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Section 1.0  

Call to Order 



Health Evidence Review Commission (503) 373-1985 

 
AGENDA 

VALUE-BASED BENEFITS SUBCOMMITTEE 
March 13, 2014 

8:30am - 1:00pm 
Meridian Park Room 117B&C 

Community Health Education Center 
Tualatin, OR 97062 

A working lunch will be served at approximately 12:00 PM 
All times are approximate 

 
I. Call to Order, Roll Call, Approval of Minutes – Lisa Dodson   8:30 AM 

 
II.  Staff report – Ariel Smits, Cat Livingston, Darren Coffman   8:35 AM 

 
III. Straightforward/Consent Agenda – Ariel Smits     8:45 AM 

A. Straightforward Table 
 

IV. Biennial review items – Ariel Smits      9:00 AM 
A. Fibromyalgia  
B. Somatization/factitious disorder line merge  

 
V. Guidelines – Ariel Smits, Cat Livingston    10:00 AM 

A. Lung cancer screening guideline  
B. Genetic counseling in the non-prenatal genetic testing guideline  
C. Guideline revision for treatment of sleep apnea 
D. Fluoride varnish guideline revision  
E. Rehabilitation guideline revision  

 
VI. New discussion items – Ariel Smits, Cat Livingston  11:15 AM 

A. Transgender hormone therapy  
B. Autism  

A. ABA intensity guideline  
 

VII. Previous Discussion Items – Ariel Smits, Cat Livingston 12:20 PM 
A. Oral health risk assessment codes  
B. Botulinum toxin for chronic migraine  

 
VIII. ICD-10 Conversion – HERC staff     12:40 PM 

A. Final approval of October 1 ICD-10 Prioritized List 
B. Summary of work to correct errors for ICD-10 List  

 
IX. Public comment       12:55 PM 

 
X. Adjournment – Lisa Dodson       1:00 PM 



 

Value-based Benefits Subcommittee Summary Recommendations, 1/9/14  

Value-based Benefits Subcommittee Recommendations Summary 
For Presentation to: 

Health Evidence Review Commission in January 2014 
 

For specific coding recommendations and guideline wording, please see the text of the 1/9/14 
VbBS minutes. 

 

CODE MOVEMENT 
• Various straightforward coding changes were made 
• 2014 CPT and HCPCS codes placement was finalized 
• 2014 CDT code placement was approved 
• Sigmoidoscopy with endoscopic ultrasound was moved from the Diagnostic List to the rectal 

cancer line 
• Pediatric trigger thumb treatment was moved to a covered line with a new guideline 
• Mastopexy was added to the breast cancer line with modifications to the breast reconstruction 

guideline 
• The Behavioral Health Advisory Panel recommendations for changes to the Prioritized List 

reflecting DSV-5 were adopted 
• Medical nutrition therapy was added to several covered lines 
• Invalid HCPCS codes were removed from the diabetes lines 
• CDT codes on oral health risk assessment were added to medical preventive lines with a new 

guideline 
 
 

ITEMS CONSIDERED BUT NO CHANGES MADE 
• Colonoscopy with endoscopic ultrasound was considered for placement on the rectal cancer 

line but was left on the Excluded List as the more appropriate and lower cost test is the 
sigmoidoscopy with endoscopic ultrasound 

•Changes to the Non-Prenatal Genetic Testing guideline were considered, but discussion was 
deferred. 

 
 

GUIDELINE CHANGES 
• The continuous blood glucose monitoring guideline was amended to specify when 

continuous monitoring and when retrospective monitoring is covered. 
• The acute otitis media guideline was modified to reflect the AAP and AAO guidelines 

by making the criteria for recurrent acute otitis media more stringent 
• The hydrocele guideline was modified to define children as being age 18 or younger 
• The cognitive rehabilitation guideline was modified to clarify that cognitive 

rehabilitation does not have to start at the time of medical stabilization 
• A new guideline specifying when a patient with concussion has persistent symptoms 

was adopted 
• A new guideline for Carotid Artery Stenting was adopted 
• A new diagnostic guideline on screening for and monitoring of osteoporosis in adults 

was adopted 
• A new guideline on types of dental restorations was adopted 
• A new guideline on the treatment of sleep apnea was adopted 
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VALUE-BASED BENEFITS SUBCOMMITTEE 
Meridian Park Health  

Community Health Education Center, Room 117B&C 
Tualatin, OR 

January 9, 2014 
8:30 AM – 1:00 PM 

 
Members Present: Lisa Dodson, MD, Chair; Kevin Olson, MD, Vice-chair; James 
Tyack, DMD; David Pollack, MD (arrived at 8:40 am); Susan Williams, MD; Mark 
Gibson; Irene Croswell RPh; Laura Ocker, Lac 
 
Members Absent:  
 
Staff Present: Darren Coffman; Ariel Smits, MD, MPH; Cat Livingston, MD, MPH; 
Jason Gingerich; Dorothy Allen 
 
Also Attending:  Denise Taray, DMAP; Jesse Little, OHA Actuarial Services Unit; 
*Camille Kerr, Allergan; *Karen Kovak MS, OHA, OHSU; * Ginerva Liptan and Tom 
Jenkins, MD, Legacy Health; *Tami Stacklehouse and *Tamera Stapes, Fibromyalgia - 
ME/CFS Support Center, Inc; Matt Krebs, Pfizer; Mike Willett, CGC; Jason Parks and 
Bridget Kiene, American Cancer Society; Bruce Dubley, OHSU student; *Kim Jones, 
OHSU Faculty; Jodi Sundberg; *BJ Cavnor, One in Four Chronic Health; Carol Kelly; 
Dianne Danowski-Smith, Publix Northwest; * Dr. Robert Bennett, OHSU 
 
*Offered testimony 
 
Roll Call/Minutes Approval/Staff Report  
 

The meeting was called to order at 8:35 am and roll was called. Minutes from the 
October, 2013 VbBS meeting were reviewed and approved.   

 
MOTION: To approve the October, 2013 VbBS minutes as presented. CARRIES 7-0 
(Pollack absent).  
 
 

ACTION: HERC staff will post the approved minutes on the website as soon as 
possible.  

 
There was no staff report. 

 
 

 Topic:  Straightforward/Consent Agenda 
 

Discussion: There was no discussion. 
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Actions: 
1) Add 45339 to line 173 
2) Add 250.41, 250.43, 250.81 and 250.83 to line 10 
3) Add 38770 to line 252 
4) Remove 519.4 from line 49 
5) Add 519.4 to line 689 
6) Add 11740 to line 382 
7) Add 32110 to line 153 
8) Add 50398 to line 78 
9) Add 43274-43277 to line 340 
10) Add 62100 to line 448 
11) Add 63275, 63277, 63278, 63280, 63282, 63283, 63285-63290 to line 137 
12) Add 67882 to line 497 
13) Add 34825 and 34826 to line 307 
14) Add 45384 to line 62 
15) Add 28715 to line 384 
16) Remove 197.0 from line 278 
17) Add 65870 to line 362 
18) Add 66682 to line 362 
19) Add 67405 to line 84 
20) Add 69000 to line 450 
21) Add 69540 to line 405 
22) Add 27829 to line 297 
23) Add 52310 to line 308 
24) Add 38747 to line 229 
25) Add 50605 to line 186 
26) Add 26567 to line 467 
27) Add 51050, 51060, and 51065 to line 379 
28) Remove 51050, 51060, and 51065 from line 96 
29) Add 55831 to line 351 
30) Add 58700 to line 260 
31) Add 25028 to line 214 
32) Add 29540 to line 550 
33) Add 23430, 26350, 26352, 26410, 26412 to line 406 
34) Add 50546 to line 88 
35) Add 29405 to lines 318 and 467 
36) Add 43196 and 43226 to line 71 
37) Add 44314 to line 308 
38) Add 59200 to line 69 
39) Add 24635 to line 382 
40) Add 61107 to line 101 
41) Add 33217, 33220, 33222, and 33226 to line 308 
42) Add 77014 to line 277 
43) Add 62165 to line 162 
44) Add 32124 to line 153 
45) Add 26567 to line 467 
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46) Add 62272 to line 308 
47) Add line 312 to GN#6 
48) Add 96150-96154 to line 22 
49) Add 32110 to line 153 
50) Remove S0270-S0274 from all lines on Prioritized List 
51) Advise DMAP to add S0270-S0274 to Excluded List 
52) Add 92081 and 92082 to line 136 
53) Add 66825 to line 448 
54) Add 718.44 to line 297 
55) Remove 718.44 from line 318 
56) Add 14020-14302 to line 308 
57) Restrict neonatal specific CPT codes (99468, 99469, 99477, 99478, 99479, 

99480, 99481, 99482) to neonatal lines (2, 11, 15, 16, 17, 18, 19, 22, 23, 27, 
31, 34, 36, 43, 45, 77, 92, 105, 106, 146, 149, 282, 296, 351, 653) 

 
MOTION: To approve the straightforward/consent agenda items as presented. 
CARRIES 7-0 (Gibson absent).  
 
 

 Topic:  2014 CPT code review 
 

Discussion: Testimony was heard from Camille Kerr from Allergan.  She 
requested clarification of the omission of 63642-64647 from line 388 DYSTONIA 
(UNCONTROLLABLE); LARYNGEAL SPASM AND STENOSIS.  The code these 
new codes are replacing was on this line.  Smits explained that the old code was 
more generic; the newer codes are more specific and do not belong on this line. 
 
The placement of CPT codes 34846, 34847 and 87661did not have any 
discussion.  Placement of CPT code 94669 (mechanical chest wall oscillation) 
involved discussion of what types of therapy would be available to home-bound 
patients if 94669 was excluded.  The response was that other durable medical 
devices with equal efficacy would be covered. 
 
The new carotid artery stenting guideline was modified to reflect that this 
procedure will not be covered for patients who have suffered a disabling stroke 
(modified Rankin scale ≥ 3) to be consistent with the WTA coverage guidance.  
The term “high risk” was clarified to be “high risk for complications during” CEA.  
The anatomic risk factors placing a patient at high risk for CEA were defined as 
recurrent stenosis and/or previous radical neck dissection to be consistent with 
the WTA coverage guidance.  
 
There was no discussion regarding intravascular stents. 
 
Actions: 
1) Place 34846 and 34847 on lines 88, 270, 293, 307, and 349 
2) Place 87661 on the Diagnostic List 
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3) Place 94669 on the Excluded List  
4) Place 37217 on lines 342and 440  
5) Add a new guideline to lines 342 and 440 as shown in Appendix A 
6) Place 37236 and 37237 on lines 270, 307, 349 and 472 
7) Place 37238 and 37239 on line 303  
 

 

 Topic: 2014 HCPCS code review 
 

Discussion: The subcommittee had questions about whether G0459 involved a 
direct patient encounter or could be used for physician-to-physician consultation.  
It was unclear, but likely could be used for either.  The group was comfortable 
with placing this code on the mental health lines. 
 
Actions: 
1) Place G0459 on the mental health lines 
2) Place G0460 on the Excluded List 
3) Place G0461 and G0462 on the Diagnostic List 
4) Place G0463 on lines with E&M outpatient codes 
5) Place S9960 and S9961 on the Ancillary List 
 
 

 Topic: 2014 CDT code review 
 

Discussion: Livingston presented the 2014 CDT changes recommended by the 
OHAP.   She highlighted the more controversial code placements.  Changes from 
the proposed placements included the following: 

 
D3427 - periradicular surgery w/o apicoectomy – Tyack discussed that 
indications and efficacy of this procedure are unclear.  The code is instead 
to be placed on Line 676 Elective Dental. 
 
D3428 and D3429 – after further research, it is clarified that there is 
insufficient evidence to support use of this in terms of improved outcomes.  
It is primarily used for volume for implants, which is a low prioritized 
service.  In the future if someone was trying to get an implant a bone graft 
could also be done at that time.  Both were placed on Line 676. 

 
Actions: 
1) Place D0393-D0395 on Line 648 
2) Place D1999 in Excluded File 
3) Place D2921 on Line 283 
4) Place D2941 on Line 372 
5) Place D2949 on Line 621 
6) Place D3355-D3357 on Line 676 
7) Place D3427-D3429 on Line 676 
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8) Place D3431-D3432 on Line 676 
9) Place D4921 in Excluded File 
10) Place D5863-D5866 on Line 631 
11) Place D5994 on Line 676 
12) Place D6011, 6013, and D6052 on Line 648 
13) Place D8694 on Lines 49, 325, and 647 

14) Place D9985 in Excluded File 
 

MOTION: To approve the CPT, HCPCS, and CDT code placement as noted above. 
CARRIES 7-0 (Gibson absent).  
 
 

 Topic: Colonoscopy with endoscopic ultrasound 
 

Discussion: The summary document was presented.  Olson raised concerns 
that colonoscopy with endoscopic ultrasound had considerably higher RVUs than 
sigmoidoscopy, but that this type of ultrasound was only done in the rectal area 
and would not require a colonoscopy.  Smits found a fee statement specifying 
that sigmoidoscopy with endoscopic ultrasound was 4.68 RVU while colonoscopy 
with endoscopic ultrasound was 8.81 RVU.   
 
Olson agreed that this procedure was only used for the work up of rectal cancer, 
not for diagnosis and should be moved from the Diagnostic List to the rectal 
cancer line.  
 
Actions: 
1) Add  45341 and  45342  to line 165 and advise DMAP to remove from the 

Diagnostic List 
2) Keep 45391 and 45392 on the Excluded List 

 
 

 Topic: Pediatric trigger thumb 
 

Discussion: The summary document was presented.  There was no discussion. 
 

Actions: 
1) Add ICD-9 756.89/ICD-10 M65.31x to line 406 
2) Add CPT 26055 to line 406 
3) A new guideline was adopted for line 406 as shown in Appendix A 
 

 

 Topic: Mastopexy 
 

Discussion:  The summary document was presented.  There was no discussion. 
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Actions: 
1) Add 19316 to line 197 and advise DMAP to remove from the Excluded List 
2) Modify guideline note 79 as shown in Appendix B 

 
 

 Topic: BHAP recommended changes to Prioritized List for DSM-V 
 

Discussion: There was minimal discussion. 
 
 
Actions: 
For the April 1, 2014 ICD-9 Prioritized List 
1) Move ICD-9-CM 296.99 from line 32 to line 212  
2) Move ICD-9-CM code 625.4 from line 581 to line 212  
3) Move  ICD-9 312.39 from 569 to line 487  
4) Rename line 133 ATTENTION DEFICIT DISORDERS WITH 

HYPERACTIVITY OR UNDIFFERENTIATED ATTENTION 
DEFICIT/HYPERACTIVITY DISORDERS 

5) Change GN54: replace “attention deficit disorder (ADD)”  with “attention 
deficit/hyperactivity disorder” 

6) Rename line 5 ABUSE OR DEPENDENCE OF PSYCHOACTIVE 
SUBSTANCE SUBSTANCE USE DISORDER 

7) Rename line 457 CHRONIC DEPRESSION (DYSTHYMIA) PERSISTENT 
DEPRESSIVE DISORDER  

8) Rename line 334 PERVASIVE DEVELOPMENTAL DISORDERS, INCLUDING 
AUTISM SPECTRUM DISORDERS 

9) Rename line 483 SIMPLE PHOBIAS AND SOCIAL ANXIETY DISORDER 
PHOBIAS 

 
Changes for the October, 2014 ICD-10 Prioritized List  
1) Carry forward line name changes above 
2) Add ICD-10-CM  F70 to lines 349, 381 
3) Add ICD-10-CM  F80.89 to line 349 and advise DMAP to remove  from the 

Ancillary File . 
4) Add ICD-10-CM code F34.8 to line 207 and advise DMAP to remove  from the 

Excluded File 
5) Add ICD-10-CM code N94.3 to line 207 and remove from line 562  
6) Add ICD-10 F63.3 to line 467 and remove from 552  
7) Add F45.22 to line 467 and remove from line 497  
8) Add ICD-10 F50.8 to line 385  

 Add a coding specification to line 385: “ICD-10-CM F50.8 is included on 
this line only for binge eating disorder.  All other diagnoses using this code 
(i.e. pica in adults) are included on line 640 PICA.” 

9) Rename line 66 SUBSTANCE-INDUCED MOOD, ANXIETY AND 
DELUSIONAL AND OBSESSIVE-COMPULSIVE DISORDERS  

10) Move code F55.3 from line 5 to line 619  
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11) Move the [drug] abuse/ dependence with other [drug] induced disorder ICD-
10-CM codes to line 66 (F10.188, F10.288, F10.988, F11.188, F11.288, 
F11.988, F13.188, F13.288, F13.988, F14.188, F14.288, F14.988, F15.188, 
F15.288, F15.988, F16.188, F16.288, F16.988, F18.188, F18.288, F18.988, 
F19.188, F19.288, F19.988). 

12) Move [substance] use, uncomplicated (F11.90, F12.90, F13.90, F14.90, 
F15.90, F16.90, F18.90, F19.90)  to line 658  

13) Rename line 478 USE OF ADDICTIVE SUBSTANCES SEXUAL 
DYSFUNCTION DUE TO SUBSTANCE USE 

 
Biennial review changes for the October 1, 2016 Prioritized List 
1) Delete line 478 SEXUAL DYSFUNCTION DUE TO SUBSTANCE USE and 

move remaining ICD-10-CM codes for sexual dysfunction due to substance 
use to line 529 (F10.181, F10.281, F10.981, F11.181, F11.281, F11.981, 
F13.181, F13.281, F13.981, F14.181, F14.281, F14.981, F15.181, F15.281, 
F15.981, F16.181, F16.281, F16.981, F18.181, F18.281, F18.981, F19.181, 
F19.281, F19.981) 

 
 

 Topic: Medical nutrition therapy 
 

Discussion: The summary document was presented.  There was minimal 
discussion. 
 
Actions: 
1) Add CPT 97802-97804 to lines 20, 25, 229, 325, 312, 339 
 

MOTION: To approve the new discussion items as presented with the noted 
change in the recommendations for coverage of colonoscopy with endoscopic 
ultrasound. CARRIES 7-0 (Gibson absent).  
 
 

 Topic: Genetic testing guideline on familial cancer 
 

Discussion: The staff proposal to change the type of provider who should 
provide genetic testing in the non-prenatal genetic testing guideline was 
considered.   
 
Karen Kovak, a genetic counselor from OHSU, testified that there is considerable 
evidence for a lot of inappropriate genetic testing being done in Oregon.  Most of 
this inappropriate testing is done by non-specialized genetic providers. Based on 
provider surveys, there is a low level of knowledge and confidence in ordering 
genetic tests.  Ms. Kovak feels that the proposed change to the non-prenatal 
genetic testing guideline would result in even more inappropriate genetic tests 
being ordered. Ms. Kovak recommended that USPSTF guidelines be used as 
NCCN guidelines apply mainly to patients with cancer, rather than non-
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symptomatic but at risk individuals.  Olson noted that NCCN guidelines do apply 
to high risk non-symptomatic patients.  Ms. Kovak requested that the Oregon 
Genetics Program have input into this guideline issue. 
 
The problem of access to genetic counseling professionals in parts of Oregon 
was acknowledged.  
 
Livingston noted that the CCOs are very concerned about inappropriate genetic 
testing.  
 
Actions: 
1) HERC staff will work with the Oregon Genetics Program and Ms. Kovak on 

types of providers who should be included in the non-prenatal genetic testing 
guideline and bring this topic back to the March VBBS meeting 

 
 

 Topic: Continuous blood glucose monitoring guideline 
 

Discussion: There was minimal discussion. 
 
Actions: 
1) Remove S1030-S1031 from Line 10 Type 1 Diabetes Mellitus 
2) Guideline note 108 was modified as shown in Appendix B 

 
 

 Topic: Acute otitis media guideline 
 

Discussion: There was discussion about the deletion of coverage for patients 
who fail multiple medications.  Smits pointed out that these patients need middle 
ear cultures and therefore would fall under the clause on complicating conditions.  
There was a suggestion to delete the complicating conditions clause, but it was 
felt that these are rare conditions and not likely to lead to abuse. 
 
Actions: 
1) Guideline note 29 was revised as shown in Appendix B 

 
 

 Topic: Hydrocele guideline 
 

Discussion: The summary document was presented.  There was no discussion. 
 
Actions: 
1) Guideline note 63 was modified as shown in Appendix B 
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 Topic: Cognitive Rehabilitation 
 

Discussion: The summary document was presented.  There was no discussion. 
 
Actions: 
1) Guideline note 90 was modified as shown in Appendix B 

 
 

 Topic: Concussion guideline 
 

Discussion: It was pointed out that the previously recommended changes to the 
concussion line titles to change the reference from loss of consciousness to 
persistent symptoms have not been carried out.  These were reaffirmed. 
 
Actions: 
1) A new guideline regarding concussions was adopted as shown in Appendix A 
2) Reaffirm line title changes adopted in December 2010: 

a. 101 SEVERE/MODERATE HEAD INJURY: HEMATOMA/EDEMA 
WITH LOSS OF CONSCIOU0SNESS PERSISTENT SYMPTOMS, 
COMPOUND/DEPRESSED FRACTURES OF SKULL 

b. 641 MINOR HEAD INJURY: HEMATOMA/EDEMA WITH NO LOSS 
OF CONSCIOU0SNESS PERSISTENT SYMPTOMS 

 
 

 Topic: Oral health risk assessments 
 

Discussion: Livingston presented an issue summary.  The question was raised as 
to whether this would diminish patients seeking dental services if preventive services 
were provided in primary care offices. Members agreed that barriers to dental 
evaluations and services were significant and that risk of not having these services is 
greater than a potential risk of relocation of services.  Shaffer raised the concern that 
there are some implementation issues that may take longer to resolve than by the April 
1, 2014 List.  The specific concerns are about what would qualify as a training program 
and which standardized risk assessment tools would be appropriate.  There was concern 
that if risk assessment and counseling codes were added to medical lines prior to 
establishment of criteria that there would be confusion.  There was clarification that 
DMAP administrative rules would have authority over training and tools.  Additionally, 
there was a question about the choice of 21 as a cutoff for children and it was clarified 
that was chosen because of the ACA requirements of dental services for up to age 21.  
After discussion, a guideline was proposed that would enable these codes to be placed 
on the April 1, 2014 List, and DMAP will go through its administrative rules process to 
address the implementation issues that may take longer than April 1 to fully define.  
There was a discussion about the D0191 code which is currently only open for payment 
for dentists. The decision was made to add this code to Line 3 and Line 1 with a 
guideline as well. D0145 was discussed and DMAP would need to determine how this 
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may be opened up to non-dentists given other states have done this, although the 
coding definition appears specific to dentists. 

 
Dodson suggested OMA, OAFP, AAP society, and OHAP all work together to determine 
implementation considerations.  
 
Actions: 
1) Place D0601-0603 and D0191 on Lines 1,3, and 58 
2) Adopt a new guideline: 

Guideline Note XXX Oral Health Risk Assessment 
Line 1,3, 58 
CDT codes D0601-D0603 and D0191 coverage is restricted on these lines 
as follows: 

Line 1:  pregnant women only 
Line 3:  children under the age of 6 only  
Line 58: children under the age of 21 only 
 

These services are included only when performed using approved tools 
and when performed by a provider who has completed an approved 
program. 

3) Place D0145 on Lines 3 and 58 
4) DMAP will address through its rules process: 

a. Appropriate standardized tools that would be required to receive 
reimbursement for risk assessment 

b. Necessary training for medical providers to bill using these codes 
5) Dodson and Tyack to work together with staff on coordinating logistics. 

 
 

 Topic: Materials for dental restorations 
 

Discussion: Livingston presented a summary document.  Tyack added that the 
composites are improving in longevity and catching up to amalgam.  Also, some 
hospitals do not have amalgam separators. It was agreed that In order to keep 
access at an acceptable level, there needs to be availability of composite fillings.   
 
Actions:  

1) Place D2391-D2394 on Line 372 and remove from Line 676. 

2) Add a guideline as follows: 

GUIDELINE NOTE XXX DENTAL FILLINGS FOR POSTERIOR TEETH 
Line 372 
For dental fillings in posterior teeth, amalgam is preferred for extensive 
restorations. If amalgam is unavailable or contraindicated, composite is 
acceptable. 
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MOTION: To approve the all guideline changes as presented above, with no 
decision made on the genetic testing guideline on familial cancer. CARRIES 8-0.  
 
 

 Topic: Fibromyalgia 
 

Discussion: Smits reviewed the evidence summary regarding the efficacy of 
various therapies for fibromyalgia and the proposal to create a new line for 
fibromyalgia. 
 
Testimony: 

Dr. Robert Bennett, rheumatologist, OHSU, testified that fibromyalgia 
should be its own line.  He testified that fibromyalgia was ubiquitous, with 
5% of women, 1% of men with the diagnosis.  Fibromyalgia involves 
changes in the central nervous system.  Patients with other types of 
chronic pain can develop fibromyalgia due to these CNS changes.  
Fibromyalgia interacts with many other conditions, many of which are 
covered on the Prioritized List.  He feels that fibromyalgia has comparable 
pain and suffering to rheumatoid arthritis.  Other states Medicaid cover 
fibromyalgia.  Fibromyalgia impact scale is a reliable tool to determine the 
severity of fibromyalgia. 
 
Kim Jones, FNP, OHSU, fibromyalgia researcher, presented several 
articles to the subcommittee.  She stressed that studies should look at 
more than 1 outcome (not just pain) to determine if a treatment is clinically 
significant.  She reviewed importance of exercise, with PT input, and 
presented effectiveness studies for trigger point injections.   
 
Dr. Ginerva Lipton, a primary care physician in Legacy, testified that there 
is no cure for fibromyalgia, need to consider definition of effectiveness.  
Small reduction in pain or increase in function can have a big impact on 
patients—on their ability to get back to work, function, etc.  In her practice, 
she finds the following treatments are effective: pregabalin, other 
medications, trigger point injections (long term and short term relief), 
specialized PT techniques (myofascial release in particular), PT education 
on how to exercise/home, myofascial release techniques). 
 
Tamara Staples, Tami Stacklehouse, and Jodie Sundberg patients and 
advocates, presented a petition signed by persons all over the US 
requesting coverage for fibromyalgia by OHP.  Their testimony stressed 
the importance of getting the correct treatment and getting it early.  They 
testified that PTSD and rheumatoid arthritis are covered conditions which 
are similar to fibromyalgia in severity and ability to treat.  Not treating 
fibromyalgia can lead to conditions like hypertension which require 
treatment.  They testified to the frustration of not being able to access 
treatments and services for their fibromyalgia. 
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BJ Cavnor testified it is extremely important that OHP recognize 
fibromyalgia and provide proper treatment.  Patients with fibromyalgia 
have 4 times the risk of suicide (consistent with other chronic pain 
conditions).  Not covering fibromyalgia puts unnecessary burdens for 
patients and is unfair.  He supports a personal multi-modal approach, 
including alternative therapies.  He believes that treatment will make 
fibromyalgia a chronic manageable condition rather than a chronic 
disabling condition.   
 

The subcommittee debated whether a new line should be created for 
fibromyalgia, and there was unanimous consent that such a line should be 
created. The procedures to be included on this line were debated, particularly PT 
services.  Most members felt that exercise could be done without a specific PT 
visit or recommendation.  Ocker suggested getting input from the PT/OT 
community.  A suggestion was made to put PT codes on the line with a guideline 
limiting visits to a consult visit and a follow up visit, or 3 visits a year or similar 
limit.  No decision about inclusion of PT services was reached.  HERC staff will 
work with experts to determine if PT services should be included, and have PT 
community input on a guideline if such services are included on the line. 
 
There was extensive discussion about the scoring of the proposed line.  There 
was debate about the healthy life score.  The proposed scores ranged from 2 to 
4.  Conditions with similar scores were reviewed.  The pain and suffering score 
was debated, with suggested scores ranging from 2 to 4.  Effectiveness score 
proposals ranged from 2 to 3.  There was debate about how the “moderate 
effectiveness” found in the evidence review translated into this score.  HERC 
staff was asked to go back to the literature and try to come up with a percent of 
patients who improved, and what percent improvement was seen.  The need for 
service was also discussed. Staff proposed 0.8, to account for the fact that those 
with mild disease did not require treatment.  The advocates suggested 1.0 as 
they felt all patients should receive treatment.  The subcommittee generally 
where in agreement that 0.8 was reasonable for need for service  
 
The decision was made to further discuss this topic at the March VBBS meeting.  
HERC staff will 1) make a summary of conditions with various healthy life scores 
between 2 and 4, 2) make a summary of conditions with a pain/suffering score of 
2 to 3, and 3) look at the effectiveness of treatment in the literature and try to find 
a percent score that is more easily translated into the effectiveness score used in 
the prioritization methodology.   
 
Actions: 
1) Further discussion on this topic will be on the March VBBS agenda 
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 Topic: Factious disorder and somatization line merge 
 

Discussion: Tabled to the March, 2014 VBBS meeting 
 

  

 Topic: Prenatal genetic testing coverage guidance 
 

Discussion: This item was informational only for the VbBS, to show committee 
members the CPT codes included in the guideline.  Dr. Tom Jenkins, perinatologist, 

testified that genetic testing should be covered for elevated risk for aneuploidy 
(advanced maternal age, etc.).  Livingston noted that this topic has already been 
discussed in great detail.  Dr. Jenkins then noted that the current guideline wording does 
not allow genetic testing for women with elevated risk for aneuploidy based on serum 
testing or for women who consider CVS or amniocentesis but decide not to proceed with 
the procedure.  The subcommittee agreed with changes to include coverage for these 
two groups.  However, this guideline topic was informational only and this topic needs to 
be addressed as scheduled at the HERC meeting later today. 
 
Actions: 
1) The prenatal genetic testing guideline will be discussed further at the January 

2014 HERC meeting.   
 
 

 Topic: DXA coverage guidance 
 

Discussion: Livingston presented an issue summary. She recommended 
changing this to a diagnostic guideline and specifying that it applies to adults.  
There was a discussion about this being a significant change from current 
practice, but derived from the evidence reviewed by HTAS.   

 
Actions: A new diagnostic guideline was approved as shown in Appendix A. 
 
 

 Topic: Coverage guidance on treatment of sleep apnea in adults 
 

Discussion: Livingston presented an issue summary.  Tyack asked about the 
removal of mandibular advancement devices.  Shaffer discussed how there are 
differences in up front cost with mandibular advancement devices, versus cpap 
can be tried and compliance and improvement can be determined.  The evidence 
was stronger for CPAP than for mandibular advancement devices.  It was 
clarified that there would be no change in current coverage of oral appliances for 
OHP if the coverage guidance remained silent.  VbBS was shown new guideline 
language that was presented to and subsequently revised by HERC later in the 
day.  See the HERC minutes of January 9, 2014 for the approved language. 
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Actions:  
1) Add the following coding specification to Line 210 

42299 Unlisted procedure, palate, uvula (use for laser assisted uvulopalatoplasty 
(LAUP), somnoplasty, palatal implants) does not pair on Line 210 with 
obstructive sleep apnea in adults. 

 
 

 Public Comment: 
 
No additional public comment was received 

 
 

 Issues for next meeting: 
• Non-prenatal genetic testing guideline 
• Screening for lung cancer diagnostic guideline 
• Fibromyalgia prioritization 
• Somatization and factitious disorder line merge 

 
 

 Next meeting: March 13, 2014 at Meridian Park Hospital Health Education Center, 
Conference Room 117B&C in Tualatin, OR 
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New Guidelines 
 

 

GUIDELINE NOTE XXX CAROTID ARTERY STENTING 
Lines 342, 440 
Carotid artery stenting (CPT 37215-37217) is included on lines 342 and 440 for patients 
who have not had a disabling stroke (modified Rankin scale ≥ 3) AND 

1) who are at high risk for complications during carotid endarterectomy (CEA) 
due to significant comorbidities and/or anatomic risk factors (i.e., recurrent 
stenosis and/or previous radical neck dissection) and who also have 
symptomatic (recent transient ischemic attack or ischemic stroke) carotid 
artery stenosis >50% OR  

2) who are at high risk for complications during CEA due to significant 
comorbidities and/or anatomic risk factors and have asymptomatic carotid 
artery stenosis ≥80% only if best current medical therapy is not tolerated or 
contra-indicated. 

 
 
GUIDELINE NOTE XXX PEDIATRIC TRIGGER THUMB 
Line 406 
ICD-9 756.89/ICD-10 M65.31x is included on line 406 for treatment of pediatric trigger 
thumb only.  Surgical treatment should be reserved for trigger thumb that does not 
spontaneously resolve within 48 months of diagnosis.  Immediate surgery may be 
considered for bilateral trigger thumb or trigger thumb with locking symptoms 
 
 
GUIDELINE NOTE XXX CONCUSSION AND POST CONCUSSION SYNDROME 
Lines 101, 209, 641 
ICD-9 diagnosis codes 850.0 and 850.9/ICD-10 diagnosis codes S06.0x0, S06.2x0 and 
S06.300 are included on line 101 only for concussions with symptoms that persist for 
more than 7 days but less than 3 months; otherwise, these diagnoses are included on 
line 641.  When concussion symptoms last for more than 3 months, the diagnosis of 
post-concussive syndrome (ICD-9 310.2/ICD-10 F07.81) should be used, which is 
included on line 209 
 
 
DIAGNOSTIC GUIDELINE XX OSTEOPOROSIS SCREENING AND MONITORING IN 
ADULTS 
 
Osteoporosis screening by dual-energy X-ray absorptiometry (DXA) is covered only for 
women aged 65 or older, and for men or younger women whose fracture risk is equal to 
or greater than that of a 65 year old white woman who has no additional risk factors.   
 
Fracture risk should be assessed by the World Health Organization’s FRAX tool or 
similar instrument.  
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Repeat osteoporosis screening by DXA, for women with normal bone density, is not 
covered more frequently than once every fifteen years. 
 
Routine osteoporosis screening by DXA is not covered for men.   
 
Unless there has been significant change in the individual's risk factors, such that rapid 
changes in bone density are expected, monitoring of individuals with low bone density 
by repeat DXA scanning is covered only at the following frequencies:  

 once every two years for those with osteoporosis or advanced osteopenia (T-
score of -2.00 or lower) 

 once every four years for moderate osteopenia (T-score between -1.50 and 
-1.99) 

 once every fifteen years for mild osteopenia (T-score between -1.01 and -1.49). 

Repeat testing is only covered if the results will influence clinical management.  For 
purposes of monitoring osteoporosis medication therapy, testing at intervals of less than 
two years is not covered.  
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Modified Guideline Notes 
 
 
GUIDELINE NOTE 79, BREAST RECONSTRUCTION 
Lines 4,197 
Breast reconstruction (which may include contralateral reduction mammoplasty) is only 
covered after mastectomy as a treatment for breast cancer or as prophylactic treatment 
for the prevention of breast cancer in a woman who qualifies under Guideline Note 3, 
and must be completed within 5 years of initial mastectomy. 
 
Breast reconstruction may include contralateral reduction mammoplasty (CPT 19318) or 
contralateral mastopexy (CPT 19316).  Mastopexy is only to be covered when 
contralateral reduction mammaplasty is inappropriate for breast reconstruction and 
mastopexy will accomplish the desired reconstruction result. 
 
 
GUIDELINE NOTE 108, CONTINUOUS BLOOD GLUCOSE MONITORING 
Line 10 

Services related to real-time continuous blood glucose monitoring (for long-term use) or 
retrospective glucose monitoring (for short-term use) Continuous blood glucose 
monitoring systems (CPT codes 95250-95251, HCPCS codes S1030-S1031) with real-
time or retrospective continuous glucose monitoring systems are only are included on 
Line 10 for Type 1 diabetics for whom only when insulin pump management is being 
considered, initiated, or utilized and only when the patient has at least who also have 
one of the following: 

• HbA1c levels greater than 8.0% (despite compliance with treatment), or 
• a history of recurrent hypoglycemia. 

 
 
GUIDELINE NOTE 29, TYMPANOSTOMY TUBES IN ACUTE OTITIS MEDIA 
Line 418 
Tympanostomy tubes (CPT 69436) are only included on this line as treatment for 

1) recurrent acute otitis media (three or more well-documented and separate 
episodes in six months or four or more well-documented and separate episodes 
in one year the past 12 months with at least 1 episode in the past 6 months) that 
fail appropriate medical management in patients who have unilateral or bilateral 
middle ear effusion at the time of assessment for tube candidacy, or 

2) for patients who fail medical treatment secondary to multiple drug allergies or 
who fail two or more consecutive courses of antibiotics, or 

3) 2) for patients with complicating conditions (immunocompromised host, 
meningitis by lumbar puncture, acute mastoiditis, sigmoid sinus/jugular vein 
thrombosis by CT/MRI/MRA, cranial nerve paralysis, sudden onset 
dizziness/vertigo, need for middle ear culture, labyrinthitis, or brain abscess). 
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Patients with craniofacial anomalies, Down’s syndrome, cleft palate, permanent hearing 
loss of 25dB or greater independent of otitis media with effusion, and patients with 
speech and language delay may be considered for tympanostomy if unresponsive to 
appropriate medical treatment or having recurring infections (without needing to meet 
the strict “recurrent” definition above). 
 
 
GUIDELINE NOTE 63, HYDROCELE REPAIR 
Line 175 
Excision of hydrocele is only covered for children age 18 and younger with hydroceles 
which persist after 18 months of age. 
 
 
GUIDELINE NOTE 90, COGNITIVE REHABILITATION 
Lines 101,185,201,209,308,342,375,407 
Once physical stabilization from acute brain injury has occurred, as determined by an 
attending physician, cognitive rehabilitation (CPT 97532) is covered included on this line 
for a three months period. This three month period does not have to be initiated 
immediately following stabilization from the injury.  For up to 3 years following the acute 
event, an additional 6 visits of cognitive rehabilitation are included on this line each time 
the patient has Whenever there is a major change in status as evidenced by resulting in 
a significantly improved prognosis for up to 3 years following the acute event, 6 
additional visits of cognitive rehabilitation are covered. Cognitive rehabilitation is not 
covered included on this line for those in a vegetative state or for those who are unable 
or unwilling to participate in therapy. 
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Straightforward Issues—March, 2014 

1 

Code Code Description Line(s) Involved Issue Recommendation(s) 

E&M 

codes 

Medical visits 654 DENTAL CONDITIONS WHERE 

TREATMENT IS CHOSEN 
PRIMARILY FOR AESTHETIC 

CONSIDERATIONS 
655 DENTAL CONDITIONS WHERE 

TREATMENT RESULTS IN 

MARGINAL IMPROVEMENT 

Medical visit codes appear on two 

dental lines.  HERC staff 

recommends removal 

Remove E&M codes from lines 654 

and 655 

26560-

26562 

Repair of syndactyly (web 

finger) each web space 
290 COMPLICATIONS OF A 

PROCEDURE ALWAYS REQUIRING 

TREATMENT  

362 DEFORMITY/CLOSED 

DISLOCATION OF JOINT    
391 DEFORMITY/CLOSED 

DISLOCATION OF MINOR JOINT 
AND RECURRENT JOINT 

DISLOCATIONS 

430 ACUTE PERIPHERAL MOTOR 

AND DIGITAL NERVE INJURY  

511 PERIPHERAL 

ENTHESOPATHIES   

534 DEFORMITIES OF UPPER 

BODY AND ALL LIMBS    

Repair of web finger is on 6 lines 

for the October 1, 2014 List.  

Syndactyly (ICD-9 755.1x) is on 

line 362.  The repair codes should 

only be on this line. 

Remove 26560-26562 from lines 290, 

391, 430, 511, and 534 

 

Keep only on line 362 for October 1, 

2014 List 

  122 NUTRITIONAL ANEMIAS Many non-anemia diagnoses are 

on this line—various vitamin 

deficiencies, malnutrition, etc. 

Rename line 122 NUTRITIONAL 

ANEMIAS DEFICIENCIES 

  364 DYSTONIA 

(UNCONTROLLABLE); 
LARYNGEAL SPASM AND 

STENOSIS   

The coding specification on line 

364 should be removed.  The 2014 

CPT codes provided  separate 

codes  which allowed 

differentiation of indication based 

on CPT code.  Therefore, there is 

no longer any reason to call out 

certain pairings on this line. 

Remove the following coding 

specification from line 364: 

Chemodenervation with botulinum 

toxin injection (CPT 64612-64614) is 

included on this line only for 

treatment of blepharospasm (ICD-9 

333.81), spasmodic torticollis (ICD-9 

333.83), and other fragments of 

torsion dystonia (ICD-9 333.89). 
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Fibromyalgia Review for March 2014 
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Question: Should Fibromyalgia be given higher priority on the Prioritized List? 

Question source: National Fibromyalgia and Chronic Pain Association  

Issue:  Fibromyalgia is currently located on Line 634 DISORDERS OF SOFT TISSUE, which is 

below the present funding line.   Prioritization of fibromyalgia was discussed at the October, 

2013 and January, 2014 VBBS meetings.  Evidence for effectiveness of various therapies was 

reviewed, including exercise, medications, cognitive behavioral therapy, and complementary 

and alternative medical treatments.  Expert testimony and patient/advocate testimony was 

heard.  The commissioners agreed that fibromyalgia should be made its own line for the 2016 

biennial review Prioritized List.  Various scoring options were reviewed for possible line 

prioritization.  HERC staff was charged with providing summary data regarding similar condition 

scores for impact on healthy life and pain and suffering, and asked to review the literature for a 

better estimate of treatment efficacy. 

 

Current and HERC and expert proposed scoring for various categories discussed at the January 
meeting are listed below: 

Category Current 
score 

HERC staff 
proposal 

Expert 
Proposal 

Committee 
Suggested Score 
Range 

Impact on Healthy 
Life  

0 2 3 2-4 range 

Pain/Suffering 1 2 3 2-3 range 

Effectiveness 1 2 2 Review  

Need for treatment 0.2 0.8 1.0 0.8 
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Healthy Life  
Score categories 

2 – Nonfatal with a modest impact on health 
3 – Nonfatal with a low probability of a significant residual effect or a high probability of a 
residual effect with a moderate impact on health 
4 – Nonfatal with low probability (<20%) of significant disability or at least a moderate 
probability of a significant residual effect 
 

HL score = 1 

Representative Conditions Line 

Urticaria 551 

Mild eczema 559 

Allergic rhinitis 566 

Minor sprains and strains 616 

  

HL score = 2 

Representative Conditions Line 

Severe cystic acne 377 

Otitis externa 431 

Urinary incontinence 459 

Obsessive compulsive disorder 467 

TMJ disorder 555 

  

HL score = 3 

Representative Conditions Line 

Gout 306 

Sarcoidosis 353 

Chronic skin ulcers 383 

Osteoarthritis 468 

  

HL score = 4 

Representative Conditions Line 

Kidney stones 355 

Panic disorder 396 

Migraines 414 

Mononeuritis multiplex 515 

 
 
HERC staff recommendation: HL=3 to match similar conditions such as osteoarthritis  
 
  



Fibromyalgia Review for March 2014 
 

3 
 

Pain and Suffering 
1 – Intermittent pain of moderate level or frequent pain of low level and/or low level of 
suffering of the individual, immediate family or caregiver 
2 – Frequent pain of moderate level or constant pain of low level and/or modest level of 
suffering of the individual, immediate family or caregiver 
3 – Intermittent pain of high level or constant pain of moderate level and/or moderate level 
of suffering of the individual, immediate family or caregiver 
4 – Frequent pain of high level and/or high level of suffering of the individual, immediate 
family or caregiver 
5 – Constant pain of high level and/or extreme suffering of the individual, immediate family 
or caregiver 

 

Suffering score = 1 

Representative Conditions Line 

Lyme disease 271 

Cirrhosis 338 

Dental caries 347 

TIA 419 

  

Suffering score = 2 

Representative Conditions Line 

Mild or moderate depression 207 

Gout 306 

Osteoarthritis 462 

Mononeuritis multiplex 515 

  

Suffering score = 3 

Representative Conditions Line 

Multiple sclerosis 255 

Chronic osteomyelitis 258 

Spinal disc disease with myelopathy 412 

Migraines 414 

  

Suffering score = 4  

Representative Conditions Line 

Traumatic amputation of legs 140 

Shingles 159 

Acute pancreatitis 198 

Stroke 322 

Trigeminal neuralgia 446 

 
 
HERC staff recommendation: Suffering=2 to match similar conditions such as osteoarthritis  
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Effectiveness 
0 – No demonstrated effectiveness (<5%) or causes harm 
1 - Achieves desired result in 5-25% of cases 
2 - Achieves desired result in 25-50% of cases 
3 – Achieves desired result in 60-75% of cases 
4 – Achieves desired result in 75-95% of cases 
5 – Achieves desired result in 95+% of cases 
 

Effectiveness score = 0 

Representative Conditions Line 

Pica 640 

Viral conjunctivitis 641 

Mastodynia (breast pain) 645 

  

Effectiveness score = 1  

Representative Conditions Line 

Obesity (INTENSIVE NUTRITIONAL/ 
PHYSICAL ACTIVITY COUNSELING) 

325 

Bulemia 385 

Chronic pelvic pain 536 

Mononeuritis multiplex 541 

Lymphedema 579 

  

Effectiveness score = 2 

Representative Conditions Line 

Cirrhosis 338 

Autism 313 

Viral encephalitis 540 

  

Effectiveness score = 3  

Representative Conditions Line 

Dialysis for chronic kidney disease  343 

Pacemakers for cardiac arrythmias 350 

Generalized anxiety disorder 418 

Root canal for periodontal disease 448 
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Review of literature for effectiveness of various treatments for fibromyalgia 
 

1) Exercise 
a. Cochrane 2009 

i. Aerobic exercise training compared to no exercise improved overall well-
being by 7 points on a scale of 0 to 100 and reduce pain by 1.3 on a scale 
of 0 to 10. 

ii. Strength training compared to no exercise reduced pain by 49 fewer 
points on scale of 0 to 100, improved overall well-being by 41 points on a 
scale of 0 to 100, and lead to 2 fewer active tender points on a scale of 0-
18. 

1. Note: based on 2 small, low quality studies (N=21, 47 patients) 
2) Cognitive behavioral therapy 

a. Cochrane 2013 
i. CBTs were superior to controls in reducing pain at end of treatment by 

0.5 points on a scale of 0 to 10 and by 0.6 points at long-term follow-up 
(median 6 months)  

ii. in reducing negative mood at end of treatment by 0.7 points on a scale of 
0 to 10 and by 1.3 points at long-term follow-up (median 6 months)   

iii. in reducing disability at end of treatment by 0.7 points on a scale of 0 to 
10 and at long-term follow-up (median 6 months) by 1.2 points 

3) Multi-disciplinary therapy 
a. Hauser 2009 

i. Difficult to extract effect level 
ii. Overall effect on pain, fatigue and depression appears quite small based 

on meta-analysis plots (figures 2-4 in paper) 
b. Arnold 2012 

i. The standardized mean differences (SMDs) of multicomponent therapy 
vs. controls at the end of therapy were low for pain and fatigue and 
moderate for quality of life. The SMDs for multicomponent therapy vs. 
controls at follow-up were low for fatigue and quality of life. 

4) Duloxetine 
a. Cochrane 2011 

i. NNT for 30-50% improvement in one person ranged from 5 to 8 patients 
5) Pregabalin 

a. Moore 2009 (Cochrane) 
i. NNT for 50% pain relief in one patient was 10-14 

b. Hauser 2010 
i. NNT for 30% pain reduction in one paitent was 8.6 

c. Siler 2011 
i. NNT to reduce pain in 1 patient was 8 
ii. Range of response with pregabalin was 26-50% with range of response 

to placebo 19-35% 
d. Tzellos 2010 

i. NNT for pain reduction in 1 patient was 7 
6) Amitriptyline  

a. Cochrane 2012 
i. amitriptyline provides pain relief in about 1 in 4 (25%) more people than 

does placebo, and about 1 in 4 (25%) more people than placebo report 
having at least one adverse event, probably not serious but disconcerting 

7) Milnacipran 
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a. Cochrane 2012 
i. Milnacipran at either dose provided moderate pain relief (at least 30% 

reduction in pain intensity) to 10% more participants than did placebo 
 
 
Summary of effectiveness data: 
All interventions (other than strength training, which is likely biased by low quality, small studies) 
appeared to have a 5-20% achievement of desired reduction in pain, fatigue and/or depression. 
HERC staff recommendation: effectiveness score of 1 
 

 
 
HERC staff recommendations: 

1) Re-prioritize fibromyalgia and create a new line for this condition (ICD-9 729.1 Myalgia 
and myositis, unspecified /ICD-10 M79.7 Fibromyalgia) 

2) Adopt a guideline for the treatment of fibromyalgia as shown below 
 
 
Line XXX Fibromyalgia 
Treatment: Medical Therapy 
ICD-10: M79.7 
CPT: CBT (90785, 90832-90853), medical office visits (98966-99215, 99441-99449, 99487-
99489), medical team conference (99366-99368), preventive medicine visit (99381-99429) 
 
Scoring 
Category: 7  
HL: 3 
Suffering: 2 
Population effects: 0  
Vulnerable population: 0  
Tertiary prevention: 0  
Effectiveness: 1 
Need for service: 0.8  
Net cost: 2  
Score: 80 
Approximate line placement:  549 
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Impact on Healthy Life 
0 – No impact on health 
1 – Nonfatal with a marginal impact on health 
2 – Nonfatal with a modest impact on health 
3 – Nonfatal with a low probability of a significant residual effect or a high probability of a 

residual effect with a moderate impact on health 
4 – Nonfatal with low probability (<20%) of significant disability (e.g., blindness) or at least a 

moderate probability of a significant residual effect 
5 – Nonfatal, but at least moderate (>20%) probability of significant disability; Very low fatality 

(<1%)  
6 – Low fatality (1-5%) 
7 – Moderate fatality (5-20%) 
8 – Significant fatality (20-50%) 
9 – High fatality (50-90%) 
10 – Very high fatality (>90%) 
 
Impact on Pain and Suffering 
0 – No impact on pain or suffering 
1 – Intermittent pain of moderate level or frequent pain of low level and/or low level of suffering 

of the individual, immediate family or caregiver 
2 –  Frequent pain of moderate level or constant pain of low level and/or modest level of 

suffering of the individual, immediate family or caregiver 
3 – Intermittent pain of high level or constant pain of moderate level and/or moderate level of 

suffering of the individual, immediate family or caregiver 
4 – Frequent pain of high level and/or high level of suffering of the individual, immediate family 

or caregiver 
5 – Constant pain of high level and/or extreme suffering of the individual, immediate family or 

caregiver 
 
Population Effects 
0 – No impact on population health 
1 – Nontreatment would result in limited spread of a significant nonfatal disease or have a low 

impact on population safety (e.g. due to the nontreatment of a mental health condition) 
2 – Nontreatment would result in a moderate spread of a significant nonfatal disease or have a 

modest impact on population safety 
3 – Nontreatment would result in a limited spread of a potentially fatal disease or a wide spread 

of a significant nonfatal disease or have a moderate impact on population safety 
4 – Nontreatment would result in a moderate spread of a potentially fatal disease or have a high 

impact on population safety 
5 – Nontreatment would result in a wide spread of a potentially fatal disease or have a very high 

impact on population safety 
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Impact on Vulnerable Populations 
0 – No impact on vulnerable populations 
1 – Somewhat disproportionate impact of a condition with a moderate impact on health on one 

or more vulnerable populations (does not include men, women, children, pregnant women 
considered as separate populations, nor low-income individuals, since methodology is only 
being applied to Medicaid population at this point) 

2 – Moderately disproportionate impact of a condition with a moderate impact on health on one 
or more vulnerable populations 

3– Somewhat disproportionate impact of a condition with a significant impact on health on one 
or more vulnerable populations 

4 – Moderately disproportionate impact of a condition with a significant impact on health on one 
or more vulnerable populations 

5 – Highly disproportionate impact of a condition with a significant impact on health on one or 
more vulnerable populations 

 
Tertiary Prevention 
0 – No tertiary prevention provided by treatment and early treatment does not prevent 

progression of the disease 
1 – Treatment will prevent of moderate complication and/or early treatment may prevent 

progression of the disease resulting in a moderate impact on health 
2 – Low to modest likelihood that treatment will prevent a significant complication or prevent 

progression of the disease resulting in significant impact on health 
3 –Moderate to high likelihood that treatment will prevent a significant complication or prevent 

progression of the disease resulting in significant impact on health 
4 – Low to modest likelihood that treatment will prevent severely debilitating complication and/or 

early treatment with prevent progression of disease leading to severe disability or death  
5 – Moderately to high likelihood that treatment will prevent severely debilitating complication 

and/or early treatment with prevent progression of disease leading to severe disability or 
death 

 
Effectiveness  
0 – No demonstrated effectiveness (<5%) or causes harm 
1 - Achieves desired result in 5-25% of cases 
2 - Achieves desired result in 25-50% of cases 
3 – Achieves desired result in 50-75% of cases 
4 – Achieves desired result in 75-95% of cases 
5 – Achieves desired result in 95+% of cases 
 
Net Cost 
0 – Very high cost (>$100,000) 
1 – High cost ($20,000-$100,000) 
2 – Moderate cost ($5,000-$20,000) or higher cost somewhat offset by cost of treatment 

alternative 
3 – Modest cost ($1,000-$5,000) or higher cost significantly offset by cost of treatment 

alternative 
4 – Low cost (<$1,000) or higher cost nearly offset by cost of treatment alternative 
5 – Cost savings 
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Impact on Healthy Life  
0 – No impact on health 
1 – Nonfatal with a marginal impact on health 
2 – Nonfatal with a modest impact on health 
3 – Nonfatal with a low probability of a significant residual effect or a high probability of a 

residual effect with a moderate impact on health 
4 – Nonfatal with low probability (<20%) of significant disability or at least a moderate probability 

of a significant residual effect 
5 – Nonfatal, but at least moderate (>20%) probability of significant disability (e.g., blindness); 

Low fatality with onset in elderly 
6 – Moderately fatal with onset in elderly; low fatality with onset in middle age 
7 – Highly fatal with onset in elderly; moderately fatal with onset in middle age; low fatality with 

onset in young adulthood 
8 – Highly fatal with onset in middle aged; moderately fatal with onset in young adulthood; low 

fatality with onset in childhood/newborn 
9 – Highly fatal with onset in young adulthood; moderately fatal with onset in childhood/newborn 
10 – Highly fatal with onset in childhood/newborn 
 
Impact on Pain and Suffering 
0 – No impact on pain or suffering 
1 – Intermittent pain of moderate level or frequent pain of low level and/or low level of suffering 

of the individual, immediate family or caregiver 
2 –  Frequent pain of moderate level or constant pain of low level and/or modest level of 

suffering of the individual, immediate family or caregiver 
3 – Intermittent pain of high level or constant pain of moderate level and/or moderate level of 

suffering of the individual, immediate family or caregiver 
4 – Frequent pain of high level and/or high level of suffering of the individual, immediate family 

or caregiver 
5 – Constant pain of high level and/or extreme suffering of the individual, immediate family or 

caregiver 
 
Population Effects 
0 – No impact on population health 
1 – Nontreatment would result in limited spread of a significant nonfatal disease or have a low 

impact on population safety (e.g. due to the nontreatment of a mental health condition) 
2 – Nontreatment would result in a moderate spread of a significant nonfatal disease or have a 

modest impact on population safety 
3 – Nontreatment would result in a limited spread of a potentially fatal disease or a wide spread 

of a significant nonfatal disease or have a moderate impact on population safety 
4 – Nontreatment would result in a moderate spread of a potentially fatal disease or have a high 

impact on population safety 
5 – Nontreatment would result in a wide spread of a potentially fatal disease or have a very high 

impact on population safety 
Impact on Vulnerable Populations 
0 – No impact on vulnerable populations 
1 – Somewhat disproportionate impact of a condition with a moderate impact on health on one 

or more vulnerable populations (does not include men, women, children or pregnant women 
considered as separate populations or low-income individuals, since methodology is only 
being applied to Medicaid population at this point) 
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Population Health Impact Measures 
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2 – Moderately disproportionate impact of a condition with a moderate impact on health on one 

or more vulnerable populations 
3– Somewhat disproportionate impact of a condition with a significant impact on health on one 

or more vulnerable populations 
4 – Moderately disproportionate impact of a condition with a significant impact on health on one 

or more vulnerable populations 
5 – Highly disproportionate impact of a condition with a significant impact on health on one or 

more vulnerable populations 
 
Tertiary Prevention 
0 – No tertiary prevention provided by treatment and early treatment does not prevent 

progression of the disease 
1 – Treatment will prevent of moderate complication and/or early treatment may prevent 

progression of the disease resulting in a moderate impact on health 
2 – Low to modest likelihood that treatment will prevent a significant complication or prevent 

progression of the disease resulting in significant impact on health 
3 –Moderate to high likelihood that treatment will prevent a significant complication or prevent 

progression of the disease resulting in significant impact on health 
4 – Low to modest likelihood that treatment will prevent severely debilitating complication and/or 

early treatment with prevent progression of disease leading to severe disability or death  
5 – Moderately to high likelihood that treatment will prevent severely debilitating complication 

and/or early treatment with prevent progression of disease leading to severe disability or 
death 

 
Effectiveness  
0 – No demonstrated effectiveness (<5%) or causes harm 
1 - Achieves desired result in 5-25% of cases 
2 - Achieves desired result in 25-50% of cases 
3 – Achieves desired result in 50-75% of cases 
4 – Achieves desired result in 75-95% of cases 
5 – Achieves desired result in 95+% of cases 
 
Net Cost 
0 – Very high cost (>$100,000) 
1 – High cost ($20,000-$100,000) 
2 – Moderate cost ($5,000-$20,000) or higher cost somewhat offset by cost of treatment 

alternative 
3 – Modest cost ($1,000-$5,000) or higher cost significantly offset by cost of treatment 

alternative 
4 – Low cost (<$1,000) or higher cost nearly offset by cost of treatment alternative 
5 – Cost savings 



 

The NFMCPA survey conducted for presentation to the FDA (part one) 

During a couple of weeks at the end of November 2013 some 3,200 National Fibromyalgia & Chronic Pain 

Association (NFMCPA) members completed a questionnaire designed by Dr. Rob Bennett (Prof. of Medicine 

OHSU). The intent of this questionnaire was to provide information for the Federal Drug Administration (FDA) on 

common symptoms encountered by fibromyalgia patients, other than pain.  

 

Age 

 

 

Most of the subjects completing the survey 

were middle-aged with a mean age of 53. The 

age distribution can be seen in the 

accompanying histogram: 

However, as you can see, there was a normal 

distribution of ages ranging from the late 

teens to 80-year-olds. 

 

 

 

Getting a diagnosis of fibromyalgia 

  

Getting a definitive diagnosis of fibromyalgia 

can be time-consuming and frustrating. One 

of the questions we asked in the survey was 

how many healthcare providers did you see 

before getting fibromyalgia. Approximately 

one third of the respondents had to see more 

than 5 healthcare professionals before getting 

a definite diagnosis of fibromyalgia. 

 

 

 

 



 

Non-Pain problems 

The FDA was particularly interested in learning about the problems experienced by fibromyalgia patients, other 

than pain. 

 

One of the questions in the survey asked: 

“Out of all your non-pain symptoms, which 

one causes you most distress?” Replies are 

seen in the following chart (the numbers 

in the lower axis have a number of 

subjects reporting each problem). 

By far the commonest non-pain problems 
were insomnia and problems with 
memory and concentration (i.e. cognitive 
dysfunction). Note the question asked was 
“which one non-pain problem caused 
most distress”. Thus a patient with 
insomnia could also have problems with 
balance, but such additive problems are 
not captured in this chart.  
 

 
 

Some of the individual comments were:  
Fearing that being with people will aggravate pain later. 
Feel like I am a burden to my children. 
Feeling a burden and nonproductive, I can't meet simple goals. 
Sometimes feel suicidal 
Feeling as if I am living a "less than" life; not the life I envisioned. 
Feeling exhausted and completely overwhelmed by the smallest tasks. 
Feeling guilty that I can't fix symptoms without medication. 
Feeling hopeless because I cannot be who I was or do the things I love. 
Feeling like a burden due to loss of productivity. 
Feeling that I am not understood and that my physical/energy limitations interfere with living a full life. 

Feeling worthless, that my life no longer matters, having to leave my job because my symptoms were intolerable. 

Fear of getting worse as I get older. 
Unable to do what I used to do, because of brain fog and fear of the unknown. 
Everything seems such an effort. 
Being a burden to my family; my future looks bleak and full of a lifetime of pain. 
Difficulty focusing on the task at hand. 
Afraid to commit to do things because I don't know how capable I will be from day to day. 
Not being as sharp as I used to be, can't remember something I may have been told a day ago. 
Not feeling like I any longer belong with "normal" people. 
Sensitivity to all stimuli. Hard to be around other people due to smells, movement, multiple noise sources.  
There is no more pleasure or enjoyment in life. 
Thinking problems.  I "know" what I want to say but can't put it together. 
 

0 50 100 150 200

Irritable bladder syndrome
Chronic headaches

Allergies
Restless legs

Irritable bowel syndrome
Being a burden

Balance problems
Environmental sensitivity

Anxiety
Daytime sleepiness

Lack of sleep
Effort intolerance

Weakness
Brain fog

Weight control
Depression

Cognitive dysfunction
Insomnia



Whereas the last question asked about the non-pain problem that caused most distress, there was also another 

question regarding the prevalence of non-pain problems in general. As is seen in the chart below, stiffness was the 

most common non-pain problem (96% of respondents reported stiffness). This was shortly followed by physical 

weakness, effort intolerance, reduced mental abilities and a weather changes effect. Environmental intolerance to 

noise, perfumes and cold was reported in 75 to 92% of subjects. 

 

This chart confirms the high frequency of existential problems such as feeling guilty about being a burden, feeling 

hopeless and depressed, friends inability to understand, wondering how it will all end and sometimes feeling 

suicidal (39%), and provide a vivid picture of what it means to be a fibromyalgia patient. Suicidal ideation has been 

described in several recent papers; and this current survey adds to the increasing recognition that the frustration 

of having a poorly recognized chronic pain disorder to lead to thoughts as to “where it all end” and “may be ending 

my life is one way out”. 

 

What are your sources of information about fibromyalgia 

Medical practice has been forever changed by the ability of patients to consult the Internet. This means that 

doctors and other health care professionals are not the only fount of knowledge. In general, this is to the good, as 

many studies have associated education with a better outcome. It certainly appears that fibromyalgia patients are 

not an exception, with 82% obtaining information from the Internet and 48% obtaining information from the 

doctor. Please note these numbers are not mutually exclusive, and most patients are using the Internet in addition 

to consultations with healthcare professionals, as well as reading books and publications. 

 



 

What is your work status 

Fibromyalgia patients often have difficulty 

remaining productively employed on 

account increased pain on activity, severe 

fatigue and problems with memory and 

concentration. As you can see in this survey 

25% of the subjects were fully employed 

and 10 % had part-time employment. Eight 

percent were unemployed and unable to 

get a job. Some 11% of subjects rated 

themselves disabled, but could not qualify 

for Social Security Disability (SSD). However, 

27% of subjects were receiving SSD 

payments. Some 16% subjects were retired. 

Overall these figures are very similar to 

publish data. 

 

Other Diagnoses 

Nearly all fibromyalgia patients have developed some other medical problems by the time they reach  middle age.  

 

As you can see in the current survey over 1,000 

of the 2,178 subjects had low back pain and 

over 800 suffered from migraine headaches. 

About 30% of subjects had osteoarthritis of the 

hands knees and hips; in many subjects this 

will considerably add to the burden of 

disability. There is a great deal of current 

interest in the concept that persistent pain 

arising in the periphery from joints, myofascial 

trigger points, headaches etc. lead to the 

changes in the nervous system characteristic of 

fibromyalgia. This is often referred to as 

“central sensitization”. 
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Dysfunction related to fibromyalgia 

 

In research on fibromyalgia we commonly asked patients 

how difficult it is to form a simple everyday activities. The 

chart shown here is taken from the questions in the 

Fibromyalgia Impact Questionnaire (FIQR). The degree of 

difficulty is rated on a scale of 0 to 10. You can see that 

the 3 most problematic tasks are of vacuuming/scrubbing 

floors, working continuously for 20 minutes and going 

shopping for food or clothes. Interestingly, sitting in a 

chair continuously for 45 minutes has a rating similar to 

changing bedsheets or climbing one flight of stairs. 

 

The activities shown in the above chart have taken from the functional component of the FIQR. In this survey 

subjects completed the total FIQR with the results shown below: 

 

The mean score for the 

subjects in this survey was 

67.1 with a standard deviation 

of 19.7. This score is 

significantly higher than the 

score we typically see in 

fibromyalgia patients, which is 

about 58. Note that healthy 

individuals usually have a total 

FIQR score of less than 15.  

There are many potential 

reasons for the discrepancy 

between the subjects taking 

the survey in the typical 

fibromyalgia patient we see in 

our clinical studies; for 

instance subjects who decide 

to join a fibromyalgia 

organization such as the NFMPCA may in general general have more severe fibromyalgia. 

If you would like to take the FIQR yourself, press “control” and click here                                                                                                                                        

http://www.fiqr.info/FIQR-CALC-35/FIQR-CALC-35.htm
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Issue: The Behavioral Health Advisory Panel (BHAP) has recommended that line 497 
SOMATIZATION DISORDER, SOMATOFORM PAIN DISORDER, CONVERSION 
DISORDER and line 462 FACTITIOUS DISORDERS be merged.  They requested that 
this merged line be named “SOMATIC SYMPTOMS AND RELATED DISORDERS” and 
contain consultation, office-based interventions, health and behavior procedure codes.  
The advisory group requested that the merged line be placed at line 462 (in the funded 
region of this version of the Prioritized List).  During the last biennial review, the Mental 
Health and Chemical Dependency advisory group (MHCD) had re-prioritized 
Somatization below the funding line.  BHAP requested that HERC staff devise a 
proposal for this line merge.   
 
 
Prioritized List lines for the October 1, 2014 ICD-10 List 
Line: 462 
Condition: FACTITIOUS DISORDERS (See Guideline Notes 64,65) 
Treatment: CONSULTATION 
ICD-10: F68.1x (Factitious disorder) 
CPT: Psychiatric visit (90785-90887), psychological testing (96101), Telephone/on-line 
assessment (98966-98969, 99441-99449), other office services (99051,99060,90970, 
90978), office visits (99201-99215), ER (99281-99285), Rest home/domiciliary (99324-
99340), home visit (99341-99350), prolonged service (99354-99360), anticoagulation 
monitoring (99363-99364), medical team conference (99366-99368), supervision of 
home health (99374-99375), supervision of hospice (99377-99378), preventive care 
visit (99381-99397), risk reduction (99401-99404, 99411-99412), SBIRT (99408-99409), 
complex chronic care co-ordination (99487-99489), transitional care management 
(99495-99496), medication therapy management (99605-99607) 
HCPCS: G0410,G0411,G0425-G0427,H0004,H0023,H0032-H0037, H2010, H2011, 
H2013, H2021 ,H2022,H2033,S0270-S0274,S9484,T1016 
 
Line: 497 
Condition: SOMATIZATION DISORDER; SOMATOFORM PAIN DISORDER, 
CONVERSION DISORDER (See Guideline Notes 64,65) 
Treatment: MEDICAL/PSYCHOTHERAPY 
ICD-10: F44.x (conversion disorder), F45x (somatization disorder), F52.5 (vaginismus) 
CPT: limited psychiatric services (90846, 90849, 90853, 90882, 90887), Telephone/on-
line assessment (98966-98969, 99441-99449), other office services 
(99051,99060,90970, 90978), office visits (99201-99215), ER (99281-99285), Rest 
home/domiciliary (99324-99340), home visit (99341-99350), prolonged service (99354-
99360), anticoagulation monitoring (99363-99364), medical team conference (99366-
99368), supervision of home health (99374-99375), supervision of hospice (99377-
99378), preventive care visit (99381-99397), risk reduction (99401-99404, 99411-
99412), SBIRT (99408-99409), complex chronic care co-ordination (99487-99489), 
transitional care management (99495-99496), medication therapy management (99605-
99607) 
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HCPCS: G0410,G0411,G0425-G0427,H0004,H0017-H0019,H0023,H0032-H0034, 
H0037, H0038, H2010,H2021-H2023,H2027,H2033,S0270-S0274,S9484,T1016 
 
 
HERC staff recommendation: 

1) Merge lines 462 and 497 
1) Include consultation only, as this was the factitious disorder line restriction and 

somatization was below the funding line prior to this proposed merger 
2) Re-score this combined line as shown below 

 
Line XXX  
Condition: SOMATIC SYMPTOMS AND RELATED DISORDERS 
Treatment: CONSULTATION 
ICD-10 F68.1x (Factitious disorder), F44.x (conversion disorder), F45x (somatization 
disorder), F52.5 (vaginismus) 
CPT: from line 462 (has full set of psychiatric visit types) + 96150-96154 (health and 
behavior assessment codes) 
HCPCS: from line 497 (more comprehensive set) 
 
Scoring (current scoring for Somatization Disorder line in parentheses) 
Category :7 (7) 
HL: 2 (2) 
Suffering: 2 (2) 
Population effects: 0 (0) 
Vulnerable population: 0 (0) 
Tertiary prevention: 0 (0) 
Effectiveness: 1 (2) 
Need for service: 0.8 (1) 
Net cost: 2 (3) 
Score: 64 
Approximate line placement: 558 
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Question: Should a diagnostic guideline be added to the Prioritized List regarding screening for 
lung cancer? 
 
Question source: HERC staff 
 
Issue: The USPSTF has recently issued new recommendations regarding CT scans for 
screening for lung cancer in older smokers with at least a 30 pack year smoking history.  The 
CT scan code is diagnostic.  NCCN has also recently issues new screening recommendations 
for lung cancer. 
 
 
USPSTF 2013  
Recommendation: The USPSTF recommends annual screening for lung cancer with low-dose 
computed tomography in adults aged 55 to 80 years who have a 30 pack-year smoking history 
and currently smoke or have quit within the past 15 years. Screening should be discontinued 
once a person has not smoked for 15 years or develops a health problem that substantially 
limits life expectancy or the ability or willingness to have curative lung surgery. (B 
recommendation) 
 
 
NCCN 2014 
Recommends screening with annual lose dose CT scan for asymptomatic persons who are 
potential candidates for definitive treatment and who are aged 55-74 with ≥30 pack year history 
of smoking who currently smoke or quit <15 years ago (category 1) OR who are aged ≥50 years 
with ≥20 pack year history of smoking and one additional risk factor (category 2B). 
 
 

CPT 
code 

Code description List/Line 

71250 Computed tomography, thorax; without contrast 
material  

Diagnostic 

ICD-9 

V15.82   Personal history of tobacco use    Ancillary 

V76.0 Special screening for malignant neoplasms of 
respiratory organs 

4 PREVENTIVE 
SERVICES, OVER 
AGE OF 10 

ICD-10 

Z12.2 Encounter for screening for malignant neoplasm of 
respiratory organs   

Excluded 

Z87.891 Personal history of nicotine dependence   Ancillary 

 
  

http://www.icd10data.com/ICD10CM/Codes/Z00-Z99/Z00-Z13/Z12-/Z12.2
http://www.icd10data.com/ICD10CM/Codes/Z00-Z99/Z77-Z99/Z87-/Z87.891
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HERC staff recommendations: 

1) Add Z12.2 to line 3 Preventive Services for the October 1, 2014 Prioritized List and 
advise DMAP to remove from the Excluded List 

2) Add the following Diagnostic Guideline: 
 
DIAGNOSTIC GUIDELINE DXX LUNG CANCER SCREENING 
Low dose computed tomography is included for annual screening for lung cancer in persons 
aged 55 to 80 years who have a 30 pack-year smoking history and currently smoke or have quit 
within the past 15 years. Screening should be discontinued once a person has not smoked for 
15 years or develops a health problem that substantially limits life expectancy or the ability or 
willingness to have curative lung surgery.  
 
 
 



Screening for Lung Cancer: U.S. Preventive Services Task Force
Recommendation Statement
Virginia A. Moyer, MD, MPH, on behalf of the U.S. Preventive Services Task Force*

Description: Update of the 2004 U.S. Preventive Services Task
Force (USPSTF) recommendation on screening for lung cancer.

Methods: The USPSTF reviewed the evidence on the efficacy of
low-dose computed tomography, chest radiography, and sputum
cytologic evaluation for lung cancer screening in asymptomatic
persons who are at average or high risk for lung cancer (current or
former smokers) and the benefits and harms of these screening
tests and of surgical resection of early-stage non–small cell lung
cancer. The USPSTF also commissioned modeling studies to provide
information about the optimum age at which to begin and end
screening, the optimum screening interval, and the relative benefits
and harms of different screening strategies.

Population: This recommendation applies to asymptomatic adults
aged 55 to 80 years who have a 30 pack-year smoking history and
currently smoke or have quit within the past 15 years.

Recommendation: The USPSTF recommends annual screening for
lung cancer with low-dose computed tomography in adults aged
55 to 80 years who have a 30 pack-year smoking history and
currently smoke or have quit within the past 15 years. Screening
should be discontinued once a person has not smoked for 15 years
or develops a health problem that substantially limits life expectancy
or the ability or willingness to have curative lung surgery. (B
recommendation)

Ann Intern Med. www.annals.org
For author affiliation, see end of text.
* For a list of the members of the USPSTF, see the Appendix (available at
www.annals.org).
This article was published online first at www.annals.org on 31 December
2013.

The U.S. Preventive Services Task Force (USPSTF) makes
recommendations about the effectiveness of specific preven-

tive care services for patients without related signs or
symptoms.

It bases its recommendations on the evidence of both the
benefits and harms of the service and an assessment of the
balance. The USPSTF does not consider the costs of providing
a service in this assessment.

The USPSTF recognizes that clinical decisions involve
more considerations than evidence alone. Clinicians should
understand the evidence but individualize decision making to
the specific patient or situation. Similarly, the USPSTF notes
that policy and coverage decisions involve considerations in
addition to the evidence of clinical benefits and harms.

SUMMARY OF RECOMMENDATION AND EVIDENCE

The USPSTF recommends annual screening for lung
cancer with low-dose computed tomography (LDCT) in
adults aged 55 to 80 years who have a 30 pack-year smok-
ing history and currently smoke or have quit within the
past 15 years. Screening should be discontinued once a
person has not smoked for 15 years or develops a health
problem that substantially limits life expectancy or the abil-
ity or willingness to have curative lung surgery. (B
recommendation)

See the Clinical Considerations section for suggestions
for implementation in practice.

See the Figure for a summary of the recommendation
and suggestions for clinical practice.

Appendix Table 1 describes the USPSTF grades, and
Appendix Table 2 describes the USPSTF classification of
levels of certainty about net benefit (both tables are avail-
able at www.annals.org).

RATIONALE

Importance
Lung cancer is the third most common cancer and the

leading cause of cancer-related death in the United States
(1). The most important risk factor for lung cancer is
smoking, which results in approximately 85% of all U.S.
lung cancer cases (2). Although the prevalence of smoking
has decreased, approximately 37% of U.S. adults are cur-
rent or former smokers (2). The incidence of lung cancer
increases with age and occurs most commonly in persons
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aged 55 years or older. Increasing age and cumulative ex-
posure to tobacco smoke are the 2 most common risk
factors for lung cancer.

Lung cancer has a poor prognosis, and nearly 90% of
persons with lung cancer die of the disease. However,
early-stage non–small cell lung cancer (NSCLC) has a bet-
ter prognosis and can be treated with surgical resection.

Detection
Most lung cancer cases are NSCLC, and most screen-

ing programs focus on the detection and treatment of
early-stage NSCLC. Although chest radiography and spu-
tum cytologic evaluation have been used to screen for lung
cancer, LDCT has greater sensitivity for detecting early-
stage cancer (3).

Benefits of Detection and Early Treatment
Although lung cancer screening is not an alternative to

smoking cessation, the USPSTF found adequate evidence
that annual screening for lung cancer with LDCT in a
defined population of high-risk persons can prevent a sub-
stantial number of lung cancer–related deaths. Direct evi-
dence from a large, well-conducted, randomized, con-
trolled trial (RCT) provides moderate certainty of the
benefit of lung cancer screening with LDCT in this popu-
lation (4). The magnitude of benefit to the person depends
on that person’s risk for lung cancer because those who are

at highest risk are most likely to benefit. Screening cannot
prevent most lung cancer–related deaths, and smoking ces-
sation remains essential.

Harms of Detection and Early Intervention and
Treatment

The harms associated with LDCT screening include
false-negative and false-positive results, incidental findings,
overdiagnosis, and radiation exposure. False-positive LDCT
results occur in a substantial proportion of screened per-
sons; 95% of all positive results do not lead to a diagnosis
of cancer. In a high-quality screening program, further im-
aging can resolve most false-positive results; however, some
patients may require invasive procedures.

The USPSTF found insufficient evidence on the
harms associated with incidental findings. Overdiagnosis of
lung cancer occurs, but its precise magnitude is uncertain.
A modeling study performed for the USPSTF estimated
that 10% to 12% of screen-detected cancer cases are over-
diagnosed—that is, they would not have been detected in
the patient’s lifetime without screening. Radiation harms,
including cancer resulting from cumulative exposure to ra-
diation, vary depending on the age at the start of screening;
the number of scans received; and the person’s exposure to
other sources of radiation, particularly other medical
imaging.

Figure. Screening for lung cancer: clinical summary of U.S. Preventive Services Task Force recommendation.

SCREENING FOR LUNG CANCER
CLINICAL SUMMARY OF U.S. PREVENTIVE SERVICES TASK FORCE RECOMMENDATION

Population

Recommendation

Risk Assessment

Other Relevant USPSTF
Recommendations

Screening Tests

Treatment

Balance of Benefits and 
Harms

Age, total cumulative exposure to tobacco smoke, and years since quitting smoking are the most important risk factors for 
lung cancer. Other risk factors include specific occupational exposures, radon exposure, family history, and history of 

pulmonary fibrosis or chronic obstructive lung disease.

Low-dose computed tomography has high sensitivity and acceptable specificity for detecting lung cancer in high-risk 
persons and is the only currently recommended screening test for lung cancer.

Non–small cell lung cancer is treated with surgical resection when possible and also with radiation and chemotherapy.

Annual screening for lung cancer with low-dose computed tomography is of moderate net benefit in asymptomatic persons 
who are at high risk for lung cancer based on age, total cumulative exposure to tobacco smoke, and years since quitting 

smoking.

The USPSTF has made recommendations on counseling and interventions to prevent tobacco use and tobacco-caused 
disease. These recommendations are available at www.uspreventiveservicestaskforce.org.

Asymptomatic adults aged 55 to 80 y who have a 30 pack-year smoking history and 
currently smoke or have quit smoking within the past 15 y

Screen annually for lung cancer with low-dose computed tomography. 
Discontinue screening when the patient has not smoked for 15 y.

Grade: B

For a summary of the evidence systematically reviewed in making this recommendation, the full recommendation statement, and supporting documents, please 
go to www.uspreventiveservicestaskforce.org.

This online-first version will be replaced with a final version when it is included in the issue. The final version may differ in small ways.
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USPSTF Assessment
The USPSTF concludes with moderate certainty that

annual screening for lung cancer with LDCT is of moder-
ate net benefit in asymptomatic persons who are at high
risk for lung cancer based on age, total cumulative expo-
sure to tobacco smoke, and years since quitting smoking.
The moderate net benefit of screening depends on limiting
screening to persons who are at high risk, the accuracy of
image interpretation being similar to that found in the
NLST (National Lung Screening Trial), and the resolution
of most false-positive results without invasive procedures
(4).

CLINICAL CONSIDERATIONS

Patient Population Under Consideration
The risk for lung cancer increases with age and cumu-

lative exposure to tobacco smoke and decreases with time
since quitting smoking. The best evidence for the benefit
of screening comes from the NLST, which enrolled adults
aged 55 to 74 years who had at least a 30 pack-year smok-
ing history and were current smokers or had quit within
the past 15 years. As with all screening trials, the NLST
tested a specific intervention over a finite period. Because
initial eligibility extended through age 74 years and partic-
ipants received 3 annual screening computed tomographic
scans, the oldest participants in the trial were aged 77
years.

The USPSTF used modeling studies to predict the
benefits and harms of screening programs that use different
screening intervals, age ranges, smoking histories, and
times since quitting. A program that annually screens
adults aged 55 to 80 years who have a 30 pack-year smok-
ing history and currently smoke or have quit within the
past 15 years is projected to have a reasonable balance of
benefits and harms. The model assumes that persons who
achieve 15 years of smoking cessation during the screening
program discontinue screening. This model predicts the
outcomes of continuing the screening program used in the
NLST through age 80 years.

Screening may not be appropriate for patients with
substantial comorbid conditions, particularly those who are
in the upper end of the screening age range. The NLST
excluded persons who were unlikely to complete curative
lung cancer surgery and those with medical conditions that
posed a substantial risk for death during the 8-year trial.
The baseline characteristics of the NLST showed a rela-
tively healthy sample, and fewer than 10% of enrolled par-
ticipants were older than 70 years (5). Persons with serious
comorbid conditions may experience net harm, no net
benefit, or at least substantially less net benefit. Similarly,
persons who are unwilling to have curative lung surgery are
unlikely to benefit from a screening program.

Assessment of Risk
Age, total exposure to tobacco smoke, and years since

quitting smoking are important risk factors for lung cancer

and were used to determine eligibility in the NLST. Other
risk factors include specific occupational exposures, radon
exposure, family history, and history of pulmonary fibrosis
or chronic obstructive lung disease. The incidence of lung
cancer is relatively low in persons younger than 50 years
but increases with age, especially after age 60 years. In
current and former smokers, age-specific incidence rates
increase with age and cumulative exposure to tobacco
smoke.

Smoking cessation substantially reduces a person’s risk
for developing and dying of lung cancer. Among persons
enrolled in the NLST, those who were at highest risk be-
cause of additional risk factors or a greater cumulative ex-
posure to tobacco smoke experienced most of the benefit
(6). A validated multivariate model showed that persons in
the highest 60% of risk accounted for 88% of all deaths
preventable by screening.

Screening Tests
Low-dose computed tomography has shown high sen-

sitivity and acceptable specificity for the detection of lung
cancer in high-risk persons. Chest radiography and sputum
cytologic evaluation have not shown adequate sensitivity or
specificity as screening tests. Therefore, LDCT is currently
the only recommended screening test for lung cancer.

Treatment
Surgical resection is the current standard of care for

localized NSCLC. This type of cancer is treated with sur-
gical resection when possible and also with radiation and
chemotherapy. Annual LDCT screening may not be useful
for patients with life-limiting comorbid conditions or poor
functional status who may not be candidates for surgery.

Other Approaches to Prevention
Smoking cessation is the most important intervention

to prevent NSCLC. Advising smokers to stop smoking and
preventing nonsmokers from being exposed to tobacco
smoke are the most effective ways to decrease the morbid-
ity and mortality associated with lung cancer. Current
smokers should be informed of their continuing risk for
lung cancer and offered cessation treatments. Screening
with LDCT should be viewed as an adjunct to tobacco
cessation interventions.

Useful Resources
Clinicians have many resources to help patients stop

smoking. The Centers for Disease Control and Prevention
has developed a Web site with many such resources, in-
cluding information on tobacco quit lines, available in sev-
eral languages (www.cdc.gov/tobacco/campaign/tips). Quit
lines provide telephone-based behavioral counseling and
support to tobacco users who want to quit smoking. Coun-
seling is provided by trained cessation specialists who fol-
low standardized protocols that may include several ses-
sions and are generally provided at no cost to users. The
content has been adapted for specific populations and can
be tailored for individual clients. Strong evidence shows
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that quit lines can expand the use of evidence-based to-
bacco cessation treatments in populations that may have
limited access to treatment options.

Combination therapy with counseling and medica-
tions is more effective at increasing cessation rates than
either component alone. The U.S. Food and Drug Admin-
istration has approved several forms of nicotine replace-
ment therapy (gum, lozenge, transdermal patch, inhaler,
and nasal spray), as well as bupropion and varenicline.
More information on the treatment of tobacco dependence
can be found in the U.S. Public Health Service Reference
Guide “Treating Tobacco Use and Dependence: 2008 Up-
date” (available at www.ahrq.gov/professionals/clinicians
-providers/guidelines-recommendations/tobacco/clinicians
/reference/tobaqrg.pdf). The National Cancer Institute has
developed a patient and physician guide for shared decision
making for lung cancer screening based on the NLST
(available at www.cancer.gov/newscenter/qa/2002/NLST
studyGuidePatientsPhysicians). This 1-page resource may
be a useful communication tool for providers and patients.

In addition, the National Comprehensive Cancer Net-
work has developed guidelines for the follow-up of lung
nodules (7). The appropriate follow-up and management
of abnormalities found on LDCT scans are important
given the high rates of false-positive results and the poten-
tial for harms. Lung cancer screening with LDCT should
be implemented as part of a program of care, as outlined in
the next section.

OTHER CONSIDERATIONS

Implementation of a Lung Cancer Screening Program
Screening Eligibility, Screening Intervals, and Starting and
Stopping Ages

The NLST, the largest RCT to date with more than
50 000 patients, enrolled participants aged 55 to 74 years
at the time of randomization who had a tobacco use his-
tory of at least 30 pack-years and were current smokers or
had quit within the past 15 years (4). The USPSTF rec-
ommends extending the program used in the NLST
through age 80 years. Screening should be discontinued
once the person has not smoked for 15 years.

The NLST enrolled generally healthy persons, and the
findings may not accurately reflect the balance of benefits
and harms in those with comorbid conditions. The
USPSTF recommends discontinuing screening if a person
develops a health problem that substantially limits life ex-
pectancy or the ability or willingness to have curative lung
surgery.

Clinicians will encounter patients who are interested
in screening but do not meet the criteria of high risk for
lung cancer as described previously. The balance of benefits
and harms of screening may be unfavorable in these lower-
risk patients. Current evidence is lacking on the net benefit
of expanding LDCT screening to include lower-risk pa-
tients. It is important that persons who are at lower risk for

lung cancer be aware of the potential harms of screening.
Future improvements in risk assessment tools will help cli-
nicians better individualize patients’ risks (6).

Smoking Cessation Counseling

All persons enrolled in a screening program should
receive smoking cessation interventions. To be consistent
with the USPSTF recommendation on counseling and in-
terventions to prevent tobacco use and tobacco-caused dis-
ease, persons who are referred to a lung cancer screening
program through primary care should receive these inter-
ventions before referral. Because many persons may enter
screening through pathways besides referral from primary
care, the USPSTF encourages incorporating such interven-
tions into the screening program.

Shared Decision Making

Shared decision making is important for persons
within the population for whom screening is recom-
mended. The benefit of screening varies with risk because
persons who are at higher risk because of smoking history
or other risk factors are more likely to benefit. Screening
cannot prevent most lung cancer deaths, and smoking ces-
sation remains essential. Lung cancer screening has sub-
stantial harms, most notably the risk for false-positive re-
sults and incidental findings that lead to a cascade of
testing and treatment that may result in more harms, in-
cluding the anxiety of living with a lesion that may be
cancer. Overdiagnosis of lung cancer and the risks of radi-
ation are real harms, although their magnitude is uncer-
tain. The decision to begin screening should be the result
of a thorough discussion of the possible benefits, limita-
tions, and known and uncertain harms.

Standardization of LDCT Screening and Follow-up of
Abnormal Findings

The evidence for the effectiveness of screening for lung
cancer with LDCT comes from RCTs done in large aca-
demic medical centers with expertise in using LDCT and
diagnosing and managing abnormal lung lesions. Clinical
settings that have high rates of diagnostic accuracy using
LDCT, appropriate follow-up protocols for positive re-
sults, and clear criteria for doing invasive procedures are
more likely to duplicate the results found in trials. The
USPSTF supports adherence to quality standards for
LDCT (8) and establishing protocols to follow up abnor-
mal results, such as those proposed by the National Com-
prehensive Cancer Network (7). A mechanism should be
implemented to ensure adherence to these standards.

In the context of substantial uncertainty about how
best to manage individual lesions, as well as the magnitude
of some of the harms of screening, the USPSTF encourages
the development of a registry to ensure that appropriate
data are collected from screening programs to foster con-
tinuous improvement over time. The registry should also
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compile data on incidental findings and the testing and
interventions that occur as a result of these findings.

Research Needs and Gaps
Smoking prevalence and lung cancer incidence are

higher among socioeconomically disadvantaged popula-
tions, and more research is needed in these groups. In
addition, if lung cancer screening with LDCT is imple-
mented more widely in diverse community settings, it is
important to evaluate whether variability in follow-up pro-
tocols of positive results on LDCT scans results in a dif-
ferent balance of benefits and harms than that observed in
RCTs.

More research is also needed on the use of biomarkers
to focus LDCT efforts in persons who are at highest risk
for lung cancer. The role of biomarkers in accurately dis-
criminating between benign and malignant nodules and in
identifying more aggressive disease needs to be determined.

DISCUSSION

Burden of Disease
Lung cancer is the third most common cancer in the

United States. Age-adjusted incidence rates per 100 000
persons are higher in men and vary according to the dura-
tion of and exposure to tobacco smoke. The most impor-
tant risk factor for lung cancer is smoking, which results in
approximately 85% of all lung cancer cases in the United
States. Although the prevalence of smoking has decreased,
approximately 37% of U.S. adults are current or former
smokers. In 2008, an estimated 7 million U.S. adults aged
55 to 75 years had a 30 pack-year or more smoking history
(2).

The incidence of lung cancer increases with age, oc-
curring most commonly in adults aged 55 years or older.
Lung cancer is the leading cause of cancer-related death in
the United States, accounting for approximately 28% of all
deaths from cancer. Death from lung cancer is often re-
lated to the initial stage of diagnosis. The average 5-year
survival rate for lung cancer is among the lowest (17%) of
all types of cancer but is higher when the disease is diag-
nosed at an early stage (52%). However, only 15% of lung
cancer cases are diagnosed at such a stage (2).

Scope of Review
To update the 2004 recommendation, the USPSTF

commissioned a systematic evidence review to assess the
efficacy of LDCT, chest radiography, and sputum cyto-
logic evaluation for lung cancer screening in asymptomatic
persons who are at average or high risk for lung cancer
(current or former smokers) (3). The review focused on
new evidence from RCTs to determine the effectiveness of
these screening tests in improving health outcomes. Infor-
mation about the harms associated with these screening
tests was obtained from RCTs and cohort studies. The
benefits and harms associated with surgical resection of
early-stage NSCLC were also examined.

In addition to the evidence review, the USPSTF com-
missioned modeling studies from the Cancer Intervention
and Surveillance Modeling Network (CISNET) to provide
information about the optimum age at which to begin and
end screening, the optimum screening interval, and the
relative benefits and harms of different screening strategies
(9, 10). The modeling studies complement the evidence
that the systematic review provides.

Accuracy of Screening Tests
The sensitivity of chest radiography for detecting lung

cancer varies depending on the size and location of the
lesion, image quality of the scan, and skill of the radiologist
who interprets the scan. Low-dose computed tomography
has emerged as a test with higher sensitivity and specificity
for lung cancer than chest radiography. In 2004, the
USPSTF found inadequate evidence to recommend for or
against screening for lung cancer with LDCT, chest radi-
ography, sputum cytologic evaluation, or a combination of
these tests (I statement). Since then, many RCTs have been
done and published, resulting in more data on the benefits
and harms of screening. Recent data from the NLST
showed a sensitivity of 93.8% and specificity of 73.4% for
LDCT and a sensitivity of 73.5% and specificity of 91.3%
for chest radiography (11). Sputum cytologic evaluation is
now rarely used for lung cancer screening, and no studies
reported on the test characteristics of this screening
method.

Effectiveness of Early Detection and Treatment
Four RCTs reported the effectiveness of LDCT for

lung cancer screening. The largest trial, the NLST, showed
a reduction in lung cancer mortality of 16% (95% CI,
5.0% to 25.0%) (12) and a reduction in all-cause mortality
of 6.7% (CI, 1.2% to 13.6%) (4). This trial included more
than 50 000 asymptomatic adults aged 55 to 74 years who
had at least a 30 pack-year smoking history.

Participants were current or former smokers and were
randomly assigned to LDCT or chest radiography. They
received annual testing at baseline and years 1 and 2 and
were followed for a median of 6.5 years. After 6 to 7 years
of follow-up, 2.06% of patients in the chest radiography
group and 1.75% of those in the LDCT group had died of
lung cancer, for an absolute difference of 0.31% and a
number needed to screen of about 320 (4). The number
needed to screen is based on 3 annual screenings; screening
the same sample over a longer period will result in a much
lower estimate.

In contrast to the NLST, 3 small European trials
showed potential harm or no benefit of screening. Two
small fair-quality trials, the DANTE (Detection and
Screening of Early Lung Cancer by Novel Imaging Tech-
nology and Molecular Essays) trial and the DLCST (Dan-
ish Lung Cancer Screening Trial), showed no benefit asso-
ciated with LDCT compared with no LDCT (13–15).
However, these were smaller trials (n � 2472 and 4104,
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respectively) that may have had limited power to detect a
true benefit.

Of note, the inclusion criteria in the DLCST resulted
in younger and healthier participants than in other trials.
The relative risk for all-cause mortality in the DLCST was
1.46 (CI, 0.99 to 2.15). This finding raises the possibility
of potential harm of screening a young, healthy popula-
tion. Follow-up in the DLCST was 4.7 years (15). Com-
bined data from the DLCST and the NELSON (Dutch–
Belgian Randomised Lung Cancer Screening) trial will be
reported soon (2).

When these 3 fair- or good-quality trials were com-
bined in a meta-analysis, the relative risk for lung cancer
mortality was 0.81 (CI, 0.72 to 0.91) (2). Another Euro-
pean trial, the MILD (Multicentric Italian Lung Detec-
tion) study, was rated as poor quality because of concerns
about the adequacy of randomization; its results were not
included in the final meta-analysis (16).

Two fair- to good-quality trials found no benefits as-
sociated with chest radiography screening (2). The larger of
these trials, the PLCO (Prostate, Lung, Colorectal, and
Ovarian) Cancer Screening Trial, evaluated more than 150
000 participants from the general population and found no
benefits of this type of screening in this group or in a
subgroup that had tobacco smoke exposure (17).

Smaller RCTs from Europe had different eligibility
criteria and have not yet duplicated the findings of the
NLST; therefore, only moderate certainty exists about the
magnitude of benefit from screening (3). As with all
screening trials, these studies were done over a limited time
frame, with the NLST evaluating the effect of 3 annual
screenings. Modeling is required to estimate the effect of
screening beyond that evaluated in a clinical trial. Esti-
mates of the results of different screening intervals, ages at

which to start and stop screening, and thresholds for smok-
ing history come from modeling studies that CISNET con-
ducted for the USPSTF.

Annual screening with LDCT provides the greatest
benefit in decreasing lung cancer mortality compared with
biennial or triennial screening (9, 10). The Table shows
the results of annual screening strategies between the ages
of 55 and 80 years that had a better balance of benefits and
harms than other strategies in this age range. Focusing
screening efforts on the highest-risk persons, those with at
least a 40 pack-year smoking history, results in the lowest
number of screening scans per death averted and, therefore,
the least harm to patients in terms of risk for overdiagnosis
and consequences of false-positive results.

Screening progressively larger proportions of the pop-
ulation by lowering the screening threshold increases the
number of deaths averted but with a progressively higher
number of screening scans per death averted, therefore in-
creasing harm. The Table shows that increasing the pro-
portion of the population screened from 13% to 36% in-
creases the number of deaths averted by 75% but increases
the number of screening scans by 327%, greatly increasing
the probability of an untoward event after the evaluation of
a false-positive result and the number of radiation-induced
cancer deaths. The highlighted program—screening cur-
rent or former smokers aged 55 to 80 years who have at
least a 30 pack-year smoking history and discontinuing
(or not starting) screening after 15 years of smoking
abstinence—most closely resembles the strategy applied to
participants in the NLST and offers a reasonable balance of
benefits and harms.

The CISNET modeling studies show similar life-years
gained per death averted and proportion of cancer cases
detected at an early stage across the screening strategies.

Table. Screening Scenarios From CISNET Models*

Screening Scenario† Benefit Harm‡ CT Screens
per Lung
Cancer
Death
Averted, n

Minimum
Pack-Years
at
Screening,
n

Minimum
Age at
Which to
Begin
Screening, y

Time Since
Last
Cigarette, y

Population
Ever
Screened,
%

Lung
Cancer
Deaths
Averted, %

Lung
Cancer
Deaths
Averted, n

Total CT
Screens, n

Radiation-Induced
Lung Cancer
Deaths, n

Overdiagnosis,
%§

40 60 25 13.0 11.0 410 171 924 17 11.2 437
40 55 25 13.9 12.3 458 221 606 20 11.1 506
30 60 25 18.8 13.3 495 253 095 21 11.9 534
30 55 15 19.3 14.0 521 286 813 24 9.9 577
20 60 25 24.8 15.4 573 327 024 25 9.8 597
30 55 25 20.4 15.8 588 342 880 25 10.0 609
20 55 25 27.4 17.9 664 455 381 31 10.4 719
10 55 25 36.0 19.4 721 561 744 35 9.5 819

CISNET � Cancer Intervention and Surveillance Modeling Network; CT � computed tomography.
* All scenarios model the results of following a cohort of 100 000 persons from age 45 to 90 y or until death from any cause, with a varying number of smokers and former
smokers screened on the basis of smoking history, age, and years since stopping smoking. Bold text indicates the screening scenario with a reasonable balance of benefits and
harms and that is recommended by the U.S. Preventive Services Task Force.
† In all scenarios, screening is continued through age 80 y.
‡ Number of CT screenings is a measure of harm because it relates to the number of patients who will have risk for overdiagnosis and potential consequences from
false-positive results.
§ Percentage of screen-detected cancer that is overdiagnosis; that is, cancer that would not have been diagnosed in the patient’s lifetime without screening.
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The modeling studies estimate that 9.5% to 11.9% of
screen-detected cancer cases are overdiagnosed—that is,
they would not have been detected in the patient’s lifetime
without screening (9, 10).

Potential Harms of Screening and Treatment
Harms associated with LDCT screening include false-

negative and false-positive results, incidental findings, over-
diagnosis, radiation exposure, and psychological distress.
The sensitivity of LDCT ranged from 80% to 100%, sug-
gesting a false-negative rate of 0% to 20%. The specificity
of LDCT ranged from 28% to 100%.

The positive predictive value for lung cancer of an
abnormal test result ranged from 2% to 42% (2). As men-
tioned previously, the NLST is the largest trial of lung
cancer screening to date, and recent results showed a sen-
sitivity of 93.8% and specificity of 73.4% for LDCT. In
the NLST, the positive predictive value for a positive find-
ing of a pulmonary nodule measuring 4 mm or larger was
3.8% (11).

Over the 3 rounds of screening in the NLST, 24.2%
of screening test results were positive; 96.4% of these were
false-positives. Most positive test results were followed by
additional imaging. Approximately 2.5% of positive test
results required additional invasive diagnostic procedures,
such as bronchoscopy, needle biopsy, or thoracoscopy. Of
the 17 053 positive test results evaluated, there were ap-
proximately 61 complications and 6 deaths after a diagnos-
tic procedure. Recently published data from the first round
of screening in the NLST showed an average of 1
follow-up scan per positive screening test result. Approxi-
mately 1.9% of NLST participants had a biopsy (11).

The most common incidental findings on LDCT were
emphysema and coronary artery calcifications. Other pul-
monary findings included bronchiectasis, pulmonary fibro-
sis, carcinoid tumors, and hamartomas. The NLST re-
ported that 7.5% of non–lung cancer abnormalities were
clinically significant. None of the studies reported data on
the evaluations that may have occurred in response to the
incidental findings. Therefore, the harms and benefits as-
sociated with incidental findings cannot currently be deter-
mined (2).

Overdiagnosis was not formally reported in any study.
The NLST found 119 more lung cancer cases in approxi-
mately 26 000 participants in the LDCT group than in the
chest radiography group after 6.5 years of follow-up, which
suggests some overdiagnosis. Recent data from the Italian
Continuing Observation of Smoking Subjects cohort study
of approximately 5000 participants showed that of the 120
incident cancer cases, 25% were slow-growing or indolent
(based on volume-doubling time), thus possibly indicating
some overdiagnosis with LDCT (18).

Radiation exposure associated with LDCT ranged
from 0.61 to 1.5 mSv per scan. To provide context, annual
background radiation exposure in the United States aver-
ages 2.4 mSv, radiation exposure from mammography is

0.7 mSv, and radiation exposure from head computed to-
mography is 1.7 mSv. The risk for radiation-induced lung
cancer depends on the age at which a person begins screen-
ing and the amount of cumulative radiation received. On
the basis of modeling studies, starting annual LDCT
screening before age 50 years may result in more radiation-
related lung cancer deaths than starting annual screening
after age 50 years (9, 10).

Overall, LDCT screening did not seem to result in
substantial long-term psychological distress, although as-
sessment has been limited. No studies reported long-term
differences in anxiety or distress levels associated with
LDCT in participants.

No RCTs compared treatment of stage IA or IB lung
cancer with surgical resection versus no treatment. Surgical
resection is the standard of care in the United States for
early-stage NSCLC. Studies of symptomatic and unse-
lected patients reported 5-year survival rates associated
with surgical resection of 71% to 90% for stage IA cancer
and 42% to 75% for stage IB cancer. No RCTs of LDCT
screening evaluated the harms associated with screen-
detected cancer. Studies that reported the harms of surgical
resection were done in patients who were identified in clin-
ical practice and had comorbid conditions (3).

Estimate of Magnitude of Net Benefit
On the basis of data from the systematic evidence re-

view and modeling studies, the USPSTF determined with
moderate certainty that annual LDCT screening provides
substantial net benefit in persons aged 55 to 80 years at
high risk for lung cancer. Evidence from the NLST sup-
ports this recommendation because participants in that
trial were in this age range and had a similar degree of lung
cancer risk from cumulative tobacco exposure. Persons
who do not meet the minimum eligibility criteria for the
NLST may have less net benefit and more harms from
screening (persons aged 55 to 74 years at enrollment who
have a �30 pack-year smoking history and are current
smokers or have quit in the past 15 years). For these per-
sons, the absolute benefit of screening is strongly associated
with their age and smoking history.

Modeling studies conducted by CISNET investigators
for the USPSTF showed that annual LDCT screening
yielded the greatest net benefit (compared with biennial or
triennial screening) (9, 10). Benefits were measured as per-
centage of early-stage detection of lung cancer, percentage
and absolute number of lung cancer deaths averted, and
number of life-years gained. Harms were measured as
number of total LDCT screenings per 100 000 persons
and per person, number of cases of overdiagnosed lung
cancer, and number of radiation-induced lung cancer
deaths. The microsimulation models used standardized
data on smoking history and non–lung cancer mortality to
simulate the effects of various screening programs on the
mortality rate of a U.S. cohort born in 1950. This cohort
was chosen because these persons reach age 63 years (ap-

This online-first version will be replaced with a final version when it is included in the issue. The final version may differ in small ways.

Clinical GuidelineScreening for Lung Cancer

www.annals.org Annals of Internal Medicine 7

Downloaded From: http://annals.org/ on 12/31/2013



proximate midrange of participants’ ages in the NLST) in
2013.

Modeling evidence suggests that an annual screening
program starting at age 55 years and ending after age 80
years (in persons who have a 30 pack-year smoking history
and currently smoke or have quit in the past 15 years)
resulted in approximately 50% of lung cancer cases de-
tected at an early stage (9, 10). This screening protocol
would result in a 14% reduction in lung cancer mortality,
or an estimated 521 lung cancer deaths prevented per
100 000 persons in the population. The harms associated
with this screening protocol are an estimated overdiagnosis
of 10% of screen-detected cases and radiation-induced
lung cancer deaths of less than 1%. As mentioned previ-
ously, a person’s absolute net benefit from screening may
depend not just on age but functional status and the pres-
ence of other comorbid conditions.

How Does Evidence Fit With Biological Understanding?
Lung cancer is a proliferation of malignant cells arising

in the tissues or airways of the lungs. In addition to age and
exposure to tobacco smoke, other risk factors for lung can-
cer include family history; chronic obstructive pulmonary
disease; pulmonary fibrosis; and exposure to indoor cook-
ing fumes, radon, asbestos, arsenic, chromium, and coal
tar. Non–small cell lung cancer is a heterogeneous category
that includes adenocarcinoma, squamous cell carcinoma,
large cell carcinoma, and undifferentiated carcinoma. Ad-
enocarcinoma is the most common subtype, encompassing
36% of all lung cancer cases.

Currently, 75% of patients with lung cancer present
with symptoms of advanced local or metastatic disease that
result in poor prognosis (2). At the earliest stage, median
5-year survival for NSCLC is 77%. Patients with localized
disease (defined as cancer limited to the lung without me-
tastasis to other organs or lymph nodes) have a median
5-year survival of 52% compared with 25% for those with
regional spread and 4% for those with distant metastasis.
Thus, earlier detection and treatment of lung cancer give
patients a greater chance for cure.

Response to Public Comments
A draft version of this recommendation statement was

posted for public comment on the USPSTF Web site from
30 July to 26 August 2013. Most of the comments gener-
ally agreed with the recommendation statement, although
some suggested restricting screening to a higher-risk group
and others suggested expanding eligibility criteria beyond
those used in the NLST. Many comments expressed con-
cerns about implementation of a screening program, pre-
dicting substantially greater harm in the community set-
ting than was found in the NLST. Some comments
expressed concern about the cost of implementing a screen-
ing program and the potential paradoxical effect of en-
abling persons to continue smoking with the perception
that medical care can mitigate the risks of smoking.

In response to these comments, the USPSTF further
emphasized the importance of tobacco cessation as the pri-
mary way to prevent lung cancer and provided links to
resources that clinicians can use to help their patients quit
smoking. A section on implementation of a screening pro-
gram was added, emphasizing the need for monitoring this
implementation, quality assurance in diagnostic imaging,
and appropriate follow-up to replicate the benefits ob-
served in the NLST in the general population. The
USPSTF also clarified that, in addition to age and smoking
history, such risk factors as occupational exposure, family
history, and history of other lung diseases are important
when assessing patients’ risks for lung cancer.

The USPSTF acknowledges the importance of accu-
rately identifying persons who are at highest risk to maxi-
mize the benefits and minimize the harms of screening and
calls for more research to improve risk assessment tools.
The USPSTF did not incorporate the costs of a screening
program or the potential savings from a reduction in treat-
ment of advanced lung cancer into the recommendation.

UPDATE OF PREVIOUS USPSTF RECOMMENDATION

This recommendation updates the 2004 recommenda-
tion, in which the USPSTF concluded that the evidence
was insufficient to recommend for or against screening for
lung cancer in asymptomatic persons with LDCT, chest
radiography, sputum cytologic evaluation, or a combina-
tion of these tests. In the current recommendation, the
USPSTF recommends annual screening for lung cancer
with LDCT in persons who are at high risk based on age
and cumulative tobacco smoke exposure.

RECOMMENDATIONS OF OTHERS

In 2012, the American College of Chest Physicians,
the American Society of Clinical Oncology, and the Amer-
ican Thoracic Society (19) recommended screening for
lung cancer with LDCT primarily on the basis of results
from the NLST, using eligibility criteria that closely mod-
eled those of the NLST (persons aged 55 to 74 years who
have a �30 pack-year smoking history and currently
smoke or have quit in the past 15 years). The recommen-
dations also stipulated that screening should be offered
only in clinical settings similar to those in the trial.

The American Association for Thoracic Surgery (20)
recommends annual screening with LDCT in current and
former smokers aged 55 to 79 years who have a 30 pack-
year smoking history. It also recommends annual screening
starting at age 50 to 79 years in patients who have a 20
pack-year smoking history and additional comorbid condi-
tions that produce a cumulative risk for cancer of at least
5% over the next 5 years. Furthermore, it recommends
annual screening in long-term cancer survivors aged 55 to
79 years.

In 2013, the American Cancer Society (21) also began
recommending screening for lung cancer with LDCT in
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high-risk patients who are in relatively good health and
meet the NLST criteria (persons aged 55 to 74 years who
have a �30 pack-year smoking history and currently
smoke or have quit in the past 15 years). It recommends
against the use of chest radiography and strongly suggests
that all adults who receive screening enter an organized
screening program that has experience in LDCT.

In addition, the National Comprehensive Cancer Net-
work (7) recommends LDCT screening in selected patients
who are at high risk for lung cancer. High risk is defined as
persons aged 55 to 74 years who have at least a 30 pack-
year smoking history and, if a former smoker, 15 years or
less since quitting or persons aged 50 years or older who
have at least a 20 pack-year smoking history and 1 addi-
tional risk factor. It does not recommend lung cancer
screening in persons who are at moderate risk (aged �50
years and �20 pack-year smoking history or secondhand
smoke exposure but no additional lung cancer risk factors)
or low risk (younger than 50 years or smoking history of
�20 pack-years).

From the U.S. Preventive Services Task Force, Rockville, Maryland.
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APPENDIX: U.S. PREVENTIVE SERVICES TASK FORCE

Members of the U.S. Preventive Services Task Force at the
time this recommendation was finalized† are Virginia A. Moyer,
MD, MPH, Chair (American Board of Pediatrics, Chapel Hill,
North Carolina); Michael L. LeFevre, MD, MSPH, Co-Vice
Chair (University of Missouri School of Medicine, Columbia,
Missouri); Albert L. Siu, MD, MSPH, Co-Vice Chair (Mount
Sinai School of Medicine, New York, and James J. Peters Veter-
ans Affairs Medical Center, Bronx, New York); Linda Ciofu Bau-
mann, PhD, RN (University of Wisconsin, Madison, Wiscon-
sin); Kirsten Bibbins-Domingo, PhD, MD (University of
California, San Francisco, San Francisco, California); Susan J.
Curry, PhD (University of Iowa College of Public Health, Iowa
City, Iowa); Mark Ebell, MD, MS (University of Georgia, Ath-
ens, Georgia); Glenn Flores, MD (University of Texas South-
western, Dallas, Texas); Francisco A.R. Garcı́a, MD, MPH

(Pima County Department of Health, Tucson, Arizona); Adelita
Gonzales Cantu, RN, PhD (University of Texas Health Science
Center, San Antonio, Texas); David C. Grossman, MD, MPH
(Group Health Cooperative, Seattle, Washington); Jessica Herz-
stein, MD, MPH (Air Products, Allentown, Pennsylvania);
Wanda K. Nicholson, MD, MPH, MBA (University of North
Carolina School of Medicine, Chapel Hill, North Carolina);
Douglas K. Owens, MD, MS (Veterans Affairs Palo Alto Health
Care System, Palo Alto, and Stanford University, Stanford, Cal-
ifornia); William R. Phillips, MD, MPH (University of Wash-
ington, Seattle, Washington); and Michael P. Pignone, MD,
MPH (University of North Carolina, Chapel Hill, North
Carolina).

† For a list of current Task Force members, go to
www.uspreventiveservicestaskforce.org/members.htm.

Appendix Table 1. What the USPSTF Grades Mean and Suggestions for Practice

Grade Definition Suggestions for Practice

A The USPSTF recommends the service. There is high certainty that the
net benefit is substantial.

Offer/provide this service.

B The USPSTF recommends the service. There is high certainty that the
net benefit is moderate or there is moderate certainty that the net
benefit is moderate to substantial.

Offer/provide this service.

C The USPSTF recommends selectively offering or providing this service
to individual patients based on professional judgment and patient
preferences. There is at least moderate certainty that the net
benefit is small.

Offer/provide this service for selected patients depending on individual
circumstances.

D The USPSTF recommends against the service. There is moderate or
high certainty that the service has no net benefit or that the harms
outweigh the benefits.

Discourage the use of this service.

I statement The USPSTF concludes that the current evidence is insufficient to
assess the balance of benefits and harms of the service. Evidence is
lacking, of poor quality, or conflicting, and the balance of benefits
and harms cannot be determined.

Read the Clinical Considerations section of the USPSTF Recommendation
Statement. If the service is offered, patients should understand the
uncertainty about the balance of benefits and harms.
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Appendix Table 2. USPSTF Levels of Certainty Regarding Net Benefit

Level of Certainty* Description

High The available evidence usually includes consistent results from well-designed, well-conducted studies in representative
primary care populations. These studies assess the effects of the preventive service on health outcomes. This
conclusion is therefore unlikely to be strongly affected by the results of future studies.

Moderate The available evidence is sufficient to determine the effects of the preventive service on health outcomes, but
confidence in the estimate is constrained by such factors as:

the number, size, or quality of individual studies;
inconsistency of findings across individual studies;
limited generalizability of findings to routine primary care practice; and
lack of coherence in the chain of evidence.

As more information becomes available, the magnitude or direction of the observed effect could change, and this
change may be large enough to alter the conclusion.

Low The available evidence is insufficient to assess effects on health outcomes. Evidence is insufficient because of:
the limited number or size of studies;
important flaws in study design or methods;
inconsistency of findings across individual studies;
gaps in the chain of evidence;
findings that are not generalizable to routine primary care practice; and
a lack of information on important health outcomes.

More information may allow an estimation of effects on health outcomes.

* The USPSTF defines certainty as “likelihood that the USPSTF assessment of the net benefit of a preventive service is correct.” The net benefit is defined as benefit minus
harm of the preventive service as implemented in a general primary care population. The USPSTF assigns a certainty level on the basis of the nature of the overall evidence
available to assess the net benefit of a preventive service.

This online-first version will be replaced with a final version when it is included in the issue. The final version may differ in small ways.
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Question: Should the non-prenatal Genetic Testing Guideline be modified to allow more 
flexibility regarding the types of professionals allowed to provide genetic counseling? 
 
Question source: Gregory Sindmack, MD, OB-Gyn, Klamath Fall and colleagues 
 
Issue: The current non-prenatal Genetic Testing Guideline specifies that genetic 
counseling must be performed prior to genetic testing for such familial cancer genes as 
BRCA and Lynch syndrome. Such counseling must be performed by providers with 
certain credentials in order to be covered. Dr. Sindmack and colleagues are requesting 
that pre-test genetic counseling be allowed when provided by a “qualified and 
appropriately trained practitioner.”  This is consistent with CMS requirements and the 
requirements of most major insurers. 
 
The Health Services Commission (HERC’s predecessor) has reviewed genetic 
counseling and appropriate providers at several prior meetings, and their intent had 
been to have professionals with specific training in genetic counseling provide pre/post-
test genetic counseling. 
 
This issue was discussed at the January, 2014 VBBS meeting.  The proposal discussed 
was to change the non-prenatal genetic testing guideline to allow counseling by “a 
suitably trained health professional with expertise and experience in cancer genetics.”  
This wording is consistent with NCCN recommendations.  Testimony was heard from 
the Oregon Genetics Group that specific genetic training is required for genetics 
counseling.  The group requested that HERC staff get more input from them about 
specific training requirements.  Specifically, the group requested that USPSTF 
recommendations be considered. 
 
Also, Dr. Sindmack and colleagues raised concerns about the requirement to provide 
genetic counseling both before and after testing.  His group’s concern was that if the 
patient was lost to follow up and did not receive the after counseling, there would be an 
issue with reimbursement. 
 

USPSTF recommendation 2012 

Screen women whose family history may be associated with an increased risk for 
potentially harmful BRCA mutations. Women with positive screening results should 
receive genetic counseling and, if indicated after counseling, BRCA testing. 
Grade: B 

Genetic risk assessment and BRCA mutation testing are generally multistep 
processes involving identification of women who may be at increased risk for 
potentially harmful mutations, followed by genetic counseling by suitably trained 
health care providers and genetic testing of selected high-risk women when 
indicated. 
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Genetic Counseling 
Genetic counseling about BRCA mutation testing may be done by trained health 
professionals, including trained primary care providers. Several professional 
organizations describe the skills and training necessary to provide comprehensive 
genetic counseling. The process of genetic counseling includes detailed kindred 
analysis and risk assessment for potentially harmful BRCA mutations; education 
about the possible results of testing and their implications; identification of affected 
family members who may be preferred candidates for testing; outlining options for 
screening, risk-reducing medications, or surgery for eligible patients; and follow-up 
counseling for interpretation of test results. 
 
 

NCCN 2013 Breast and/or Ovarian Cancer Genetic Assessment 
Genetic counseling is highly recommended when genetic testing is offered and 
after resulted are disclosed.  A genetic counselor, medical geneticist, oncologist, 
surgeon, oncology nurse, or other health professional with expertise and 
experience in cancer genetics should be involved early in counseling patients who 
potentially meet criteria for an inherited syndrome. 
 
 

American College of Surgeons Commission on Cancer 2012 standards 
A genetics professional has experience and an educational background in 
genetics, cancer genetics, counseling, and hereditary cancer syndromes to provide 
accurate risk assessment and empathetic genetic counseling to patients with 
cancer and their families. Genetics professionals include people certified in any of 
the following ways:  

 American Board of Genetic Counseling or American Board of Medical 
Genetics board certified/board eligible or a licensed genetic counselor  

 American College of Medical Genetics physician board certified in 
medical genetics  

 Genetics Clinical Nurse or Advanced Practice Nurse in Genetics  
 Advanced practice oncology nurse who is prepared at the graduate level 

with specialized education in cancer genetics and hereditary cancer 
predispostition syndromes  

 Board-certified physician with experience in cancer genetics 
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Relevant portion of current non-prenatal Genetic Testing Guideline 
DIAGNOSTIC GUIDELINE D1, NON-PRENATAL GENETIC TESTING GUIDELINE 
A) Related to genetic testing for patients with breast/ovarian and colon/endometrial 

cancer suspected to be hereditary, or patients at increased risk to due to family 
history. 
1) Services are provided according to the Comprehensive Cancer Network 

Guidelines. 
a) Lynch syndrome (hereditary colorectal and endometrial cancer) services 

(CPT 81292-81300, 81317-81319) and familial adenomatous polyposis 
(FAP) services (CPT 81201-81203) should be provided as defined by the 
NCCN Clinical Practice Guidelines in Oncology. Colorectal Cancer 
Screening. V.1.2013 (5/13/13). www.nccn.org 

b) BRCA1/BRCA2 testing services (CPT 81211-81217) for women without a 
personal history of breast and/or ovarian cancer should be provided to 
high risk women as defined in Guideline Note 3 or as otherwise defined by 
the US Preventive Services Task Force. 

c) BRCA1/BRCA2 testing services (CPT 81211-81217) for women with a 
personal history of breast and/or ovarian cancer and for men with breast 
cancer should be provided according to the NCCN Clinical Practice 
Guidelines in Oncology. Genetic/Familial High-Risk Assessment: Breast 
and Ovarian. V.1.2011 (4/7/11). www.nccn.org 

d) PTEN (Cowden syndrome) services (CPT 81321-81323) should be 
provided as defined by the NCCN Clinical Practice Guidelines in 
Oncology. Colorectal Screening. V.1.2013 (5/13/13). www.nccn.org. 

2) Genetic counseling should precede genetic testing for hereditary cancer. Very 
rarely, it may be appropriate for a genetic test to be performed prior to genetic 
counseling for a patient with cancer. If this is done, genetic counseling should 
be provided as soon as practical. 
a) Pre and post-test genetic counseling by the following providers should be 

covered. 
i) Medical Geneticist (M.D.) - Board Certified or Active Candidate Status 

from the American Board of Medical Genetics 
ii) Clinical Geneticist (Ph.D.) - Board Certified or Active Candidate Status 

from the American Board of Medical Genetics. 
iii) Genetic Counselor - Board Certified or Active Candidate Status from 

the American Board of Genetic Counseling, or Board Certified by the 
American Board of Medical Genetics. 

iv) Advance Practice Nurse in Genetics - Credential from the Genetic 
Nursing Credentialing Commission. 

3) If the mutation in the family is known, only the test for that mutation is 
covered. For example, if a mutation for BRCA 1 has been identified in a 
family, a single site mutation analysis for that mutation is covered (CPT 
81215), while a full sequence BRCA 1 and 2 (CPT 81211) analyses is not. 
There is one exception, for individuals of Ashkenazi Jewish ancestry with a 
known mutation in the family, the panel for Ashkenazi Jewish BRCA 
mutations is covered (CPT 81212). 

http://www.nccn.org/
http://www.nccn.org/
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Expert Input 
From the Oregon Genetics Program: 
 
Recommend no change to current guidelines (See attached document for full details).  
Also made multiple suggestions for updating the current genetic testing guideline and 
the BRCA/high risk for breast cancer guideline. 
 
Executive Summary 
In response to the proposal to broaden the language regarding coverage for cancer 
genetic services, the Oregon Genetics Program (OGP) recommends that genetic 
counseling and testing services be covered when ordered by a genetics provider as per 
the current guidelines for these reasons: 
1) Cancer risk assessment and genetic counseling are rapidly becoming standards of 
care for patients with a personal history of cancer and/or a family history of cancer. 
2) In Oregon, non-genetics specialist providers are already ordering cancer genetic 
testing and Oregonians are not receiving recommended care according to guidelines.  
3) The right cancer genetic tests are not being ordered in the Oregon Medicaid 
population.  
4) The standard practice of genetic specialists allows all close blood relatives who 
choose to be tested to receive the much less expensive single site testing.  
5) Testing may be being ordered on the wrong individuals, such that the provider is not 
testing the right family member for informative results and/or is ordering the wrong test.  
6) Current Medicaid guidelines state that only single site testing is covered when a 
family BRCA mutation is known. This guideline is either not being followed or many 
providers who are doing genetic testing are not determining the mutation status in the 
family before proceeding with testing of their patients.  
7) Non-genetic specialist providers do not have the knowledge or confidence needed for 
accurate risk assessment. ( 
8) Aggressive marketing increases provider awareness of available genetic tests, but 
does not increase knowledge of heritable cancers.  
9) Access to cancer genetic services is improving in the state, with new clinics in 
eastern Oregon and new telemedicine services in southern Oregon and the Salem area. 
Expansion into other underserved areas is under discussion.  
 
 
From Cori Feist, genetic counselor at OHSU: 

Suitably trained means (as stated in section 2, part a):  
 2a)     Pre and post-test genetic counseling by the following providers should 

be covered. 
i)      Medical Geneticist (M.D.) - Board Certified or Active Candidate Status 

from the American Board of Medical Genetics 
ii)      Clinical Geneticist (Ph.D.) - Board Certified or Active Candidate Status 

from the American Board of Medical Genetics. 
iii)     Genetic Counselor - Board Certified or Active Candidate Status from 

the American Board of Genetic Counseling, or Board Certified by the 
American Board of Medical Genetics. 
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iv)    Advance Practice Nurse in Genetics - Credential from the Genetic 
Nursing Credentialing Commission. 

 
 
In other words, an OB/Gyn or Oncologist is not considered "suitably 

trained" to provide genetic counseling.  
 
Expertise and experience is implied when an individual has completed the 

necessary training and board examination to become on of the above 
(MD, PhD, CGC, APNG). You could say that successful completion of 
board certification or credentialing by an accredited program qualifies 
as "expertise/experience".  

 

 
HERC staff recommendations: 

1) Modify diagnostic guideline D1 as shown below  
a. Incorporates suggestions from the Oregon Genetics Program and from 

other genetics professional input as well as USPSTF and NCCN guideline 
language 

b. Alternate: keep section A2a unchanged 
2) Modify guideline note 3 as shown below 

a. Incorporates suggestions from the Oregon Genetics Program 
 
DIAGNOSTIC GUIDELINE D1, NON-PRENATAL GENETIC TESTING GUIDELINE 
Coverage of genetic testing in a non-prenatal setting shall be determined by the 
algorithm shown in Figure D1 unless otherwise specified below. 

A) Related to genetic testing for patients with breast/ovarian and colon/endometrial 
cancer or other related cancers suspected to be hereditary, or patients at 
increased risk to due to family history. 
1) Services are provided according to the Comprehensive Cancer Network 

Guidelines. 
a) Lynch syndrome (hereditary colorectal and endometrial cancer, and other 

cancers associated with Lynch syndrome) services (CPT 81292-81300, 
81317-81319) and familial adenomatous polyposis (FAP) services (CPT 
81201-81203) should be provided as defined by the NCCN Clinical 
Practice Guidelines in Oncology. Colorectal Cancer Screening. V.1.2013 
(5/13/13). www.nccn.org 

b) BRCA1/BRCA2 testing services (CPT 81211-81217) for women without a 
personal history of breast, and/or ovarian, and other associated cancers 
should be provided to high risk women as defined in Guideline Note 3 or 
as otherwise defined by the US Preventive Services Task Force. 

c) BRCA1/BRCA2 testing services (CPT 81211-81217) for women with a 
personal history of breast, and/or ovarian, and other associated cancers 
and for men with breast cancer should be provided according to the 
NCCN Clinical Practice Guidelines in Oncology. Genetic/Familial High-
Risk Assessment: Breast and Ovarian. V.1.2011 (4/7/11). www.nccn.org 

http://www.nccn.org/
http://www.nccn.org/


Genetic Testing for Hereditary Cancers 

6 
 

d) PTEN (Cowden syndrome) services (CPT 81321-81323) should be 
provided as defined by the NCCN Clinical Practice Guidelines in 
Oncology. Colorectal Screening. V.1.2013 (5/13/13). www.nccn.org. 

2) Genetic counseling should precede genetic testing for hereditary cancer 
whenever possible. Very rarely, it may be appropriate for a genetic test to be 
performed prior to genetic counseling for a patient with cancer. If this is done, 
genetic counseling should be provided as soon as practical. 
a) Pre and post-test genetic counseling by the following providers should be 

covered when provided by a suitably trained health professional with 
expertise and experience in cancer genetics  
i) “Suitably trained” is defined as board certified or active candidate 

status from the American Board of Medical Genetics, American Board 
of Genetic Counseling, or Genetic Nursing Credentialing Commission. 

ii) Medical Geneticist (M.D.) - Board Certified or Active Candidate Status 
from the American Board of Medical Genetics 

iii) Clinical Geneticist (Ph.D.) - Board Certified or Active Candidate Status 
from the American Board of Medical Genetics. 

iv) Genetic Counselor - Board Certified or Active Candidate Status from 
the American Board of Genetic Counseling, or Board Certified by the 
American Board of Medical Genetics. 

v) Advance Practice Nurse in Genetics - Credential from the Genetic 
Nursing Credentialing Commission. 

b) If timely pre-test genetic counseling is not possible, appropriate genetic 
testing accompanied by pre- and post- test informed consent and post-test 
disclosure performed by a board-certified physician with experience in 
cancer genetics should be covered. 
i) i) Post-test genetic counseling should be performed as soon as is 

practical. 
 
 
GUIDELINE NOTE 3, PROPHYLACTIC TREATMENT FOR PREVENTION OF 
BREAST CANCER IN HIGH RISK WOMEN 
Line 195 
Bilateral prophylactic breast removal is included on Line 195 for women without a 
personal history of invasive breast cancer who are at high risk for breast cancer. Prior to 
surgery, women without a personal history of breast cancer must have a genetics 

consultation as defined in section A2 of the DIAGNOSTIC GUIDELINE D1, NON-

PRENATAL GENETIC TESTING GUIDELINE. High risk is defined as: 
A) Having a BRCA1/BRCA2 mutation; 
B) Having a strong family history of breast cancer, defined as one of the following:  

1) 2 first-degree or second degree relatives diagnosed with breast cancer at 
younger than an average age of 50 years (at least one must be a first-degree 
relative); 

2) 3 first-degree or second-degree relatives diagnosed with breast cancer at 
younger than an average age of 60 years (at least one must be a first-degree 
relative ); 

http://www.nccn.org/
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3) 4 relatives diagnosed with breast cancer at any age (at least one must be a 
first-degree relative); 

4) 1 relative with ovarian cancer at any age and, on the same side of the family, 
either 1 first-degree relative (including the relative with ovarian cancer) or 
second-degree relative diagnosed with breast cancer at younger than age 50 
years, or 2 first-degree or second-degree relatives diagnosed with breast 
cancer at younger than an average age of 60 years, or another ovarian 
cancer at any age; 

5) 1 first-degree relative with cancer diagnosed in both breasts at younger than 
an average age of 50 years; 

6) 1 first-degree or second-degree relative diagnosed with bilateral breast 
cancer and one first-degree or second-degree relative diagnosed with breast 
cancer at younger than an average age of 60 years; or, 

7) a male relative with breast cancer at any age and on the same side of the 
family at least 1 first-degree or second-degree relative diagnosed with breast 
cancer at younger than age 50 years, or 2 first-degree or second-degree 
relatives diagnosed with breast cancer at younger than an average age of 60 
years. 

C) A history of LCIS with a family history of breast cancer; or, 
D) A history of treatment with thoracic radiation between ages 10 and 30. 

 
Contralateral prophylactic mastectomy is included on Line 195 for women with a 
personal history of breast cancer and any of the high risk categories listed above. In 
addition, contralateral prophylactic mastectomy of the unaffected breast is indicated for 
women with invasive lobular carcinoma. 
 
Prophylactic oophorectomy is included on Line 195 for women who have the 
BRCA1/BRCA2 mutation 



Risk Assessment, Genetic Counseling, and Genetic Testing for
BRCA-Related Cancer in Women: A Systematic Review to Update the
U.S. Preventive Services Task Force Recommendation
Heidi D. Nelson, MD, MPH; Miranda Pappas, MA; Bernadette Zakher, MBBS; Jennifer Priest Mitchell, BA; Leila Okinaka-Hu, MD;
and Rongwei Fu, PhD

Background: Mutations in breast cancer susceptibility genes
(BRCA1 and BRCA2) are associated with increased risks for breast,
ovarian, and other types of cancer.

Purpose: To review new evidence on the benefits and harms of risk
assessment, genetic counseling, and genetic testing for BRCA-
related cancer in women.

Data Sources: MEDLINE and PsycINFO between 2004 and 30 July
2013, the Cochrane Central Register of Controlled Trials and
Cochrane Database of Systematic Reviews from 2004 through the
second quarter of 2013, Health Technology Assessment during the
fourth quarter of 2012, Scopus, and reference lists.

Study Selection: English-language studies about accuracy of risk
assessment and benefits and harms of genetic counseling, genetic
testing, and interventions to reduce cancer incidence and mortality.

Data Extraction: Individual investigators extracted data on partici-
pants, study design, analysis, follow-up, and results, and a second
investigator confirmed key data. Investigators independently dual-
rated study quality and applicability by using established criteria.

Data Synthesis: Five referral models accurately estimate individual
risk for BRCA mutations. Genetic counseling increases the accuracy
of risk perception and decreases the intention for genetic testing

among unlikely carriers and cancer-related worry, anxiety, and de-
pression. No trials evaluated the effectiveness of intensive screening
or risk-reducing medications in mutation carriers, although false-
positive rates, unneeded imaging, and unneeded surgeries were
higher with screening. Among high-risk women and mutation car-
riers, risk-reducing mastectomy decreased breast cancer by 85% to
100% and breast cancer mortality by 81% to 100% compared
with women without surgery; risk-reducing salpingo-oophorectomy
decreased breast cancer incidence by 37% to 100%, ovarian can-
cer by 69% to 100%, and all-cause mortality by 55% to 100%.

Limitation: The analysis included only English-language articles;
efficacy trials in mutation carriers were lacking.

Conclusion: Studies of risk assessment, genetic counseling, genetic
testing, and interventions to reduce cancer and mortality indicate
potential benefits and harms that vary according to risk.

Primary Funding Source: Agency for Healthcare Research and
Quality.
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The U.S. Preventive Services Task Force (USPSTF) rec-
ommended in 2005 that women whose family histories

are associated with increased risks for clinically significant,
or deleterious, mutations in the BRCA1 or BRCA2 gene be
referred for genetic counseling and evaluation for mutation
testing (1). This recommendation was intended for pri-
mary prevention of cancer and applies to women without
previous diagnoses of breast or ovarian cancer.

Deleterious mutations in the BRCA1 and BRCA2
genes are associated with increased risks for breast, ovarian,
fallopian tube, and peritoneal cancer in women and breast
cancer in men (2). They are also, to a lesser degree, asso-
ciated with pancreatic and early-onset prostate cancer, and
BRCA2 mutations are associated with melanoma. Muta-
tions in BRCA genes cluster in families exhibiting an au-
tosomal dominant pattern of transmission and account for
5% to 10% of cases of breast cancer overall (3, 4).

Specific BRCA mutations, known as founder muta-
tions, occur among certain ethnic groups, including Ash-
kenazi Jewish (5–7), black (8), and Hispanic persons (9,
10), and in identified families (11–15). Other genes are
associated with hereditary susceptibility to breast and ovar-
ian cancer but are not commonly tested, such as PTEN

(the Cowden syndrome) and TP53 (the Li–Fraumeni syn-
drome) (2, 16).

Genetic risk assessment and testing involve determin-
ing individual risk for BRCA mutations, followed by selec-
tive testing of high-risk persons. Characteristics associated
with an increased likelihood of BRCA mutations (17–20)
include breast and ovarian cancer in relatives and a young
age of onset. These and other individual and family char-
acteristics can be used to assess personal mutation risk and
the need for referral for additional evaluation. Genetic
counseling is the process of identifying and counseling per-
sons at risk for familial or inherited cancer and is recom-
mended before testing (21, 22).

Guidelines recommend testing for mutations only
when an individual has a personal or family history of
cancer suggestive of inherited cancer susceptibility and the

See also:
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results can be adequately interpreted and will aid in man-
agement (23). The type of mutation analysis that is re-
quired depends on family history. Persons without links to
families or groups with known mutations (5–10, 12–14)
generally have direct DNA sequencing. For appropriate
candidates, interventions to reduce cancer risk include ear-
lier, more frequent, or intensive cancer screening; risk-
reducing medications; and risk-reducing surgery, including
bilateral mastectomy and salpingo-oophorectomy.

This systematic review is an update of a prior review
(1, 24, 25) for the USPSTF on the effectiveness and ad-
verse effects of risk assessment, genetic counseling, and ge-
netic testing for BRCA-related cancer in women. Its pur-
pose is to evaluate and summarize research addressing
specific key questions important to the USPSTF as it con-
siders new recommendations for primary care practice.

METHODS

This research is part of a comprehensive systematic
review that includes an additional analysis of studies of the
prevalence and penetrance of BRCA mutations that is not
included in this manuscript (26). We followed a standard
protocol consistent with the Agency for Healthcare Re-
search and Quality (AHRQ) methods for systematic re-
views (27). On the basis of evidence gaps identified from a
prior review (24, 25), the USPSTF and AHRQ determined
the key questions for this update by using the methods of
the USPSTF (28). Investigators created an analytic frame-
work incorporating the key questions and outlining the
patient populations, interventions, outcomes, and potential
adverse effects (Appendix Figure 1, available at www
.annals.org). A work plan was externally reviewed and
modified.

The target population includes women without cancer
or known BRCA mutations who are seen in clinical set-
tings applicable to U.S. primary care practice, although the
ideal candidate for mutation testing could be a male or
female relative with cancer. The conditions of interest are
mutation carrier status and BRCA-related cancer (predom-
inantly breast, ovarian, fallopian tube, and peritoneal). Al-
though other types of cancer are also considered during
familial risk assessment, studies with these cancer outcomes
are outside the scope of this review.

Data Sources
We searched MEDLINE from 2004 to 30 July 2013,

the Cochrane Central Register of Controlled Trials and
Cochrane Database of Systematic Reviews from 2004
through the second quarter of 2013, and Health Technol-
ogy Assessment during the fourth quarter of 2012 for rel-
evant English-language studies, systematic reviews, and
meta-analyses. We manually reviewed reference lists of ar-
ticles and reviewed citations of key studies by using Scopus.

Study Selection
Research published in 2004 or later and done in the

United States or in populations that receive services and
interventions applicable to medical practice in the United
States was reviewed. Randomized, controlled trials (RCTs);
systematic reviews; prospective and retrospective cohort
studies; case–control studies; and diagnostic accuracy eval-
uations were included if they addressed the accuracy of risk
assessment methods, outcomes of genetic counseling and
testing, and the effectiveness of interventions to reduce
BRCA-related cancer and mortality among mutation
carriers.

Risk assessment methods were included if they were
designed to guide referrals to genetic counselors or other
genetic specialists and were usable by nonspecialists in ge-
netics in clinical settings (that is, methods that were brief
and nontechnical and did not require special training to
administer or interpret). Evaluation of comprehensive
models used in the practice of genetic counseling was out-
side the scope of this review, which focuses on primary care
practice. Interventions included intensive screening, risk-
reducing medications, and risk-reducing surgery. Only
risk-reducing medications approved by the U.S. Food and
Drug Administration (that is, tamoxifen and raloxifene)
were considered, consistent with the scope of the USPSTF.

Studies of any design were included if they described
potential adverse effects, including inaccurate risk assess-
ment; inappropriate testing; false-positive and false-
negative results; false reassurance; incomplete testing; mis-
interpretation of results; anxiety; cancer-related worry;
immediate and long-term harms associated with interven-
tions; and ethical, legal, and social implications. For ad-
verse effects of interventions, studies were included that
enrolled women at high risk for BRCA-related cancer re-
gardless of their mutation status.

After an initial review of abstracts, we reviewed full-
text articles by using additional inclusion criteria. Studies
from the prior review that met inclusion criteria for the
update were included to build on previous relevant re-
search. Appendix Figure 2 (available at www.annals.org)
shows the results of the search and selection process.

Data Abstraction and Quality Assessment
An investigator abstracted data about the study design

and setting; participant characteristics; procedures for data
collection; number of participants enrolled and lost to fol-
low-up; methods of exposure and outcome ascertainment;
analytic methods, including adjustment for confounders;
and outcomes. A second investigator confirmed the accu-
racy of key data. Two investigators used predefined criteria
for RCTs; systematic reviews; and cohort, case–control,
and diagnostic accuracy studies developed by the USPSTF
(28, 29) to rate the quality of studies (good, fair, or poor)
and resolved discrepancies by consensus.

Quality could not be assessed for many studies with
designs that did not have predefined criteria, such as de-
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scriptive, cross-sectional, and pre–post studies, and case se-
ries. The applicability of studies was determined using the
population, intervention, comparator, outcomes, timing of
outcomes measurement, and setting format adapted to this
topic (30).

Data Synthesis and Analysis
Because of heterogeneity across studies, results were

not combined in a quantitative meta-analysis. We assessed
the aggregate quality of the body of evidence (good, fair, or
poor) by using methods that the USPSTF developed on
the basis of the number, quality, and size of studies and
consistency of results between studies (28). Studies were
considered consistent if outcomes were generally in the
same direction of effect and ranges of effect sizes were
narrow.

Role of the Funding Source
This research was funded by the AHRQ. Investigators

worked with AHRQ staff and USPSTF members to define
the scope, analytic framework, and key questions; resolve
issues arising during the project; and review the final report
to ensure that it met basic methodological standards for
systematic reviews. The draft report was reviewed by con-
tent experts, USPSTF members, AHRQ program officers,
and collaborative partners and was posted for public com-
ment for 4 weeks during April 2013. The funding source
had no role in the selection, critical appraisal, or synthesis
of evidence. The investigators were solely responsible for
the content and the decision to submit the manuscript for
publication.

RESULTS

Accuracy and Adverse Effects of Referral Models to
Estimate Individual Risk for BRCA Mutations

Risk models estimate the likelihood of BRCA muta-
tions in individual persons, and some were developed to
guide patient referrals to genetic counselors or other ge-
netic specialists for more comprehensive evaluations. Ten
studies describing performance characteristics of the On-
tario Family History Assessment Tool (FHAT) (31–33),
Manchester scoring system (33–36), Referral Screening
Tool (RST) (37, 38), Pedigree Assessment Tool (PAT)
(39), and Family History Screen-7 (FHS-7) (40) met in-
clusion criteria for this review (Appendix Table 1, available
at www.annals.org). Included studies met criteria for fair or
good quality and determined the sensitivity and specificity
of models by comparing results of mutation carriers versus
noncarriers or referral models versus more complex models,
such as the Breast and Ovarian Analysis of Disease Inci-
dence and Carrier Estimation Algorithm (41, 42),
BRCAPRO (43–45), and Myriad II (18) (Appendix Table
2, available at www.annals.org). No studies described ad-
verse effects of the risk models. Studies of the RST, PAT,
and FHS-7 were published after the prior USPSTF system-
atic review.

Models were evaluated in patient populations in the
United States (RST and PAT), Canada (FHAT), the
United Kingdom (Manchester scoring system), and Brazil
(FHS-7). Most studies defined the referral threshold as
10% estimated probability of a BRCA mutation. The
FHAT and Manchester scoring system were evaluated in
selected populations of known mutation carriers and non-
carriers. Sensitivity was high for both models in most stud-
ies (94% for the FHAT [31, 32] and 87% to 93% for the
Manchester scoring system [34–36]). Lower sensitivity es-
timates (70% for the FHAT and 58% for the Manchester
scoring system) came from a study of both models that
included 200 mutation carriers and 100 noncarriers (33),
which represented a patient spectrum different from that of
the other studies.

The RST, PAT, and FHS-7 were evaluated in large
samples of women having screening mammography or vis-
iting primary care clinics. The sensitivity of the RST was
high compared with that of the Breast and Ovarian Anal-
ysis of Disease Incidence and Carrier Estimation Algorithm
(89%), BRCAPRO (91%), and Myriad II (91%) (37). A
revised Web-based version that includes more information
on family history reported slightly higher sensitivity values
(38). The PAT had 100% sensitivity compared with Myr-
iad II (39), and the FHS-7 had 88% sensitivity compared
with a genetic evaluation that included kindred analysis,
risk estimates using multiple models, and clinical criteria
(40).

Benefits and Adverse Effects of Genetic Counseling to
Determine Eligibility for Genetic Testing

Twenty-seven studies met inclusion criteria, including
16 published since the prior review (46–63) and 11 in-
cluded previously (64–74) (Appendix Table 3, available at
www.annals.org). Studies provided data about accuracy of
risk perception; intention for genetic testing; and dis-
tress, measured as breast cancer–related worry, anxiety, or
depression.

Risk Perception

Although studies included in the prior USPSTF re-
view were inconclusive (64, 66–69, 71–74), 8 new studies
consistently reported improved accuracy of the perception
of risk for breast cancer after genetic counseling (50, 54–
56, 58, 59, 61, 72). A single study reported decreased ac-
curacy (51). Only 1 study evaluated perception of risk for
ovarian cancer and reported decreased accuracy after coun-
seling (57). A fair-quality systematic review of 19 studies
published before February 2007 indicated that risk percep-
tion was accurate for 42% of women before counseling and
for 58% after (63). Accuracy improved when counseling
provided information about family history, heredity, and
personal risk estimates and facilitated informed decision
making and adaptation to personal risk.
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Intention to Participate in Genetic Testing

Two new studies reported decreased intention to have
genetic testing after genetic counseling among women un-
likely to be carriers (50, 55), which is consistent with prior
studies (64, 67, 70). These include a study comparing tele-
phone counseling, in-person counseling, and no counseling
that indicated that women in the 2 counseling groups were
less likely to pursue genetic testing than those in the non-
counseling group (55). A fair-quality RCT reported de-
creased interest in genetic testing 6 months after group and
individual counseling compared with no counseling (50).

Cancer-Related Worry, Anxiety, and Depression

No new studies reported increased breast cancer–
related worry among women who received genetic counsel-
ing, and 8 studies reported decreases (48, 50–53, 55, 56,
60); 1 poor-quality RCT reported no changes (49). These
results are consistent with prior studies indicating that
breast cancer–related worry usually decreases after genetic
counseling (65–67, 69–71, 73, 74). No studies reported
statistically significant increases in anxiety and depression
after genetic counseling; 3 reported statistically significant
decreases (52, 61, 62), and 3 reported no changes (48, 56,
60). Studies in the prior review also indicated that mea-
sures of anxiety and depression generally decreased or did
not differ with counseling (65, 66, 68, 69, 72–74).

Adverse Effects of Genetic Testing
Thirteen new observational studies (75–89) and 1 in-

cluded previously (90) (Appendix Table 4, available at
www.annals.org) provided data about distress due to
BRCA testing, measured as breast cancer–related worry,
anxiety, or depression or other psychosocial outcomes. No
studies described other adverse effects of testing, such as
false-positive or false-negative results or unneeded risk-
reducing interventions.

Five studies reported statistically significant increases
in breast cancer–related worry after receipt of BRCA test
results (76, 87–90). These results were confined to muta-
tion carriers before versus after testing (88), mutation car-
riers compared with noncarriers (87, 89) or compared with
women who were not tested (90), and women with a fam-
ily history that indicates high risk for breast cancer com-
pared with untested low-risk women (76). One study re-
ported a decrease in breast cancer–related worry for both
carriers and noncarriers (78).

Studies reported decreased anxiety scores after testing
regardless of mutation status (75) and among noncarriers
only (82). Prospective cohort studies found statistically sig-
nificantly higher anxiety scores for mutation carriers versus
noncarriers (83, 87), women with family histories of breast
cancer who were not tested versus mutation carriers (79,
80), and mutation carriers and noncarriers (78). Although
all women in 1 study had high anxiety scores, noncarriers
had lower anxiety scores at 1-week follow-up than carriers
and women who were not tested (90). Four studies re-

ported no differences in anxiety over 1 year (77, 85) or
among carriers, noncarriers, and age-matched control par-
ticipants (76, 84).

Women with family histories of breast cancer who did
not have genetic testing had higher depression scores than
mutation carriers in 1 study, although scores did not reach
the threshold for clinical depression (80). Noncarriers had
lower depression scores at 4-month follow-up than carriers
and women who were not tested in another study (90).
Four studies reported no differences in depression over
time (75, 85) or among carriers, noncarriers, and age-
matched control participants (76, 84), with all scores be-
low the case threshold.

Mutation carriers had more subjective sleep problems
than noncarriers and age-matched control participants, al-
though actual sleep duration, latency, and wakefulness, as
measured by a wrist monitor, showed no differences
among groups (86).

Effectiveness and Adverse Effects of Risk-Reducing
Interventions in BRCA Mutation Carriers
Intensive Screening

Breast Cancer. No studies of the effectiveness of in-
tensive screening met inclusion criteria. Five studies that
enrolled mutation carriers and other high-risk women de-
scribed adverse effects (91–95). The Dutch MRISC (Mag-
netic Resonance Imaging [MRI] Screening) study reported
statistically significantly higher false-positive rates with
MRI than with mammography on the first and subsequent
screening rounds (first, 14.0% vs. 5.5%; subsequent, 8.2%
vs. 4.6%; P � 0.001 for both comparisons) (91). False-
negative rates for MRI were lower than those for mam-
mography, although numbers were small (91). A study of
every-6-month screening found similar false-positive rates
for MRI (11%) and mammography (15%) (92). Recall
rates for annual MRI were higher than those for annual
mammography in a descriptive study conducted in the
United Kingdom (MRI, 11.0% per woman-year; mam-
mography, 3.9%; combined, 13.0%) (93). In that study,
245 of 279 total recalls were for benign findings, amount-
ing to 8.5 recalls per cancer case detected.

These studies also reported additional imaging proce-
dures or biopsies that may have been unnecessary because
final results were benign and women may never have had
these procedures if the original screening test had not been
done (92, 96). In the Dutch MRISC study, 43% of
women with unneeded biopsies had preceding screening
MRIs and 28% had mammography (96). Alternating MRI
with mammography screening every 6 months yielded a
greater proportion of unneeded imaging (targeted ultra-
sonography) in women screened with mammography than
with MRI (mammography, 8 of 11; MRI, 4 of 8), al-
though rates of unneeded biopsies were similar (mammog-
raphy, 3 of 11; MRI, 2 of 8) (92).

Discomfort, pain, and anxiety of women having inten-
sive screening with annual mammography, MRI, and bi-
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annual clinical breast examination were similar to those of
women having only biannual clinical breast examination in
a fair-quality prospective cohort study (94). Most women
had no anxiety after each type of screening. In a pre–post
study of screening with MRI, mammography, ultrasonog-
raphy, and clinical breast examination, women who were
recalled reported higher anxiety scores approximately 1
month after screening than those who were not recalled
(8.8 vs. 5.9; P � 0.03) (95). Among-group differences
were not statistically significant after 6 months.

Ovarian Cancer. No studies of the effectiveness of
intensive screening met inclusion criteria. Adverse effects
were described in a study of annual measurements of serum
cancer antigen-125 (CA-125) and transvaginal ultrasonog-
raphy in 459 BRCA mutation carriers (mean, 2.4 screening
visits [1.6 per year]) (97). Abnormalities were detected in
3% (38 of 1116) of screening visits. Of 26 diagnostic pro-
cedures, cancer was not detected in 67% (4 of 6) after
abnormal serum CA-125 measurement compared with
100% (9 of 9) after abnormal transvaginal ultrasound.
Combined methods resulted in an unneeded rate of diag-
nostic surgery of 55% (6 of 11) (97). In a study of screen-
ing with annual serum CA-125 measurements and trans-
vaginal ultrasonography, women with abnormal results had
statistically significantly higher cancer-related distress 1
week after receiving results than those with normal results,
although long-term distress, anxiety, and depression scores
were not higher (98).

Risk-Reducing Medications

Breast Cancer. No trials evaluated the efficacy of risk-
reducing medications in BRCA mutation carriers, although
placebo-controlled trials of tamoxifen and raloxifene indi-
cated reduced risk for estrogen receptor–positive breast
cancer for women at various risk levels (26, 99, 100).

Adverse effects for trial participants are relevant to mu-
tation carriers. Women using tamoxifen and raloxifene had
more thromboembolic events than women using placebo
(tamoxifen risk ratio [RR], 1.93 [95% CI, 1.41 to 2.64]; 4
trials and raloxifene RR, 1.60 [CI, 1.15 to 2.23]; 2 trials)
(99, 100). Coronary heart disease events and stroke were
not increased in placebo-controlled trials, although women
randomly assigned to raloxifene had higher stroke mortal-
ity than placebo recipients in the RUTH (Raloxifene Use
for the Heart) trial (RR, 1.49 [CI, 1.00 to 2.24]) (101).
Tamoxifen caused more cases of endometrial cancer (RR,
2.13 [CI, 1.36 to 3.32]; 3 trials) and was related to more
benign gynecologic conditions; surgical procedures, includ-
ing hysterectomy; and uterine bleeding than placebo (99,
100). Women receiving tamoxifen had more cataract sur-
geries than those receiving placebo in the NSABP (Na-
tional Surgical Adjuvant Breast and Bowel Project) P-1
trial (102). The most common adverse effects were vaso-
motor symptoms and vaginal discharge, itching, or dryness

for tamoxifen and vasomotor symptoms and leg cramps for
raloxifene (99, 100).

Risk-Reducing Surgery

Bilateral Mastectomy. A prospective cohort study of
women with BRCA mutations indicated that none of 75
women with risk-reducing mastectomies was diagnosed
with breast cancer during follow-up compared with 34 of
585 (5.8%) without mastectomies (103). A cohort study of
mutation carriers in Denmark found that 3 of 96 women
who had mastectomies were diagnosed with breast cancer
versus 16 of 211 who did not (hazard ratio [HR], 0.39 [CI,
0.12 to 1.36]), although the study was inadequately pow-
ered for this outcome (104). A descriptive study found that
none of 307 women who had BRCA mutations or were
otherwise considered to be at high risk and had mastecto-
mies was diagnosed with breast cancer during follow-up,
whereas 21.3 were expected (105), consistent with results
of an earlier study of 18 mutation carriers (106, 107).

Adverse effects include surgical complications, long-
term physical effects, and distress. In a case series of 122
women who had risk-reducing mastectomy, 64.4% re-
ported postsurgical numbness, pain, tingling, infection,
swelling, breast hardness, bleeding, organizing hematoma,
failed reconstruction, breathing problems, thrombosis, and
pulmonary embolism (108). Most women (87.3%) re-
ported postmastectomy pain and discomfort, and 21.8%
reported that pain affected their daily lives in a follow-up
study of 59 high-risk women (109). Women’s pain scores
did not statistically significantly differ before mastectomy,
6 months after mastectomy, and 1 year after mastectomy
in another study (110).

In a study of 90 high-risk women with risk-reducing
bilateral mastectomies, including 50 mutation carriers,
anxiety scores statistically significantly decreased after sur-
gery (mean Hospital Anxiety and Depression Scale scores:
before surgery, 5.59; 6 months after surgery, 3.80; 1 year
after surgery, 3.83; P � 0.001) (110, 111). Women also
reported less pleasure in sexual activity 1 year after surgery
than 6 months after surgery and before surgery (mean Sex-
ual Activity Questionnaire scores: before surgery, 12.28; 6
months after surgery, 12.21; 1 year after surgery, 11.18;
P � 0.005). Depression scores, body image, and other
concerns did not change. Other studies indicated no sta-
tistically significant changes in psychological or sexual ac-
tivity measures after mastectomy (108, 109, 112).

Salpingo-Oophorectomy and Oophorectomy. In a pro-
spective study of 1557 BRCA mutation carriers, salpingo-
oophorectomy was statistically significantly associated with
reduced incidence of ovarian or primary peritoneal cancer
(1.3% vs. 5.8%; HR, 0.28 [CI, 0.12 to 0.69]), breast can-
cer (11.6% vs. 21.6%; HR, 0.54 [CI, 0.37 to 0.79]), and
all-cause mortality (1.8% vs. 5.9%; HR, 0.45 [CI, 0.21 to
0.95]) (103). In this study, salpingo-oophorectomy did not
reduce breast cancer– and ovarian cancer–specific mortal-
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ity, although the study may have been underpowered for
these outcomes. Oophorectomy was also associated with
reduced breast cancer incidence in a prospective study of
women from families with known BRCA1 mutation carri-
ers (18% vs. 42%; HR, 0.38 [CI, 0.15 to 0.97]) (113).
Risk reduction was most pronounced for women who had
the procedure at younger ages in this study, as well as in a
retrospective study of risk-reducing oophorectomy (114).

Few studies described adverse effects. Most women re-
ported worse vasomotor symptoms and sexual function af-
ter risk-reducing salpingo-oophorectomy in a small pre–
post study of mutation carriers (115). In another small
pre–post study, mutation carriers reported an increase in
somatization; a decrease in cancer-related distress; and no
change in health-related quality of life, anxiety, or depres-
sion after salpingo-oophorectomy (116).

DISCUSSION

No studies directly addressed the effectiveness of risk
assessment, genetic counseling, and genetic testing in re-
ducing cancer incidence and mortality (Table). Five refer-
ral models accurately estimated individual risk for BRCA
mutations, with most sensitivity measures greater than
85%. However, reference standards and study designs var-
ied, and some models have been evaluated only in single
studies. Risk was based on self-reported information,
which potentially compromises model accuracy. The sen-
sitivity and specificity of self-reported history of cancer in
first-degree relatives have been estimated as 65% and 99%
for breast cancer (117) and 50% and 99% for ovarian
cancer, respectively (118).

Genetic counseling increases the accuracy of risk per-
ception; decreases intention for mutation testing among
women who are unlikely carriers; and decreases cancer-
related worry, anxiety, and depression. Limitations of stud-
ies included differences in designs and measures, dissimilar
comparison groups, and small sizes. Risk perception im-
proved after receipt of test results, and breast cancer–
related worry and anxiety increased for women with posi-
tive results and decreased for others, although results were
inconsistent. Studies were limited by high loss to follow-up
and differences between comparison groups. Other rele-
vant adverse effects of genetic testing were not studied,
including false-positive or false-negative results, genetic dis-
crimination, and insurability.

No trials evaluated the effectiveness of intensive
screening in reducing the incidence of BRCA-related can-
cer and mortality. Higher rates of false-positive test results,
unneeded imaging, and unneeded surgeries with screening
were reported. No trials of risk-reducing medications pro-
vided results for BRCA mutation carriers, and whether ef-
ficacy in carriers differs from that in noncarriers is unclear.
In trials, tamoxifen and raloxifene increased thromboem-
bolic events and tamoxifen increased endometrial cancer

and cataracts. Both caused undesirable effects for some
women, such as vasomotor symptoms.

For high-risk women and mutation carriers, risk-
reducing bilateral mastectomy reduced breast cancer inci-
dence and mortality and oophorectomy or salpingo-
oophorectomy reduced breast and ovarian cancer incidence
and all-cause mortality. Comparison groups varied among
studies, although results were consistent. Some women had
physical complications of risk-reducing surgery, postsurgi-
cal symptoms, or changes in body image, whereas some
women had less anxiety. Studies were descriptive and
lacked important outcomes, and the few available studies
had small numbers of participants and no comparison
groups.

Limitations of this review include the use of only
English-language articles and studies applicable to the
United States, although these studies are most relevant to
the USPSTF. The review focused on 5 key questions that
restricted its scope, and men were not explicitly included
except as family members of the women under evaluation.
The number, quality, and applicability of included studies
varied widely. Data were not available to determine the
optimum age for testing and how the age at testing influ-
ences benefits and harms. Whether testing for BRCA mu-
tations reduces cause-specific or all-cause mortality and im-
proves quality of life is unknown. The harms associated
with receiving a false-negative result or a result indicating
mutations of unknown significance are unknown. Evi-
dence of harms often relied on small descriptive studies
with brief follow-up, and the long-term effect of risk as-
sessment, counseling, and testing is unknown.

Several factors not evaluated in studies influence treat-
ment effects. Effectiveness of salpingo-oophorectomy for
reducing breast cancer risk depends on the age at which the
procedure is done and decreases after menopause. How-
ever, how and when the benefit–harm ratio shifts for
women facing this decision is uncertain. Also, the type of
risk-reducing intervention that a mutation carrier selects
may depend on her specific mutation. For example,
women with BRCA1 mutations have higher risks for ovar-
ian cancer than those with BRCA2 mutations (119, 120)
and may consider their surgical options differently. Medi-
cations reduce risk for estrogen receptor–positive breast
cancer (100) and consequently may be a more favorable
choice for women with BRCA2 mutations, for whom 77%
of breast cancer cases are estrogen receptor–positive (121).
How these factors influence patient decision making and
eventual clinical outcomes is unknown.

To determine the appropriateness of risk assessment
and testing for BRCA mutations in primary care, research
on access to testing; effectiveness of screening approaches,
including risk stratification; use of system supports; and
patient acceptance and education is needed. Trials compar-
ing types of providers and protocols could address who
should perform these services, how they should be per-
formed , and what skills are required. The consequences of
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Table. Summary of Evidence

New Studies* Design Limitation Consistency Applicability Overall
Quality

Finding

Effectiveness of risk assessment,
genetic counseling, and
genetic testing to reduce
BRCA-related cancer and
mortality

None – – – – – –

Accuracy and adverse effects of
referral models to estimate
individual risk for BRCA
mutations

8 studies of 5 models; no
studies of adverse effects

Diagnostic
accuracy

Reference standards and study
designs varied; risk was
based on self-reported
information

Consistent High Good Risk models report sensitivity
estimates �85% for the
FHAT, Manchester scoring
system, RST, PAT, and FHS-7.

Benefits and adverse effects of
genetic counseling to
determine eligibility for
genetic testing

16 studies of the accuracy of
risk perception, intention for
genetic testing, and distress

RCT, cohort,
case–control,
pre–post

Noncomparable groups; small
size; outcome measures
varied

Consistent High Fair Counseling increased the
accuracy of risk perception
and decreased intention for
mutation testing among
unlikely carriers as well as
cancer-related worry, anxiety,
and depression.

Adverse effects of genetic
testing

13 studies of risk perception
and distress

Cohort,
case–control,
pre–post

No studies of other outcomes;
high loss to follow-up;
comparison groups and
measures varied

Mixed High Fair Breast cancer–related worry and
anxiety increased for women
with positive results and
decreased for others,
although results differed
across studies. Risk perception
improved after receipt of test
results.

Effectiveness of risk-reducing
interventions

No studies of intensive
screening or risk-reducing
medications among BRCA
mutation carriers

– – – – – –

Risk-reducing surgery: 3
studies of mastectomy and
3 of oophorectomy or
salpingo-oophorectomy

Cohort Comparison groups varied Consistent High Fair For high-risk women, including
mutation carriers, mastectomy
reduced breast cancer by
85% to 100% and breast
cancer mortality by 81% to
100%; salpingo-
oophorectomy reduced breast
cancer by 37% to 100%,
ovarian cancer by 69% to
100%, and all-cause mortality
by 55% to 100%.

Adverse effects of risk-reducing
interventions in BRCA
mutation carriers

Intensive screening: 3 studies
of physical harms of breast
cancer screening and 2 of
anxiety; 1 study of physical
harms of ovarian cancer
screening and 1 of
cancer-related distress

Cohort No RCTs; screening intervals
and false-positive
calculations varied among
studies; some studies lacked
within-cohort comparison
groups

Consistent High Poor False-positive rates, unnecessary
imaging, and unneeded
surgeries were higher with
screening. Some women had
transient cancer-related
distress or anxiety if screening
results were abnormal.

Continued on following page
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identifying women as high-risk, as well as genetic testing of
women and their relatives, require more study. Well-
designed investigations using standardized measures and
enrolling participants that reflect the general population,
including women from minority groups, are needed.

An expanded database or registry of patients receiving
genetic counseling and testing for BRCA mutations would
provide essential information about predictors of cancer,
response to interventions, and other modifying factors.
Traditionally, all patients clinically tested through direct
DNA sequencing in the United States used a single private
laboratory and patient data were inaccessible. Developing a
centralized accessible database with key variables to address
these issues as testing practices change in the wake of the
recent U.S. Supreme Court decision on DNA patents
(122) would be a major advance in this field.

Additional research on interventions is needed. Prac-
tice standards for screening have preceded supporting evi-
dence despite known harms of overscreening. For example,
although intensive screening with annual transvaginal ul-
trasonography and serum CA-125 measurement is recom-
mended for high-risk women (21), no efficacy trials are
available. The PLCO (Prostate, Lung, Colorectal, and
Ovarian) Cancer Screening Trial reported no mortality
benefit of screening average-risk women by using transvag-
inal ultrasonography and serum CA-125 measurement
compared with usual care after 12 years of follow-up (123)
and did not report outcomes for high-risk women, includ-
ing BRCA mutation carriers. Also, a study of 3532 Euro-
pean women who were at increased risk for ovarian cancer,
had unknown BRCA status, received transvaginal ultra-
sonography and CA-125 measurement, and were followed
for up to 16 years indicated no stage shifts in disease inci-
dence (124).

Trials of risk-reducing medications in mutation carri-
ers, including aromatase inhibitors, and measurement of

long-term outcomes are also needed. Comparisons of
salpingo-oophorectomy versus more limited surgeries, such
as salpingectomy alone, would inform current practice.
Studies of factors related to acceptance of risk-reducing
interventions based on genetic information would be use-
ful, such as determining whether cancer incidence in rela-
tives is reduced because they adopt risk-reducing interven-
tions. This information could improve patient decision
making and lead to better health outcomes.

The process of risk assessment and referral, evaluation
by genetic counselors, genetic testing, and use of intensive
screening and risk-reducing medications and surgeries is
complex. Each step requires careful interpretation of infor-
mation, consideration of risks, weighing of benefits and
harms, and shared decision making before moving to the
next step. Services must be well-integrated and highly per-
sonalized to optimize benefits and minimize harms for
women as well as their families. Additional studies are nec-
essary to better inform practice.

From Pacific Northwest Evidence-based Practice Center, Oregon Health
& Science University, and Providence Cancer Center, Portland, Oregon.

Disclaimer: The findings and conclusions in this review are those of the
authors, who are responsible for its content, and do not necessarily rep-
resent the views of the AHRQ. No statement in this review should be
construed as an official position of the AHRQ or of the U.S. Department
of Health and Human Services.
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Table—Continued

New Studies* Design Limitation Consistency Applicability Overall
Quality

Finding

Risk-reducing medications: 6
placebo-controlled trials (4
of tamoxifen and 2 of
raloxifene) and 1
head-to-head trial in a
systematic review

RCT No results for BRCA mutation
carriers; trials were
heterogeneous; data on
long-term effects were
incomplete

Consistent High Good Tamoxifen and raloxifene
increased thromboembolic
events compared with
placebo. Tamoxifen increased
endometrial cancer and
cataracts compared with
raloxifene. Both caused
adverse effects for some
women.

Risk-reducing surgery: 6
studies of complications,
physical effects, or distress

Case series,
pre–post

Lack of studies; small numbers
of participants; no
comparison groups

NA Low Poor Some women had physical
complications of surgery,
postsurgical symptoms,
changes in body image, and
less anxiety.

FHAT � Ontario Family History Assessment Tool; FHS-7 � Family History Screen-7; NA � not applicable; PAT � Pedigree Assessment Tool; RCT � randomized,
controlled trial; RST � Referral Screening Tool.
* Studies published in 2004 or later.
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Appendix Figure 1. Analytic framework and key questions.
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2b. What are the benefits of genetic counseling in determining eligibility for genetic testing for BRCA-related cancer? Potential benefits include improved 

accuracy of risk assessment and pretest probability for testing and improved patient knowledge, risk perception, satisfaction, and health and psychological 
outcomes.

2c. Among women with increased risk for BRCA-related cancer, what is the clinical validity of genetic testing for deleterious mutations?
3. What are the potential adverse effects of 3a) risk assessment, 3b) genetic counseling, and 3c) genetic testing? Adverse effects include, but may not be 

limited to, inaccurate risk assessment; inappropriate testing; false-positive and false-negative results; adverse effect on the patient’s relationships with 
family; false reassurance; incomplete testing; misinterpretation of the test result; anxiety; worry about cancer; and ethical, legal, and social implications.

4. Do interventions reduce the incidence of BRCA-related cancer and death for women with increased risk? Interventions include intensive screening (earlier 
and more frequent mammography and breast MRI), use of risk-reducing medications (tamoxifen and raloxifene), and risk-reducing surgery (mastectomy and 
salpingo-oophorectomy).

5. What are the potential adverse effects of interventions to reduce risk for BRCA-related cancer? Adverse effects include, but may not be limited to, immediate 
and long-term harms associated with breast imaging, risk-reducing medications, and risk-reducing surgery and ethical, legal, and social implications. 
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KQ � key question; MRI � magnetic resonance imaging.
* Clinically significant mutations of the BRCA1 or BRCA2 gene or related syndromes.
† Testing may be done on the unaffected woman, the relative with cancer, or the relative with the highest risk, as appropriate.
‡ No known mutation in relatives and none detected in the patient.
§ Known mutation in relatives but none detected in the patient.
|| Interventions include increased early detection through intensive screening (earlier and more frequent mammography and breast MRI), risk-reducing
medications (tamoxifen and raloxifene), and risk-reducing surgery (mastectomy and salpingo-oophorectomy).
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Appendix Figure 2. Summary of evidence search and selection.
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Appendix Table 1. Models Estimating Individual Risk for BRCA Mutations to Guide Referrals

Model Data Collection and
Calculation*

Relatives With
Breast or
Ovarian
Cancer

Additional Risk Factors
in Model

Accuracy Studies

Study, Year
(Reference)

Population Reference Standard Sensitivity, % Specificity, % PPV NPV

FHAT Clinical scoring tool; referral
threshold of 10 is
equivalent to a 2-fold
increase in risk for breast
or ovarian cancer.

First-, second-,
and
third-degree

Age at diagnosis, bilateral
breast cancer, breast
and ovarian cancer in
the same person,
breast cancer in men,
colon and prostate
cancer

Gilpin et al,
2000 (31)

35 carriers and 149
noncarriers

10% threshold 94 51 0.31 0.97

Parmigiani et al,
2007 (32)

33 carriers and 559
noncarriers

10% threshold 94 32 † ‡

Panchal et al,
2008 (33)

200 carriers and
100 noncarriers

10% threshold 70 63 – –

Manchester
scoring
system

Clinical scoring tool; referral
threshold of 10 for
BRCA1- or
BRCA2-specific scores or
15 combined. Not
intended for Ashkenazi
Jewish persons.

First-, second-,
and
third-degree

Type of cancer (breast,
ovarian, pancreatic, or
prostate), affected
family members, age at
diagnosis

Evans et al,
2004 (34)

23 carriers and 235
noncarriers

10% threshold 87 66 0.20 0.98

Barcenas et al,
2006 (35)

69 carriers and 306
noncarriers

10% threshold 93 41 0.28 0.96

Panchal et al,
2008 (33)

200 carriers and
100 noncarriers

15% threshold 58 71 – –

Antoniou et al,
2008 (36)

365 carriers and
1569 noncarriers

15% threshold 92 33 0.24 0.95

RST Clinical checklist of 13
items; referral threshold
of 2 positive responses.

First- and
second-
degree

Breast cancer in women
�50 y (self or
relatives), ovarian
cancer at any age (self
or relatives), �2 cases
of breast cancer in
women aged �50 y on
the same side of the
family; breast cancer in
men; Jewish ancestry

Bellcross et al,
2009 (37)

296 women
randomly
selected from
2462 tested
while having
screening
mammography

Correctly assigns to
high mutation
probability
compared with
BOADICEA,
BRCAPRO, and
Myriad II models
at 10%
thresholds

BOADICEA: 89 BOADICEA: 77 BOADICEA: 0.28 BOADICEA: 0.99
BRCAPRO: 91 BRCAPRO: 76 BRCAPRO: 0.24 BRCAPRO: 0.98
Myriad II: 91 Myriad II: 78 Myriad II: 0.34 Myriad II: 0.99
Overall: 81§ Overall: 92§ Overall: 0.80§� Overall: 0.92§¶

PAT Clinical scoring tool;
optimum referral
threshold of 8.

First-, second-,
and
third-degree

Breast cancer in women
aged �50 y or �50 y,
ovarian cancer at any
age, breast cancer in
men, Ashkenazi Jewish
ancestry

Hoskins et al,
2006 (39)

737 women
identified at
potentially
increased risk
from 3906
tested while
having screening
mammography**

Correctly assigns to
high mutation
probability
compared with
the Myriad II
model at the
10% threshold

100 93 0.63 1.00

FHS-7 Clinical checklist of 7 items;
referral threshold of 1
positive response.

First-degree Any relatives with breast
cancer at age �50 y,
bilateral breast cancer,
breast and ovarian
cancer in the same
person, breast cancer
in men, �2 relatives
with breast and/or
ovarian cancer, �2
relatives with breast
and/or colon cancer

Ashton-Prolla et
al, 2009 (40)

885 women with
�1 positive
response and
910 with no
positive
responses from
9218 women
tested in primary
care clinics

Correctly assigns to
high mutation
probability
compared with
genetic
evaluation††

88 56 0.63 1.00

BOADICEA � Breast and Ovarian Analysis of Disease Incidence and Carrier Estimation Algorithm; FHAT � Ontario Family History Assessment Tool; FHS-7 � Family History Screen-7; NPV � negative predictive value;
PAT � Pedigree Assessment Tool; PPV � positive predictive value; RST � Referral Screening Tool.
* Referral threshold indicates estimated probability to initiate a referral, most set at 10%.
† Positive likelihood ratio of 1.38.
‡ Negative likelihood ratio of 0.18.
§ Defined as high-risk by any of the models.
� Corrected for general populations: 0.39.
¶ Corrected for general populations: 0.78.
** Defined as potentially at increased risk by the Gail model for 5-y risk for breast cancer of 6.7%, lifetime risk of 15%, or �1 case of breast or ovarian cancer in any family member.
†† Evaluation included kindred analysis, breast cancer risk estimates, Penn II BRCA1 and BRCA2 Mutation Risk Evaluation Model mutation risk estimate, and American Society of Clinical Oncology criteria.
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Appendix Table 2. Models Used as Reference Standards to Estimate Individual Risks for BRCA Mutations

Model Administration Application Description

BOADICEA (42, 125) Web-based All persons Includes breast, ovarian, prostate, and pancreatic cancer. Family history data for first-, second-,
and third-degree relatives are entered for persons with and without cancer.

BRCAPRO (43–45) CaGene computer
program (126)

All persons Includes breast cancer in men and women and ovarian cancer. Bayesian model using first- and
second-degree family history includes age at diagnosis, ethnicity, and size of family to
estimate the age-specific probability of a BRCA mutation. Generates conditional or posterior
probabilities.

Myriad II (18) CaGene computer
program (126)
or tables

All persons Includes breast cancer in men and women and ovarian cancer. Logistic regression model
developed from data on women with early-onset breast cancer and/or ovarian cancer with
�2 first- or second-degree relatives with early breast or ovarian cancer.

Penn II (127) Web-based Families with
cases of
breast
cancer

Includes breast, ovarian, prostate, and pancreatic cancer. Uses a 1-page questionnaire to solicit
data for first-, second-, and third-degree relatives. Determines the probability of a BRCA
mutation in the person as well as family members with cancer.

BOADICEA � Breast and Ovarian Analysis of Disease Incidence and Carrier Estimation Algorithm; CaGene � Cancer Gene; Penn II � Penn II BRCA1 and BRCA2
Mutation Risk Evaluation Model.

This online-first version will be replaced with a final version when it is included in the issue. The final version may differ in small ways.

Annals of Internal Medicine www.annals.org



Appendix Table 3. Studies of Genetic Counseling

Study, Year (Reference) Participants,
n

Design Genetic Counseling
Provider

Setting Measure Outcome Quality
Rating

Accuracy
of Risk
Perception

Intention to
Participate
in Testing

Worry Anxiety Depression

Current report
Bennett et al, 2008 (48) 128 Pre–post Genetic counselor Cancer genetics service

center
DUKE-SSQ, HADS,

IES, MCMQ,
NSI

– – Decrease NS NS NA

Bennett et al, 2009 (47) 128 Pre–post Genetic counselor Cancer genetics service
center

DUKE-SSQ, IES,
MCMQ

– – NS – – NA

Bloom et al, 2006 (49) 163 RCT Counselor Telephone counseling NSI NS – NS – – Poor*†‡
Bowen et al, 2006 (50) 221 RCT Psychologist, genetic

counselor
University NSI, BSI Increase Decrease Decrease – – Fair*

Brain et al, 2011 (51) 263 Pre–post Clinician NR CWS-R – – Decrease – – NA
Braithwaite et al,

2005 (52)
72 RCT Clinical nurse

specialist
NR NSI, STAI, HADS Increase – Decrease Decrease – Fair*

Fry et al, 2003 (53) 263 RCT Genetic specialist,
breast surgeon

Familial breast cancer
clinic

CWS Increase – Decrease – – Fair§

Gurmankin et al,
2005 (54)

125 Pre–post Clinician University cancer risk
evaluation program

STAI, NSI Increase – – – – NA

Helmes et al, 2006 (55) 340 RCT Genetic counselor NR NSI Increase Decrease Decrease – – Fair*
Hopwood et al, 2004 (56) 256 Pre–post Genetic counselor Cancer genetic service

centers
NSI, GHQ, CWS NS – Decrease NS – NA

Kelly et al, 2008 (57) 78 Pre–post Genetic counselor NR NSI Decrease – – – – NA
Matloff et al, 2006 (58) 64 RCT Genetic counselor NR NSI Increase – – – – Fair*
Mikkelsen et al, 2007 (59) 1971 Prospective Physician Clinical department IES NS – – – – Fair†
Mikkelsen et al, 2009 (60) 1971 Prospective Physician Clinical department HADS – – Decrease NS NS Fair†
Pieterse et al, 2011 (61) 77 Pre–post Clinical geneticist,

genetic counselor
Department of medical

genetics
VAS, NSI, PPC,

STAI, IES
Increase – – Decrease – NA

Roshanai et al, 2009 (62) 163 RCT Specialist nurse Cancer genetic clinic SPIKES, HADS Increase – – Decrease Decrease Fair*

Prior report
Bowen et al, 2002 (64) 354 RCT Genetic or health

counselor
NR NSI – Decrease – – – Fair�¶

Bowen et al, 2004 (65) 354 RCT Genetic or health
counselor

NR NSI Increase – NS Decrease NS Fair§¶

Brain et al, 2002 (66) 740 RCT Clinical geneticist,
genetic nurse
specialist

NR STAI, NSI Increase – Mixed** Decrease – Good

Burke et al, 2000 (67) 356 RCT Genetic counselor Medical office NSI Increase Decrease NS – – Fair�¶
Cull et al, 1998 (68) 144 RCT Geneticist, breast

surgeon
Breast cancer family

clinic
NSI, STAI, GHQ Mixed§ – – NS NS Good

Hopwood et al, 1998 (69) 174 Prospective Clinician Family history clinics NSI, GHQ, PAS Increase – NS NS – Fair††
Lerman et al, 1996 (71) 227 RCT Genetic counselor Cancer centers IES Increase – NS – – Fair�¶
Lerman et al, 1999 (70) 364 RCT Oncology nurse,

genetic counselor
Hospital cancer center IES – Increase NS – – Fair§�¶

Lobb et al, 2004 (72) 193 Longitudinal Clinical geneticist,
oncologist,
genetic counselor

NR NSI, IES, HADS NS – – NS NS Good

Continued on following page
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Appendix Table 3—Continued

Study, Year (Reference) Participants,
n

Design Genetic Counseling
Provider

Setting Measure Outcome Quality
Rating

Accuracy
of Risk
Perception

Intention to
Participate
in Testing

Worry Anxiety Depression

Watson et al, 1998 (74) 115 RCT Clinical geneticist Hospitals GHQ-12, CWS,
VAS

Increase – NS NS NS Good

Watson et al, 1999 (73) 283 Prospective Clinical geneticist Genetic counseling
centers

NSI, GHQ, IES,
STAI

NS – NS NS – Good

BSI � Brief Symptom Inventory; CWS � Cancer Worry Scale; CWS-R � Cancer Worry Scale-Revised; Duke-UNC SSQ � Duke-University of North Carolina Functional Social Support Questionnaire; GHQ � General Health
Questionnaire; GHQ-12 � 12-item General Health Questionnaire; HADS � Hospital Anxiety and Depression Scale; IES � Impact of Events Scale; MCMQ � Medical Coping Modes Questionnaire; NA � not available; NR �
not reported; NS � not statistically significant; NSI � Non Standard Instrument; PAS � Psychiatric Assessment Schedule; PPC � Perceived Personal Control; RCT � randomized, controlled trial; SPIKES � Setting, Patient’s
Perception, Invitation, Knowledge, Exploring/Empathy, Strategy/Summary; STAI � State-Trait Anxiety Inventory; VAS � visual analog scale.
* Inadequate reporting of randomization technique (49, 50, 52, 55, 58, 62).
† Noncomparable groups at baseline (49, 59, 60).
‡ No specified eligibility criteria (49).
§ High attrition (53, 68) or attrition not reported (65).
� Allocation concealment not reported (64, 65, 70, 71).
¶ No intention-to-treat analysis (65, 67, 70, 71).
** Results varied by group.
†† Unclear whether participants were from random or consecutive groups (69).
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Appendix Table 4. Studies of Distress After Genetic Testing

Study, Year
(Reference)

Participants,
n

Design Mutation Status Genetic Counseling
Provider

Comparison Measure Outcome Quality
Rating

Worry Anxiety Depression

Current report
Arver et al,

2004 (75)
63 Pre–post Positive or negative Genetically trained

oncologist,
oncology nurse

A: Before test
B: 2 mo after test
C: 1 y after test

HADS, SF-36 – Decrease (B, C
vs. A)

NS NA

Dagan and
Shochat,
2009 (76)

73 Case–control Positive or negative NR A: Carriers
B: Noncarriers
C: Age-matched control

participants

HRQOL, CRW, BSI Increase (A, B
vs. C)

NS NS Fair*

Ertmanski et al,
2009 (77)

56 Pre–post Positive NR A: Before test
B: 1 mo after test
C: 1 y after test

STAI, IES – NS – NA

Foster et al,
2007 (78)

154 Prospective Positive or negative NR A: Carriers
B: Noncarriers

GHQ, CWS-R Decrease
(A, B)

Increase (A, B) – Fair*†

Geirdal et al,
2005 (80)

10 244 Prospective Positive or unknown NR A: Positive
B: Not tested but family

history
C: Not tested, 10 000

age-matched control
participants

HADS, GHQ, BHS,
IES

– Increase (B
vs. A)

Increase (B
vs. A)

Good

Geirdal and
Dahl,
2008 (79)

242 Prospective Positive or unknown NR A: Positive
B: Not tested but family

history

HADS, COPE – Increase (B
vs. A)

– Good

Kinney et al,
2005 (82)

52 Prospective Positive or negative Genetic professional A: Carriers
B: Noncarriers

STAI, IES, CES-D – Decrease (B) – Poor*†

Low et al,
2008 (83)

47 Prospective Positive or
negative/uncertain

Genetic counselor A: Positive
B: True-negative and

uncertain

IES-R, COPE, PTGI – Increase (A
vs. B)

– Fair*†‡

Metcalfe et al,
2012 (88)

17 Pre–post Positive NR A: Before test
B: 1 y after test
C: 2 y after test

IES Increase (B
vs. A, C)

– – NA

Reichelt et al,
2004 (84)

209 Prospective Positive, negative, or
unknown

Medical geneticist,
genetic counselor

A: Carriers
B: Noncarriers

HADS, GHQ, BHS,
IES

– NS NS Good

Reichelt et al,
2008 (85)

181 Pre–post Positive or
true-negative

Genetic counselor A: Before test
B: 6 wk after test
C: 18 mo after test

HADS, IES – NS NS NA

van Dijk et al,
2006 (87)

132 Prospective Positive,
true-negative, or
uncertain

NR A: Positive
B: True-negative
C: Uninformative

IES, NSI Increase (A
vs. B, C)

Increase (A vs.
B, C)

– Good

Prior report
Meiser et al,

2002 (90)
143 Prospective Positive or negative NR A: Carriers

B: Noncarriers
C: Not tested

BDI, IES, MBSS,
STAI, NSI

Increase (A
vs. C)

Decrease (B vs.
A, C)

Decrease (B vs.
A, C)

Good

BDI � Beck Depression Inventory; BHS � Beck Hopelessness Scale; BSI � Brief Symptom Inventory; CES-D � Center for Epidemiologic Studies-Depression Scale; COPE � Emotional Approach Coping Scale; CRW �
Cancer-Related Worry Scale; CWS-R � Cancer-Related Worry Scale-Revised; GHQ � General Health Questionnaire; HADS � Hospital Anxiety and Depression Scale; HRQOL � Health-Related Quality of Life; IES � Impact
of Events Scale; IES-R � Impact of Events Scale-Revised; MBSS � Miller Behavioral Style Scale; NA � not applicable; NR � not reported; NS � not statistically significant; NSI � Non Standard Instrument; PTGI �
Post-Traumatic Growth Inventory; SF-36 � Swedish 36-Item Short Form Health Survey; STAI � State-Trait Anxiety Inventory.
* Unclear enrollment (76, 78, 82, 83).
† Differences between groups at baseline or lack of reporting of baseline participant characteristics (78, 82, 83).
‡ High loss to follow-up (83).
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Risk Assessment, Genetic Counseling, and Genetic Testing for
BRCA-Related Cancer in Women: U.S. Preventive Services Task
Force Recommendation Statement
Virginia A. Moyer, MD, MPH, on behalf of the U.S. Preventive Services Task Force*

Description: Update of the 2005 U.S. Preventive Services Task
Force (USPSTF) recommendation on genetic risk assessment and
BRCA mutation testing for breast and ovarian cancer susceptibility.

Methods: The USPSTF reviewed the evidence on risk assessment,
genetic counseling, and genetic testing for potentially harmful
BRCA mutations in asymptomatic women with a family history of
breast or ovarian cancer but no personal history of cancer or known
potentially harmful BRCA mutations in their family. The USPSTF
also reviewed interventions aimed at reducing the risk for BRCA-
related cancer in women with potentially harmful BRCA mutations,
including intensive cancer screening, medications, and risk-reducing
surgery.

Population: This recommendation applies to asymptomatic women
who have not been diagnosed with BRCA-related cancer.

Recommendation: The USPSTF recommends that primary care
providers screen women who have family members with breast,

ovarian, tubal, or peritoneal cancer with 1 of several screening tools
designed to identify a family history that may be associated with an
increased risk for potentially harmful mutations in breast cancer
susceptibility genes (BRCA1 or BRCA2). Women with positive
screening results should receive genetic counseling and, if indicated
after counseling, BRCA testing. (B recommendation)

The USPSTF recommends against routine genetic counseling or
BRCA testing for women whose family history is not associated
with an increased risk for potentially harmful mutations in the
BRCA1 or BRCA2 genes. (D recommendation)

Ann Intern Med. www.annals.org
For author affiliation, see end of text.
* For a list of the members of the USPSTF, see the Appendix (available at
www.annals.org).
This article was published online first at www.annals.org on 24 December
2013.

The U.S. Preventive Services Task Force (USPSTF) makes
recommendations about the effectiveness of specific preventive
care services for patients without related signs or symptoms.

It bases its recommendations on the evidence of both the
benefits and harms of the service and an assessment of the
balance. The USPSTF does not consider the costs of providing
a service in this assessment.

The USPSTF recognizes that clinical decisions involve
more considerations than evidence alone. Clinicians should
understand the evidence but individualize decision making to
the specific patient or situation. Similarly, the USPSTF notes
that policy and coverage decisions involve considerations in
addition to the evidence of clinical benefits and harms.

SUMMARY OF RECOMMENDATIONS AND EVIDENCE

The USPSTF recommends that primary care providers
screen women who have family members with breast, ovar-
ian, tubal, or peritoneal cancer with 1 of several screening
tools designed to identify a family history that may be
associated with an increased risk for potentially harmful
mutations in breast cancer susceptibility genes (BRCA1 or

BRCA2). Women with positive screening results should
receive genetic counseling and, if indicated after counsel-
ing, BRCA testing. (B recommendation)

The USPSTF recommends against routine genetic
counseling or BRCA testing for women whose family his-
tory is not associated with an increased risk for potentially
harmful mutations in the BRCA1 or BRCA2 genes. (D
recommendation)

See the Clinical Considerations section for additional
information on screening tools.

See the Figure for a summary of the recommendation
and suggestions for clinical practice.

See also:
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Related article. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
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Appendix Table 1 describes the USPSTF grades, and
Appendix Table 2 describes the USPSTF classification of
levels of certainty about net benefit (both tables are avail-
able at www.annals.org).

RATIONALE

Importance
The cancer types related to potentially harmful muta-

tions of the BRCA genes are predominantly breast, ovar-
ian, and fallopian tube cancer, although other types are also
associated (1). In the general population, 12.3% of women

will develop breast cancer during their lifetime and 2.74%
will die of the disease, whereas 1.4% of women will de-
velop ovarian cancer and 1.0% will die of the disease (2). A
woman’s risk for breast cancer increases to 45% to 65% by
age 70 years if there are clinically significant mutations in
either BRCA gene (3, 4). Mutations in the BRCA1 gene
increase ovarian cancer risk to 39% by age 70 years, and
BRCA2 mutations increase ovarian cancer risk to 10% to
17% by age 70 years (3, 4). In the general population,
these mutations occur in an estimated 1 in 300 to 500
women (0.2% to 0.3%) (5–8). In a meta-analysis con-

Figure. Risk assessment, genetic counseling, and genetic testing for BRCA-related cancer in women: clincal summary of U.S.
Preventive Services Task Force recommendation.

RISK ASSESSMENT, GENETIC COUNSELING, AND GENETIC TESTING
FOR BRCA-RELATED CANCER IN WOMEN

CLINICAL SUMMARY OF U.S. PREVENTIVE SERVICES TASK FORCE RECOMMENDATION

Population

Recommendation

Risk Assessment

Other Relevant USPSTF
Recommendations

Screening Tests

Treatment

Balance of Benefits and 
Harms

Family history factors associated with increased likelihood of potentially harmful BRCA mutations include breast cancer 
diagnosis before age 50 years, bilateral breast cancer, family history of breast and ovarian cancer, presence of breast 

cancer in ≥1 male family member, multiple cases of breast cancer in the family, ≥1 family member with 2 primary 
types of BRCA-related cancer, and Ashkenazi Jewish ethnicity.

Several familial risk stratification tools are available to determine the need for in-depth genetic counseling, such as 
the Ontario Family History Assessment Tool, Manchester Scoring System, Referral Screening Tool, Pedigree 

Assessment Tool, and FHS-7.

Genetic risk assessment and BRCA mutation testing are generally multistep processes involving identification of women who 
may be at increased risk for potentially harmful mutations, followed by genetic counseling by suitably trained health care 

providers and genetic testing of selected high-risk women when indicated.

Tests for BRCA mutations are highly sensitive and specific for known mutations, but interpretation of results is complex 
and generally requires posttest counseling.

Interventions in women who are BRCA mutation carriers include earlier, more frequent, or intensive cancer screening; 
risk-reducing medications (e.g., tamoxifen or raloxifene); and risk-reducing surgery (e.g., mastectomy or 

salpingo-oophorectomy).

Women who have not been diagnosed with BRCA-related cancer and 
who have no signs or symptoms of the disease

Screen women whose family history may be associated with 
an increased risk for potentially harmful BRCA mutations. 

Women with positive screening results should 
receive genetic counseling and, if indicated after 

counseling, BRCA testing.

Grade: B

Do not routinely recommend genetic counseling or BRCA  
testing to women whose family history is not associated with  

an increased risk for potentially harmful BRCA mutations.

Grade: D

For a summary of the evidence systematically reviewed in making this recommendation, the full recommendation statement, and supporting documents, please 
go to www.uspreventiveservicestaskforce.org.

In women whose family history is associated with an 
increased risk for potentially harmful BRCA mutations, 

the net benefit of genetic testing and early 
intervention is moderate.

In women whose family history is not associated with an 
increased risk for potentially harmful BRCA mutations, the 
net benefit of genetic testing and early intervention ranges 

from small to moderate.

The USPSTF has made recommendations on medications for the reduction of breast cancer risk and screening for ovarian 
cancer. These recommendations are available at www.uspreventiveservicestaskforce.org.
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ducted for the USPSTF, the combined prevalence of
BRCA1 and BRCA2 mutations was 2.1% in a general pop-
ulation of Ashkenazi Jewish women (9).

Detection of Potentially Harmful BRCA Mutations
Genetic risk assessment and BRCA mutation testing

is generally a multistep process involving identification of
individuals who may be at increased risk for potentially
harmful mutations, followed by genetic counseling from
suitably trained health care providers and genetic testing of
selected high-risk individuals when indicated. Several fa-
milial risk stratification tools are clinically useful for select-
ing patients who should be offered genetic counseling to
further determine their candidacy for possible BRCA mu-
tation testing.

Benefits of Testing for Potentially Harmful
BRCA Mutations

For women whose family history is associated with an
increased risk for potentially harmful mutations in the
BRCA1 or BRCA2 genes, adequate evidence suggests that
the benefits of testing for potentially harmful BRCA mu-
tations are moderate.

For women whose family history is not associated with
an increased risk for potentially harmful mutations in the
BRCA1 or BRCA2 genes, there is adequate evidence that
the benefits of testing for potentially harmful BRCA mu-
tations are few to none.

Harms of Detection of Potentially Harmful BRCA
Mutations and Early Intervention and Treatment

Adequate evidence suggests that the overall harms of
detection of and early intervention for potentially harmful
BRCA mutations are small to moderate.

USPSTF Assessment
For women whose family history is associated with an

increased risk for potentially harmful mutations in the
BRCA1 or BRCA2 genes, there is moderate certainty that
the net benefit of testing for potentially harmful BRCA
mutations and early intervention is moderate.

For women whose family history is not associated with
an increased risk for potentially harmful mutations in the
BRCA1 or BRCA2 genes, there is moderate certainty that
the net benefit of testing for potentially harmful BRCA
mutations and early intervention ranges from minimal to
potentially harmful.

CLINICAL CONSIDERATIONS

Patient Population Under Consideration
This recommendation applies to asymptomatic women

who have not been diagnosed with BRCA-related cancer.
Women who have 1 or more family members with a

known potentially harmful mutation in the BRCA1 or
BRCA2 genes should be offered genetic counseling and
testing.

The USPSTF recognizes the potential importance of
further evaluating women who have a diagnosis of breast

or ovarian cancer. Some women receive genetic testing as
part of a cancer evaluation at the time of diagnosis of breast
cancer. The USPSTF did not review the appropriate use of
BRCA testing in the evaluation of women who are newly
diagnosed with breast cancer. That assessment is part of
disease management and is beyond the scope of this
recommendation. Women who have been diagnosed with
breast cancer in the past and who did not receive BRCA
testing as part of their cancer care but have a family history
of breast or ovarian cancer should be encouraged to discuss
further evaluation with their clinician.

These recommendations do not apply to men, al-
though male family members may be identified for testing
during evaluation.

Family History Screening and Risk Assessment
Mutations in the BRCA genes cluster in families, ex-

hibiting an autosomal dominant pattern of transmission in
maternal or paternal lineage. During standard elicitation of
family history information from patients, primary care pro-
viders should ask about specific types of cancer, primary
cancer sites, which family members were affected, relatives
with multiple types of primary cancer, and the age at di-
agnosis and sex of affected family members.

For women who have at least 1 family member with
breast, ovarian, or other types of BRCA-related cancer, pri-
mary care providers may use 1 of several brief familial risk
stratification tools to determine the need for in-depth ge-
netic counseling.

Although several risk tools are available, the tools eval-
uated by the USPSTF include the Ontario Family History
Assessment Tool (Table 1), Manchester Scoring System
(Table 2), Referral Screening Tool (Table 3), Pedigree As-
sessment Tool (Table 4), and FHS-7 (Table 5) (10–19).
The Referral Screening Tool (available at www.breastcan-
cergenescreen.org) and FHS-7 are the simplest and quick-
est to administer. All of these tools seem to be clinically
useful predictors of which women should be referred for
genetic counseling due to increased risk for potentially
harmful BRCA mutations (most sensitivity estimates were
�85%), although some models have been evaluated in
only 1 study (9, 20). To determine which patients would
benefit from BRCA risk assessment, primary care providers
should not use general breast cancer risk assessment models
(for example, the National Cancer Institute Breast Cancer
Risk Assessment Tool, which is based on the Gail model)
because they are not designed to determine which women
should receive genetic counseling or BRCA testing.

In general, these tools elicit information about factors
that are associated with increased likelihood of BRCA mu-
tations. Family history factors associated with increased
likelihood of potentially harmful BRCA mutations include
breast cancer diagnosis before age 50 years, bilateral breast
cancer, presence of breast and ovarian cancer, presence of
breast cancer in 1 or more male family members, multiple
cases of breast cancer in the family, 1 or more family mem-
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bers with 2 primary types of BRCA-related cancer, and
Ashkenazi Jewish ethnicity. The USPSTF recognizes that
each risk assessment tool has limitations and found insuf-
ficient comparative evidence to recommend one tool over
another. The USPSTF also found insufficient evidence to
support a specific risk threshold for referral for testing.

Genetic Counseling
Genetic counseling about BRCA mutation testing may

be done by trained health professionals, including trained
primary care providers. Several professional organizations
describe the skills and training necessary to provide com-
prehensive genetic counseling. The process of genetic
counseling includes detailed kindred analysis and risk as-
sessment for potentially harmful BRCA mutations; educa-
tion about the possible results of testing and their implica-
tions; identification of affected family members who may
be preferred candidates for testing; outlining options for
screening, risk-reducing medications, or surgery for eligible
patients; and follow-up counseling for interpretation of test
results.

BRCA Mutation Testing
Adequate evidence suggests that current genetic se-

quencing tests can accurately detect BRCA mutations.
Testing for BRCA mutations should be done only when an
individual has personal or family history that suggests an
inherited cancer susceptibility, when an individual has ac-
cess to a health professional who is trained to provide ge-
netic counseling and interpret test results, and when test
results will aid in decision making. Initial testing of a fam-
ily member who has breast or ovarian cancer is the pre-
ferred strategy in most cases, but it is reasonable to test if

Table 1. Ontario Family History Assessment Tool*

Risk Factor Points

Breast and ovarian cancer
Mother 10
Sibling 7
Second-/third-degree relative 5

Breast cancer relative
Parent 4
Sibling 3
Second-/third-degree relative 2
Male relative (add to above) 2

Breast cancer characteristics
Onset at age 20–29 y 6
Onset at age 30–39 y 4
Onset at age 40–49 y 2
Premenopausal/perimenopausal 2
Bilateral/multifocal 3

Ovarian cancer relative
Mother 7
Sibling 4
Second-/third-degree relative 3

Age at ovarian cancer onset
�40 y 6
40–60 y 4
�60 y 2

Age at prostate cancer onset
�50 y 1

Age at colon cancer onset
�50 y 1

Family total
Referral† �10

* From reference 19.
† Referral with a score of �10 corresponds to doubling of lifetime risk for breast
cancer (22%).

Table 2. Manchester Scoring System*

Risk Factor BRCA1 Score BRCA2 Score

Age at onset of female breast cancer†
�30 y 6 5
30–39 y 4 4
40–49 y 3 3
50–59 y 2 2
�60 y 1 1

Age at onset of male breast cancer†
�60 y 5‡ 8§
�60 y 5‡ 5§

Age at onset of ovarian cancer†
�60 y 8 5
�60 y 5 5

Pancreatic cancer 0 1

Age at onset of prostate cancer†
�60 y 0 2
�60 y 0 1

* From reference 13. Developed so that a score of 10 in either column or a
combined score of 15 for both columns would be equivalent to a 10% chance of
identifying a BRCA1 or BRCA2 mutation.
† For relatives in direct lineage.
‡ If BRCA2 tested.
§ If BRCA1 tested.

Table 3. Referral Screening Tool*

Risk Factor Breast Cancer
at Age <50 y

Ovarian Cancer
at Any Age

Yourself
Mother
Sister
Daughter
Mother’s side

Grandmother
Aunt

Father’s side
Grandmother
Aunt

�2 cases of breast cancer after age 50 y
on the same side of the family

Male breast cancer at any age in any
relative

Jewish ancestry

* From reference 16. A patient completes the checklist if she has a family history
of breast or ovarian cancer and receives a referral if she checks �2 items.
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no affected relative is available. It is essential that before
testing, the individual is fully informed about the implica-
tions of testing and has expressed a desire for it.

The type of mutation analysis required depends on
family history. Individuals from families with known mu-
tations or from ethnic groups in which certain mutations
are more common (for example, Ashkenazi Jewish women)
can be tested for these specific mutations.

Individuals without linkages to families or groups with
known mutations receive more comprehensive testing. In
these cases, when possible, testing should begin with a rel-
ative who has breast or ovarian cancer to determine
whether affected family members have a clinically signifi-
cant mutation.

Tests for BRCA mutations are highly sensitive and
specific for known mutations, but interpretation of results
is complex and generally requires posttest counseling. Test
results for genetic mutations are reported as positive (that
is, potentially harmful mutation detected), variants of un-
certain clinical significance, uninformative-negative, or
true-negative. Women who have relatives with known
BRCA mutations can be reassured about their inherited
risk for a potentially harmful mutation if the results are
negative (that is, a true negative). Some studies suggest
increased breast cancer risk in some women with true-
negative results (21–24). However, a comprehensive meta-
analysis conducted for the USPSTF that included these
studies found that breast cancer risk is generally not in-
creased in women with true-negative results (9). An
uninformative-negative result occurs when a woman’s test
does not detect a potentially harmful mutation but no rel-
atives have been tested or no mutations have been detected
in tested relatives. Available tests may not be able to

identify mutations in these families. Risk for breast cancer
is increased in women with uninformative-negative
results (9).

Timing of Screening
Consideration of screening for potentially harmful

BRCA mutations should begin once women have reached
the age of consent (18 years). Primary care providers
should periodically assess all patients for changes in family
history (for example, comprehensive review at least every 5
to 10 years [25]).

Interventions for Women Who Are BRCA
Mutation Carriers

Interventions that may reduce risk for cancer or
cancer-related death in women who are BRCA mutation
carriers include earlier, more frequent, or intensive cancer
screening; risk-reducing medications (for example, tamox-
ifen or raloxifene); and risk-reducing surgery (for example,
mastectomy or salpingo-oophorectomy). However, the
strength of evidence varies across the types of interventions.

Evidence is lacking on the effect of intensive screening
for BRCA-related cancer on clinical outcomes in women
who are BRCA mutation carriers. Medications, such as
tamoxifen and raloxifene, have been shown to reduce the
incidence of invasive breast cancer in high-risk women in
the general population, but they have not been studied
specifically in women who are BRCA mutation carriers
(9, 20, 26).

In high-risk women and those who are BRCA muta-
tion carriers, cohort studies of risk-reducing surgery
(mastectomy and salpingo-oophorectomy) showed sub-
stantially reduced risk for breast or ovarian cancer. Breast
cancer risk was reduced by 85% to 100% with mastectomy
(27–29) and by 37% to 100% with oophorectomy, and
ovarian cancer risk was reduced by 69% to 100% with
oophorectomy or salpingo-oophorectomy (26). Salpingo-
oophorectomy was also associated with a 55% relative re-
duction in all-cause mortality (as measured during the
course of the study) in women with BRCA1 or BRCA2
mutations and without a history of breast cancer (27).

Other Approaches to Prevention
The USPSTF recommendations on medications for

breast cancer risk reduction are available on the USPSTF
Web site (www.uspreventiveservicestaskforce.org).

The USPSTF recommends against screening for
ovarian cancer in women. This recommendation does not
apply to women with known genetic mutations that in-
crease their risk for ovarian cancer (for example, BRCA
mutations).

Useful Resources
The National Cancer Institute Cancer Genetics

Services Directory provides a list of professionals who
offer services related to cancer genetics, including cancer
risk assessment, genetic counseling, and genetic sus-

Table 4. Pedigree Assessment Tool*

Risk Factor Score†

Breast cancer at age �50 y 3
Breast cancer at age �50 y 4
Ovarian cancer at any age 5
Male breast cancer at any age 8
Ashkenazi Jewish heritage 4

* From reference 17. A score of �8 is the optimum referral threshold.
† For every family member with a breast or ovarian cancer diagnosis, including
second- or third-degree relatives.

Table 5. FHS-7*

Did any of your first-degree relatives have breast or ovarian cancer?
Did any of your relatives have bilateral breast cancer?
Did any man in your family have breast cancer?
Did any woman in your family have breast and ovarian cancer?
Did any woman in your family have breast cancer before age 50 y?
Do you have 2 or more relatives with breast and/or ovarian cancer?
Do you have 2 or more relatives with breast and/or bowel cancer?

* From reference 18. One positive response initiates referral.
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ceptibility testing (available at www.cancer.gov/search
/geneticsservices).

OTHER CONSIDERATIONS

Although some studies have reported that women pre-
fer in-person genetic counseling, telephone- or computer-
based counseling may be considered for women who
would not otherwise have access to these services.

Research Needs and Gaps
Research on risk assessment and testing for BRCA mu-

tations has focused on short-term outcomes for highly se-
lected women in referral centers. Additional studies are
needed, including comparative effectiveness trials of ap-
proaches to risk screening and strategies to improve access
to genetic counseling and BRCA testing for high-risk
individuals.

Another unresolved question is what specific training
is needed (for persons other than trained genetic counsel-
ors) to provide genetic counseling. It would be helpful to
understand which methods of delivery of genetic counsel-
ing are most effective, including those that can increase
access to genetic counseling in rural or other settings. Trials
comparing types of providers and protocols could address
these questions.

What happens after patients are identified as high-risk
in clinical settings is unknown. The consequences of ge-
netic testing for individuals and their relatives require more
study. Well-designed investigations using standardized
measures and diverse study populations are needed.

An expanded database or registry of patients receiving
genetic counseling for inherited breast and ovarian cancer
susceptibility or who are tested for BRCA mutations would
provide useful information about predictors of cancer
and response to interventions. Additional data are needed
from women of varying socioeconomic, racial, and ethnic
groups.

For women who are mutation carriers, studies about
the effectiveness of intensive cancer screening and risk-
reducing medications and the effects of age at intervention
on improving long-term outcomes are needed. This re-
search would increase knowledge of the relative benefits
and harms of interventions that are provided on the basis
of genetic risk information.

DISCUSSION

Burden of Disease
Breast cancer is the second most common cancer in

women in the United States and is the second leading
cause of cancer death (30, 31). In 2013, an estimated
232 340 women in the United States will be diagnosed
with breast cancer and 39 620 women will die of the dis-
ease (32). According to lifetime risk estimates for the gen-
eral population, 12.3% of women will develop breast can-
cer during their lives and 2.74% will die of it (2).

Ovarian cancer is the fifth leading cause of cancer
death in women in the United States (31), accounting for
an estimated 22 240 new cases and 14 030 deaths in 2013
(33). According to lifetime risk estimates for the general
population, 1.4% of women will develop ovarian cancer
during their lives and 1.0% will die of it (2).

Estimates of the prevalence of potentially harmful
BRCA mutations vary by population. The estimated prev-
alence is 0.2% to 0.3% in the general population of
women (5–8), 6.0% in women with cancer onset before
age 40 years (8, 34, 35), and 2.1% in the general popula-
tion of Ashkenazi Jewish women (36–39). In a meta-
analysis of studies in which recruitment was based on fam-
ily history of breast or ovarian cancer, BRCA1 mutation
prevalence was 13.6%, BRCA2 mutation prevalence was
7.9%, and prevalence of either mutation was 19.8% (9).

Scope of Review
This recommendation applies to women who have

no signs or symptoms of BRCA-related cancer. For its
updated evidence review, the USPSTF considered risk
assessment, genetic counseling, and genetic testing for po-
tentially harmful BRCA1 or BRCA2 mutations in asymp-
tomatic women with a family history of breast or ovarian
cancer but no personal history of cancer or known poten-
tially harmful BRCA mutations in their family. The
USPSTF also reviewed interventions aimed at reducing the
risk for BRCA-related cancer in women with potentially
harmful BRCA mutations, including intensive cancer
screening (for example, earlier and more frequent mam-
mography or magnetic resonance imaging of the breast),
medications (for example, tamoxifen or raloxifene), and
risk-reducing surgery (for example, mastectomy or oopho-
rectomy). Studies about patients with current or past breast
or ovarian cancer were excluded unless they were designed
to address screening issues in women without cancer (for
example, retrospective or case–control studies).

Accuracy of Familial Risk Assessment
The USPSTF reviewed several tools that could be used

in primary care settings to predict individual risk for breast
cancer and potentially harmful BRCA mutations.

Tools specifically designed to determine risk for
BRCA-related cancer are primarily intended for use by
nongeneticist health care providers to guide referral to ge-
netic counselors for more definitive evaluation. Models
that have been validated in studies include the Ontario
Family History Assessment Tool (Table 1), Manchester
Scoring System (Table 2), Referral Screening Tool (Table
3), Pedigree Assessment Tool (Table 4), and FHS-7 (Table
5) (10–19). In general, these tools elicit information about
factors associated with increased likelihood of BRCA mu-
tations. They are clinically useful predictors of which
women should be referred for genetic counseling because
of increased risk for potentially harmful BRCA mutations
(most sensitivity estimates were �85%), although some
models have been evaluated in only 1 study (9, 20). The
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USPSTF recognizes that each risk assessment tool has lim-
itations and found insufficient evidence to recommend one
tool over another.

Accuracy of BRCA Mutation Testing
The type of mutation analysis done depends on family

history. Individuals from families with known mutations
or from ethnic groups with common mutations (for exam-
ple, Ashkenazi Jewish women) can be tested specifically for
these mutations. The sensitivity and specificity of analysis
techniques are measured by individual clinical laboratories
and are not publicly available. Individuals without linkages
to families or groups with known mutations receive more
comprehensive testing. In these cases, guidelines recom-
mend initial testing of a relative with known breast or
ovarian cancer, when possible, to check for the presence of
clinically significant mutations.

Effectiveness of BRCA Mutation Testing and Early
Detection and Treatment

To understand the potential benefits and harms of
genetic counseling, the USPSTF reviewed 18 studies (40–
57) published since its previous review. Studies generally
reported positive (or no negative) psychological effects, in-
creased accuracy of risk perception, or decreased intention
to have genetic testing.

Genetic counseling significantly decreased breast can-
cer worry in 8 studies (44–46, 48, 50, 53–55). Three
studies (41, 44, 49) reported decreased or no changes in
general anxiety and depression after genetic counseling,
whereas other studies found no significant differences in
anxiety scores (48, 50). However, 1 of these studies noted
an increase in state anxiety scores after genetic counseling
(44). Eight studies published since 2004 reported im-
proved accuracy of risk perception after genetic counseling
(41, 42, 44–47, 49, 50, 52). Two studies reported de-
creased intention to have genetic testing after genetic coun-
seling (45, 46).

Interventions that may reduce risk for cancer in
women who are BRCA mutation carriers include: earlier,
more frequent, or intensive cancer screening; use of
selective estrogen receptor modulators as risk-reducing
medications (for example, tamoxifen or raloxifene); and
risk-reducing surgery (for example, mastectomy or
salpingo-oophorectomy).

Evidence is lacking on the effect of intensive screening
for BRCA-related cancer on clinical outcomes in women
who are BRCA mutation carriers.

Selective estrogen receptor modulators reduced the in-
cidence of invasive breast cancer in several randomized,
controlled trials (58–64), although clinical trials of tamox-
ifen and raloxifene have not been conducted specifically in
women who are BRCA mutation carriers. In a meta-
analysis of trials published to date (26, 65), tamoxifen and
raloxifene reduced the incidence of estrogen receptor–
positive invasive breast cancer, with 7 fewer events per
1000 women for tamoxifen (4 trials) and 9 fewer events

per 1000 women for raloxifene (2 trials), assuming 5 years
of treatment. Selective estrogen receptor modulators do not
reduce risk for estrogen receptor–negative breast cancer,
which includes 69% of breast cancer cases associated with
BRCA1 mutations and 16% associated with BRCA2
mutations (66).

In cohort studies of high-risk women and those who
are BRCA mutation carriers, risk-reducing surgery (for ex-
ample, mastectomy or salpingo-oophorectomy) substan-
tially reduced risk for breast or ovarian cancer. Mastectomy
reduced breast cancer risk by 85% to 100%, and oopho-
rectomy or salpingo-oophorectomy reduced ovarian cancer
risk by 69% to 100% and breast cancer risk by 37% to
100% (9). In 1 fair-quality prospective cohort study (27),
salpingo-oophorectomy was also associated with a 55% rel-
ative reduction in all-cause mortality (as measured during
the course of the study) in women with BRCA1 and
BRCA2 mutations without a history of breast cancer.
Breast cancer risk reduction associated with oophorectomy
was more pronounced in women who were premenopausal
at the time of surgery (27, 67).

Potential Harms of Cancer Screening and Treatment
Intensive screening for breast and ovarian cancer is

associated with false-positive results, unnecessary imaging,
and unneeded surgery. In 2 studies comparing mammog-
raphy with magnetic resonance imaging for breast cancer
screening in which 18% to 100% of study participants
were BRCA mutation carriers, mammography was associ-
ated with higher false-positive rates (14% vs. 5.5% in the
first round of screening; P � 0.001 [68]; 15% vs. 11% in
another study [69]) and more false-negative results (12 vs.
1 case in the first round of screening; 12 vs. 4 cases in
subsequent rounds [68]). In a retrospective analysis of a
cohort of women with potentially harmful BRCA muta-
tions or first-degree relatives with BRCA mutations, those
who were screened with mammography were more likely
to have unneeded imaging than those who were screened
with magnetic resonance imaging; however, rates of un-
needed biopsy were similar (69).

Risk-reducing medications (for example, tamoxifen or
raloxifene) can increase risk for thromboembolic events (4
to 7 events per 1000 women over 5 years). Tamoxifen
increased the risk for endometrial cancer (4 to 5 cases per
1000 women) compared with placebo or raloxifene, and it
also increased risk for cataracts (15 per 1000 women) com-
pared with raloxifene (26, 63).

Data on the long-term physical harms of risk-reducing
mastectomy are limited. In high-risk women having risk-
reducing mastectomy with immediate reconstruction, 21%
in 1 series had complications (for example, hematoma,
contracture, or implant rupture) (70). In another series,
64% reported postsurgical symptoms (for example, numb-
ness, pain, tingling, infection, swelling, breast hardness,
bleeding, organizing hematoma, failed reconstruction,
breathing problems, thrombosis, and pulmonary embo-
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lism) (71). After risk-reducing oophorectomy, 5% of
women in 1 study had postsurgical complications (for ex-
ample, wound infection, bladder or uterine perforation, or
small-bowel obstruction) (72).

Seven observational studies provided data on psycho-
logical distress due to risk-reducing mastectomy (71, 73–
76) or oophorectomy (25, 77). In 1 study of 90 women
who had risk-reducing bilateral mastectomy (73, 74), there
were significant reductions in scores for anxiety and sexual
pleasure and no significant differences in depression scores,
body image concerns, or other measures. In another study
(75), there were no significant differences in psychological
measures between women who had risk-reducing mastec-
tomy and a reference sample that did not have the proce-
dure. Ten years after risk-reducing mastectomy, most
women in another study reported that their family lives
were unchanged, but 39% reported negative effects on
spousal relationships because of decreased sensation and
changed body appearance (76). After risk-reducing
salpingo-oophorectomy, premenopausal women reported
significant worsening of vasomotor symptoms and de-
creased sexual function (77).

Estimate of Magnitude of Net Benefit
For women whose family history is associated with an

increased risk for potentially harmful mutations in the
BRCA1 or BRCA2 genes, the USPSTF found adequate ev-
idence that the benefits of testing, detection, and early in-
tervention are moderate. For women whose family history
is not associated with an increased risk for potentially
harmful mutations in the BRCA1 or BRCA2 genes, the
USPSTF found adequate evidence that the benefits of test-
ing, detection, and early intervention are few to none. The
USPSTF found adequate evidence that the overall harms
of testing, detection, and early intervention are small to
moderate.

For women whose family history is associated with an
increased risk for potentially harmful mutations in the
BRCA1 or BRCA2 genes, the USPSTF concludes with
moderate certainty that the net benefit of testing, detec-
tion, and early intervention is moderate. For women whose
family history is not associated with an increased risk for
potentially harmful mutations in the BRCA1 or BRCA2
genes, the USPSTF concludes with moderate certainty that
the net benefit of testing, detection, and early intervention
ranges from minimal to potentially harmful.

How Does Evidence Fit With Biological Understanding?
The BRCA1 and BRCA2 genes are tumor suppressor

genes. Mutations of these genes have been linked to hered-
itary breast and ovarian cancer. Risks for breast, ovarian,
and other types of BRCA-related cancer are greatly in-
creased in patients who have inherited potentially harmful
BRCA1 or BRCA2 mutations. Genetic testing may identify
such mutations. Several options are available to manage
cancer risk in patients who are found to be mutation
carriers.

Response to Public Comments
A draft version of this recommendation statement was

posted for public comment on the USPSTF Web site from
2 April through 29 April 2013. In response to comments,
the USPSTF clarified that this recommendation statement
applies to women. It also expanded the recommendation to
include women who have family members with tubal or
peritoneal (in addition to breast or ovarian) cancer. The
USPSTF clarified that it recognizes the potential impor-
tance of further evaluating women who have a diagnosis of
breast or ovarian cancer; however, that assessment is part
of disease management and is beyond the scope of this
recommendation.

The USPSTF added that it found insufficient evidence
to recommend one risk assessment tool over another or to
support a specific risk threshold for referral for genetic
counseling and BRCA testing. It also added a compilation
of risk assessment tools (Tables 1 to 5). Although the pre-
ferred BRCA testing strategy is initial testing of a family
member with breast or ovarian cancer, the USPSTF clari-
fied that it is reasonable to start testing in an unaffected
individual if no affected relative is available. Because of the
complexity of BRCA test results, the USPSTF also suggests
posttest counseling. It also clarified and updated informa-
tion on BRCA testing, other resources, and recommenda-
tions of other groups.

UPDATE OF PREVIOUS USPSTF RECOMMENDATION

In 2005, the USPSTF recommended that women
whose family history is associated with an increased risk for
potentially harmful mutations in the BRCA1 or BRCA2
genes be referred for genetic counseling and evaluation for
BRCA testing. It also recommended against routine refer-
ral for genetic counseling or routine BRCA testing for
women whose family history is not associated with an in-
creased risk for potentially harmful mutations in the
BRCA1 or BRCA2 genes (78).

This recommendation statement reaffirms the
USPSTF’s previous recommendation. Since 2005, family
history risk stratification tools have been developed and
validated for use in primary care practice to guide referral
for BRCA genetic counseling (Tables 1 to 5). In addition,
the potential benefits and harms of medications for breast
cancer risk reduction have been studied for longer
follow-up periods, and more information is available about
the potential psychological effects of genetic counseling
and risk-reducing surgery.

RECOMMENDATIONS OF OTHER GROUPS

The National Comprehensive Cancer Network pro-
vides specific criteria for genetic counseling and testing (1).
The American Congress of Obstetricians and Gynecolo-
gists recommends genetic risk assessment for women who
have more than a 20% to 25% risk for an inherited pre-
disposition to breast and ovarian cancer and states that it
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may be helpful for patients with more than a 5% to 10%
risk (79). The American Society of Clinical Oncology rec-
ommends genetic testing when there is personal or family
history suggestive of genetic cancer susceptibility, the test
can be adequately interpreted, and the results will aid in
diagnosis or medical management of the patient or family
member who has hereditary risk for cancer. It also recom-
mends genetic testing only when pretest and posttest coun-
seling are included (80). The National Society of Genetic
Counselors has issued practice guidelines for risk assess-
ment and genetic counseling for hereditary breast and
ovarian cancer. It recommends that genetic testing should
be offered to individuals with a personal or family history
suggestive of an inherited cancer syndrome, when the test
can be adequately interpreted, if testing will influence med-
ical management of the patient or relative, when potential
benefits outweigh potential risks, if testing is voluntary,
and when the individual seeking testing or a legal proxy
can provide informed consent (81). The European Society
for Medical Oncology recommends that all patients who
may be referred for BRCA testing should first complete
informed consent and genetic counseling and patients who
are mutation carriers should be encouraged to advise close
family members to obtain genetic counseling (82). The
Society of Gynecologic Oncologists recommends genetic
risk assessment for individuals with a personal risk of more
than approximately 20% to 25% for an inherited predis-
position to cancer and states that it may be helpful for
patients with more than approximately 5% to 10% risk.
Genetic testing for cancer predisposition requires informed
consent that should encompass pretest education and
counseling about the risks, benefits, and limitations of test-
ing, including the implications of both positive and nega-
tive genetic test results (83).

From the U.S. Preventive Services Task Force, Rockville, Maryland.
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APPENDIX: U.S. PREVENTIVE SERVICES TASK FORCE

Members of the U.S. Preventive Services Task Force at the
time this recommendation was finalized† are Virginia A. Moyer,
MD, MPH, Chair (American Board of Pediatrics, Chapel Hill,
North Carolina); Michael L. LeFevre, MD, MSPH, Co-Vice
Chair (University of Missouri School of Medicine, Columbia,
Missouri); Albert L. Siu, MD, MSPH, Co-Vice Chair (Mount
Sinai School of Medicine, New York, and James J. Peters Veter-
ans Affairs Medical Center, Bronx, New York); Linda Ciofu Bau-
mann, PhD, RN (University of Wisconsin, Madison, Wiscon-
sin); Kirsten Bibbins-Domingo, PhD, MD (University of
California, San Francisco, San Francisco, California); Susan J.
Curry, PhD (University of Iowa College of Public Health, Iowa
City, Iowa); Mark Ebell, MD, MS (University of Georgia, Ath-
ens, Georgia); Glenn Flores, MD (University of Texas South-
western, Dallas, Texas); Francisco A.R. Garcı́a, MD, MPH

(Pima County Department of Health, Tucson, Arizona); Adelita
Gonzales Cantu, RN, PhD (University of Texas Health Science
Center, San Antonio, Texas); David C. Grossman, MD, MPH
(Group Health Cooperative, Seattle, Washington); Jessica Herz-
stein, MD, MPH (Air Products, Allentown, Pennsylvania);
Wanda K. Nicholson, MD, MPH, MBA (University of North
Carolina School of Medicine, Chapel Hill, North Carolina);
Douglas K. Owens, MD, MS (Veterans Affairs Palo Alto Health
Care System, Palo Alto, and Stanford University, Stanford, Cal-
ifornia); William R. Phillips, MD, MPH (University of Wash-
ington, Seattle, Washington); and Michael P. Pignone, MD,
MPH (University of North Carolina, Chapel Hill, North
Carolina).

† For a list of current Task Force members, go to
www.uspreventiveservicestaskforce.org/members.htm.

Appendix Table 1. What the USPSTF Grades Mean and Suggestions for Practice

Grade Definition Suggestions for Practice

A The USPSTF recommends the service. There is high certainty that the
net benefit is substantial.

Offer/provide this service.

B The USPSTF recommends the service. There is high certainty that the
net benefit is moderate or there is moderate certainty that the net
benefit is moderate to substantial.

Offer/provide this service.

C The USPSTF recommends selectively offering or providing this service
to individual patients based on professional judgment and patient
preferences. There is at least moderate certainty that the net
benefit is small.

Offer/provide this service for selected patients depending on individual
circumstances.

D The USPSTF recommends against the service. There is moderate or
high certainty that the service has no net benefit or that the harms
outweigh the benefits.

Discourage the use of this service.

I statement The USPSTF concludes that the current evidence is insufficient to
assess the balance of benefits and harms of the service. Evidence is
lacking, of poor quality, or conflicting, and the balance of benefits
and harms cannot be determined.

Read the Clinical Considerations section of the USPSTF Recommendation
Statement. If the service is offered, patients should understand the
uncertainty about the balance of benefits and harms.

Appendix Table 2. USPSTF Levels of Certainty Regarding Net Benefit

Level of Certainty* Description

High The available evidence usually includes consistent results from well-designed, well-conducted studies in representative
primary care populations. These studies assess the effects of the preventive service on health outcomes. This
conclusion is therefore unlikely to be strongly affected by the results of future studies.

Moderate The available evidence is sufficient to determine the effects of the preventive service on health outcomes, but
confidence in the estimate is constrained by such factors as:

the number, size, or quality of individual studies;
inconsistency of findings across individual studies;
limited generalizability of findings to routine primary care practice; and
lack of coherence in the chain of evidence.

As more information becomes available, the magnitude or direction of the observed effect could change, and this
change may be large enough to alter the conclusion.

Low The available evidence is insufficient to assess effects on health outcomes. Evidence is insufficient because of:
the limited number or size of studies;
important flaws in study design or methods;
inconsistency of findings across individual studies;
gaps in the chain of evidence;
findings that are not generalizable to routine primary care practice; and
a lack of information on important health outcomes.

More information may allow an estimation of effects on health outcomes.

* The USPSTF defines certainty as “likelihood that the USPSTF assessment of the net benefit of a preventive service is correct.” The net benefit is defined as benefit minus
harm of the preventive service as implemented in a general primary care population. The USPSTF assigns a certainty level on the basis of the nature of the overall evidence
available to assess the net benefit of a preventive service.
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Executive Summary 

In response to the proposal to broaden the language regarding coverage for cancer genetic 
services, the Oregon Genetics Program (OGP) recommends that genetic counseling and 
testing services be covered when ordered by a genetics provider as per the current 
guidelines for these reasons: 

1) Cancer risk assessment and genetic counseling are rapidly becoming standards of care for 
patients with a personal history of cancer and/or a family history of cancer. (Pg 4) 

2) In Oregon, non-genetics specialist providers are already ordering cancer genetic testing 
and Oregonians are not receiving recommended care according to guidelines. (Pg 6) 

3) The right cancer genetic tests are not being ordered in the Oregon Medicaid 
population. (Pg 7) 

4) The standard practice of genetic specialists allows all close blood relatives who 
choose to be tested to receive the much less expensive single site testing. (Pg 8) 

5) Testing may be being ordered on the wrong individuals, such that the provider is not 
testing the right family member for informative results and/or is ordering the wrong test. (Pg 
8) 

6) Current Medicaid guidelines state that only single site testing is covered when a family 
BRCA mutation is known. This guideline is either not being followed or many providers 
who are doing genetic testing are not determining the mutation status in the family before 
proceeding with testing of their patients. (Pg 9) 

7) Non-genetic specialist providers do not have the knowledge or confidence needed for 
accurate risk assessment. (Pg 9) 

8) Aggressive marketing increases provider awareness of available genetic tests, but does 
not increase knowledge of heritable cancers. (Pg 12) 

9) Access to cancer genetic services is improving in the state, with new clinics in eastern 
Oregon and new telemedicine services in southern Oregon and the Salem area. 
Expansion into other underserved areas is under discussion. (Pg 13) 

In summary, the Oregon Genetics Program believes that patients and their families are 
better served when genetic services are provided by qualified providers wherever possible, 
as is outlined in the current Medicaid guidelines. 

 Our goal is to improve the quality and economy of genetic testing by emphasizing that 
referral for genetic consultation before testing is preferred wherever possible. The level of 
expertise needed in the current climate with a rapidly changing array of testing available 
and increasing complex results interpretation in cancer argues for enforcing the current 
guideline rather than diluting it. 

 We believe that genetic consultation before testing is crucial in indicating if testing is 
necessary, what test is appropriate and who in the family is appropriate to test, as well as 
to interpret test results. 
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 American College of Surgeons’ Commission on Cancer (CoC) Standards define who 
should be considered a genetic specialist and also define pre- and post-test genetic 
counseling. These standards are being adopted by CoC credentialed cancer centers and 
health insurance companies such as Cigna and Priority Health. 

 If there is intent to broaden the type of provider that can order testing and provide 
informed consent for testing, we recommend that the language be in line with CoC 
Standards, as well as evidence-based guidelines such as the National Comprehensive 
Cancer Network (NCCN) guidelines and the U.S. Preventive Services Task Force 
(USPSTF) recommendations. 

If the Healthcare Evidence Review Committee decides to broaden the current cancer genetic 
services policies, we recommend adding information to the guidelines, instead of removing 
information. There is clear evidence that non-genetic specialist providers are generally 
unable to provide appropriate risk assessment and genetic counseling services.  

We recommend retaining the guideline for genetic counseling as the best option, but 
expanding coverage of genetic testing to allow more flexibility regarding the types of 
professionals allowed to order genetic testing. Our suggested draft wording can be found on 
pages 18 - 20. The following pages provide more details describing the state of genetic 
services in Oregon and nationally. 

We sincerely thank you for your time and attention to this matter. We highly regard the 
important work you do and appreciate any opportunity we have to work with you on matters 
relating to the health of Oregonians and genetics. Please let us know if you have any 
questions or would like to discuss this or other topics. 

 

Kind regards,  

 

 
 
 
 
 
 
 

Karen Kovak 
Karen Kovak, MS, CGC 

Genetics Program Clinical Consultant 
E:kovakk@ohsu.edu 
P:503.494.5606 

Summer Lee Cox 
Summer Lee Cox, MPH 

Genetics Program Coordinator 
Oregon Health Authority 
800 NE Oregon St, Suite 370 
Portland, OR 97232 
E: summer.l.cox@state.or.us 
P: 971.673.0273 
http://www.healthoregon.org/genetics 
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In response to the proposal to broaden the language regarding coverage for cancer genetic 
services, the Oregon Genetics Program (OGP) recommends that genetic counseling and 
testing services be covered when provided by a genetics specialist as per the current 
guidelines for these reasons: 

1) Cancer risk assessment and genetic counseling are rapidly becoming standards 
of care for patients with a personal history of cancer and/or a family history of 
cancer.  

The American College of Surgeons’ Commission on Cancer (CoC) has a very clear 
definition of who should be considered a genetics specialist and what pre- and post-
test counseling entail. 

CoC Definition: Genetics professionals include people with the following:  

 An American Board of Genetic Counseling (ABGC) or American Board of Medical 
Genetics (ABMG) board-certified/board-eligible or (in some states) a licensed genetic 
counselor  

 An American College of Medical Genetics physician board certified in medical genetics  

 A Genetics Clinical Nurse (GCN) or an Advanced Practice Nurse in Genetics (APNG), 
credentialed through the Genetics Nursing Credentialing Commission (GNCC). 
Credentialing is obtained through successful completion of a professional portfolio 
review process  

 An advanced practice oncology nurse who is prepared at the graduate level (master or 
doctorate) with specialized education in cancer genetics and hereditary cancer 
predisposition syndromes*; certification by the Oncology Nursing Certification 
Corporation is preferred  

 A board-certified physician with experience in cancer genetics (defined as providing 
cancer risk assessment on a regular basis)  

*Please note, specialized training in cancer genetics should be ongoing; educational 
seminars offered by commercial laboratories about how to perform genetic testing are 
not considered adequate training for cancer risk assessment and genetic counseling. 

CoC Definition: Pretest Counseling 

 Collecting relevant information needed to assess a patient’s personal and family 
medical history 

o A three- to four-generation pedigree, including detailed medical information about 
the patient’s first-, second-, and third-degree relatives should be obtained. 
Gathering information about paternal and maternal family history, 
ancestry/ethnicity, and consanguinity, as available, is necessary. 

 Evaluating the patient’s risk 
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o One aspect of risk assessment is discussing the absolute risk that the patient will 
develop a specific type of cancer or cancers based on the family history. The 
second aspect is the risk that the patient carries a heritable or germ line mutation 
in a cancer susceptibility gene. 

 Performing a psychosocial assessment 

 Educating the patient about the suspected hereditary cancer syndrome, if appropriate 

o The provider reviews and discusses with the patient the cancer risks associated 
with gene mutations, including basic concepts such as genes and inheritance 
patterns and more advanced concepts of penetrance and variable expressivity 
and the possibility of genetic heterogeneity. 

 Obtaining informed consent for genetic testing (if genetic testing is recommended). 

CoC Definition: Posttest Counseling 

 Disclosure of the results and posttest counseling include a discussion of the results, 
significance and impact of the test results, medical management options, informing 
other relatives, future contact, and available resources. The test results and 
interpretation will be communicated to the provider. 

See Supplemental Material , page 16, for an excerpt of the CoC Risk Assessment and 
Genetic Counseling Standard or go to: 
http://www.facs.org/cancer/coc/programstandards2012.pdf for the full Cancer Program 
Standards 2012: Ensuring Patient-Centered Care v1.2.1 

Recent research studies by Bellcross (2011), Brierley (2012), and Riley (2012) outline 
the process of genetic counseling to include:  

 Detailed personal and three-generational family health history 

 Pre-test informed consent and post-test result disclosure and interpretation 

 Informed consent include testing options, implications of test results, whom to test in the 
family, options for cancer screening and risk reduction, and economic considerations and 
psychosocial assessment. 

 A genetic specialist can also explain questions and understand practice issues related to 
genetic ethics, law, privacy, and insurance coverage. 

There are existing model health insurance policies that  require pre- and post-test 
genetic counseling and identifying that genetic specialists are the only providers 
appropriate to perform genetic counseling and genetic testing.  

 Please see Supplemental Material , page 56, for Cigna’s full policy on Genetic Testing for 
Susceptibility to Breast & Ovarian Cancer and Genetic Testing for Susceptibility to 
Colorectal Cancer or find multiple links to Cigna policies on genetic testing of heritable 
disorders:  
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https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0052_cov
eragepositioncriteria_genetic_testing.pdf 

 Please see the Supplemental Material , page 120, for the full Priority Health policy on 
Genetics: Counseling, Testing and Screening or go to: 
http://www.priorityhealth.com/provider/manual/auths/~/media/documents/medical-
policies/91540.pdf.  

2) In Oregon, cancer genetic testing is already being ordered by non-genetics 
specialist providers and Oregonians are also not receiving recommended care 
according to guidelines.  

The OGP estimates that about 60% of cancer genetic testing in Oregon is ordered by non-
genetic specialist providers. In addition, Oregon data indicates that patients who are 
appropriate for genetic counseling (such as females who fit U.S. Preventive Task Force 
Services guidelines for BRCA genetic counseling, shown in the next two charts) are not 
given the option of seeking genetic counseling or being referred to a genetic specialist. 
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3) The right cancer genetic tests are not being ordered in the Oregon Medicaid 
population. This graph of Medicaid testing ordered over several years’ shows that 
comprehensive BRCA testing is growing quickly while single site testing is actually 
declining. The trend and shape of these lines is consistent whether we look at Medicaid 
data alone or all BRCA testing done in Oregon. If the correct testing is being ordered, we 
would expect comprehensive testing to decline and site specific testing to increase, as only 
one person in each family needs to receive the comprehensive testing if testing is done in 
accordance with standard care. 

Data from preliminary 2007-2011 Medicaid Analysis, unpublished 
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4) The cost of comprehensive genetic testing is much higher than the cost of 
site specific testing. For example, comprehensive BRCA testing costs 
approximately $2,200 to $4,000 (or more, if multi-gene panels are ordered, an 
increasingly common practice (Ambry Genetics, 2014; Smith, 2013). The standard 
practice of genetic specialists is to find a symptomatic family member available 
for testing, so that a positive result not only allows opportunities for prevention and 
early diagnosis of future primary cancers in the individual, but also allows all close 
blood relatives who choose to be tested to receive the much less expensive 
single site testing. This is illustrated by BRCA single site testing, which costs 
approximately $400 (Ambry Genetics, 2014). In addition, any subsequent family 
member who has a negative test result for the familial mutation will know that they 
are not at increased risk of developing HBOC syndrome-related cancers and can 
return to the low risk cancer screenings recommended for the general public.   

5) In addition, the upward trend in comprehensive testing in the Medicaid population suggests 
that comprehensive testing may be being ordered on the wrong individuals, that the 
provider is not testing the right family member for informative results and/or is 
ordering the wrong test. 

Nationally, there is strong evidence that misinterpretation of results is common when a 
non-genetics specialist provider is involved in ordering and interpreting cancer genetic test 
results. These references provide some data: 

 Adverse events in cancer genetic testing: medical, ethical, legal, and financial 
implications (Brierley, 2012). 

Abstract: Cancer genetic counseling and testing are now integral services in progressive 
cancer care. There has been much debate over whether these services should be 
delivered by providers with specialized training in genetics or by all clinicians. Adverse 
outcomes resulting from cancer genetic counseling and testing performed by clinicians 
without specialization in genetics have been reported, but formal documentation is sparse. 
In this review, we present a series of national cases illustrating major patterns of 
errors in cancer genetic counseling and testing and the resulting impact on medical 
liability, health care costs, and the patients and their families. 

Cancer J. 2012 Jul-Aug;18(4):303-9. doi: 10.1097/PPO.0b013e3182609490. 

See Supplemental Material , page 49, for the full article. 

  ARUP Laboratories: Value of Genetic Counselors in the Laboratory 

Introduction: Genetic counselors (GCs) employed by diagnostic laboratories may write 
medical papers, coordinate research, create and maintain genetic databases, educate 
clients and health care providers, and review test orders. Of these duties, the one that 
most directly benefits patients, medical institutions, and insurers is the rigorous reviewing 
of genetic test orders. GCs at ARUP Laboratories, a national reference laboratory, 
collectively save ordering institutions more than $30,000 per month by modifying test 
orders to improve utilization.  
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Seven GCs at ARUP Laboratories performed a review of all genetic test modifications over 
an 11-month period, reviewing clinical information that accompanied test orders for 
complex genetic tests (i.e., sequencing, large duplication/deletion analysis, or array-based 
technologies) before testing was performed. The GCs considered the clinical utility and 
cost-effectiveness of the ordered tests and contacted the ordering institution and/or health 
care provider to collect additional clinical information, confirm testing, or suggest 
alternative testing based on the provided clinical information or family history.  

The GCs identified and cancelled or changed inappropriately ordered genetic tests 
for an average cost savings of $36,500 per month, representing approximately 30 
percent of all complex genetic tests ordered. Among frequently misordered tests 
were requests for full-gene sequencing when a familial mutation was known or when 
a screening panel would have been more appropriate (e.g., cystic fibrosis testing in 
expectant individuals with no family history).  

Erroneously ordered genetic testing delays medical decision-making and increases 
diagnostic costs. In 2008, U.S. health care spending was the highest of all industrialized 
countries, about $7,681 per resident, and accounted for 16.2 percent of the nation’s gross 
domestic product (GDP). Reducing the growth in health care costs is thus a priority. 

http://www.aruplab.com/files/resources/genetics/White-paper-1-value-of-GCs-in-lab.pdf 

See Supplemental Material , page 19, for the full white paper. 

6) Current Medicaid guidelines state that only single site testing is covered when a 
family BRCA mutation is known. However, considering the rapid growth of 
comprehensive testing and the decline of single site testing (as seen in #3), either 
this guideline is not being followed or many providers who are doing genetic testing 
are not determining the mutation status in the family before proceeding with testing 
of their patients. The same pattern of comprehensive and site testing is also seen in 
Oregon cancer genetic testing as a whole, indicating that the genetic testing practice of 
providers is likely consistent regardless of which payor is covering a given patient. 

Diagnostic Guideline D1, Non-prenatal Genetic Testing Guideline, A) 3) If the mutation 
in the family is known, only the test for that mutation is covered. For example, if a 
mutation for BRCA 1has been identified in a family, a single site mutation analysis for 
that mutation is covered (CPT 81215),while a full sequence BRCA 1 and 2 (CPT 
81211) analyses is not. There is one exception, for individuals of Ashkenazi Jewish 
ancestry with a known mutation in the family, the panel for Ashkenazi Jewish BRCA 
mutations is covered (CPT 81212).  

7) In general, non-genetic specialist providers do not have the knowledge or 
confidence needed for accurate risk assessment, though aggressive marketing is 
increasing their awareness of available genetic tests, many of which have not had 
their analytic validity, clinical validity, and clinical utility evaluated.  
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 Genetic testing has limitations when conducted by healthcare providers without 
genetic credentials (Bensend, 2014; Brierley, 2012; Radford, 2013; Wood, 2008). 

 Errors and inadequate genetic counseling occur due to limited expertise and restrictive 
time structure.   

 The average time given to see patients by a non-genetics specialist provider is 20 
minutes, while the average time given to see patients by a genetics specialist is 57 
minutes.  

o Genetic counselors spent half of their time on patient-related activities, one-
fourth on direct patient care, and the remainder on all other activities. The total 
professional time averaged 7 hours per new patient and 3.5 hours per follow-up 
with nearly 60% of this time devoted to patient-related activities. (McPherson, 
2008) 

 There are great time pressures that make it difficult for detailed risk assessment, test 
interpretation and making recommendations for genetic counseling and testing of family 
members. 

 Providers have low confidence in their knowledge of genetics 

 The Oregon Genetic Program conducted a Health Care Provider Survey (N=1211) in 
2010 and found that only 30% of clinicians reported that they felt moderately or very 
confident in their genetics knowledge on breast and ovarian cancer and 26% 
respectively for colorectal cancer genetics (Cox, 2012). 

 OB/GYNs were the most confident in their breast and ovarian cancer genetics knowledge, 
just over 50% of OB/GYNs were moderately or very confident in their breast and ovarian 
cancer genetics knowledge.  

 Specialists were the most confident in their colorectal cancer genetics knowledge, just 
over 50% of specialists were moderately or very confident. 

Percent of each healthcare provider group that is moderately or very confident in their 
cancer genetics knowledge 
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 Provider confidence in genetics is directly associated with whether a non-genetics 
specialist provider will suspect a BRCA or MMR mutation. 

 Confidence in breast, ovarian, and colorectal cancer genetics played a role in whether 
providers suspected BRCA and MMR mutations. 

 Providers who were the most confident in cancer genetics had the highest proportions 
who both suspected BRCA and MMR mutations and ordered/recommended genetic 
testing. This association was strongest when looking at confidence in colorectal cancer 
genetics. 

Suspect Mutation by Confidence in Medical Genetics  

 

Moderately/Very Confident in 
breast and ovarian cancer 

genetics knowledge 

Moderately/Very Confident 
in colorectal cancer 
genetics knowledge 

Ever suspected BRCA/MMR 
mutation in patients w/o 

cancer (Yes vs. No) 

43% vs. 20%, p=0.0000 44% vs. 19%, p=0.0000 

Always/usually 
ordered/recommended 

BRCA/MMR genetic testing 
for patients w/o cancer (vs. 

sometimes/never) 

42% vs. 22%, p=0.0024 66% vs. 21%, p=0.0000 

Ever suspected BRCA/MMR 
mutation in patients w/cancer 

(Yes vs. No) 

40% vs. 17%, p=0.0008 56% vs. 19%, p=0.0000 

Always/usually 
ordered/recommended 

BRCA/MMR genetic testing 
for patients w/cancer (vs. 

sometimes/never) 

45% vs. 18%, p=0.0038 68% vs. 19%, p=0.0003 

 
 Physicians are not collecting the full family history information to conduct an 

appropriate cancer risk assessment. 

 Although 98% of health care providers reported that they collected family history to 
assess risk of hereditary cancers in patients without cancer, approximately 20% reported 
that they did not collect family history of second degree relatives and 10% did not ask 
about age of cancer diagnosis of their patient’s family members (Cox, 2012). 

 A majority of health care providers have not been able to identify and differentiate 
between low/medium and high risk case scenarios. It’s easier for clinicians to determine 
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who is at low risk then at high risk for hereditary breast and ovarian cancer (Bellcross, 
2011; Trivers, 2011; Wood, 2008). See Supplemental Material , page 27/141/151. 

 National data shows low cancer genetics knowledge among primary providers, 
including OB/Gyns (Bellcross, 2011) 

Awareness and utilization of BRCA1/2 testing among U.S. primary care physicians.  

Background: Testing for mutations in the breast and ovarian cancer susceptibility genes 
BRCA1 and BRCA2 (BRCA) has been commercially available since 1996. PURPOSE: 
This study sought to determine, among U.S. primary care physicians, the level of 
awareness and utilization of BRCA testing and the 2005 U.S. Preventive Services Task 
Force (USPSTF) recommendations. Methods: In 2009, data were analyzed on 1500 
physician respondents to the 2007 DocStyles national survey (515 family practitioners, 
485 internists, 250 pediatricians, and 250 obstetricians/gynecologists). Results: Overall, 
87% of physicians were aware of BRCA testing, and 25% reported having ordered testing 
for at least one patient in the past year. Ordering tests was most prevalent among 
obstetricians/gynecologists in practice for more than 10 years, with more affluent patients. 
Physicians were asked to select indications for BRCA testing from seven different clinical 
scenarios representing increased (4) or low-risk (3) situations consistent with the USPSTF 
guidelines. Among ordering physicians (pediatricians excluded), 45% chose at least one 
low-risk scenario as an indication for BRCA testing. Only 19% correctly selected all of the 
increased-risk and none of the low-risk scenarios. Conclusions: A substantial majority 
of primary care physicians are aware of BRCA testing and many report having 
ordered at least one test within the past year. A minority, however, appear to 
consistently recognize the family history patterns identified by the USPSTF as 
appropriate indications for BRCA evaluation. These results suggest the need to 
improve providers' knowledge about existing recommendations-particularly in this era of 
increased BRCA direct-to-consumer marketing. 

Am J Prev Med. 2011 Jan;40(1):61-6. doi: 10.1016/j.amepre.2010.09.027. 

See Supplemental Material , page 27, for the full article. 

 The low knowledge of genetics, the low confidence in their genetic knowledge, and the 
association between confidence in medical genetics and not having suspected a 
BRCA or MMR mutation highlights the connection between provider confidence, 
knowledge and the quality of care.  

 With the goal of assuring consistent and high-quality care to all Oregonians, we 
strongly recommends that any predisposition or presymptomatic genetic testing, 
including BRCA & MMR testing, be accompanied with pre- & post-test genetic 
counseling and conducted by a qualified health care professional with training in 
genetics.  

8) Aggressive marketing increases provider awareness of available genetic tests, but 
does not increase knowledge of heritable genetic cancers. The CoC standards, 
discussed in #1, state clearly that marketing events is not considered adequate training. 
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 …“educational seminars offered by commercial laboratories about how to perform genetic 
testing are not considered adequate training for cancer risk assessment and genetic 
counseling.” 

 Oregon providers are regularly being approached by sales representatives, receiving 
marketing information in the mail, and going to presentations sponsored by genetic testing 
companies. In addition, patients are also receiving mailings and viewing pharmaceutical 
commercials. All of this activity is increasing the awareness of available genetic testing, 
but is not increasing the knowledge about cancer genetic medicine. 

9) We recognize that access to genetic services is challenging for many Oregonians, yet 
access to cancer genetic services is improving in the state, with new clinics in 
eastern Oregon and new telemedicine services in Southern Oregon and the Salem 
area. Expansion into other underserved areas is under discussion.   

 
Among the adult Medicaid population who are receiving genetic testing, the majority live 
within the 80 mile driving distance (red line) of a cancer genetics clinic, and many live within a 
30 mile driving distance (blue line). Anecdotal evidence from conversations with cancer 
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genetic counselors indicate that many individuals are willing to drive long distances to get 
quality information, risk assessment, and genetic services. 

Oregon data indicates that patients who are appropriate for genetic counseling (shown on 
page 8 & 9) are not given the option of seeking genetic counseling or being referred to a 
genetic specialist because their providers do not mention genetic counseling or discourage 
them from seeking genetic counseling. 

In summary, the Oregon Genetics Program feels strongly that patients and their 
families are better served when genetic services are provided by qualified providers 
wherever possible, as is outlined in the current Medicaid guidelines. 

 Our goal is to improve the quality and economy of genetic testing by emphasizing that 
referral for genetic consultation before testing is preferred wherever possible. The level of 
expertise needed in the current climate with a rapidly changing array of testing available 
and increasing complexity of results interpretation in cancer argues for enforcing the 
current guideline rather than diluting it.   

 We feel that genetic consultation before testing is crucial in indicating if testing is 
necessary, what test is appropriate and who in the family is appropriate to test, as well as 
to interpret test results.  

 CoC Standards define who should be considered a genetic specialist and also define pre- 
and post-test genetic counseling. These standards are being adopted by CoC 
credentialed cancer centers and health insurance companies such as Cigna and Priority 
Health. 

 If there is intent to broaden the type of provider that can order testing and provide 
informed consent for testing, we suggest that the language be in line with CoC Standards, 
as well as evidence-based guidelines such as the National Comprehensive Cancer 
Network (NCCN) guidelines and the U.S. Preventive Services Task Force (USPSTF) 
recommendations. 

The current NCCN guidelines state: 

“Genetic counseling is highly recommended when genetic testing is offered and after 
results are disclosed. A genetic counselor, medical geneticist, oncologist, surgeon, 
oncology nurse, or other health professional with expertise and experience in cancer 
genetics should be involved early in counseling patients who potentially meet criteria for 
an inherited syndrome.” (p.13, NCCN Clinical Practice Guidelines in Oncology, 
Genetic/Familial High-Risk Assessment: Breast and Ovarian version 4.2013, NCCN.org) 

If the Healthcare Evidence Review Committee decides to broaden the current cancer genetic 
services policies, we strongly recommend adding information to the guidelines, instead of 
removing information. There is clear evidence that non-genetic specialist providers are 
generally unable to provide appropriate risk assessment and genetic counseling services. We 
recommend retaining the guideline for genetic counseling as the best option, but expanding 
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coverage of genetic testing to allow more flexibility regarding the types of professionals 
allowed to provide genetic testing. Our suggested draft wording is as follows:  
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DIAGNOSTIC GUIDELINE D1, NON-PRENATAL GENETIC TESTING GUIDELINE 

Coverage of genetic testing in a non-prenatal setting shall be determined by the algorithm 
shown in Figure D1 unless otherwise specified below. 

A) Related to genetic testing for patients with breast/ovarian and colon/endometrial 
cancer or other related cancers suspected to be hereditary, or patients at 
increased risk to due to family history. 

1) Services are provided according to the Comprehensive Cancer Network 
Guidelines. 

a) Lynch syndrome (hereditary colorectal and endometrial cancer, and other 
cancers associated with Lynch syndrome) services (CPT 81292-81300, 
81317-81319) and familial adenomatous polyposis (FAP) services (CPT 
81201-81203) should be provided as defined by the NCCN Clinical Practice 
Guidelines in Oncology. Colorectal Cancer Screening. V.1.2013 (4/13/13). 
www.nccn.org 

b) BRCA1/BRCA2 testing services (CPT 81211-81217) for women without a 
personal history of breast, and/or ovarian, and other associated cancers 
should be provided to high risk women as defined in Guideline Note 3 or as 
otherwise defined by the US Preventive Services Task Force. 

c) BRCA1/BRCA2 testing services (CPT 81211-81217) for women with a 
personal history of breast,  and/or ovarian, and other associated  cancers 
and for men with breast cancer or other associated cancers should be 
provided according to the NCCN Clinical Practice Guidelines in Oncology. 
Genetic/Familial High-Risk Assessment: Breast and Ovarian. V.1.2011 
(4/7/11). www.nccn.org 

d) PTEN (Cowden syndrome) services (CPT 81321-81323) should be 
provided as defined by the NCCN Clinical Practice Guidelines in Oncology. 
Colorectal Screening V.1.2013 (5/13/13). www.nccn.org. 

2) Genetic counseling should precede genetic testing for hereditary cancer 
whenever possible. Very rarely, it may be appropriate for a genetic test to be 
performed prior to genetic counseling for a patient with cancer. If this is done,  
genetic testing should be accompanied by pre- and post- test informed 
consent and genetic counseling should be provided as soon as practical. 

a) Pre and post-test genetic counseling by the following providers should be 
covered. 

i) Medical Geneticist (M.D.) - Board Certified or Active Candidate Status 
from the American Board of Medical Genetics 
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ii) Clinical Geneticist (Ph.D.) - Board Certified or Active Candidate Status 
from the American Board of Medical Genetics. 

iii) Genetic Counselor - Board Certified or Active Candidate Status from the 
American Board of Genetic Counseling, or Board Certified by the 
American Board of Medical Genetics. 

iv) Advance Practice Nurse in Genetics - Credential from the Genetic 
Nursing Credentialing Commission. 

b) If timely pre-test genetic counseling is not possible, appropriate genetic 
testing accompanied by pre- and post- test informed consent and post-test 
disclosure performed by a board-certified physician with experience in 
cancer genetics should be covered. 

i) Post-test genetic counseling should be performed as soon as is practical. 

GUIDELINE NOTE 3, PROPHYLACTIC TREATMENT FOR PREVENTION OF BREAST 
CANCER IN HIGH RISK WOMEN 

Lines 4,197 

Bilateral prophylactic breast removal is included on Line 4 for women without a personal 
history of invasive breast cancer who are at high risk for breast, ovarian, and other related 
cancers. Prior to surgery, women without a personal history of breast , ovarian, and other 
related cancers must have a genetics consultation by the providers outlined in section 2) 
a). High risk is defined as: 

A) Having a BRCA1/BRCA2 mutation; 

B) Having a strong family history of breast cancer, defined as one of the following: 

1) 2 first-degree or second degree relatives diagnosed with breast cancer at 
younger than an average age of 50 years (at least one must be a first-degree 
relative); 

2) 3 first-degree or second-degree relatives diagnosed with breast cancer at 
younger than an average age of 60 years (at least one must be a first-degree 
relative ); 

3) 4 relatives diagnosed with breast cancer at any age (at least one must be a first-
degree relative); 

4) 1 relative with ovarian cancer at any age and, on the same side of the family, 
either 1 first-degree relative (including the relative with ovarian cancer) or 
second-degree relative diagnosed with breast cancer at younger than age 50 
years, or 2 first-degree or second-degree relatives diagnosed with breast cancer 
at younger than an average age of 60 years, or another ovarian cancer at any 
age; 

5) 1 first-degree relative with cancer diagnosed in both breasts at younger than an 
average age of 50 years; 
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We also recommend that you keep Figure D1 (Non-Prenatal Genetic Testing Algorithm) as is. 

We sincerely thank you for your time and attention to this matter. We highly regard the 
important work you do and appreciate any opportunity we have to work with you on matters 
relating to the health of Oregonians and genetics. Please let us know if you have any 
questions or would like to discuss this or other topics. 

 

Kind regards,  

Karen Kovak & Summer Lee Cox 

 

6) 1 first-degree or second-degree relative diagnosed with bilateral breast cancer 
and one first-degree or second-degree relative diagnosed with breast cancer at 
younger than an average age of 60 years; or, 

7) a male relative with breast cancer at any age and on the same side of the family 
at least 1 first-degree or second-degree relative diagnosed with breast cancer at 
younger than age 50 years, or 2 first-degree or second-degree relatives 
diagnosed with breast cancer at younger than an average age of 60 years. 

C) A history of LCIS with a family history of breast cancer; or, 

D) A history of treatment with thoracic radiation between ages 10 and 30. 

Contralateral prophylactic mastectomy is included on Lines 4 and 197 for women with a 
personal history of breast, ovarian, or other associated cancers and any of the high risk 
categories listed above. In addition, contralateral prophylactic mastectomy of the 
unaffected breast is indicated for women with invasive lobular carcinoma. 

Prophylactic oophorectomy is included on Line 4 for women who have the BRCA1/BRCA2 
mutation. 
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Question: Should the recently approved guideline on sleep apnea in adults be revised? 
 
Question source: Christine Seals, MD, and other Medical Directors from CCOs 
 
Issue: On 1/9/14 HERC approved Prioritized List changes regarding the treatment of 
sleep apnea in adults, based on an approved Coverage Guidance.  The CCO Medical 
Directors have had concerns with the proposed and approved language. They are most 
concerned with the allowance of coverage for an AHI from 5 to 14 in the face of limited 
evidence.  They suggested adding language that would clarify the coverage of CPAP for 
this AHI range if sleep disturbance is not otherwise explainable.   
 
Prioritized list changes approved by HERC 1/9/2014: 
 
 
GUIDELINE NOTE 27, TREATMENT OF SLEEP APNEA IN ADULTS 

Line 210 

CPAP is covered initially when all of the following conditions are met: 

 12 week ‘trial’ period to determine benefit. This period is covered if apnea-

hypopnea index (AHI) or respiratory disturbance index (RDI) is greater than or 

equal to 15 events per hour; or if between 5 and 14 events with additional 

symptoms including one or more of the following:  

o excessive daytime sleepiness (Epworth Sleepiness Scale score > 10), or  

o documented  hypertension, or 

o ischemic heart disease, or  

o history of stroke; 

 Providers must provide education to patients and caregivers prior to use of CPAP 

machine to ensure proper use; and  

 Positive diagnosis through polysomnogram (PSG) or Home Sleep Test (HST). 

CPAP coverage subsequent to the initial 12 weeks is based on documented patient 
tolerance, compliance, and clinical benefit. Compliance (adherence to therapy) is 
defined as use of CPAP for at least four hours per night on 70% of the nights during a 
consecutive 30 day period. 
 
Mandibular advancement devices (oral appliances) are covered for those for whom 
CPAP fails or is contraindicated. 
 
Surgery for sleep apnea in adults is not covered.  
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HERC Staff Recommendations: 
 
Either  

1) Make no change  
OR 

2) Modify Guideline Note 27 as follows: 
 
GUIDELINE NOTE 27, TREATMENT OF SLEEP APNEA IN ADULTS 

Line 210 

CPAP is covered initially when all of the following conditions are met: 

 12 week ‘trial’ period to determine benefit. This period is covered if apnea-

hypopnea index (AHI) or respiratory disturbance index (RDI) is greater than or 

equal to 15 events per hour; or if between 5 and 14 events with additional 

symptoms including one or more of the following:  

o excessive daytime sleepiness (Epworth Sleepiness Scale score > 10) that 

is not attributable to another modifiable sedating condition (e.g. narcotic 

dependence) or, excessive daytime sleepiness and they are engaged a 

high risk occupation (e.g. commercial truck driving), or  

o documented  hypertension, or 

o ischemic heart disease, or  

o history of stroke; 

 Providers must provide education to patients and caregivers prior to use of CPAP 

machine to ensure proper use; and  

 Positive diagnosis through polysomnogram (PSG) or Home Sleep Test (HST). 

CPAP coverage subsequent to the initial 12 weeks is based on documented patient 
tolerance, compliance, and clinical benefit. Compliance (adherence to therapy) is 
defined as use of CPAP for at least four hours per night on 70% of the nights during a 
consecutive 30 day period. 
 
Mandibular advancement devices (oral appliances) are covered for those for whom 
CPAP fails or is contraindicated. 
 
Surgery for sleep apnea in adults is not covered.  
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Question: Fluoride varnish guideline revision 
 
Question source: Deborah Loy, Capitol Dental Care 
 
Issue:  
Deborah Loy submitted a letter about fluoride varnish coverage in medical 
settings (see letter) expressing concerns about coverage of varnish in medical 
settings in adolescents up to age 18.  There was concern about decreasing 
dental visits because this service was provided in medical offices, as well as 
inappropriate application in lower risk patients. 
 
Prioritized List background 
At the August 8, 2013 VBBS meeting, the D1206 code was added to Lines 3 and 
4 (3 only on the ICD-10 List). 

Code Code Description Current Lines 

D1206 Topical application of fluoride 
varnish 

57,3 

D1208 Topical application of fluoride 57 PREVENTIVE DENTAL 
SERVICES 

 
8/8/2013 
The evidence reviewed included a MED 2009 report and the ADA 2006 
guidelines on the efficacy of fluoride varnish. 

1) MED 2009 

a. Evidence based review 

b. Good evidence of effectiveness of fluoride varnish twice per year 

through age 16 

2) American Dental Association 2006 

a. Recommends fluoride varnish through age 18 for moderate and 

high risk children twice per year 

 
The adopted guideline note was as follows: 
 

GUIDELINE NOTE 17, PREVENTIVE DENTAL CARE 
Lines 3,4,58 
 
Dental cleaning is limited to once per 12 months for adults and twice per 
12 months for children up to age 19 (D1110, D1120). More frequent dental 
cleanings may be required for certain higher risk populations. Additionally, 
assessment (D0191) may be performed once per 12 months for adults 
and twice per 12 months for children up to age 19. 
 
Fluoride varnish (D1206) is included on Lines 3 and 4 for use with children 
18 and younger during well child preventive care visits. Fluoride 
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treatments (D1206 and D1208) are included on line Line 58 PREVENTIVE 
DENTAL SERVICES for use with adults and children during dental visits. 
The total number of fluoride applications provided in all settings is not to 
exceed four per twelve months for a child at high risk for dental caries and 
two per twelve months for a child not at high risk. The number of fluoride 
treatments is limited to once per 12 months for average risk adults and up 
to four times per 12 months for high risk adults. 

 
 
Evidence review on the application of fluoride varnish in medical settings 
 
USPSTF, 2013 DRAFT Assessment of benefit 

1. The USPSTF concludes with moderate certainty that there is a moderate 
net benefit to prescribing oral fluoride supplementation at recommended 
doses starting at age 6 months to children with inadequate fluoride in their 
water, and there is a moderate net benefit to applying fluoride varnish to 
the primary teeth of infants and children starting at the age of primary 
tooth eruption. 

2. The USPSTF found adequate evidence that primary care clinicians can 
effectively identify dental caries in children age 5 years or younger; 
however, the USPSTF found inadequate evidence on the effectiveness of 
screening to improve outcomes and on the harms of screening or 
treatment. Therefore, the USPSTF concluded that the evidence on the 
benefits and harms of screening is lacking, and the balance of benefits 
and harms could not be determined. 

 
USPSTF, 2013 DRAFT Recommendation statement 

3. The U.S. Preventive Services Task Force (USPSTF) recommends that 
primary care clinicians prescribe oral fluoride supplementation starting at 
age 6 months for children whose water supply is deficient in fluoride, and 
apply fluoride varnish to the primary teeth of infants and children starting 
at the age of primary tooth eruption.  B recommendation. 

4. The USPSTF concludes that the current evidence is insufficient to assess 
the balance of benefits and harms of routine screening for dental caries in 
children from birth to age 5 years by primary care clinicians.  I statement. 

 
Pahel, 2011 

1. Claims review 
2. Involved entire North Carolina Medicaid program, childrens aged 72 

months or younger from 2000 through 2006.  
3. Results: “Children enrolled in North Carolina Medicaid with ≥ 4 IMB visits 

experienced, on average, a 17% reduction in dental-caries-related 
treatments up to 6 years of age compared with children with no IMB visits. 
When we simulated data for initial IMB visits at 12 and 15 months of age, 

http://www.uspreventiveservicestaskforce.org/uspstf12/dentalprek/dentchdraftrec.htm#brec
http://www.uspreventiveservicestaskforce.org/uspstf12/dentalprek/dentchdraftrec.htm#irec
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there was a cumulative 49% reduction in caries-related treatments at 17 
months of age. The cumulative effectiveness declined because of an 
increase in treatments from 24 to 36 months, an increase in referrals for 
dental caries occurred with increasing time since fluoride application, and 
emergence of teeth not initially treated with fluoride.” 

4. Conclusions:  
a. Reduced caries related treatments for children with ≥ 4 IMB visits. 

Multiple applications of fluoride at the time of primary tooth 
emergence seem to be most beneficial. Referrals to dentists for 
treatment of existing disease detected by physicians during IMB 
implementation limited the cumulative reductions in caries-related 
treatments, but also contributed to improved oral health. 

 
 
Stearns, 2012 

1. Cost effectiveness analysis  
2. Into the Mouths of Babes – model in North Carolina involving screening, 

parental counseling, topical fluoride application, and referral to dentists, if 
needed 

3. N = 209 285 children enrolled in Medicaid at age 6 months 
4. compared children with 4 or more vs 0 IMB visits 

5. Results: “Into the Mouths of Babes is 32% likely to be cost-saving, with 
discounting of benefits and payments. On average, IMB visits cost $11 
more than reduced dental treatment payments per person. The program 
almost breaks even if future benefits from prevention are not discounted, 
and it would be cost-saving with certainty if IMB services could be 
provided at $34 instead of $55 per visit. The program is cost-effective with 
95% certainty if Medicaid is willing to pay $2331 per hospital episode 
avoided.” 

 

Recommendations from others 
Health Resources and Services Administration (HRSA) 

 One of HRSA’s top strategic priorities and a goal of the 2010-2015 HHS 
Strategic Plan is the integration of oral health into primary care 

 
AAPD, 2012 
Guideline on Infant Oral Health Care 

1. Oral health risk assessment: Every infant should receive an oral health 
risk assessment from his/her primary health care pro-vider or qualified 
health care professional by six months of age.  

2. Establishment of a dental home: Parents should establish a dental home 
for infants by 12 months of age. 

3. Health care professionals and all other stakeholders in children’s oral 
health should support the identification of a dental home for all infants by 
12 months of age. 

http://www.hrsa.gov/about/strategicplan.html
http://www.hhs.gov/secretary/about/priorities/priorities.html
http://www.hhs.gov/secretary/about/priorities/priorities.html
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4. Professionally-applied topical fluoride, such as fluoride varnish, should be 
considered for children at risk for caries 

 
Bright Futures Guideline Promoting Oral Health 

1. Encourage establishment of dental home by age 1 
2. Oral health risk assessment in primary care office by age 6 months (policy 

adopted 2003) 
3. in the absence of a dental home program that is able to see the 1- to 4-

year-old child, the primary care child health care professional should 
continue to perform oral health risk assessments in the 1- to 4-year-old 
child. 

4. The AAPD also recommends that health care professionals use the 
Caries-Risk Assessment Tool (CAT) beginning at age 1 year (Table 1) as 
part of the oral risk assessment. 

5. Some child health care professionals also may provide enhanced oral 
health counseling or apply fluoride varnish to help with caries prevention in 
high risk children 

 
 
HERC staff assessment 
The guideline enables coverage of varnish in medical offices for up to ages 18.  
This is based on evidence up to age 16 in moderate and high risk children and 
adolescents and the ADA professional guidelines support this, and extend the 
age up to 18.  The 16 to 18 age gap is not supported by evidence, however, 
there is evidence of efficacy for under 16, the cost is relatively low, and harms 
are few and 18 is more consistent with other age cutoffs in the Prioritized List. 
 
Medicaid eligibility (i.e. low socioeconomic status) is one of the qualifying 
definitions of moderate to high risk for which varnish is indicated. All patients 
under OHP would thus meet this definition of risk. 
 
There is good data that varnish application in primary care settings is effective, 
and possibly cost-saving. Recommending establishment with a dental provider is 
part of the risk assessment and fluoride varnish treatment. 
 
 
HERC Staff Recommendations:  

1) Make no change to the current guideline 
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February 11, 2014 

 

 

Oregon Health Policy & Research 

Health Evidence Review Commission 

1225 Ferry Street 

Suite C 

Salem, Oregon 97301 

 

RE: Dental Procedure Codes D01206, D0145, and D0191 

 

Dear Darren Coffman: 

 

The Health Evidence Review Commission (HERC) has made some recent decisions 

regarding dental procedure coverage and line placement. I do not feel these decisions 

have necessarily included input from the Oral Health Advisory Panel (OHAP) and/or if 

they were discussed the subjects were not well vetted before HERC made a decision.  

There is a great deal of broad based oral health expertise on the advisory panel to not use 

it to full advantage.   

 

A decision was made by the HERC to expand coverage in a medical setting of fluoride 

varnish D1206 up through age 18.  As an oral health advisory panel member I do not 

dispute the evidence and value of fluoride varnish in a medical setting for younger 

children. It is questionable on its impact for older school age children.  This HERC 

decision was made without input from the OHAP.  Having a dental home is a key factor 

in a child’s oral health.  It is for this reason that the American Academy of Pediatrics 

‘Oral Health Risk Assessment Tool’ lists ‘existing dental home’ first on its ‘protective 

factors’. Oregon Health Plan (OHP) utilization shows low penetration rates for young 

children however, penetration numbers rise significantly for school aged children.  

 

Families covered under OHP struggle with environmental barriers (i.e. transportation, 

time off from work/school, arranging child care for children not scheduled to be seen 

etc.). It is for these reasons that medical-dental collaboration surrounding the young child 

is seen as a best practice. Young children during the first years of life are seeing medical 

providers for well child checks and immunizations.  Incorporating oral health assessment, 

anticipatory guidance and fluoride varnish during these visits makes good practical sense.  

It makes less sense to do so with older children and potential confuse parents or through 

the convenience of not having to seek services from yet one more provider (a dentist) 

negatively impact either an established dental home or motivation to acquire one.  If I am 

a stressed out mom and my medical provider looks into my child’s mouth, gives some 

hygiene instructions and applies fluoride varnish I am going to think why do I have to 

make that ‘extra visit’ to see the dentist. 
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A medical provider should need to do an oral health risk assessment in order to bill 

D01206.  If a child has an existing dental home (at age?? to be determined in conjunction 

with input from the OHAP) the OHP member should be found low risk and fluoride 

varnish in a medical setting after that age would not be covered.  If the child does not 

have an existing dental home vanish would be covered.  However, in addition to applying 

varnish the medical provider would need to make a referral to the coordinated care 

organization (CCO) for a dental home to be established. One of the CCO metrics being 

proposed is dental service penetration. Services delivered by a medical provider are not 

per Medicaid counted as dental services they are oral health services.  The CCO has a 

wonderful opportunity to coordinate care across delivery systems.  The HERC’s decision 

to cover fluoride varnish in a medical setting for the older age child seems counter 

intuitive to Triple Aim goals of better care, services and lower costs.  Tearing down 

delivery system silos versus building new ones is a vision of transformation.  

 

Another decision by the HERC was to place D0145 (oral evaluation for a patient under 

three years of age) on a medical line to cover this procedure being done by medical 

providers.  I wholeheartedly disagree with this decision. With the Health Insurance 

Portability and Accountability Act (HIPPA) it not only included privacy rules but also 

mandated use of national coding standards.  For dental that would be the American 

Dental Association (ADA) Current Dental Terminology (CDT) coding manual.  In the 

CDT under the ‘Diagnostic’ section are found the clinical evaluation codes.  The 

evaluation codes descriptors state ‘the codes in this section recognize the cognitive skills 

necessary for patient evaluation. The collection and recording of some data and 

components of the dental examination may be delegated, however, the evaluation, which 

includes diagnosis and treatment planning, is the responsibility of the dentist…  
 

The CDT is a copy-write manual.  No other procedure code descriptors other than the 

evaluation codes so clearly calls out the dentist and him/her not delegating this diagnostic 

component.   These evaluation codes are not simply an assessment and/or screening they 

encompasses the full breadth of dental diagnosing, and treatment planning including 

development of a preventive oral health regimen.  Although I have the utmost respect for 

the cognitive skills of medical providers the ADA code descriptor requirements of D0145 

cannot be met by a medical provider.  

 

Under the OHP and any other Medicaid program requirements a provider must bill the 

‘most accurate code’ that describes the service delivered. ADA recognized the 

importance of non-dentists in conducting oral health pre-diagnostic services such as 

screening and/or assessment.  Unlike the evaluation codes the new screening and 

assessment codes can be done by non-dentists (i.e. medical and/or mid-level dental 

providers).  My recommendation is that HERC remove D0145 from a medical line and 

instead D0191 (assessment of a patient) described as ‘a limited clinical inspection that is 

performed to identify possible signs of oral or systemic disease, malformation, or injury, 

and the potential need for referral for diagnosis and treatment should be added to a 

medical line in its place. 
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Although Oregon does allow physicians to do dental services it does not relieve a medical 

provider from being held to the cognitive skills and standard of care expected to do the 

service as described. It also does not relieve a provider from billing the most accurate 

code that describes the service. It makes dill or beans to me if some states are allowing 

medical providers to bill D0145. Many states made this well intentioned but ill resulted 

decision trying to fill a void of not having any other dental screening and/or assessment 

codes to choose from. That is not the case today with D0190 and D0191 added to the 

CDT coding manual.  I feel medical providers should be paid in addition to a well child 

check for doing D0191.  

 

In closing, many in dental have anxiously awaited risk assessment codes.  The new risk 

assessment codes are D0601 (low), D0602 (moderate) and D0603 (high) risk come with a 

flurry of expectations. The risk assessment that will take place in a medical setting will 

look very different than those in a dental setting.  The average medical encounter has a 

lot to squeeze in a limited duration of time. Dental will be working out what we hope to 

see done in utilizing risk assessment codes. Some of those decisions will need additional 

evidence and debate. Medical on the other hand has an acceptable tool in the oral health 

risk assessment proposed by the American Academy of Pediatrics.  This is the same tool 

recommended by ‘Smiles for Life’ a training program with wide support from the 

medical community.  I would recommend its use for medical providers. 

 

I have recommended to the Division of Medical Assistance Programs that medical 

provider has oral health training available to them similar to what is done in other states.  

Oregon’s ‘First Tooth’ program or ‘Smiles for Life’ could be the training curriculum for 

medical providers. A medical provider who wishes to receive higher reimbursement for 

oral prevention codes would in states like Washington and North Carolina be required to 

complete training.  Ones who do not want to complete training still may bill the codes but 

will not be reimbursed at the higher level. 

 

I sincerely hope the HERC reconsiders recent decisions and reconvenes the OHAP for 

further discussion and vetting.  

 

Sincerely, 

 

 

Deborah Loy 

Capitol Dental Care  
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I did not find many studies measuring the effectiveness of oral health programs in medical settings. I no doubt 

missed some, so please feel free to send along others.-Weston 

 

Arch Pediatr Adolesc Med. 2012 Oct;166(10):945-51. Available: 

http://www.ncbi.nlm.nih.gov/pubmed/22926203: 

Cost-effectiveness of preventive oral health care in medical offices for young Medicaid enrollees. 

Stearns SC, Rozier RG, Kranz AM, Pahel BT, Quiñonez RB. 

Abstract 

OBJECTIVE:  

To estimate the cost-effectiveness of a medical office-based preventive oral health program in North Carolina 

called Into the Mouths of Babes (IMB). 

DESIGN:  

Observational study using Medicaid claims data (2000-2006). 

SETTING:  

Medical staff delivered IMB services in medical offices, and dentists provided dental services in offices or 

hospitals. 

PARTICIPANTS:  

A total of 209 285 children enrolled in Medicaid at age 6 months. 

INTERVENTIONS:  

Into the Mouths of Babes visits included screening, parental counseling, topical fluoride application, and 

referral to dentists, if needed. The cost-effectiveness analysis used the Medicaid program perspective and a 

propensity score-matched sample with regression analysis to compare children with 4 or more vs 0 IMB visits. 

MAIN OUTCOME MEASURES:  

Dental treatments and Medicaid payments for children up to age 6 years enabled assessment of the likelihood of 

whether IMB was cost-saving and, if not, the additional payments per hospital episode avoided. 

RESULTS:  

Into the Mouths of Babes is 32% likely to be cost-saving, with discounting of benefits and payments. On 

average, IMB visits cost $11 more than reduced dental treatment payments per person. The program almost 

breaks even if future benefits from prevention are not discounted, and it would be cost-saving with certainty if 

IMB services could be provided at $34 instead of $55 per visit. The program is cost-effective with 95% 

certainty if Medicaid is willing to pay $2331 per hospital episode avoided. 

CONCLUSIONS:  

Into the Mouths of Babes improves dental health for additional payments that can be weighed against 

unmeasured hospitalization costs. 

Pediatrics. 2011 Mar;127(3):e682-9. Available: http://www.ncbi.nlm.nih.gov/pubmed/21357343:  

Effectiveness of preventive dental treatments by physicians for young Medicaid enrollees. 

Pahel BT, Rozier RG, Stearns SC, Quiñonez RB. 

http://www.ncbi.nlm.nih.gov/pubmed/22926203
http://www.ncbi.nlm.nih.gov/pubmed/21357343
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Abstract 

OBJECTIVE:  

To estimate the effectiveness of a medical office-based preventive dental program (Into the Mouths of Babes 

[IMB]), which included fluoride varnish application, in reducing treatments related to dental caries. 

METHODS:  

We used longitudinal claims and enrollment data for all children aged 72 months or younger enrolled in North 

Carolina Medicaid from 2000 through 2006. Regression analyses compared subgroups of children who received 

up to 6 IMB visits at ages 6 to 35 months with children who received no IMB visits. Analyses were adjusted for 

child and area characteristics. 

RESULTS:  

Children enrolled in North Carolina Medicaid with ≥ 4 IMB visits experienced, on average, a 17% reduction in 

dental-caries-related treatments up to 6 years of age compared with children with no IMB visits. When we 

simulated data for initial IMB visits at 12 and 15 months of age, there was a cumulative 49% reduction in 

caries-related treatments at 17 months of age. The cumulative effectiveness declined because of an increase in 

treatments from 24 to 36 months, an increase in referrals for dental caries occurred with increasing time since 

fluoride application, and emergence of teeth not initially treated with fluoride. 

CONCLUSIONS:  

North Carolina's IMB program was effective in reducing caries-related treatments for children with ≥ 4 IMB 

visits. Multiple applications of fluoride at the time of primary tooth emergence seem to be most beneficial. 

Referrals to dentists for treatment of existing disease detected by physicians during IMB implementation limited 

the cumulative reductions in caries-related treatments, but also contributed to improved oral health. 

Prim Dent Care. 2010 Apr;17(2):53-60 available: http://www.ncbi.nlm.nih.gov/pubmed/20353653  

A review of effective methods of delivery of care: skill-mix and service transfer to primary care settings. 

Williams DM
1
, Medina J, Wright D, Jones K, Gallagher JE. 

Abstract 

AIMS:  

Health policy in England is seeking to minimise hospital use and provide access to services in a primary 

healthcare setting and maximise skill-mix, driven by issues such as cost and access. The aim of this review was 

to determine the effectiveness of increased use of skill-mix and service transfer within general and oral 

healthcare. Secondary outcome measures were related to cost, quality, access, health outcomes and satisfaction. 

METHODS:  

Data sources were the Cochrane Database of Systematic Reviews, Centre for Reviews and Dissemination 

DARE, British Nursing Index, CINAHL, EMBASE, MEDLINE, and PsycINFO from 1996 to August 2008. 

The reference lists of relevant papers were scanned to identify additional studies. Data selection: A rapid 

appraisal of systematic reviews, randomised controlled trials, controlled trials and service evaluations in relation 

to specialist services, practitioners with a special interest, medical and dental, nursing and dental care 

professionals, together with evidence of service shifts from secondary to primary care was undertaken. 

RESULTS:  

A total of 206 papers were reviewed. All titles and abstracts of articles and papers found were extracted and 

validated according to predefined criteria. They were screened for relevance by two researchers, who assessed 

http://www.ncbi.nlm.nih.gov/pubmed/20353653
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trial quality and extracted data. Twenty-six papers met the inclusion criteria. The literature demonstrated limited 

evidence of the cost-effectiveness and health outcomes associated with changes in setting and skill-mix. 

However, there was evidence of improved access, patient and professional satisfaction. 

CONCLUSIONS:  

There is an overwhelming need for well-designed interventions with robust evaluation to examine cost-

effectiveness and benefits to patients and the health workforce. 

Evid Based Dent. 2011;12(2):51. Available: http://www.ncbi.nlm.nih.gov/pubmed/21701550  

Skill-mix and service transfer to primary care settings. 

Richards D. 

Abstract 

DATA SOURCES:  

British Nursing Index, CINAHL, Cochrane Database of Systematic Reviews, DARE (Database of Abstracts of 

Reviews of Effects), EMBASE, Medline, PsycINFO and the reference lists of eligible papers were searched. 

STUDY SELECTION:  

Studies that focused on practitioners with special interests (PwSIs) or roles clearly created/defined to be 

practising with special interests, detailing innovative ways of working with a special interest with evidence of 

formal evaluation of changing role of location of service from systematic reviews or interventions were 

included. Surveys of views on changing skill-mix or location of services, studies that did not concern dental or 

medical professionals, dental care or nursing professionals were excluded. Only studies in English and with a 

UK focus were included. 

DATA EXTRACTION AND SYNTHESIS:  

All titles and abstracts identified were screened for relevance. Two authors assessed quality and extracted data, 

queries were reviewed by a third author and a narrative synthesis was presented. 

RESULTS:  

Twenty-six papers met the criteria with a strong bias towards the medical literature. Five categories emerged:(i) 

specialist outreach; (ii) general practitioners with a special interest; (iii) nurse practitioners with a special 

interest; (iv) dental care professionals; (v) out-of-hospital services. Evidence showed specialist outreach clinics 

to be effective in relation to access and patient satisfaction with some having a higher quality of care but higher 

cost. However there may be cost-benefits associated with this care, particularly when part of a multifaceted 

intervention. There is controversy and a limited evidence as to whether the services provided by medical PwSIs 

are effective, and whether the benefits outweigh the risk and the cost. From the evidence obtained through early 

innovation, it appears that these services can increase access and are more satisfying for patients, and that these 

roles have the potential to bring more work satisfaction to the practitioners. Overall, the findings do support the 

view that moving specialist care into the primary care setting via appropriately trained nurse practitioners is an 

effective use of resources, but with the caveat that nurse practitioners in primary care are not necessarily cost-

effective. There is evidence that professionals complementary to dentistry (PCDs) are able to diagnose a range 

of conditions and, with appropriate training, complete a wide range of dental procedures as well as dentists, but 

much of the evidence for other aspects of substitution was of lower quality, weak or insufficient. 

CONCLUSIONS:  

There was limited evidence of the cost-effectiveness and health outcomes associated with changes in setting and 

http://www.ncbi.nlm.nih.gov/pubmed/21701550
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skill-mix. However, there was evidence of improved access, patient and professional satisfaction. There is an 

overwhelming need for well-designed interventions with robust evaluation to examine cost-effectiveness and 

benefits to patients and the health workforce. 

J Public Health Dent. 2004 Summer;64(3):164-72. Available: 

http://www.ncbi.nlm.nih.gov/pubmed/15341140  

Efficacy of educational interventions targeting primary care providers' practice behaviors: an overview 

of published systematic reviews. 

Sohn W, Ismail AI, Tellez M. 

Abstract 

OBJECTIVES:  

Primary care providers (e.g., family physicians, pediatricians, registered nurses, physician assistants, and nurse 

practitioners) could play a pivotal role in the provision of preventive services, especially for very young 

children (younger than 3 years old) and population groups with limited access to dental care. Given the current 

problems with access to dental care among low-income Americans, we contend there is a need to involve 

nondental primary health care providers in screening for and preventing oral health problems. The objective of 

this overview is to present findings from systematic reviews on the efficacy of continuing medical education, 

printed educational material, academic outreach, reminders, and local opinion leaders on the adoption of new 

knowledge and practices by primary care providers. 

METHODS:  

A search was conducted using the Cochrane Library and MEDLINE. The search aimed to locate systematic 

reviews published between January 1988 and March 2003. Two researchers independently extracted data and 

assessed study quality using a modified version of the QUOROM statement. 

RESULTS:  

Eleven systematic reviews were included in this overview. The evidence from the included systematic reviews 

showed that formal continuing medical education (CME) and distributing educational materials did not 

effectively change primary care providers' behaviors. There are effective interventions available to increase 

knowledge and change behaviors of primary care providers, such as small group discussion, interactive 

workshops, educational outreach visits, and reminders. 

CONCLUSION:  

There is a limited knowledge base on the efficacy of the selected interventions on oral health screening by 

primary care providers. Considering the potential role of primary care providers in improving oral health of 

underserved populations, this research area should receive more attention. 

Am J Prev Med. 2004 May;26(4):315-25. Available: http://www.ncbi.nlm.nih.gov/pubmed/15110059  

Physicians' roles in preventing dental caries in preschool children: a summary of the evidence for the 

U.S. Preventive Services Task Force. 

Bader JD1, Rozier RG, Lohr KN, Frame PS. 

Abstract 

CONTEXT:  

Almost 20% of children aged 2 to 5 years have untreated dental caries. Physician interventions to prevent and 

http://www.ncbi.nlm.nih.gov/pubmed/15341140
http://www.ncbi.nlm.nih.gov/pubmed/15110059
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manage dental caries in preschool children could help address this common problem. 

OBJECTIVE:  

To review the evidence for effectiveness of five possible physician interventions- (1) screening and risk 

assessment, (2) referral, (3) provision of dietary supplemental fluoride, (4) application of fluoride varnish, and 

(5) counseling-for the prevention of dental caries for the U.S. Preventive Services Task Force. 

DATA SOURCES:  

Articles from 1966 to 2001 addressing the effectiveness of primary care clinicians' interventions to prevent or 

manage dental caries were identified in MEDLINE. The evidence for effectiveness of supplemental fluorides, 

fluoride varnish, and counseling for caries prevention performed by dental personnel was also examined 

through existing and new systematic reviews. 

DATA SYNTHESIS:  

For most key questions related to the five interventions, the evidence for primary care clinician effectiveness 

was rated as poor owing to the scarcity of studies. Ten surveys of physicians' knowledge and behavior about 

fluoride supplementation provided fair evidence, suggesting that supplementation decisions were often made 

without consideration of other fluoride exposures. Reviews of the dental literature identified fair evidence 

supporting the effectiveness of both fluoride supplements and varnish, although information describing 

effectiveness and adverse outcomes of supplementation with the most recent dosage schedule is not available. 

CONCLUSIONS:  

Evidence for the effectiveness of traditionally recommended primary care clinician interventions (screening, 

referral, counseling) to prevent dental caries in preschool children is lacking. There is fair evidence for the 

effectiveness of two fluoride-based interventions (fluoride supplementation and varnish) applicable in primary 

care practice. However, there is also fair evidence indicating that physicians' consideration of fluoride exposure 

is incomplete, thus increasing the risk for fluorosis among those prescribed supplements. 

This is a 2008 dissertation from one of the authors in the North Carolina studies. Not sure it belongs on 
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Structured Abstract 
 

Background: A 2004 U.S. Preventive Services Task Force (USPSTF) review recommended that 
primary care clinicians prescribe oral fluoride supplementation to preschool children older than 
age 6 months whose primary water source is deficient in fluoride, but found insufficient evidence 
to recommend for or against risk assessment of preschool children by primary care clinicians for 
the prevention of dental caries. 
 
Purpose: To systematically update the 2004 USPSTF review on prevention of dental caries in 
children younger than age 5 years by medical primary care clinicians. 
 

Methods: We searched the Cochrane Central Register of Controlled Trials and Cochrane 
Database of Systematic Reviews (through the 1st quarter of 2013), and Ovid MEDLINE (1999 
through March 8, 2013) and manually reviewed references lists. 
 

Results: No randomized trial or observational study compared clinical outcomes between 
children younger than age 5 years screened and not screened by primary care clinicians for 
dental caries. One good-quality cohort study found primary care pediatrician examination 
following 2 hours of training associated with a sensitivity of 0.76 for identifying a child with one 
or more cavities and 0.63 for identifying children younger than age 36 months in need of a dental 
referral, compared with a pediatric dentist evaluation. No study evaluated the accuracy of risk 
assessment tools applied by primary care clinicians to identify children younger than age 5 years 
at increased risk for future dental caries. We identified no new trials on the effects of oral 
fluoride supplementation in children younger than age 5 years on dental caries outcomes. Three 
randomized trials published since the prior USPSTF review were consistent with three previous 
trials in finding fluoride varnish more effective than no fluoride varnish in reducing caries 
incidence in higher-risk children younger than age 5 years (percent reduction in caries increment, 
18 to 59 percent), though in all trials fluoride varnish was applied by dental personnel. Three 
trials reported no clear effects of xylitol versus no xylitol on caries incidence in children younger 
than age 5 years. Five new observational studies in an updated systemic review were consistent 
with previous findings of an association between early childhood exposure to systemic fluoride 
and enamel fluorosis. Other than diarrhea reported in two trials of xylitol, harms were poorly 
reported in trials of caries prevention interventions. Evidence on the effectiveness of educational 
or counseling interventions and the effectiveness of primary care referral to a dentist remains 
sparse or unavailable 
 
Limitations: Only English-language articles were included. Due to limited evidence from 
randomized trials, we included non-randomized trials. Studies conducted in resource-poor 
settings may be of limited applicability to screening in the U.S. 
 

Conclusions: Evidence previously reviewed by the USPSTF found oral fluoride 
supplementation effective at reducing caries incidence in children younger than age 5 years, but 
associated with risk of enamel fluorosis. New evidence supports the effectiveness of 
professionally applied fluoride varnish at preventing caries in higher-risk children younger than 
age 5 years. Research is needed to understand the accuracy of primary care oral health 
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examination and caries risk assessment, primary care referral to dental care, and effective 
parental and caregiver/guardian educational and counseling interventions. 
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CHAPTER 1. INTRODUCTION 
 

Purpose of Review and Previous USPSTF 
Recommendation 

  
This report was commissioned by the U.S. Preventive Services Task Force (USPSTF), in order 
to update its 2004 recommendation on prevention of dental caries by medical primary care 
clinicians in children younger than age 5 years.1 
 
In 2004, the USPSTF recommended that primary care clinicians prescribe dietary fluoride 
supplementation to children older than age 6 months whose primary water source is deficient in 
fluoride (B recommendation).1 This recommendation was based on fair evidence that in young 
children with low fluoride exposure, prescription of dietary fluoride supplements by primary care 
clinicians is associated with reduced risk of dental caries that outweighs potential harms of 
enamel fluorosis, which in the United States (U.S.) is primarily manifested as mild cosmetic 
discoloration of teeth.2 
 
In 2004, the USPSTF also concluded that the evidence was insufficient to recommend for or 
against routine risk assessment of children younger than age 5 years by primary care clinicians 
for the prevention of dental disease (I statement). The USPSTF found no validated risk-
assessment tools or algorithms for assessing dental disease risk by primary care clinicians, and 
little evidence on the accuracy of primary care clinicians in assessing dental disease risk or on 
performing oral examinations.3 In addition, the USPSTF found little evidence on the 
effectiveness of counseling parents or referring high-risk children to dental care providers in 
reducing risk of caries and related dental disease. Therefore, the USPSTF concluded that there 
was insufficient evidence to determine the balance between benefits and harms of routine risk 
assessment to prevent dental disease among children younger than age 5 years.  

 
Condition Definition 

  
Dental caries, or tooth decay, is an infectious process involving breakdown of the tooth enamel. 
Caries form through a complex interaction between cariogenic, acid-producing bacteria in 
combination with fermentable carbohydrates and other dietary, genetic, behavioral, social, and 
cultural factors.3-5 
 
Children are susceptible to caries as soon as the first teeth appear, which usually occurs around 6 
months of age. Early childhood caries is defined as the presence of one or more decayed (non-
cavitated or cavitated), missing (due to caries), or filled tooth surfaces (dmf) in preschool-age 
children.6 The abbreviation dmfs refers to decayed, missing, or filled primary tooth surfaces, and 
dmft refers to decayed, missing, or filled primary teeth (one tooth may have more than one 
affected surface). 
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Prevalence and Burden of Disease 
  

Dental caries is the most common chronic disease of children in the U.S., and is increasing in 
prevalence among young children.7,8 The National Health and Nutrition Examination Study 
(NHANES) found the prevalence of caries experience in primary teeth in 2- to 5-year-olds 
increased from approximately 24 to 28 percent between 1988 to 1994 and 1999 to 2004.9 
Approximately three quarters of children with caries had not received treatment for the 
condition. 
 
Dental caries disproportionately affects minority and economically disadvantaged children. 
NHANES found that among children ages 2 to 11 years, 54 percent of children in families below 
the federal poverty threshold experienced primary tooth dental caries, compared to one third of 
children in families with incomes above 200 percent of the poverty threshold.9 Mexican 
American children were more likely to experience dental caries in primary teeth (55 percent) 
than were black children (43 percent) or white children (39 percent), and were more likely to 
have untreated dental caries (33, 28, and 20 percent, respectively). In addition to higher 
prevalence, the severity of dental caries is also greater in economically disadvantaged and 
minority children.9 
 
Early childhood caries is associated with pain and loss of teeth, as well as impaired growth, 
decreased weight gain, and negative effects on quality of life.3,10 Repairs or extractions of carious 
teeth can be traumatic experiences for young children, and occasionally result in serious 
complications. Early childhood caries is also associated with failure to thrive and can affect 
appearance, self-esteem, speech, and school performance, and is associated with future caries in 
both the primary and permanent dentitions.11 Premature loss of primary molars due to early 
childhood caries can result in loss of arch space, leading to crowding of the permanent teeth, 
affecting aesthetics and potentially requiring orthodontic correction.3 In 2000, the U.S. Surgeon 
General estimated that over 50 million school hours are lost each year nationally due to dental 
related concerns.8 More recent data indicate that more than 4 million school hours are lost each 
year due to dental care in the state of North Carolina, with over 700,000 of these hours lost due 
to dental pain or infection.12 

 
Etiology and Natural History 

  
Dental caries is a disease that occurs when bacteria, predominantly Streptococcus mutans, 
colonize the tooth surface and metabolize dietary carbohydrates (especially refined sugars) to 
produce lactic and other acids, resulting in demineralization of teeth.3,13 In children ages 12 to 30 
months, caries typically initially affects the maxillary primary incisors and first primary molars, 
reflecting the pattern of eruption. Dental caries first manifests as white spot lesions, which are 
small areas of demineralization under the enamel surface. At this stage, the caries lesion is 
usually reversible. If oral conditions do not improve, demineralization progresses, and eventually 
results in irreversible cavities, with a loss of the normal tooth shape and contour. Continued 
progression of the caries process leads to pulpitis and tooth loss, and can be associated with 
complications such as facial cellulitis and systemic infections.13,14 
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Risk Factors/Indicators 
  

Risk factors for dental caries in young children include high levels of cariogenic bacterial 
colonization, frequent exposure to dietary sugar and refined carbohydrates, inappropriate bottle 
feeding, low saliva flow rates, developmental defects of tooth enamel, low socioeconomic status, 
previous caries, maternal caries, high maternal levels of cariogenic bacteria, and poor maternal 
oral hygiene.13,15 Other risk factors include lack of access to dental care, low community water 
fluoride levels, inadequate tooth brushing or use of fluoride-containing toothpastes, and lack of 
parental knowledge regarding oral health.8  

 
Rationale for Screening/Screening Strategies 

  
Screening for dental caries and risk for caries in young children prior to school entry could 
identify caries at an earlier and reversible stage and lead to interventions to treat existing caries, 
prevent progression of caries, and reduce incidence of future lesions. Screening strategies 
typically include oral health risk assessment and visual examination to identify high-risk 
children, including those already with caries. Primary care clinicians can play an important role 
in screening for dental caries because many young children routinely see a primary care provider 
starting shortly after birth, but do not see a dentist until they are older.16 Approximately three 
quarters of children younger than age 6 years did not have at least one visit to a dentist in the 
previous year, though the proportion with a visit increased from 21 percent in 1996 to 25 percent 
in 2004.17 Access to dental care is limited by many factors, including shortages in dentists 
treating young children, particularly children who are not insured or who are publicly insured.18 
Once children enter school, there are additional opportunities for screening and treatment.19 

 
Interventions/Treatment 

  
In young children at risk for dental caries, interventions focus on reducing the burden of bacteria, 
reducing the intake of refined sugars, and increasing the resistance of teeth to caries 
development.3,15 Strategies to reduce the burden of bacteria include the use of fluoride, parental 
counseling to improve oral hygiene, xylitol, and topical antimicrobials such as chlorhexidine or 
povidone-iodine. Educational and behavioral interventions can reduce intake of refined sugars 
through changes in diet and feeding practices. Children with caries or at risk of caries can also be 
referred for needed dental care. 
 
Fluoride increases the resistance of teeth to caries development. Fluoride exposure can be topical 
(fluoride dentifrices, rinses, gels, foams, varnishes) or systemic (dietary fluoride 
supplements).3,15 Effects of fluoridated water are both topical and systemic. After exposure, 
fluoride is incorporated into dental plaque, saliva and tooth enamel and increases tooth resistance 
to acid decay, acts as a reservoir for remineralization of caries lesions, and inhibits cariogenic 
bacteria.3,14 A potential harm of excessive systemic fluoride exposure is enamel fluorosis, a 
visible change in enamel opacity due to altered mineralization. The severity of change depends 
on the dose, duration and timing of fluoride intake, and is most strongly associated with 
cumulative intake during enamel development. Mild fluorosis manifests as small opaque white 
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streaks or specks in the tooth enamel.2 Severe fluorosis results in discoloration and pitted or 
rough enamel.14 The prevalence of severe enamel fluorosis in the U.S. was estimated at less than 
1 percent in 1999 to 2004.2 
 
Topical fluoride is typically applied as a varnish in young children. Unlike fluoride gels, which 
are commonly used in older, school-aged children, fluoride varnish does not require specialized 
dental devices or equipment and can be applied quickly without the risk of the child swallowing 
large amounts, which can cause transient gastric irritation.3 Compared to other topical fluoride 
application methods (such as acidulated phosphate fluoride or sodium fluoride gel), systemic 
exposure to fluoride is low following application of fluoride varnish.20,21 The varnish results in 
prolonged contact time between the fluoride and the tooth surface, enhancing incorporation into 
the tooth surface layers and more prolonged release. Fluoride varnish is typically available in the 
U.S. as 5 percent sodium fluoride (2.26 percent F). 
 
Xylitol is a naturally occurring sugar with properties that reduce levels of caries-forming S. 
mutans in the plaque and saliva.22 In young children, xylitol can be administered as a syrup or 
topically via wipes. In older children, xylitol can also be administered in gum, lozenges, or snack 
foods. Other topical antimicrobials such as chlorhexidine varnish and povidone-iodine rinses are 
not in common use in young children in the U.S. or are not available, as in the case of 
chlorhexidine varnish.  

 
Current Clinical Practice 

 
Since the publication of the Surgeon General’s Report on Oral Health in 2000,8 many 
organizations (see below) have emphasized the importance of preventive oral health care for 
young children, particularly in the primary care setting. The American Academy of Pediatrics 
(AAP) has developed an oral health risk assessment tool for use in primary care settings starting 
at the 6-month visit, along with suggested interventions for children at risk.23 The American 
Academy of Pediatric Dentistry (AAPD) developed the Caries-risk Assessment Tool (CAT), 
designed for use by dental and non-dental personnel.24 Although the vast majority of 
pediatricians agree with recommendations on oral health screening, only about half report 
examining the teeth of more than half of their 0- to 3-year-old patients, and few (4 percent) 
reported regularly applying fluoride varnish.18 

 
Recommendations of Other Groups 

  
In 2003, the AAP issued a policy statement that encouraged practitioners to incorporate oral 
health-related services into their practice by engaging in oral health assessments, anticipatory 
guidance, and preventive services, including making referrals to dentists. More specifically, an 
oral health assessment was recommended for all children by age 6 months and a first dental visit 
by age 1 year.25 These recommendations were re-affirmed in 2009 and were also endorsed by the 
Bright Futures program.26,27 In a second policy statement, the AAP supported the use of dietary 
fluoride supplementation and the application of fluoride varnish for children at risk for dental 
caries.28 The American Dental Association (ADA) recommends the application of fluoride 
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varnish every 6 months in preschool children at moderate risk of dental caries and every 3 to 6 
months in those at high risk.29 The American Academy of Family Physicians, the ADA, and 
others recommend that clinicians consider the use of dietary fluoride supplementation in children 
ages 6 months to 16 years who lack access to adequately fluoridated drinking water.30,31 
Recommended doses of dietary fluoride supplementation range from 0.25 to 1.0 mg per day, 
depending on age, the level of community or household water fluoridation, and ingestion of other 
dietary fluoride sources.31,32 Dietary fluoride supplementation is not recommended when water 
fluoridation levels are greater than 0.6 ppm F or when caries risk is low.31 
 
The Centers for Disease Control and Prevention recommend that clinicians counsel parents about 
appropriate use of fluoride toothpaste, especially in children younger than age 2 years, prescribe 
dietary fluoride supplements in children at high risk of dental caries and whose drinking water 
lacks adequate fluoride, and limit the use of high fluoride concentration products like varnish and 
gel to high-risk individuals.14 It recommends that clinicians account for overall ingestion of 
fluoride through diet, drinking water, and other sources and to consider the risk of dental 
fluorosis before prescribing supplements or applying high fluoride concentration products. 
The AAPD recommends use of xylitol in age-appropriate formulations for moderate- and high-
risk children.22 The ADA recommends xylitol in children age 5 years or older, recommends 
against use of chlorhexidine varnish, and found insufficient evidence to determine effectiveness 
of povidone-iodine.33 
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CHAPTER 2. METHODS 
  

Key Questions and Analytic Framework 
 

Using methods developed by the USPSTF,34,35 representatives from the USPSTF and the Agency 
for Healthcare Research and Quality (AHRQ) determined the scope and key questions for this 
review. Investigators created an analytic framework with the key questions and the patient 
population, interventions, and outcomes reviewed (Figure 1). The target population was 
asymptomatic children younger than age 5 years, including children with existing dental caries 
who need additional preventive or restorative interventions for untreated disease. Community 
interventions for prevention of dental caries and school-based interventions for older children are 
addressed elsewhere by the Community Preventive Services Task Force.36  
 
We also addressed a “contextual question” requested by the USPSTF to help inform the report. 
Contextual questions address background areas deemed important by the USPSTF for informing 
its recommendations. Contextual questions are not reviewed using systematic review 
methodology, but rather summarize the evidence from key informative studies. 
 

Key Questions 
 
1. How effective is oral screening (including risk assessment) by the primary care clinician in 

preventing dental caries in children younger than age 5 years? 
2. How accurate is screening by the primary care clinician in identifying children younger than 

age 5 years who:  
a. Have cavitated or non-cavitated caries lesions?  
b. Are at increased risk for future dental caries? 

3. What are the harms of oral health screening by the primary care clinician? 
4. How effective is parental or caregiver/guardian oral health education by the primary care 

clinician in preventing dental caries in children younger than age 5 years? 
5. How effective is referral by a primary care clinician to a dentist in preventing dental caries in 

children younger than age 5 years? 
6. How effective is preventive treatment (dietary fluoride supplementation, topical fluoride 

application, or xylitol) in preventing dental caries in children younger than age 5 years? 
7. What are the harms of specific oral health interventions for prevention of dental caries in 

children younger than age 5 years (parental or caregiver/guardian oral health education, 
referral to a dentist, and preventive treatments)? 

 

Contextual Question 
 
What percentage of children younger than age 5 years in the U.S. has access to dental care,* and 
what factors are associated with access to dental care in this population? 
 
*Access to dental care is defined as the ability of a child to receive dental care services, based on 
availability of dental care providers and/or ability to pay for those services. 
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Key question 1 focuses on direct evidence on the effectiveness of oral screening (defined to 
include oral examination as well as risk assessment for future caries) by medical primary care 
clinicians in preventing future dental caries and associated complications, compared with not 
screening. Such direct evidence on the effectiveness of screening interventions may be limited. 
Therefore, the remainder of the analytic framework (key questions 2 through 7) evaluates the 
chain of indirect evidence needed to link screening with improvement in important health 
outcomes. Links in the chain of indirect evidence include the accuracy of screening by primary 
care clinicians for identifying children with dental caries or at increased risk of developing 
caries, the effectiveness of primary care interventions for reducing the incidence of dental caries 
and associated complications, and harms (including dental fluorosis) associated with screening 
and preventive treatments. Implicit in the indirect chain of evidence is that, to understand 
benefits and harms of screening, it is necessary but not sufficient to show that children at risk for 
dental caries can be identified; it is also necessary to show that there are effective treatments for 
those identified. 

 
Search Strategies 

 
We searched Ovid MEDLINE (January 1999 to March 8, 2013) and the Cochrane Library 
Database (through the first quarter of 2013) for relevant articles. Search strategies are shown in 
Appendix A1. We also reviewed reference lists of relevant articles. 

 
Study Selection 

 
At least two reviewers independently evaluated each study to determine inclusion eligibility. We 
selected studies on the basis of inclusion and exclusion criteria developed for each key question 
(Appendix A2). Articles were selected for full review if they were about dental caries in 
preschool children, were relevant to a key question, and met the pre-defined inclusion criteria. 
We restricted inclusion to English-language articles and excluded studies only published as 
abstracts. Studies of non-human subjects were also excluded, and studies had to report original 
data. 
 
For all key questions, we included studies of children younger than 5 years of age, including 
those with dental caries at baseline. We focused on studies of screening or diagnostic accuracy 
performed in primary care settings. For preventive treatments (key question 6), we also included 
studies of primary care feasible treatments (treatments not requiring extensive dental specific 
training) performed in non-primary care settings, but noted whether the treatment was 
administered by persons with dental training. Interventions were parental or caregiver education, 
referral to a dentist by a primary care clinician, and preventive treatments including dietary 
fluoride supplementation, topical fluoride application, xylitol, and antimicrobial rinses and 
varnishes. Outcomes were decreased incidence of dental caries and associated complications, 
and harms, including dental fluorosis. We included randomized controlled trials, non-
randomized controlled clinical trials, and cohort studies for all key questions. We also included 
an updated systematic review of observational studies on risk of enamel fluorosis that was 
originally included in the 2004 USPSTF review.37,38 Appendix A3 shows the results of our 



DRAFT FOR PUBLIC COMMENT – DO NOT CITE OR DISTRIBUTE 
   

Prevention of Dental Caries in Children 8 Pacific Northwest Evidence-based Practice Center 

literature search and selection process and Appendix A4 lists excluded studies with reasons for 
exclusion. 

 
Data Abstraction and Quality Rating 

 
One investigator abstracted details about each article’s study design, patient population, setting, 
screening method, treatment regimen, analysis, followup, and results. A second investigator 
reviewed data abstraction for accuracy. Two investigators independently applied criteria 
developed by the USPSTF34,35 to rate the quality of each study as good, fair, or poor (Appendix 

A5). Discrepancies were resolved through a consensus process. 
 

Data Synthesis 
 

We assessed the aggregate internal validity (quality) of the body of evidence for each key 
question (“good,” “fair,” “poor”) using methods developed by the USPSTF, based on the 
number, quality and size of studies, consistency of results among studies, and directness of 
evidence.34,35 Meta-analysis was not attempted due to methodological shortcomings in the 
studies and differences across studies in design, interventions, populations, and other factors. 

 
External Review 

 
The draft report was reviewed by content experts, USPSTF members, AHRQ Project Officers, 
and collaborative partners and revised prior to finalization (Appendix A6). 
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CHAPTER 3. RESULTS 
  

Key Question 1. How Effective Is Oral Screening (Including 
Risk Assessment) by the Primary Care Clinician in 

Preventing Dental Caries in Children Younger Than Age 5 
Years? 

 
No randomized trial or observational study compared clinical outcomes between children 
younger than age 5 years screened and not screened by primary care clinicians. 

 
Key Question 2a. How Accurate Is Screening by the Primary 
Care Clinician in Identifying Children Younger Than Age 5 

Years Who Have Cavitated or Non-Cavitated Caries Lesions? 
  

Summary  
 
One good-quality study found primary care pediatrician examination of children younger than 
age 36 months following 2 hours of oral health education associated with a sensitivity of 0.76 for 
identifying a child with one or more cavities and 0.63 for identifying children in need of a dental 
referral, compared with a pediatric dentist evaluation.39 Specificity was 0.95 and 0.98, 
respectively. A study included in the 2004 USPSTF review found pediatrician examination 
following 4 hours of oral health education associated with a sensitivity of 1.0 and specificity of 
0.87 for identifying nursing caries in children ages 18 to 36 months.40 
 

Evidence 
 
The 2004 USPSTF review3 included one fair-quality study that found a pediatrician oral health 
exam of children ages 18 to 36 months following 4 hours of training associated with a sensitivity 
of 1.0 and specificity of 0.87 for identifying nursing caries (defined as caries involving one or 
more of the maxillary central or lateral incisors or the primary molars, but excluding the 
mandibular incisors) compared with a pediatric dentist exam.40 A second study included in the 
prior USPSTF review found a non-dental nurse exam associated with high sensitivity and 
specificity, but enrolled children ages 5 to 12 years and is therefore of limited applicability to 
younger children.41 
 
One good-quality study not included in the prior USPSTF review evaluated the accuracy of 
caries screening of children younger than age 36 months (n=258) by primary care pediatricians 
following 2 hours of oral health education (Appendixes B1 and B2).39 The study enrolled 
Medicaid-eligible children (9.7 percent with a cavity at baseline, mean 0.3 cavities/child) 
attending a private pediatric group practice in North Carolina. Compared to a pediatric dentist 
evaluation, it found a sensitivity of 0.76 (19/25) and specificity of 0.95 (222/233) for identifying 
a child with one or more cavities, a sensitivity of 0.49 (39/80) and specificity of 0.99 
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(3210/3235) for identifying a tooth with a cavity, and a sensitivity of 0.63 (17/27) and specificity 
of 0.98 (225/231) for identifying children in need of a dental referral. The need for referral was 
determined by the presence of a cavity, soft tissue of pathology, or evidence of tooth or mouth 
trauma. 
 
No study evaluated the accuracy of primary care screening for non-cavitated caries (e.g., white 
spot) lesions. 

 
Key Question 2b. How Accurate Is Screening by the Primary 
Care Clinician in Identifying Children Younger Than Age 5 
Years Who Are at Increased Risk for Future Dental Caries? 

 
The prior USPSTF review found no study on the accuracy of assessment by primary care 
clinicians for identifying children at risk for future dental caries.3 Although risk assessment tools 
for use in primary care settings are available from the AAP,24 the AAPD,24 and the ADA,42 we 
found no study on the accuracy of risk assessment by primary care clinicians using these or other 
instruments.  

 
Key Question 3. What Are the Harms of Oral Health 

Screening by the Primary Care Clinician? 
 

No randomized trial or observational study compared harms between children younger than age 
5 years screened and not screened by primary care clinicians. 

 
Key Question 4. How Effective Is Parental or 

Caregiver/Guardian Oral Health Education by the Primary 
Care Clinician in Preventing Dental Caries in Children 

Younger Than Age 5 Years? 
 

Summary 
 
No trial specifically evaluated an educational or counseling intervention by a primary care 
clinician to prevent dental caries. One fair-quality and one poor-quality non-randomized trial 
found multifactorial interventions that included an educational component associated with 
decreased caries outcomes in underserved children younger than age 5 years.43-45 
 
Evidence 
 
The 2004 USPSTF review found no studies on the effectiveness of oral health educational or 
counseling interventions administered by a primary care clinician.3 We identified no trials 
published since the 2004 review that specifically evaluated an educational or counseling 
intervention, though two non-randomized, controlled clinical trials (reported in three 
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publications) evaluated oral health educational interventions as a part of multicomponent 
interventions (Appendixes B3 and B4).43-45 One study was rated fair-quality45 and the other 
poor-quality.43,44 In addition to using a non-randomized design, other methodological 
shortcomings in the poor-quality study were high attrition and failure to adjust for confounders. 
 
The fair-quality trial found a multicomponent intervention including additional pediatrician 
training, provision of an educational brochure, and electronic medical record reminders 
associated with decreased incidence of cavities versus usual care after 1 year (18 vs. 32 percent, 
adjusted hazard ratio [HR], 0.23 [95 percent confidence interval [CI], 0.09 to 0.62]).45 Children 
were ages 6 months to 5 years at enrollment and recruited from an urban, underserved setting. 
Results were adjusted for age, race/ethnicity, socioeconomic status, and dietary and oral health 
risk. The trial used a cluster design, with one intervention and one demographically similar 
control clinic. Baseline caries prevalence was about 6 percent. 
 
The poor-quality trial also found a multicomponent intervention (including provision of 
educational materials, counseling on oral hygiene, and provision of toothbrush and toothpaste) 
associated with a lower prevalence of caries compared to usual care (54 vs. 64 percent; p=0.03), 
dental extraction (3 vs. 12 percent; p<0.0001), and mean dmft score (2.2 vs. 3.7; p<0.001).43,44 
The intervention was administered between ages 8 and 32 months to children recruited from 
primary care clinics in an urban, deprived setting and outcomes were assessed at age 5 years. The 
intervention was administered by health visitors (registered nurses with further training in 
children health, health promotion, prevention, and education) at healthy child visits. 

 
Key Question 5. How Effective Is Referral by a Primary Care 
Clinician to a Dentist in Preventing Dental Caries in Children 

Younger Than Age 5 Years? 
 

Summary  
 
No study directly evaluated the effects of referral by a primary care clinician to a dentist on 
caries incidence. A fair-quality retrospective cohort study (n=14,389) found that having a first 
dental preventive visit after age 18 months in children with existing dental disease was 
associated with increased risk of subsequent dental procedures compared with having a first visit 
before age 18 months, but was not designed to determine referral source.46 
 
Evidence 
 
The 2004 USPSTF report identified no studies on the effects of referral by a primary care 
clinician to a dentist on dental caries outcomes.3 We identified no study published since the 2004 
USPSTF report that specifically evaluated effects of primary care referral on dental caries 
outcomes. However, one study may provide indirect evidence on the effects of earlier referral for 
untreated dental disease. It was a fair-quality retrospective cohort study that found that, among 
Medicaid children with existing dental disease (n=14,389), having a first dental visit after age 18 
months was associated with increased risk of subsequent dental procedures between ages 43 and 
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72 months compared with having an earlier (before age 18 months) first visit (incidence density 
ratio ranged from 1.1 to 1.4, depending on time of first dental visit), after adjusting for sex, race, 
number of well-child visits, and other factors (Appendixes B5 and B6).46 There was no 
difference in risk of subsequent dental procedures among children without existing dental disease 
at baseline. The study does not directly address the key question because it was not designed to 
determine whether a primary care referral was the source of the initial preventive visit. 

 
Key Question 6. How Effective Is Preventive Treatment in 
Preventing Dental Caries in Children Younger Than Age 5 

Years? 
 

Summary 
 
We identified no trials published since the 2004 USPSTF review on effects of dietary fluoride 
supplementation in children younger than age 5 years on dental caries incidence. One 
randomized trial and four other trials included in the 2004 USPSTF review found dietary fluoride 
supplementation in settings with water fluoridation levels below 0.6 ppm F associated with 
decreased caries incidence versus no fluoridation (percent reduction in caries increment ranged 
from 48 to 72 percent for primary teeth and from 51 to 81 percent for tooth surfaces).3 
 
We identified three randomized trials published since the 2004 USPSTF review that found 
fluoride varnish more effective than no fluoride varnish in reducing caries incidence (percent 
reduction in caries increment, 18 to 59 percent).47-49 Results were consistent with three 
randomized trials included in the prior USPSTF review (percent reduction in caries increment, 
37 to 63 percent).3 Most trials were conducted in low socioeconomic status settings with low 
community water fluoridation levels, but benefits were also observed in studies conducted in 
adequately fluoridated settings. 
 
Three trials reported no clear effects of xylitol versus no xylitol on caries outcomes in children 
younger than age 5 years and one trial found no difference between xylitol and tooth brushing, 
but the trials varied with respect to dosing and formulation of xylitol.50-53 The most promising 
results were from a single, small trial of xylitol wipes.50 Evidence from single trials of 
chlorhexidine varnish or povidone-iodine solution in children younger than age 5 years was too 
limited to determine effectiveness.54,55 
 
Evidence 
 

Dietary Fluoride Supplementation. We identified no trials published since the 2004 USPSTF 
review on effects of dietary fluoride supplementation on dental caries outcomes in children 
younger than age 5 years. The 2004 USPSTF review3 included six trials56-61 of dietary fluoride 
supplements. Sample sizes ranged from 140 to 815 children. Only one of the trials was clearly 
randomized.60 None of the non-randomized trials adjusted for potential confounders. Other 
methodological limitations were inadequate blinding and high or unreported attrition. The trials 
were also clinically heterogeneous, and varied with respect to age at enrollment (ranging from 2 
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to 3 weeks to 18 to 39 months), duration of followup (range, 2 to 6 years), dose of fluoride 
(range, 0.25 to 1.0 mg, varying in part based on child’s age), and setting, including one Chinese 
trial that recruited 2-year-old children from kindergarten.59 
 
The single randomized trial (n=140; fluoridation <0.1 ppm F) found use of 0.25 mg fluoride 
drops or chews associated with decreased incidence of caries versus no fluoride supplementation 
in Taiwanese children age 2 years at enrollment.60 Percentage reduction in incidence ranged from 
52 to 72 percent for dmft and from 51 to 81 percent for dmfs, depending on whether fluoride was 
given as tablets or drops. Across all six trials, percentage reductions in incidence with fluoride 
supplementation ranged from 32 to 72 percent for dmft and 38 to 81 percent for dmfs versus 
placebo (vitamin drops) or no supplementation. Five trials were conducted in settings with water 
fluoridation levels below current thresholds for supplementation (<0.6 ppm F).32,56,58-61 
Excluding the trial conducted in a setting above this fluoridation threshold, incidence reductions 
ranged from 48 to 72 percent for dmft and 51 to 81 percent for dmfs.57 Two trials with extended 
followup also found dietary fluoride supplementation in early childhood associated with 
decreased incidence of caries at ages 7 to 10 years (reductions ranged from 33 to 80 percent).56,62 
 

Topical Fluoride. The 2004 USPSTF review included six trials63-68 on the effectiveness of 
professionally applied fluoride varnish in preventing dental caries in primary teeth. Two 
trials63,64 were randomized and one66 used alternate allocation; the other three were not 
randomized. Sample sizes in these three trials ranged from 142 to 225. All of the trials enrolled 
children between ages 3 and 5 years and followed patients for 2 years64,66 or 9 months.63 
Community water fluoridation status met recommended thresholds in one trial63 and was not 
reported in the other two. Fluoride varnish was applied as 2.26 percent F (Duraphat®) for two 
applications separated by 463 or 6 months,66 or as four applications over 2 years.64 No trial 
utilized a placebo or control treatment and only one63 clearly reported blinded outcomes 
assessment. The percent reduction in incident caries lesions ranged from 37 to 63 percent 
(p<0.01 in all trials), with an absolute reduction in the mean number of cavities per child of 0.67 
to 1.24 per year. 
 
We identified seven trials published since the 2004 USPSTF review on professionally applied 
topical fluoride in children younger than age 5 years (Table 1 and Appendix B7).47-49,69-72 We 
rated three trials good-quality,47,48,70 three fair-quality,49,71,72 and one poor-quality (Appendix 

B4).69 Six trials were randomized; the poor-quality trial used alternate allocation. Shortcomings 
in the fair-quality trials included high loss to followup, failure to describe adequate blinding, and 
failure to describe adequate allocation concealment.  
 
Three trials (two good-quality and one fair-quality) evaluated fluoride varnish (2.26 percent F) 
applied every 6 months versus no fluoride varnish.47-49 Sample sizes ranged from 280 to 1146 
children. Two trials were conducted in rural Aboriginal populations in Canada (no fluoridation)47 
and Australia (<0.6 ppm F for >90 percent of children, baseline dmfs scores of 3.8 and 11)48 and 
used a cluster design. The third trial enrolled underserved, primarily Hispanic and Chinese 
children in an urban U.S. setting with adequate fluoridation (1 ppm F) who were caries-free at 
baseline.49 As in the trials included in the 2004 USPSTF review, fluoride varnish was applied by 
dental personnel in all studies. 
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All three trials found use of fluoride varnish associated with decreased caries incidence after 2 
years, although the difference was not statistically significant in the Canadian study.47 Percent 
reductions in dmfs increment were 18 and 24 percent in the studies of rural Aboriginal 
populations47,48 and 59 percent in the U.S. trial.49 Absolute mean reductions in the number of 
affected surfaces ranged from 1.0 to 2.4. Fluoride varnish was also associated with decreased 
risk of having any cavity. The poor-quality trial, which evaluated 2.26 percent F varnish applied 
every 3 months in Chinese children (with or without removal of carious tissue) reported findings 
consistent with the fair-quality trials.69 
 
Two trials evaluated effectiveness of other methods for administering topical fluoride.69,70 Both 
were conducted in China. One good-quality trial found 1.23 percent acidulated phosphate 
fluoride foam applied every 6 months more effective (p=0.03) than placebo (mean percent 
reduction in dmfs increment, 24 percent; absolute mean reduction in affected surfaces, 1.2).70 A 
poor-quality trial found 38 percent silver diamine fluoride solution every 12 months somewhat 
more effective than 2.26 percent F varnish every 3 months.69 
 
Two trials found multiple fluoride varnish applications within a 2-week period associated with 
no clear differences versus a standard application schedule of every 6 months,71,72 and one trial 
found no clear difference between a once- versus twice-yearly schedule.49 
 
Xylitol. Xylitol was not an included intervention in the 2004 USPSTF review. We identified four 
fair-quality50-52,73 and two poor-quality trials53,74 of xylitol in children ages 6 months to 5 years 
(Table 2, Appendixes B4 and B7). Two trials enrolled children from settings in which water 
was not fluoridated73 or inadequately fluoridated,53 and the other four did not report water 
fluoridation status. Five trials were randomized50-52,73,74 and one used a non-randomized design.53 
 
Three trials compared xylitol to no xylitol.50,52,53 They varied with respect to dosing and 
formulation of xylitol. A fair-quality randomized trial (n=115) found xylitol tablets (0.48 g) 
associated with reduced dmfs increment after 2 years, but the difference was not statistically 
significant (mean percent reduction, 52 percent; absolute mean reduction in affected surfaces, 
0.42).52 The trial enrolled 2-year-old Swedish children, with the intervention consisting of a 
xylitol tablet at bedtime for 6 months, followed by two tablets daily. One small (n=37) fair-
quality randomized trial found xylitol wipes used three times per day for 1 year markedly more 
effective than placebo wipes in reducing caries among children ages 6 to 35 months (reduction in 
dmfs increment, 91 percent; p<0.05).50 A poor-quality, non-randomized trial found no effect of 
xylitol chewing gum (1.33 g) four times daily on incidence of caries in 4-year-old children in 
Japan.53  
 
Two studies compared xylitol to topical fluoride.51,74 A cluster randomized trial found no 
difference between 65 percent xylitol gum three times per day versus tooth brushing with 
fluoride, but was conducted in a supervised daycare setting, and enrolled children up to age 6 
years, potentially limiting its applicability to younger children.51 A poor-quality trial found 
xylitol chewable tablets (1.2 g three times daily) more effective than fluoride varnish once every 
6 months.74 
 
One fair-quality randomized trial found xylitol syrup 8 g per day in two or three divided doses 
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more effective than one 2.67 g dose daily in reducing incidence of caries outcomes.73  
 
Other Interventions. One fair-quality cluster randomized trial (n=290) of children ages 4 to 5 
years in rural China found 40 percent chlorhexidine acetate varnish associated with decreased 
caries outcomes versus placebo varnish, with a 37 percent reduction in dmfs incidence in the 
molar teeth (mean absolute dmfs-molar reduction of 0.6) (Table 3, Appendixes B4 and B7).54 
 
A fair-quality randomized trial (n=83) of high-risk children age 16 months in Puerto Rico found 
0.2 mL of 10 percent povidone-iodine solution applied every 2 months associated with decreased 
incidence of white spot lesions on maxillary teeth after 1 year (8 vs. 32 percent; relative risk 
[RR], 0.24 [95 percent CI, 0.1 to 0.8]).55 

 
Key Question 7. What Are the Harms of Specific Oral Health 

Interventions for Prevention of Dental Caries in Children 
Younger Than Age 5 Years? 

 
Summary 
 
Five new studies in an updated systematic review were consistent with previous studies in 
finding an association between early childhood ingestion of systemic fluoride and enamel 
fluorosis of the permanent dentition.38 Studies were observational and had methodological 
shortcomings, including use of retrospective recall to determine exposures. Other than diarrhea 
reported in two trials of xylitol,53,73 harms were poorly reported in other trials of caries 
prevention interventions, including no trials reporting incidence or prevalence of fluorosis with 
fluoride varnish. 
 
Evidence 
 
No trial reported risk of dental fluorosis associated with early childhood ingestion of dietary 
fluoride supplements. The 2004 USPSTF review included a systematic review of 14 
observational studies on risk of fluorosis, based on literature searches conducted through 
September 1997.37 Ten of the studies relied on retrospective parental recall of early childhood 
fluoride ingestion to determine subsequent risk of fluorosis in the permanent dentition. In the 
other four, early childhood supplemental fluoride use had been recorded at the time of exposure. 
The dosages of fluoride supplementation in the studies generally exceeded current 
recommendations. Prevalence of fluorosis ranged from 10 to 49 percent in the studies that relied 
on retrospective parental recall, and from 15 (on central incisors only) to 67 percent in the 
studies that recorded supplement use during early childhood. The odds ratios (ORs) for dental 
fluorosis associated with regular early childhood use ranged from 1.3 to 10.7 in the studies that 
relied on retrospective recall, and RRs ranged from 4.2 to 15.6 in the studies that recorded 
supplement use at the time of exposure. 
 
The systematic review included in the 2004 USPSTF review has subsequently been updated with 
searches conducted through June 2006 (Appendixes B8 and B9).38 The update included five 
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additional observational studies on the association between early childhood intake of fluoride 
supplements and risk of fluorosis.75-79 Determinations of early childhood exposures were all 
based on retrospective parental recall, with fluorosis assessed at ages 8 to 14 years. Results of the 
new studies were consistent with the original systematic review, with intake of fluoride 
supplements prior to age 7 years (primarily before age 3 years) associated with increased risk of 
fluorosis. Risk estimates ranged from an OR of 10.8 (95 percent CI, 1.9 to 62) with intake during 
the first 2 years of life78 to a slight increase in risk (OR, 1.1 to 1.7; depending on comparison).75 
One study reported a dose-dependent association, with an OR of 1.8 (95 percent CI, 1.4 to 2.4) 
for each year of supplementation.79 We identified no studies published since the updated 
systematic review on the association between early childhood intake of dietary fluoride 
supplements and risk of enamel fluorosis. 
 
No study reported the risk of fluorosis associated with use of fluoride varnish. However, the 
degree of systemic exposure following application of fluoride varnish is believed to be low. 
Two trials reported diarrhea in 11 percent of children allocated to xylitol chewing gum53 or 
syrup.73 Other trials of xylitol50-52,74 did not report rates of diarrhea. 

 
Contextual Question. What Percentage of Children Younger 
Than Age 5 Years in the U.S. Has Access to Dental Care, and 
What Factors Are Associated With Access to Dental Care in 

This Population? 
 

Based on a national telephone survey (n=89,071) of parents performed in 2003 to 2004, 23 
percent of children ages 1 to 5 years lacked dental insurance coverage in the previous year, 51 
percent did not receive dental care, and 3.5 percent had a perceived unmet dental need.80 
Children who lacked dental insurance were also less likely to receive preventive care and more 
likely to have a perceived unmet need for care. In multivariate analyses, factors associated with 
lack of dental insurance coverage among all children ages 1 to 17 years were being Hispanic and 
foreign-born, having a non-English primary language spoken at home, having three or more 
children in the family, lower socioeconomic status, rural residence, living in the South, and lower 
household education level. An analysis based on 2004 Medical Expenditure Panel Survey 
(MEPS) data also found that a primary care provider’s recommendation for dental care was 
associated with a threefold increased likelihood (OR, 2.9 [95 percent CI, 2.2 to 3.9]) of having a 
subsequent dental visit.81 In 2009, based on MEPS data, the proportion of children ages 1 to 5 
years with a dental visit in the prior year was 31 percent (95 percent CI, 28 to 34 percent).82  
 
Several studies have shown that expanding access to dental coverage for low-income families 
through the State Children’s Health Insurance Program (SCHIP) and Medicaid programs was 
associated with an increase in preventive dental visits in eligible children.83-85 Higher Medicaid 
payment levels were associated with higher rates of receipt of care.86  
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CHAPTER 4. DISCUSSION 
 

Summary of Review Findings 
  

Dental caries is highly prevalent in children younger than age 5 years. A high proportion of 
children in this age group do not receive recommended dental care,80 suggesting a potential role 
for primary care providers in dental caries prevention. However, as in the 2004 USPSTF review,3 
we found no direct evidence on the effects of screening for dental caries by primary care 
clinicians in children younger than age 5 years versus no screening on caries incidence and 
related outcomes. Other evidence reviewed for this update is summarized in Table 4. 
 
Newer evidence identified for this update was consistent with findings from the 2004 USPSTF 
review in showing that fluoride varnish in children younger than age 5 years is effective at 
reducing caries incidence.47-49 Because trials were primarily conducted in higher-risk children 
(based on community water fluoride levels or socioeconomic status), the applicability of these 
findings to children not at increased risk may be limited, particularly for studies conducted in 
countries and settings in which sources of fluoride and health behaviors differ markedly from the 
U.S. In all trials, the varnish was applied by dental personnel, though fluoride varnish is believed 
to be easily applied with minimal training.87,88 
 
We identified no new trials on the effectiveness of dietary fluoride supplementation in children 
younger than age 5 years. Although the 2004 USPSTF review found dietary fluoride 
supplementation to be effective at reducing caries incidence in children younger than age 5 years 
primarily in settings with water fluoridation levels less than 0.6 ppm F, conclusions were mostly 
based on non-randomized trials.3 Newer observational studies were consistent with the 2004 
USPSTF review in finding an association between early childhood intake of dietary fluoride 
supplementation and risk of enamel fluorosis.38 Risk of enamel fluorosis appears to be impacted 
by total intake of fluoride (from supplements, drinking water, other dietary sources, and 
dentifrices), as well as age at intake, with intake before age 2 to 3 years appearing to confer 
highest risk.89 Although the prevalence of enamel fluorosis has increased in the U.S., severe 
fluorosis is uncommon, with a prevalence of less than 1 percent.2,90,91  
 
Trials of xylitol in children younger than age 5 years found no clear effects on caries incidence, 
though studies differed in the doses and formulations evaluated.50,52,53 The most promising 
results were from a small trial of xylitol wipes that reported a marked decrease in caries 
incidence, but require confirmation.50 Evidence on the effectiveness of other interventions not in 
common use in the U.S. in young children, such as chlorhexidine varnish and povidone-iodine 
solution, is limited to single trials, precluding reliable conclusions.54,55 
 
Evidence remains limited on the accuracy of primary care clinicians in identifying caries lesions 
in children younger than age 5 years or in predicting caries incidence. One study not included in 
the prior USPSTF review found that primary care pediatricians missed 24 percent of children in 
need of a dental referral and 37 percent of children with a cavity, compared to a pediatric dentist 
exam, though specificity was high.39 No study evaluated the diagnostic accuracy of caries risk 
assessment instruments administered by primary care clinicians, despite the availability of 
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instruments designed for use in primary care settings.24 Some studies have assessed caries risk 
assessment instruments in children younger than age 5 years, but the instruments were not 
administered by primary care providers or in primary care settings. In addition, these instruments 
often incorporate findings from an oral examination by dental personnel, and include tests not 
commonly obtained in primary care (such as S. mutans levels, saliva secretion level, or saliva 
buffer capacity),92,93 potentially limiting applicability of findings to primary care settings.94,95 
 
No trial specifically evaluated the effectiveness of parental or caregiver/guardian education on 
caries outcomes, though limited evidence from two trials suggests that multifactorial 
interventions in which education was a component could be effective.43-45 Although some 
evidence indicates that health care providers’ recommendation for dental care increases the 
likelihood of subsequent dental visits in young children,81 no trial evaluated the effectiveness of 
primary care referral to a dentist on caries outcomes. One retrospective cohort study found an 
association between an early (prior to age 18 months) dental visit and fewer subsequent dental 
procedures in children with dental disease at baseline.46 

 
Limitations 

 
We excluded non-English language articles, which could result in language bias, though we 
identified no non-English language studies that would have met inclusion criteria. We did not 
search for studies published only as abstracts and could not formally assess for publication bias 
with graphical or statistical methods because of the small number of studies for each key 
question and differences in study design, populations, and outcomes assessed. We found few or 
no randomized trials for a number of key questions. Therefore, we included non-randomized 
trials, as well as observational studies (for harms), which are more susceptible to bias and 
confounding than well-conducted randomized trials. 

 
Emerging Issues 

 
The increasing prevalence of dental caries in young children is an important emerging issue.9 
The reasons for this trend are not completely understood, but could include changes in dietary 
patterns access to dental care, demographics or socioeconomic status. 

 
Future Research 

 
Research is needed to identify effective oral health educational and counseling interventions for 
parents and caregiver/guardians of young children. Research is also needed to validate the 
accuracy and utility of caries risk assessment instruments for use in primary care settings, and to 
determine how referral by primary care clinicians of young children for dental care affects caries 
outcomes. Additional trials would strengthen conclusions regarding the effectiveness of dietary 
fluoride supplementation in young children, especially in the current U.S. context of exposure to 
multiple sources of fluoride, and trials are needed to demonstrate that results from trials of 
fluoride varnish applied by dental personnel can be reproduced in primary care settings.  
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Conclusions 
 

Dietary fluoride supplementation and fluoride varnish appear to be effective at preventing caries 
outcomes in higher-risk children younger than age 5 years. Dietary fluoride supplementation in 
early childhood is associated with risk of enamel fluorosis, which is usually mild. More research 
is needed to understand the accuracy of oral health examination and caries risk assessment by 
primary care clinicians, primary care referral for dental care, and effective parental and 
caregiver/guardian educational and counseling interventions. 
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Author, 
year, 
quality 

Study 
design Interventions 

Country; 
Setting; 

Fluoridation 
status 

Age at 
enrollment 

Sample 
size 

Follow-
up (yrs) 

Mean caries 
increment 

Absolute 
reduction 
in caries 

increment 

Reduction 
in caries 

increment 
Other dental caries 

outcomes 

Chu et al, 
200269 
Poor 

Controlled 
clinical trial 

A: Removal of carious 
tissue plus 38% silver 
diamine fluoride 
solution every 12 
months 
B: 38% silver diamine 
fluoride solution every 
12 months 
C: Removal of carious 
tissue plus 5% sodium 
fluoride varnish every 3 
months 
D: 5% sodium fluoride 
varnish every 3 months 
E: Placebo (water) 

China; 
Kindergarten; 
Water 
fluoridation 
status: <0.2 
ppm 

4.0 years 308 2.5 New caries 
surfaces 
A: 0.26 
B: 0.47 
C: 0.89 
D: 0.70 
E: 1.58 
p for ANOVA 
<0.001, E vs. 
others 

A: 1.32 
B: 1.11 
C: 0.69 
D: 0.88 
E vs. others 

A: 84% 
B: 70% 
C: 44% 
D: 56%  
E vs. 
others 

Arrested caries 
surfaces 
A: 2.49 
B: 2.82 
C: 1.45 
D: 1.54 
E: 1.27 
p for ANOVA <0.001,  
E vs. others 

Jiang et al, 
200570 
Good 

Cluster 
RCT (15 
clusters) 

A: 0.6-0.8 g of 1.23% 
acidulated phosphate 
fluoride foam applied 
every 6 months, max 4 
applications 
B: Placebo foam 

China; 
Kindergarten; 
Water 
fluoridation 
status: 0.1-0.3 
ppm 

3.5-3.6 
years 

318 2 dmfs 
A: 3.8 
B: 5.0 
p=0.03 

1.2 24% A vs. B 
No increase in dmfs: 
38% (64/167) vs. 26% 
(40/151) 
dmfs increase of 1 to 5: 
34% (56/167) vs. 38% 
(58/151) 
dmfs increase of 6 to 
10: 17% (28/167) vs. 
18% (27/151) 
dmfs increase of >10: 
11% (19/167) vs. 17% 
(26/151) 

Lawrence 
et al, 
200847 
Good 

Cluster 
RCT (20 
clusters) 

A: 0.3-0.5 ml 5% 
sodium fluoride 
varnish applied to full 
primary dentition 
every 6 months 
B: No fluoride varnish 

Canada; 
Rural 
Aboriginal 
communities; 
Water 
fluoridation 
status: No 
fluoridation 

2.5 years 1146 2 dmfs 
A: 11.0 (4.3)* 
B: 13.4 (6.1)* 
p=0.24 
(p=0.18)* 

2.4 (1.8)* 18% 
(29%)* 

A vs. B 
Dental caries in 
aboriginal cohort: 72% 
(595/832) vs. 75% 
(247/328), adjusted OR 
0.72 (95% CI 0.42 to 
1.25); NNT 26  
Dental caries in those 
caries free at baseline: 
44% (157/354) vs. 58% 
(73/126); adjusted OR 
0.63 (95% CI 0.33 to 
1.1); NNT 7.4  
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Author, 
year, 
quality 

Study 
design Interventions 

Country; 
Setting; 

Fluoridation 
status 

Age at 
enrollment 

Sample 
size 

Follow-
up (yrs) 

Mean caries 
increment 

Absolute 
reduction 
in caries 

increment 

Reduction 
in caries 

increment 
Other dental caries 

outcomes 

Slade et 
al, 201148 
Good 

Cluster 
RCT (30 
clusters) 

A: 0.25 ml of 5% 
sodium fluoride varnish 
to maxillary anterior 
teeth/molars, 
mandibular 
molars/incisors every 6 
months, 
education/advice to 
caregiver with 
toothbrush/paste 
provided, community 
oral health promotion 
program 
B: No interventions 

Australia; 
Rural 
Aboriginal 
communities; 
Water 
fluoridation 
status: 81-
92% had <0.6 
ppm F 

2.8 years 666 2 dmfs 
A: 7.3 
B: 9.6† 
p<0.05 

2.3 24%   

Weinstein 
et al, 
200171 
Fair 

RCT with 
3 
treatment 
groups 

A: One application of 
5% fluoride varnish at 
baseline and six 
months 
B: Three applications 
of 5% fluoride varnish 
within two weeks of 
baseline 
C: Three applications 
of 5% fluoride varnish 
within two weeks of 
baseline and six 
months 

United States; 
Head Start 
programs; 
Water 
fluoridation 
status: NR 

3-5 years 111 1 Clinical dmfs 
A: 4.6  
B: 3.2  
C: 4.7 
p=0.65 
Radiographic 
mean dmfs  
A: 0.9  
B: 0.5  
C: 0.1 
p=0.28 

Not 
calculated 

Not 
calculated 

  

Weinstein 
et al, 
200972  
Fair 

RCT with 
2 
treatment 
groups 

A: One 5% fluoride 
varnish treatment and 
two placebo treatments 
every six months 
B: One set of three 5% 
fluoride varnish 
treatments over two 
weeks once per year 
and three placebo 
treatments over two 
weeks six months later 

United States 
Recruitment 
setting: Head 
Start 
programs 
Water 
fluoridation 
status: NR 
(Yakima 
voters 
approved 
fluoridation in 
1999) 

55-56 
months 

515 3 dmfs 
A: 7.4  
B: 9.8 
p=0.001 

2.4 24% 
 
 
 

Adjusted rate ratio of 
new tooth decay in 
primary surfaces 1.13 
(95% CI 0.94 to 1.37) 
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Table 1. Summary of Topical Fluoride Preventive Treatments 
   

Prevention of Dental Caries in Children 29 Pacific Northwest Evidence-based Practice Center 

Author, 
year, 
quality 

Study 
design Interventions 

Country; 
Setting; 

Fluoridation 
status 

Age at 
enrollment 

Sample 
size 

Follow-
up (yrs) 

Mean caries 
increment 

Absolute 
reduction 
in caries 

increment 

Reduction 
in caries 

increment 
Other dental caries 

outcomes 

Weintraub 
et al, 
200649, ‡ 

Fair 

RCT A: 0.1 mL of 5% 
sodium fluoride varnish 
per arch applied twice 
per year with four 
intended applications 
B: 0.1 mL of 5% 
sodium fluoride varnish 
per arch applied once 
per year with two 
intended applications 
C: No fluoride varnish 

United States; 
Family dental 
center and 
public health 
center serving 
primarily low-
income, 
underserved 
Hispanic and 
Chinese 
populations 
Water 
fluoridation 
status: ~1 
ppm 

1.8 years 280 2 d2+fs§ 
A: 0.7 
B: 0.7 
C: 1.7 
p<0.01 for A 
or B vs. C 

1.0 59% (A + 
B vs. C) 

A vs. B vs. C 
Caries lesions at 12 
months: 13% (11/83) 
vs. 15% (13/86) vs. 
29% (27/92); RR 0.45 
(95% CI 0.24 to 0.85); 
NNT 7 for A vs. C and 
0.52 (95% CI 0.28 to 
0.93); NNT 8 for B vs. 
C  
Caries lesions at 24 
months: 4.3% (3/70) 
vs. 14% (10/69) vs. 
24% (15/63); RR 0.18 
(95% CI 0.06 to 0.59); 
NNT 6 for A vs. C and 
0.61 (95% CI 0.30 to 
1.26); NNT 11 for B vs. 
C 

*Children caries free at baseline 
†Adjusted 
‡In the fluoride varnish treatment group some children received a placebo varnish instead of fluoride varnish due to protocol errors 
§Participants were caries-free at baseline 
 
Abbreviations: ANOVA = Analysis of Variance; CI = confidence interval; d2+fs = number of decayed or filled surfaces; dmfs = number of decayed, missing and 
filled surfaces; F = fluoride; F-U = followup; g = gram; mL = milliliter; NNT = number needed to treat; NR = not reported; OR = odds ratio; RCT = randomized 
controlled trial; RR = relative risk; ppm = parts per million; yrs = years 
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Table 2. Summary of Xylitol Preventive Treatments 
 

Prevention of Dental Caries in Children 30 Pacific Northwest Evidence-based Practice Center 

Author, year, 
quality 

Study 
design Interventions 

Country; 
Setting; 

Fluoridation 
status 

Age at 
enrollment 

Sample 
size 

Follow-
up (yrs) 

Mean caries 
increment 

Absolute 
reduction 
in caries 

increment 

Reduction 
in caries 

increment 
Other dental 

caries outcomes 

Alamoudi et al., 
201274 
Poor 

RCT A: Xylitol 
chewable tablets 
(1.2 grams, 84% 
xylitol) chewed 
for 5 minutes 
three times daily 
B: Fluoride 
varnish, every 6 
months 
throughout study 

Saudi Arabia 
Recruitment 
setting: Well 
baby clinics 
and dental 
clinics 
Water 
fluoridation 
status: Not 
reported 

2 to 5 
years 

34 1.5 dmft 
A: 0.8 
B: 4.4 
p=not reported 
 

3.6 82% 
 

A vs. B 
dmft at baseline: 
8.4 vs. 10.3 
(p=0.19) dmft at 18 
months: 9.2 vs. 
14.7 (p=0.001) 
 

Kovari et al., 
200351, * 
Fair 

Cluster 
RCT (11 
clusters) 

A: 65% Xylitol 
gum three times 
per day, chewed 
for 3-5 minutes, 
for total of 2.5 
g/day 
B: Tooth 
brushing with 
0.05% NaF 
toothpaste after 
lunch 

Finland 
Recruitment 
setting: 
Daycare 
centers 
Water 
fluoridation 
status: Not 
reported  

3 to 6 
years 

786 3-6 Not reported Not 
reported  

Not 
reported 

A vs. B 
Caries at 7 years 
old: 31% (98/316) 
vs. 35% (149/427), 
RR 0.88 (95% CI 
0.72 to 1.10) 
Caries at 9 years 
old: 43% (133/310) 
vs. 51% (221/434), 
RR 0.84 (95% CI 
0.72 to 0.99) 
dmft: 1.1 vs. 1.0 at 
7 years, 1.2 vs. 1.6 
at 9 years 

Milgrom et al., 
200973, * 
Fair 

RCT A: Xylitol 8 gram 
per day syrup, 
divided into 2 
doses (4 gram 
per dose) 
B: Xylitol 8 gram 
per day syrup, 
divided into 3 
doses (2.67 
gram per dose) 
C: Xylitol 2.67 
gram dose syrup, 
one dose per  
day 

Marshall 
Islands 
Recruitment 
setting: 
Community 
based 
Water 
fluoridation 
status: Drinking 
water not 
fluoridated 
(supplemental 
and topical 
fluoride not 
available) 

14 to 16 
months 

94 1 Number of 
decayed teeth 
A: 0.6 
B: 1.0 
C: 1.9 
p<0.05 for A or 
B vs. C 

A: 1.3 
B: 0.9 
vs. C 

A: 68% 
B: 47% 
vs. C 

A vs. B vs. C 
Tooth decay: 24.2% 
(8/33) vs. 40.6% 
(13/32) vs. 51.7% 
(15/29), RR 0.47 
(95% CI 0.23 to 
0.94) for A vs. C 
and 0.79 (95% CI 
0.45 to 0.1.4) for B 
vs. C 
Incidence rates for 
decayed primary 
teeth per year: 0.66 
vs. 1.10 vs. 2.20 
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Table 2. Summary of Xylitol Preventive Treatments 
 

Prevention of Dental Caries in Children 31 Pacific Northwest Evidence-based Practice Center 

Author, year, 
quality 

Study 
design Interventions 

Country; 
Setting; 

Fluoridation 
status 

Age at 
enrollment 

Sample 
size 

Follow-
up (yrs) 

Mean caries 
increment 

Absolute 
reduction 
in caries 

increment 

Reduction 
in caries 

increment 
Other dental 

caries outcomes 

Oscarson et al., 
200652 
Fair 

RCT A: One 0.48 
gram xylitol 
tablet at bedtime 
after brushing  
for 6 months; 
then one tablet 
twice daily to  
age 3 years and 
6 months 
B: No tablets 

Sweden 
Recruitment 
setting: Public 
dental clinic 
Water 
fluoridation 
status: Not 
reported 

25 
months 

115 2 dmfs 
A: 0.38 
B: 0.80 
p>0.05 

0.42 52% A vs. B 
Dental caries: 18% 
(10/55) vs. 25% 
(16/63), OR 0.65 
(95% CI 0.27 to 
1.59) 

Seki et al., 
201153 
Poor 

Cluster, 
non-
randomized 
controlled 
clinical trial 
(3 clusters) 

A: Xylitol 
chewing gum 
(100% xylitol, 
1.33 grams);  
one pellet 
chewed 5 
minutes four 
times daily 
B: No 
intervention 

Japan 
Recruitment 
setting: 
Preschool 
Water 
fluoridation 
status: Not 
reported (states 
fluoridation 
“limited” in 
Japan) 

66-72% 4 
years old 

161 1 dfs 
A: 3.3 
B: 3.4 
p>0.05 

0.1 3% A vs. B 
Development of 
caries from 
baseline to 6 
months: 1.7 vs. 
1.6 (p>0.05) 
Development of 
caries from 6 
months to 1 year: 
1.6 vs. 1.8 
(p>0.05) 

Zhan et al., 
201250  
Fair 

RCT A: Xylitol wipes, 
two at a time, 
three times per 
day (estimated 
daily dosage 4.2 
g) every 3 
months 
B: Placebo  
wipes 

U.S. 
Recruitment 
setting: 
University 
pediatric clinic 
Water 
fluoridation 
status: Not 
reported 

6-35 
months 

37 1 dmfs† 
A: 0.05 
B: 0.53 
p=0.01 

0.48 91% A vs. B 
New caries 
lesions at 1 year†: 
5% vs. 40% 
(p=0.03); NNT 3 
ITT analysis of 
new caries lesions 
at 1 year: 5% vs. 
32%; RR 0.14 
(95% CI 0.02 to 
1.07); NNT 4 

*Baseline caries status not defined 
†Numbers based on per protocol analysis 
 
Abbreviations: CI = confidence interval; dfs = decayed and filled services; dmfs = decayed, missing, and filled surfaces; dmft = decayed, missing, and filled teeth; 
F-U = followup; g = grams; NaF = sodium fluoride; OR = odds ratio; RCT = randomized controlled trial; RR = relative risk; U.S. = United Sates; yrs = years; NNT = 
number needed to treat 
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Table 3. Summary of Other Preventive Treatments 
 

Prevention of Dental Caries in Children 32 Pacific Northwest Evidence-based Practice Center 

Author, 
year, quality 

Study 
design Interventions 

Country; 
Setting; 

Fluoridation 
status 

Age at 
enrollment 

Sample 
size 

F-U 
(yrs ) 

Mean caries 
increment 

Absolute 
reduction 
in caries 

increment 

Reduction 
in caries 

increment 

Other dental 
caries 

outcomes 

Du et al., 
200654  
Fair 

Cluster 
RCT (14 
clusters) 

A: 40% w/w 
chlorhexidine 
acetate varnish 
every 6 months 
B: Placebo 
varnish 

China; 
Kindergartens in 
rural 
communities; 
Water 
fluoridation 
status: 0.1-0.3 
ppm 

4-5 years 290 2 dmfs-molar: 
A: 1.0 
B: 1.6 
p=0.036 

0.6 37%   

Lopez et al., 
200255 
Fair 

RCT A: 0.2 ml of 
10% povidone-
iodine solution 
every 2 months 
B: Placebo 
solution 

United States; 
Women, infant 
and children 
clinic in Puerto 
Rico; Water 
fluoridation 
status: NR 

16 months 83 1 Not reported Not 
reported 

Not 
reported 

A vs. B* 
White spot 
lesions -
maxillary primary 
incisors: 8% 
(3/39) vs. 32% 
(14/44); RR 0.24 
(95% CI 0.1 to 
0.8) 

*Participants were caries-free at baseline 
 
Abbreviations: CI = confidence interval; dmfs = decayed, missing, filled surfaces; F-U = followup; mL = milliliter; NR = not reported; ppm = parts per million; RCT 
= randomized controlled trial; RR = relative risk; w/w = weight/weight; yrs = years 
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Table 4. Summary of Evidence 
 

Prevention of Dental Caries in Children 33 Pacific Northwest Evidence-based Practice Center 

Main findings from 2005 
USPSTF review 

Number and type of 
studies identified 

for update 
 Overall quality* Limitations Consistency Applicability Summary of findings 

Key Question 1. How effective is oral screening (including risk assessment) by the primary care clinician in preventing dental caries in children younger than 
5 years of age? 

No evidence No studies No studies No studies No studies No randomized trial or observational study compared clinical 
outcomes between children younger than 5 years of age 
screened and not screened by primary care clinicians. 

Key Question 2a. How accurate is screening by the primary care clinician in identifying children younger than 5 years of age who have cavitated or non-
cavitated caries lesions?  

One study found 
pediatrician examination 
following 4 hours of oral 
health education associated 
with a sensitivity of 1.0 and 
specificity of 0.87 for 
identifying nursing caries in 
children 18 to 36 months of 
age. 

One cohort study 
 
Overall quality: 
Fair 

 N/A Study 
conducted in 
a primary 
care setting 

One study found primary care pediatrician examination 
following 2 hours of oral health education associated with a 
sensitivity of 0.76 for identifying a child with one or more 
cavities and 0.63 for identifying children <36 months of age in 
need of a dental referral, compared with a pediatric dentist 
evaluation. 
 

Key Question 2b. How accurate is screening by the primary care clinician in identifying children younger than 5 years of age who are at increased risk for 
future dental caries? 

No evidence No studies No studies No studies No studies No study evaluated the accuracy of risk assessment tools 
applied by primary care clinicians to identify children at 
increased risk for future dental caries.  

Key Question 3. What are the harms of oral health screening by the primary care clinician? 

No evidence No studies No studies No studies No studies No randomized trial or observational study compared harms 
between children younger than 5 years of age screened and 
not screened by primary care clinicians. 

Key Question 4. How effective is parental or caregiver/guardian oral health education by the primary care clinician in preventing dental caries in children 
younger than 5 years of age? 

No evidence 1 randomized trial, 
1 non-randomized 
trial 

Overall quality: 
Poor 

Non-randomized 
design, high 
attrition, failure to 
adjust for 
confounders. 
 

Moderate 
inconsistency 

Education 
evaluated as 
part of a 
multifactorial 
intervention 

No trial specifically evaluated an educational or counseling 
intervention to prevent dental caries. Two studies found 
multifactorial interventions that included an educational 
component associated with decreased incidence or 
prevalence of cavities in underserved children younger than 5 
years of age. 

Key Question 5. How effective is referral by a primary care clinician to a dentist in preventing dental caries in children younger than 5 years of age? 

No evidence 1 cohort study 
 
Overall quality: 
Poor 

Study not designed 
to determine 
whether a primary 
care referral was 
the source of the 
initial preventive 
visit 

N/A Medicaid 
population, 
higher risk 
children 

No study directly evaluated the effects of referral by a primary 
care clinician to a dentist on caries incidence. One study found 
a first dental preventive visit after 18 months of age in children 
with existing dental disease associated with increased risk of 
subsequent dental procedures compared with a first visit 
before 18 months of age, but was not designed to determine 
referral source. 
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Table 4. Summary of Evidence 
 

Prevention of Dental Caries in Children 34 Pacific Northwest Evidence-based Practice Center 

Main findings from 2005 
USPSTF review 

Number and type of 
studies identified 

for update 
 Overall quality* Limitations Consistency Applicability Summary of findings 

Key Question 6. How effective is preventive treatment with dietary fluoride supplementation in preventing dental caries in children younger than 5 years of 
age? 

6 trials of dietary fluoride 
supplements. One 
randomized trial and four 
other trials found oral 
fluoride supplementation in 
settings with water 
fluoridation levels below 0.6 
ppm F associated with 
decreased caries 
incidenceversus no 
fluoridation (ranges of 48 
percent to 72 percent for 
primary teeth and 51 
percent to 81 percent for 
primary tooth surface). 

No studies 
 
Overall quality: 
Fair 

Limitations in 
previously reviewed 
studies include use 
of non-randomized 
design, not 
controlling for 
confounders, 
inadequate blinding 
and high or 
unreported attrition 

N/A No studies We identified no new trials on the effects of dietary fluoride 
supplementation in children younger than 5 years of age on 
dental caries incidence.  
 

Key Question 6. How effective is preventive treatment with topical fluoride application (fluoride varnish) in preventing dental caries in children younger than 
5 years of age? 

Three randomized trials 
found fluoride varnish more 
effective than no fluoride 
varnish in reducing caries 
incidence (percent 
reduction 37 percent to 63 
percent, with an absolute 
reduction in the mean 
number of cavities per child 
of 0.67 to 1.24 per year.) 

6 randomized 
trials, 1 trial using 
alternate 
allocation 
 
Overall quality: 
Fair 

High loss to 
followup, failure to 
describe adequate 
blinding, and 
failure to describe 
adequate 
allocation 
concealment 

Consistent Rural settings 
with 
inadequate 
fluoridation or 
low 
socioeconomi
c status 
settings  

Three randomized trials published since the prior review 
found fluoride varnish more effective than no fluoride varnish 
in reducing caries incidence (percent reduction in caries 
increment 18 to 59 percent). Other trials evaluated methods 
of topical fluoride application not used in the United States or 
compared different doses or frequencies of topical fluoride.  

Key Question 6. How effective is preventive treatment with xylitol in preventing dental caries in children younger than 5 years of age? 

No studies (not included in 
the prior review) 

5 randomized 
trials; 1 non-
randomized 

Overall quality:  

Fair 

Variability in xylitol 
formulation and 
dosing 

Some 
inconsistency 

Children from 
settings where 
water was not 
fluoridated or 
fluoridation 
limited 

Three trials reported no clear effects of xylitol versus no 
xylitol on caries incidence in children younger than 5 years, 
with the most promising results from a small (n=37) trial of 
xylitol wipes. One trial found no difference between xylitol and 
toothbrushing. 
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Table 4. Summary of Evidence 
 

Prevention of Dental Caries in Children 35 Pacific Northwest Evidence-based Practice Center 

Main findings from 2005 
USPSTF review 

Number and type of 
studies identified 

for update 
 Overall quality* Limitations Consistency Applicability Summary of findings 

Key Question 7. What are the harms of specific oral health interventions for prevention of dental caries in children younger than 5 years of age (parental or 
caregiver/guardian oral health education, referral to a dentist, and preventive treatments)? 

1 systematic review of 14 
observational studies found 
dietary fluoride 
supplementation in early 
childhood associated with 
increased risk of fluorosis; 
odd ratios ranged from 1.3 
to 15.6 and prevalence 
ranged from 10 percent to 
67 percent. 

5 observational 
studies in an 
updated 
systematic review 
 
Overall quality: 
Fair 

 

Use of 
retrospective 
parental recall to 
determine 
exposures 

Consistent Doses of 
fluoride 
generally 
higher than 
currently 
recommended 

Five observational studies in an updated systemic review 
were consistent with previously reported findings in showing 
an association between early childhood ingestion of systemic 
fluoride and enamel fluorosis. Other than diarrhea reported in 
two trials of xylitol, harms were poorly reported in other trials 
of caries prevention interventions in children younger than 5 
years of age. 

* “Overall quality” is based on new evidence identified for this update plus previously reviewed evidence. 
 
Abbreviations: CT = randomized controlled trial; USPSTF = United States Preventive Services Task Force. 
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Appendix A1. Search Strategies 
 

Prevention of Dental Caries in Children 36 Pacific Northwest Evidence-based Practice Center 

Database: Ovid MEDLINE(R) without Revisions <1999 to March 8 2013> 
Search Strategy: 
-------------------------------------------------------------------------------- 
1     exp physicians/  
2     exp pediatrics/ or pediatrician$.mp.  
3     exp nurse practitioners/  
4     exp nurse's aides/  
5     exp physician assistants/  
6     exp nurse clinicians/  
7     nurses/  
8     Primary care physician$.mp.  
9     General practitioner$.mp.  
10     Primary care clinician$.mp.  
11     exp ambulatory care facilities/  
12     exp primary health care/  
13     exp physician's role/  
14     exp physician's practice patterns/  
15     exp mass screening/ 
16     exp health behavior/  
17     exp health promotion/  
18     exp infant welfare/  
19     exp health services accessibility/  
20     exp child health services/ 
21     exp "referral and consultation"/  
22     1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 
or 20 or 21  
23     limit 22 to (english language and humans)  
24     limit 23 to (clinical trial or clinical trial, phase i or clinical trial, phase ii or clinical trial, phase 
iii or clinical trial, phase iv or controlled clinical trial or evaluation studies or meta analysis or 
multicenter study or randomized controlled trial or technical report or validation studies)  
25     exp epidemiologic study characteristics/  
26     exp epidemiologic research design/  
27     exp questionnaires/  
28     (25 or 26 or 27) and 23  
29     24 or 28  
30     exp dental caries/  
31     Dental screening.mp. or exp dental care for children/  
32     dental care/ or dental examination.mp. or exp diagnosis, oral/  
33     30 or 31 or 32  
34     29 and 33  
35     limit 34 to (infant <1 to 23 months> or preschool child <2 to 5 years>) 
  
Database: Ovid MEDLINE(R) without Revisions <1999 to March 8, 2013> 
Search Strategy: 
-------------------------------------------------------------------------------- 
1     exp physicians/  
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Appendix A1. Search Strategies 
 

Prevention of Dental Caries in Children 37 Pacific Northwest Evidence-based Practice Center 

2     exp pediatrics/ or pediatrician$.mp.  
3     exp nurse practitioners/  
4     exp nurse's aides/  
5     exp physician assistants/  
6     exp nurse clinicians/  
7     nurses/  
8     Primary care physician$.mp.  
9     General practitioner$.mp.  
10     Primary care clinician$.mp.  
11     exp ambulatory care facilities/  
12     exp primary health care/  
13     exp physician's role/  
14     exp physician's practice patterns/  
15     exp mass screening/  
16     exp health behavior/  
17     exp health promotion/  
18     exp infant welfare/  
19     exp health services accessibility/  
20     exp child health services/  
21     exp "referral and consultation"/  
22     1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 
or 20 or 21  
23     limit 22 to (english language and humans)  
24     limit 23 to (clinical trial or clinical trial, phase i or clinical trial, phase ii or clinical trial, phase 
iii or clinical trial, phase iv or controlled clinical trial or evaluation studies or meta analysis or 
multicenter study or randomized controlled trial or technical report or validation studies)  
25     exp epidemiologic study characteristics/  
26     exp epidemiologic research design/  
27     exp questionnaires/  
28     (25 or 26 or 27) and 23  
29     24 or 28  
30     exp MOTHERS/  
31     exp PARENTS/  
32     30 or 31  
33     exp dental health services/ or dental utilization.mp. or exp dental care/  
34     29 and 33  
35     limit 34 to (infant <1 to 23 months> or preschool child <2 to 5 years>)  
 
Database: Ovid MEDLINE(R) without Revisions <1999 to March 8, 2013> 
Search Strategy: 
-------------------------------------------------------------------------------- 
1     exp physicians/ 
2     exp pediatrics/ or pediatrician$.mp.  
3     exp nurse practitioners/  
4     exp nurse's aides/  
5     exp physician assistants/  
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Appendix A1. Search Strategies 
 

Prevention of Dental Caries in Children 38 Pacific Northwest Evidence-based Practice Center 

6     exp nurse clinicians/  
7     nurses/  
8     Primary care physician$.mp.  
9     General practitioner$.mp.  
10     Primary care clinician$.mp.  
11     exp ambulatory care facilities/  
12     exp primary health care/  
13     exp physician's role/  
14     exp physician's practice patterns/  
15     exp mass screening/  
16     exp health behavior/  
17     exp health promotion/  
18     exp infant welfare/  
19     exp health services accessibility/  
20     exp child health services/ 
21     exp "referral and consultation"/  
22     1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 
or 20 or 21  
23     limit 22 to (english language and humans)  
24     limit 23 to (clinical trial or clinical trial, phase i or clinical trial, phase ii or clinical trial, phase 
iii or clinical trial, phase iv or controlled clinical trial or evaluation studies or meta analysis or 
multicenter study or randomized controlled trial or technical report or validation studies)  
25     exp epidemiologic study characteristics/  
26     exp epidemiologic research design/  
27     exp questionnaires/  
28     (25 or 26 or 27) and 23  
29     24 or 28 
30     exp mothers/  
31     exp parents/  
32     30 or 31  
33     exp fluorides, topical/  
34     exp fluorides/ 
35     exp cariostatic agents/ 
36     Supplemental fluoride$.mp.  
37     Fluoride tab$.mp. 
38     Fluoride drop$.mp.  
39     Fluoride varnish$.mp.  
40     33 or 34 or 35 or 36 or 37 or 38 or 39  
41     29 and 40  
42     limit 41 to (newborn infant <birth to 1 month> or infant <1 to 23 months> or preschool child <2 
to 5 years>) 
 
Database: Ovid MEDLINE(R) without Revisions <1999 to March 8, 2013> 
Search Strategy: 
-------------------------------------------------------------------------------- 
1     exp physicians/  
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Appendix A1. Search Strategies 
 

Prevention of Dental Caries in Children 39 Pacific Northwest Evidence-based Practice Center 

2     exp pediatrics/ or pediatrician$.mp.  
3     exp nurse practitioners/  
4     exp nurse's aides/ 
5     exp physician assistants/  
6     exp nurse clinicians/  
7     nurses/  
8     Primary care physician$.mp.  
9     General practitioner$.mp.  
10     Primary care clinician$.mp.  
11     exp ambulatory care facilities/  
12     exp primary health care/  
13     exp physician's role/  
14     exp physician's practice patterns/  
15     exp mass screening/  
16     exp health behavior/  
17     exp health promotion/  
18     exp infant welfare/  
19     exp health services accessibility/  
20     exp child health services/ 
21     exp "referral and consultation"/  
22     1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 
or 20 or 21  
23     limit 22 to (english language and humans)  
24     limit 23 to (clinical trial or clinical trial, phase i or clinical trial, phase ii or clinical trial, phase 
iii or clinical trial, phase iv or controlled clinical trial or evaluation studies or meta analysis or 
multicenter study or randomized controlled trial or technical report or validation studies)  
25     exp epidemiologic study characteristics/  
26     exp epidemiologic research design/  
27     exp questionnaires/  
28     (25 or 26 or 27) and 23  
29     24 or 28  
30     exp MOTHERS/  
31     exp PARENTS/  
32     30 or 31  
33     exp dental care for children/  
34     exp dental caries/  
35     exp oral hygiene/  
36     exp oral health/  
37     exp health education, dental/  
38     exp diet, cariogenic/  
39     exp dental care/  
40     33 or 34 or 35 or 36 or 37 or 38 or 39  
41     29 and 40  
42     limit 41 to (infant <1 to 23 months> or preschool child <2 to 5 years>)  
 
Database: Ovid MEDLINE(R) and Ovid OLDMEDLINE(R) <1946 to March 8, 2013> 
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Appendix A1. Search Strategies 
 

Prevention of Dental Caries in Children 40 Pacific Northwest Evidence-based Practice Center 

Search Strategy: 
-------------------------------------------------------------------------------- 
1     exp "Pit and Fissure Sealants"/  
2     exp Dental Caries/  
3     exp fluorosis, dental/  
4     2 or 3  
5     1 and 2  
6     limit 5 to "all child (0 to 18 years)"  
7     ((tooth or teeth or pit or pits or fissur$) adj5 seal$).mp. [mp=title, abstract, original title, name of 
substance word, subject heading word, protocol supplementary concept, rare disease supplementary 
concept, unique identifier]  
8     2 and 7  
9     limit 8 to "all child (0 to 18 years)"  
10     ((tooth or teeth or enamel$ or crown or root or dental$ or molar$ or incisor$ or bicuspid$ or 
canine$ or premolar$) adj5 (decay$ or carie$ or fluorosis)).mp. [mp=title, abstract, original title, 
name of substance word, subject heading word, protocol supplementary concept, rare disease 
supplementary concept, unique identifier]  
11     1 and 10  
12     limit 11 to "all child (0 to 18 years)"  
13     6 or 9 or 12  
14     (201206$ or 201207$ or 201208$ or 201209$ or 20121$).ed.  
15     13 and 14  
16     exp Tooth Demineralization/  
17     ((tooth or teeth or root$ or crown$ or dental$ or dentist$) adj5 (caries or cario$ or decay$ or 
cavit$ or fluorosis)).mp.  
18     16 or 17  
19     xylitol.mp.  
20     18 and 19  
21     limit 20 to "all child (0 to 18 years)"  
 
Database: EBM Reviews - Cochrane Central Register of Controlled Trials <February 2013> 
Search Strategy: 
-------------------------------------------------------------------------------- 
1     (physician$ or pediatrician$ or general practi$ or primary care or primary health care or nurse or 
nurses or (nurs$ adj3 (care or caring or cared or cares)) or screen$ or (health$ adj3 (behav$ or 
promot$ or access$)) or referral$ or consult$ or counsel$ or parent$ or mother$ or father$ or 
guardian$).mp. [mp=title, original title, abstract, mesh headings, heading words, keyword] (62097) 
2     ((dental$ or tooth or teeth$) adj7 (caries or decay$ or fluorid$ or xylitol or sealant$ or sealing or 
cariostat$ or fluorosis) adj10 (child$ or pediatric$ or infant$ or infancy or toddler$)).mp. [mp=title, 
original title, abstract, mesh headings, heading words, keyword] (968) 
3     ((dental or dentist$ or oral) adj7 (screen$ or fluorid$ or checkup$ or (check$ adj up) or exam or 
exams or examine$ or examination$) adj10 (child$ or pediatric$ or infant$ or infancy or 
toddler$)).mp. [mp=title, original title, abstract, mesh headings, heading words, keyword] (343) 
4     ((dental or dentist$ or oral) adj3 (hygien$ or health$ or prophyla$) adj10 (child$ or pediatric$ or 
infant$ or infancy or toddler$)).mp. [mp=title, original title, abstract, mesh headings, heading words, 
keyword] (384) 
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5     2 or 3 or 4 (1263) 
6     1 and 5 (239) 
 
Database: EBM Reviews - Cochrane Database of Systematic Reviews <1999 to February 2013> 
Search Strategy: 
-------------------------------------------------------------------------------- 
1     (physician$ or pediatrician$ or general practi$ or primary care or primary health care or nurse or 
nurses or (nurs$ adj3 (care or caring or cared or cares)) or screen$ or (health$ adj3 (behav$ or 
promot$ or access$)) or referral$ or consult$ or counsel$ or parent$ or mother$ or father$ or 
guardian$).mp. [mp=title, abstract, full text, keywords, caption text] (6578) 
2     ((dental$ or tooth or teeth$) adj7 (caries or decay$ or fluorid$ or xylitol or sealant$ or sealing or 
cariostat$ or fluorosis) adj10 (child$ or pediatric$ or infant$ or infancy or toddler$)).mp. [mp=title, 
abstract, full text, keywords, caption text] (43) 
3     ((dental or dentist$ or oral) adj7 (screen$ or fluorid$ or checkup$ or (check$ adj up) or exam or 
exams or examine$ or examination$) adj10 (child$ or pediatric$ or infant$ or infancy or 
toddler$)).mp. [mp=title, abstract, full text, keywords, caption text] (39) 
4     ((dental or dentist$ or oral) adj3 (hygien$ or health$ or prophyla$) adj10 (child$ or pediatric$ or 
infant$ or infancy or toddler$)).mp. [mp=title, abstract, full text, keywords, caption text] (47) 
5     2 or 3 or 4 (78) 
6     1 and 5 (75) 
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 Include Exclude 

Population All key questions: 
Asymptomatic children less than 5 years of age 

All key questions 
Animal studies, adults, children older than 
preschool age (>5 years), symptomatic 

Interventions Key questions 1-3: 
Oral screening and risk factor assessment performed by primary care clinicians 
 
Key questions 4 and 5: 
Parent/caregiver/guardian oral health education and/or referral to dentist 
 
Key questions 6 and 7: 
Preventive treatments: including oral fluoride supplementation, topical fluoride application, or 
xylitol 
 
 

Key questions 1-3: 
Community or school-based interventions 
 
Key questions 4 and 5: 
Interventions not performed in primary care 
settings 
 
Key questions 6 and 7: 
Treatments not available for preschool 
children or not available in the United 
States 

Outcomes  All key questions 
Reduced dental caries and associated outcomes 
 
Key questions 2 and 3: 
Diagnostic accuracy and measures of risk prediction 
 
Key question 7: 
Dental fluorosis, emotional stress, acute toxicity, and other associated complications 

All key questions 
Cost-effectiveness 

Study types and 
designs 

Key questions 1, 4, 5, and 6: 
Randomized controlled trials, non-randomized controlled clinical trials, and cohort studies  
 
Key question 2: 
Studies of diagnostic accuracy or risk prediction 
 
Key questions 3 and 7: 
Randomized controlled trials, cohort studies, case-control studies, and systematic reviews 

Key questions 1, 2, 4, 5, and 6: 
Case-control studies, uncontrolled 
intervention studies 
 
All key questions: 
Opinion, editorials, or case reports 
 

 



DRAFT FOR PUBLIC COMMENT – DO NOT CITE OR DISTRIBUTE 
 
Appendix A3. Literature Flow Diagram 
 

Prevention of Dental Caries in Children 43 Pacific Northwest Evidence-based Practice Center 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
  
   
 

 
  

 
   
   

  
  
 

 
 
 
 
 
 
 
 
 
 

Abstracts of potentially relevant articles identified through MEDLINE, 
Cochrane*, and other sources† (N = 1215) 

Excluded abstracts and background 
articles (n = 676)  

Full text articles reviewed for relevance to 
Key questions (n = 539)  

Final included studies‡, §: 20 
 

Articles excluded (n = 519) 
Excluded because it doesn’t address a key 
question or meet inclusion criteria, but pulled 
to provide background information=111 
Wrong population=115 
Wrong intervention=50 
Wrong publication type=71 
Conducted prior to 2000 (except xylitol)=3 
Foreign language=21 
Wrong outcome=77 
Wrong setting=14 
Not applicable to United States population=4 
In prior report=53 
 

Key question 2:  
1 

Key question 1:  
0 

Key question 3:  
0 

Key question 4:  
2 

Key question 5:  
1 

Key question 6:  
15 

Key question 7:  
3 

*Cochrane databases include the Cochrane Central Register of Controlled Trials and the Cochrane Database of Systematic Reviews. 
†Identified from reference lists, hand searching, suggested by experts, etc. 
‡Studies that provided data and contributed to the body of evidence were considered ‘included’. 
§Studies may have provided data for more than one key question. 
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Key to exclusion codes 
2 Excluded because it doesn’t address a key question 

or meet inclusion criteria, but pulled to provide 
background information 

3 Wrong population 
4 Wrong intervention 
5 Wrong publication type 
6 Conducted prior to 2000  

(except xylitol) 
7 Foreign language, otherwise included 
8 Wrong outcome 
9 Wrong setting 
10 Not applicable to United States population 
11 In prior report 
 
List of excluded studies 
Diet, nutrition, and oral health: a rational approach for Services; 1991: 
the dental practice. J Am Dent Assoc. 1984;109(1):20- http://health.gov/environment/ReviewofFluoride/. 
32, [PMID: 6589288] Exclusion code: 11  
Exclusion code: 5  
 Adair PM, Pine CM, Burnside G, et al. Familial and 
NIH Consensus Development Conference on Diagnosis cultural perceptions and beliefs of oral hygiene and 
and Management of Dental Caries Throughout Life. dietary practices among ethnically and socio-
Bethesda, MD, March 26-28, 2001. Conference Papers. economicall diverse groups. Community Dent Health. 
J Dent Educ. 2001;65(10):935-1179., [PMID: 2004;21(1 Suppl):102-111, [PMID: 15072479] 
11706839] Exclusion code: 4 
Exclusion code: 11  
 Adams SH, Hyde S, Gansky SA. Caregiver 
The endless learning curve: 2005 Table Clinic winners. acceptability and preferences for early childhood caries 
Northwest Dent. 2005;84(3):23-27, [PMID: 16044850] preventive treatments for Hispanic children. J Public 
Exclusion code: 2 Health Dent. 2009;69(4):217-224, [PMID: 19486461] 
 Exclusion code: 8 
Xylitol-containing oral syrup may prevent caries in  
children. J Am Dent Assoc. 2009;140(8):972, [PMID: Agency for Healthcare Research and Quality. Medical 
19654247] Expenditure Panel Survey. 2011; 
Exclusion code: 5 http://meps.ahrq.gov/data_stats/download_data_files_de
 tail.jsp?cboPufNumber=HC-126B. Accessed 27 March, 
Aaltonen AS, Suhonen JT, Tenovuo J, Inkila-Saari I. 2013 
Efficacy of a slow-release device containing fluoride, Exclusion code: 2 
xylitol and sorbitol in preventing infant caries. Acta  
Odontol Scand. 2000;58(6):285-292, [PMID: Akerblom HK, Koivukangas T, Puukka R, Mononen M. 
11196405] The tolerance of increasing amounts of dietary xylitol in 
Exclusion code: 4 children. International journal for vitamin and nutrition 
 research. Supplement. 1982;22:53-66, [PMID: 
Aasenden R, DePaola PF, Brudevold F. Effects of daily 6802776] 
rinsing and ingestion of fluoride solutions upon dental Exclusion code: 3 
caries and enamel fluoride. Archives of Oral Biology.  
1972;17(12):1705-1714, [PMID: 4405216] Al Ghanim NA, Adenubi JO, Wyne AA, Khan NB. 
Exclusion code: 3 Caries prediction model in pre-school children in 
 Riyadh, Saudi Arabia. Int J Paediatr Dent. 
Ad Hoc Committee on Fluoride, Committee to 1998;8(2):115-122, [PMID: 9728096] 
Coordinate Environmental Health and Related Exclusion code: 8 
Programs. Review of Fluoride: Benefits and Risks.  
Washington, DC: US Department of Health and Human 
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Alaluusua S, Malmivirta R. Early plaque accumulation 
– a sign for caries risk in young children. Comm Dent 
Oral Epidemiol 1994;22:273-276, [PMID: 7813174] 
Exclusion code: 8 
 
Alanen P, Holsti ML, Pienihakkinen K. Sealants and 
xylitol chewing gum are equal in caries prevention. Acta 
Odontol Scand. 2000;58(6):279-284, [PMID: 
11196404] 
Exclusion code: 3 
 
Alanen P, Isokangas P, Gutmann K. Xylitol candies in 
caries prevention: results of a field study in Estonian 
children. Community Dent Oral Epidemiol. 
2000;28(3):218-224, [PMID: 10830649] 
Exclusion code: 3 
 
Alonge OK, Williamson DD, Narendran S. Dental 
fluorosis among third graders in Harris County, Texas--
1998 study findings. Texas dental journal. 
2000;117(9):22-29, [PMID: 11857845] 
Exclusion code: 3 
 
American Academy of Family Physicians. Flouridation 
of public water supplies. Policies 2008; 
http://www.aafp.org/online/en/home/policy/policies/f/fl
uoridationofpublicwatersupplies.html. Accessed 12 
January, 2013 
Exclusion code: 2 
 
American Academy of Pediatric Dentistry. Caries risk 
assessment for infants, children, and adolescents. 
Pediatr Dent. 2011;33:110-117. 
Exclusion code: 2 
 
American Academy of Pediatric Dentistry. Guideline on 
Caries-risk Assessment and Management for Infants, 
Children, and Adolescents. American Academy of 
Pediatric Dentistry Reference Manual. 2011;32(6):101-
108. 
Exclusion code: 2 
 
American Academy of Pediatric Dentistry. Guideline on 
fluoride therapy. AAPD 2012-2013 Clinical Guidelines. 
2012;34(6). 
http://www.aapd.org/media/Policies_Guidelines/G_Fluo
rideTherapy.pdf.  
Exclusion code: 11 
 
American Academy of Pediatric Dentistry. Guideline on 
Xylitol Use in Caries Prevention. American Academy of 
Pediatric Dentistry Reference Manual. 
2012/2013;34(6):166-169. 
Exclusion code: 2 
 

American Academy of Pediatric Dentistry. Guideline on 
Fluoride Therapy. 2012/2013Exclusion code: 2 
 
American Academy of Pediatric Dentistry. Guideline on 
Caries-risk Assessment and Management for Infants, 
Children, and Adolescents. American Academy of 
Pediatric Dentistry Reference Manual. 
2012/2013;34(6):118-125. 
Exclusion code: 2 
 
American Academy of Pediatrics. Policy Statement - 
AAP Publications Retired and Reaffirmed. Policy 
Statement  
http://pediatrics.aappublications.org/content/124/2/845.f
ull. Accessed 12 January, 2013 
Exclusion code: 2 
 
American Academy of Pediatrics. Oral health risk 
assessment timing and establishment of the dental home. 
2003Exclusion code: 2 
 
American Academy of Pediatrics. Profile of pediatric 
visits: Annualized estimates 2000-2004. Elk Grove 
Village, Illinois 2007Exclusion code: 2 
 
American Academy of Pediatrics. Recommendations for 
Preventive Pediatric Health Care. 2008. 
Exclusion code: 2 
 
American Academy of Pediatrics. Preventive oral health 
intervention for pediatricians: Section on pediatric 
dentistry and oral health. Pediatrics. 2008;122(6):1387-
1394, [PMID: 19015205] 
Exclusion code: 2 
 
American Academy of Pediatrics. Oral Health Risk 
Assessment Tool. 2011. 
http://www2.aap.org/oralhealth/docs/RiskAssessmentTo
ol.pdf. Accessed 13 Dec 2012 
Exclusion code: 2 
 
American Academy on Pediatric Dentistry Council on 
Clinical Affairs. Policy on use of a caries-risk 
assessment tool (CAT) in infants, children, and 
adolescents. Pediatr Dent. 2002;24(Suppl):15-17. 
Exclusion code: 5 
 
American Academy on Pediatric Dentistry Council on 
Clinical Affairs. Policy on Use of a Caries-risk 
Assessment Tool (CAT) for Infants, Children and 
Adolescents. Pediatr Dent. 2006;31(6). 
Exclusion code: 2 
 
American Academy on Pediatric Dentistry Council on 
Clinical Affairs. Policy on the use of xylitol in caries 
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prevention. Pediatr Dent. 2008;30(7 Suppl):36-37, 
[PMID: 19216379] 
Exclusion code: 2 
 
American Academy on Pediatric Dentistry Council on 
Clinical Affairs. Policy on use of a caries-risk 
assessment tool (CAT) for infants, children, and 
adolescents. Pediatr Dent. 2008;30(7 Suppl):29-33, 
[PMID: 19216377] 
Exclusion code: 2 
 
American Dental Association. Statement on Early 
Childhood Caries. 2000; http://www.ada.org/2057.aspx. 
Accessed 13 Dec, 2012 
Exclusion code: 2 
 
American Dental Association. ADA Caries Risk 
Assessment Forms. 2009; 
http://www.ada.org/5157.aspx?currentTab=2. Accessed 
23 Oct 2012. 
Exclusion code: 2 
 
American Dental Association. Caries Risk Assessment 
Form (Age 0-6). 2011; 
http://www.ada.org/sections/professionalResources/pdfs
/topics_caries_under6.pdf. Accessed 27 March, 2013 
Exclusion code: 2 
 
American Dental Association Council on Scientific 
Affairs. Professionally applied topical flouride: 
Evidence-based clinical recommendations. J Dent Educ. 
2007;71(3):393-402, [PMID: 17389574] 
Exclusion code: 2 
 
Ammari AB, Bloch-Zupan A, Ashley PF. Systematic 
review of studies comparing the anti-caries efficacy of 
children's toothpaste containing 600 ppm of fluoride or 
less with high fluoride toothpastes of 1,000 ppm or 
above. Caries Res. 2003;37(2):85-92, [PMID: 
12652045] 
Exclusion code: 3 
 
Ananaba N, Malcheff S, Briskie D, Inglehart MR. Infant 
oral health examinations: attitudes and professional 
behavior of general and pediatric dentists in Michigan 
and pediatric dentists in the U.S. J Mich Dent Assoc. 
2010;92(12):38-43, [PMID: 21291093] 
Exclusion code: 2 
 
Andruskeviciene V, Milciuviene S, Bendoraitiene E, et 
al. Oral health status and effectiveness of caries 
prevention programme in kindergartens in Kaunas city 
(Lithuania). Oral health prev. 2008;6(4):343-348, 
[PMID: 19178101] 
Exclusion code: 4 

Ansai T, Yamashita Y, Shibata Y, et al. Relationship 
between dental caries experience of a group of Japanese 
kindergarten children and the results of two caries 
activity tests conducted on their saliva and dental 
plaque. International journal of paediatric dentistry / 
the British Paedodontic Society [and] the International 
Association of Dentistry for Children. 1994;4(1):13-17, 
[PMID: 7748842] 
Exclusion code: 8 
 
Anttonen V, Larmas M, Raitio M. Children were 
guaranteed regular check ups in dental study. Bmj. 
1999;319(7222):1432, [PMID: 10574873] 
Exclusion code: 5 
 
Armfield JM. Community effectiveness of public water 
fluoridation in reducing children's dental disease. Public 
Health Rep. 2010;125(5):655-664, [PMID: 20873281] 
Exclusion code: 4 
 
Arora A, Scott JA, Bhole S, Do L, Schwarz E, 
Blinkhorn AS. Early childhood feeding practices and 
dental caries in preschool children: a multi-centre birth 
cohort study. BMC Public Health. 2011;11:28, [PMID: 
21223601] 
Exclusion code: 5 
 
Arruda AO, Senthamarai Kannan R, Inglehart MR, 
Rezende CT, Sohn W. Effect of 5% fluoride varnish 
application on caries among school children in rural 
Brazil: A randomized controlled trial. Community 
Dentistry and Oral Epidemiology. 2012;40(3):267-276, 
[PMID: 22150341] 
Exclusion code: 3 
 
Assael LA. Should dentists become 'oral physicians'? 
No, dentistry must remain dentistry. J Am Dent Assoc. 
2004;135(4):439+441+443+445+447-449, [PMID: 
15127866] 
Exclusion code: 5 
 
Autio JT. Effect of xylitol chewing gum on salivary 
Streptococcus mutans in preschool children. J Dent 
Child. 2002;69(1):81-86, 13, [PMID: 12119821] 
Exclusion code: 8 
 
Autio JT, Courts FJ. Acceptance of the xylitol chewing 
gum regimen by preschool children and teachers in a 
Head Start program: a pilot study. Pediatr Dent. 
2001;23(1):71-74, [PMID: 11242737] 
Exclusion code: 8 
 
Autio-Gold J. Recommendations for fluoride varnish 
use in caries management. Dent Today. 2008;27(1):64-
67; quiz 67, 58, [PMID: 18240633] 
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Exclusion code: 2 
 
Autio-Gold JT, Courts F. Assessing the effect of 
fluoride varnish on early enamel carious lesions in the 
primary dentition. J Am Dent Assoc. 2001;132(9):1247-
1253, [PMID: 1665349] 
Exclusion code: 11 
 
Azarpazhooh A, Limeback H, Lawrence HP, Shah PS. 
Xylitol for preventing acute otitis media in children up 
to 12 years of age. Cochrane Database Syst Rev. 
2011(11):CD007095, [PMID: 22071833] 
Exclusion code: 8 
 
Baca P, Muñoz MJ, Bravo M, Junco P, Baca AP. 
Effectiveness of chlorhexidine-thymol varnish in 
preventing caries lesions in primary molars. J Dent 
Child. 2004;71(1):61-65, [PMID: 15272659] 
Exclusion code: 3 
 
Bader JD, Rozier RG, Lohr KN, Frame PS. Physicians' 
roles in preventing dental caries in preschool children: a 
summary of the evidence for the U.S. Preventive 
Services Task Force. Am J Prev Med. 2004;26(4):315-
325, [PMID: 15110059] 
Exclusion code: 2 
 
Bader JD, Shugars DA, Bonito AJ. Systematic reviews 
of selected dental caries diagnostic and management 
methods. J Dent Educ. 2001;65(10):960-968, [PMID: 
11699997] 
Exclusion code: 5 
 
Badet MC, Richard B, Dorignac G. An in vitro study of 
the pH-lowering potential of salivary lactobacilli 
associated with dental caries. J Appl Microbiol. 
2001;90(6):1015-1018, [PMID: 11412333] 
Exclusion code: 8 
 
Balaban R, Aguiar CM, Da Silva Araújo AC, Dias Filho 
EBR. Knowledge of paediatricians regarding child oral 
health. Int J Paediatr Dent. 2012;22(4):286-291, 
[PMID: 22092596] 
Exclusion code: 3 
 
Baldani MH, Antunes JLF. Inequalities in access and 
utilization of dental services: a cross-sectional study in 
an area covered by the Family Health Strategy. Cad 
Saude Publica. 2011;27 Suppl 2:S272-283, [PMID: 
21789419] 
Exclusion code: 2 
 
Baldani MH, Mendes YBE, Lawder JAdC, de Lara API, 
Rodrigues MMAdS, Antunes JLF. Inequalities in dental 
services utilization among Brazilian low-income 

children: the role of individual determinants. J Public 
Health Dent. 2011;71(1):46-53, [PMID: 21667543] 
Exclusion code: 2 
 
Banoczy J, Scheinin A, Esztari I, Szoke J, Hadas E, 
Zimmermann P. [Caries-preventing action of xylitol-
containing sweets, studied in children's institutions]. 
Orv Hetil. 1985;126(40):2447-2451, [PMID: 4047645] 
Exclusion code: 7 
 
Banoczy J, Scheinin A, Esztari I, et al. [3-year results of 
a WHO-supported caries-prevention program, using 
xylitol, in Hungarian children's homes. I. Clinical caries 
studies]. Fogorv Sz. 1985;78(11):329-338, [PMID: 
3914420] 
Exclusion code: 7 
 
Bär A. Caries prevention with xylitol. A review of the 
scientific evidence. World review of nutrition and 
dietetics. 1988;55:183-209, [PMID: 3287773] 
Exclusion code: 5 
 
Barber LR, Wilkins EM. Evidence-based prevention, 
management, and monitoring of dental caries. J Dent 
Hyg. 2002;76(4):270-275, [PMID: 12592918] 
Exclusion code: 2 
 
Barmes D, Barnaud J, Khambonanda S, Infirri JS. Field 
trials of preventive regimens in Thailand and French 
Polynesia. Int Dent J. 1985;35(1):66-72, [PMID: 
3888852] 
Exclusion code: 3 
 
Bawden JW. Fluoride varnish: a useful new tool for 
public health dentistry. J Public Health Dent. 
1998;58(4):266-269, [PMID: 10390707] 
Exclusion code: 2 
 
Beil H, Mayer M, Rozier RG. Dental care utilization 
and expenditures in children with special health care 
needs. J Am Dent Assoc. 2009;140(9):1147-1155, 
[PMID: 19723949] 
Exclusion code: 3 
 
Beil HA, Rozier RG. Primary health care providers' 
advice for a dental checkup and dental use in children. 
Pediatrics. 2010;126(2):e435-441, [PMID: 20660547] 
Exclusion code: 8 
 
Bell JF, Huebner CE, Reed SC. Oral health need and 
access to dental services: evidence from the National 
Survey of Children's Health, 2007. Maternal and Child 
Health Journal. 2012;16 Suppl 1:S27-34, [PMID: 
22456986] 
Exclusion code: 2 
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Beltrán ED, Malvitz DM, Eklund SA. Validity of two 
methods for assessing oral health status of populations. 
J Public Health Dent. 1997;57(4):206-214, [PMID: 
9558624] 
Exclusion code: 6 
 
Beltran-Aguilar D, Barker LK, Dye BA. Prevalence and 
severity of dental fluorosis in the United States, 1999-
2004. National Center for Health Statistics Data Brief. 
Hyattsville, MD. 2010. 
Exclusion code: 2 
 
Beltran-Aguilar ED, Barker LK, Canto MT, et al. 
Surveillance for dental caries, dental sealants, tooth 
retention, edentulism, and enamel fluorosis--United 
States, 1988-1994 and 1999-2002. MMWR Surveill 
Summ. 2005;54(3):1-43, [PMID: 16121123] 
Exclusion code: 4 
 
Beltran-Aguilar ED, Goldstein JW, Lockwood SA. 
Fluoride varnishes. A review of their clinical use, 
cariostatic mechanism, efficacy and safety. J Am Dent 
Assoc. 2000;131(5):589-596, [PMID: 10832252] 
Exclusion code: 11 
 
Beltran-Aguilar ED, Griffin SO, Lockwood SA. 
Prevalence and trends in enamel fluorosis in the United 
States from the 1930s to the 1980s. J Am Dent Assoc. 
2002;133(2):157-165, [PMID: 11868834] 
Exclusion code: 11 
 
Beltrán-Valladares PR, Cocom-Tun H, Casanova-
Rosado JF, Vallejos-Sánchez AA, Medina-Solís CE, 
Maupomé G. Prevalence of dental fluorosis and 
additional sources of exposure to fluoride as risk factors 
to dental fluorosis in schoolchildren of Campeche, 
Mexico. Rev Invest Clin. 2005;57(4):532-539, [PMID: 
16315637] 
Exclusion code: 7 
 
Bentley EM, Holloway PJ. An evaluation of the role of 
health visitors in encouraging dental attendance of 
infants. Community Dent Health. 1993;10(3):243-249., 
[PMID: 8269339] 
Exclusion code: 11 
 
Berg JH. Early dental caries detection as a part of oral 
health maintenance in young children. Compend Contin 
Educ Dent. 2005;26(5 Suppl 1):24-29, [PMID: 
17036541] 
Exclusion code: 5 
 
Binkley CJ, Garrett B, Johnson KW. Increasing dental 
care utilization by Medicaid-eligible children: A dental 

care coordinator intervention. J Public Health Dent. 
2010;70(1):76-84, [PMID: 19765202] 
Exclusion code: 2 
 
Blackwell DL, Tonthat L. Summary health statistics for 
U.S. children: National Health Interview Survey, 1999. 
Vital Health Stat [10]. 2003(210):1-50, [PMID: 
15789511] 
Exclusion code: 2 
 
Blair Y, Macpherson L, McCall D, McMahon A. Dental 
health of 5-year-olds following community-based oral 
health promotion in Glasgow, UK. Int J Paediatr Dent. 
2006;16(6):388-398, [PMID: 17014536] 
Exclusion code: 9 
 
Blair Y, Macpherson LMD, McCall DR, McMahon AD, 
Stephen KW. Glasgow nursery-based caries experience, 
before and after a community development-based oral 
health programme's implementation. Community Dent 
Health. 2004;21(4):291-298, [PMID: 15617414] 
Exclusion code: 9 
 
Bloom B, Cohen RA, Freeman G. Summary health 
statistics for U.S. children: National Health Interview 
Survey, 2010. Vital and health statistics. Series 10, 
Data from the National Health Survey. 2011(250):1-80, 
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Randomized Controlled Trials (RCTs)  

Criteria: 

 Initial assembly of comparable groups:  RCTs—adequate randomization, including 
concealment and whether potential confounders were distributed equally among groups; 
cohort studies—consideration of potential confounders with either restriction or measurement 
for adjustment in the analysis; consideration of inception cohorts 

 Maintenance of comparable groups (includes attrition, cross-overs, adherence, contamination) 
 Important differential loss to follow-up or overall high loss to follow-up 
 Measurements: equal, reliable, and valid (includes masking of outcome assessment) 
 Clear definition of interventions 
 Important outcomes considered 
 Analysis: adjustment for potential confounders for cohort studies, or intention-to-treat analysis 

for RCTs; for cluster RCTs, correction for correlation coefficient 

Definition of ratings based on above criteria: 

Good: Meets all criteria: Comparable groups are assembled initially and maintained throughout the 
study (followup at least 80 percent); reliable and valid measurement instruments are used 
and applied equally to the groups; interventions are spelled out clearly; important outcomes 
are considered; and appropriate attention to confounders in analysis.   

Fair: Studies will be graded “fair” if any or all of the following problems occur, without the 
important limitations noted in the “poor” category below: Generally comparable groups are 
assembled initially but some question remains whether some (although not major) 
differences occurred in follow-up; measurement instruments are acceptable (although not 
the best) and generally applied equally; some but not all important outcomes are considered; 
and some but not all potential confounders are accounted for.   

Poor: Studies will be graded “poor” if any of the following major limitations exists: Groups 
assembled initially are not close to being comparable or maintained throughout the study; 
unreliable or invalid measurement instruments are used or not applied at all equally among 
groups (including not masking outcome assessment); and key confounders are given little or 
no attention.   

 

Diagnostic Accuracy Studies 

Criteria: 

 Screening test relevant, available for primary care, adequately described 

 Study uses a credible reference standard, performed regardless of test results 

 Reference standard interpreted independently of screening test 
 Handles indeterminate results in a reasonable manner 
 Spectrum of patients included in study 

 Sample size 

 Administration of reliable screening test 
 Random or consecutive selection of patients 
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 Screening cutoff pre-determined 

 All patients undergo the reference standard 

 
Definition of ratings based on above criteria: 

Good: Evaluates relevant available screening test; uses a credible reference standard; interprets 
reference standard independently of screening test; reliability of test assessed; has few or 
handles indeterminate results in a reasonable manner; includes large number (more than 
100) broad-spectrum patients with and without disease; study attempts to enroll a random or 
consecutive sample of patients who meet inclusion criteria screening cutoffs pre-stated. 

Fair: Evaluates relevant available screening test; uses reasonable although not best standard; 
interprets reference standard independent of screening test; moderate sample size (50 to 100 
subjects) and a “medium” spectrum of patients (i.e. applicable to most screening settings). 

Poor: Has important limitation such as: uses inappropriate reference standard; screening test 
improperly administered; biased ascertainment of reference standard; very small sample size 
of very narrow selected spectrum of patients. 

 
Sources: Harris et al, 200134 and USPSTF Procedure Manual35 
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Author, year, 
title Screening test 

Reference 
standard 

Country 
Setting 

Screener Population 

Sample size 
Proportion with 

condition 

Definition of a 
positive 

screening exam 

Proportion 
unexaminable 
by screening 

test 

Beltran et al., 
199741 
Validity of two 
methods for 
assessing oral 
health status of 
populations 

Nurse exam (no 
previous dental 
experience; 
received written 
material on 
procedures and 
diagnostic criteria 
for conditions to be 
evaluated) 

Pediatric 
dentist 
exam 

U.S. 
Rural school 
Nurse 

Children 5 to 12 
years of age 
attending school 

n=258 children 
Cavitated lesions: 
9.7% (mean 
0.3/child) 

Identification of 
untreated decay 
Identification of 
need for 
treatment (urgent 
or nonurgent) 

Appears to be 
none 

Pierce et al., 
200239 
Accuracy of 
pediatric primary 
care providers' 
screening and 
referral for early 
childhood caries 

Primary care 
pediatrician exam 
following 2 hours 
of training 

Pediatric 
dentist 
exam 

U.S. 
Pediatric group 
practice 
Primary care 
pediatrician 

Children <36 months 
of age with erupted 
teeth participating in 
the "Into the Mouths of 
Babes" program. 
Excluded if they had 
received fluoride 
varnish and oral 
screening within 3 
months or were very ill 

n=258 children 
Cavitated lesions: 
9.7% (mean 
0.3/child) 

Identification of a 
cavitated lesion 
Identification of 
need for referral 

Appears to be 
none 

Serwint et al., 
199340 
Child-rearing 
practices and 
nursing caries 

Pediatrician exam 
(not primary care 
provider) 
following 4  hours 
of training 

Pediatric 
dentist 
exam 

U.S. 
General 
pediatric clinic 
Pediatrician 

Children 18-36 
months of age, 
mother primary 
caretaker. Excluded 
for developmental 
delay or facial 
abnormalities 

n=110 children 
Nursing caries (caries 
involving one or more 
teeth including the 
maxillary central or 
lateral incisors or the 
primary molars but 
sparing the 
mandibular incisors): 
20% (22/110) 

Identification of 
nursing caries 

Not reported 
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Author, year, 
title 

Analysis of 
screening 

failures 

Proportion who 
underwent reference 

standard and 
included in analysis 

Sensitivity  
(95% CI) 

Specificity 
(95% CI) 

Positive predictive 
value (95% CI) 

Negative 
predictive value 

(95% CI) 
Quality 
rating 

Beltran et al., 
199741 
Validity of two 
methods for 
assessing oral 
health status of 
populations 

Not 
applicable 

Appears to be all Untreated decay: 
0.92 (71/77) 
Any treatment 
needed: 0.80 
(70/88) 

Untreated decay: 
0.99 (141/142) 
Any treatment 
needed: 0.99 
(233/235) 

Untreated decay: 0.99 
(71/72) 
Any treatment needed: 
0.97 (70/72) 

Untreated decay: 
0.96 (141/147) 
Any treatment 
needed: 0.93 
(233/251) 

Fair 

Pierce et al., 
200239 
Accuracy of 
pediatric 
primary care 
providers' 
screening and 
referral for early 
childhood caries 

Not 
applicable 

Appears to be all Patient-level 
analysis: 0.76 
(19/25) 
Tooth-level 
analysis: 0.49 
(39/80) 
Need for referral: 
0.63 (17/27) 

Patient-level 
analysis: 0.95 
(222/233) 
Tooth-level 
analysis: 0.99 
(3210/3235) 
Need for referral: 
0.98 (225/231) 

Patient-level analysis: 
0.63 (19/30); 0.83 (25/30) 
if precavitated lesions re-
classified as true-
positives 
Tooth-level analysis: 0.61 
(39/64) 
Need for referral: 0.74 
(17/23) 

Patient-level 
analysis: 0.97 
(222/228) 
Tooth-level analysis: 
0.99 (3210/3251) 
Need for referral: 
0.96 (225/235) 

Good 

Serwint et al., 
199340 
Child-rearing 
practices and 
nursing caries 

Not reported 55% (61/110) 1.0 (n/N not 
calculable) 

0.87 (n/N not 
calculable) 

Not calculable Not calculable Fair 

Abbreviations: CI = confidence interval; U.S. = United States 
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Author, 
year, title 

Representative 
spectrum 

Random or 
consecutive 

sample 

Screening 
test 

adequately 
described 

Screening 
cutoffs 

predefined 

Credible 
reference 
standard 

Reference 
standard 
applied to 

all 
screened 
patients 

Same 
reference 
standard 
applied to 
all patients 

Reference 
standard and 

screening 
examination 
interpreted 

independently 

High rate of 
uninterpretable 

results or 
noncompliance 
with screening 

test 

Analysis includes 
patients with 

uninterpretable 
results or 

noncompliance 
Quality 
rating 

Beltran et al., 
199741 
Validity of two 
methods for 
assessing oral 
health status 
of populations 

Yes Unclear Yes Yes Yes Yes Yes Unclear No Not applicable Fair 

Pierce et al., 
200239 
Accuracy of 
pediatric 
primary care 
providers' 
screening and 
referral for 
early 
childhood 
caries 

Yes Yes Yes Yes Yes Yes Yes Yes No Not applicable Good 

Serwint et al., 
199340 
Child-rearing 
practices and 
nursing caries 

Yes Unclear Yes Yes Yes No Yes Yes No Not applicable Fair 
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Author, year, title 
Study 

Design Interventions Population characteristics Eligiblity criteria 

Number approached, 
eligible, enrolled,  

analyzed Country 

Davies et al., 
200744  
Challenges 
associated with the 
evaluation of a 
dental health 
promotion 
programme in a 
deprived urban area 
 
Davies et al., 
200543

 
A staged 
intervention dental 
health promotion 
programme to 
reduce early 
childhood caries 

Cluster, non-
randomized 
controlled 
clinical trial 
(2 clusters) 

A: Series of 
interventions from  
8-32 months by 
health visitor 
including provision 
of educational 
materials, 
counseling on oral 
hygiene, and 
provision of 
toothbrush and 
toothpaste 
B: No intervention 

Age at time of initial followup evaluation 
(mean, years): 4.0 vs. 4.0 
Female: 48% vs 49%  
Non-white: 51% vs 37% 
Proportion of adults unemployed: 24% 
vs. 22% 
Jarman index (underprivileged area 
score): 39 vs. 40  

Children 8 months 
of age attending a 
primary care clinic 

Number approached: 
1545 (839 vs. 706) 
Number eligible: 1545 
(839 vs. 706) 
Number enrolled: 
1545 (839 vs. 706) 
Number analyzed: 
1545 (839 vs. 706) 

UK 
Primary 
care 
clinics 

Kressin et al., 
200945 

Pediatric clinicians 
can help reduce 
rates of early 
childhood caries: 
effects of a practice 
based intervention 

Cluster, non-
randomized 
controlled 
clinical trial 
(2 clusters) 

A: Multicomponent 
intervention 
including training of 
pediatricians in 
patient centered 
counseling, 
providing 
parents/caregivers 
with educational 
brochure, and 
editing the 
electronic medical 
record to prompt 
counseling 
B: Usual care 

Age <1 year: 1% vs. 3% 
Age 1 to <2 year: 55% vs. 55% 
Age 2 to <3 year: 25% vs. 26% 
Caregiver employed: 57% vs. 69% 
(p<0.0001) 
White: 17% vs. 45% (p<0.0001 for 
differences in race) 
Black: 76% vs. 35% 
Asian: 6% vs. 19% 
Hispanic:  13% vs. 15% 
Diet summary score (0-6 scale): 3.2 vs. 
3.5 (p<0.0001) 
Hygiene summary score (0 to 6 scale, 
higher=better): 4.9 vs. 4.5 (p<0.0001) 
Tooth-monitoring summary score (0-3 
scale): 0.7 vs. 0.9 (p=0.02) 
Baseline caries: 5.8% vs. 6.4% (p=0.66) 

Parents/caregivers 
of children 6 
months to 5 years 
of age attending 
well-child visits. 
Excluded for 
congential oral 
anomalies, 
ectodermal 
dysplasis, or other 
disease other than 
caries 

Number approached: 
Not reported 
Number eligible: Not 
reported 
Number enrolled: 
1087 (635 vs. 452) 
Number analyzed: 
1045 

U.S. 
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Author, year, title Sponsor 
Duration of 

followup 

Confounders 
adjusted for 
in analysis Outcomes 

Adverse 
events/harms Attrition 

Quality 
rating 

Davies et al., 200744  
Challenges 
associated with the 
evaluation of a 
dental health 
promotion 
programme in a 
deprived urban area 
 

Davies et al., 200543
 

A staged intervention 
dental health 
promotion 
programme to 
reduce early 
childhood caries 

National 
Health 
Service 
Research and 
Development 
Programme 
for Primary 
Dental Care 

Evaluated 
at 3-4 and 
at 5 years 
of age 

None A vs. B at 3-4 year old followup;  
all children and restricted to 
children who attended 
developmental check and MMR 
vaccination (n=1207, 649 vs. 558) 
Caries experience: 34% vs. 40%, 
p=0.01; 29% vs. 39%, p=0.001 
Nursing caries: 21% vs. 23%, 
p=0.49; 17% vs. 24%, p=0.003 
dmft (mean): 1.5 vs. 1 .7, p=0.09; 
1.2 vs. 1.7, p=0.001 
dmfs (mean): 3.3 vs. 3.7, p=0.35; 
2.6 vs. 3.8, p=0.008 
 
A vs. B at 5 year old followup; 
restricted to children who attended 
developmental check and MMR 
vaccination (n=539, 253 vs. 286) 
Caries experience: 54% vs. 64%, 
p=0.03 
Nursing caries: 20% vs. 32%, 
p=0.002 
Extraction: 3% vs. 12%, p<0.0001 
dmft (mean): 2.2 vs. 3.7, p<0.001  

Not reported At 3-4 years, 22% 
(338/1545) of 
potentially eligible 
cohort did not attend 
developmental check 
or MMR vaccination 
and would not have 
received all 
interventions; at 5 
years 65% 
(1006/1545) excluded 

Poor 

Kressin et al., 200945 

Pediatric clinicians 
can help reduce 
rates of early 
childhood caries: 
effects of a practice 
based intervention 

NIH/NIDCR 
and VA 

1 year Length of 
enrollment, 
sex, race, 
treatment 
before 42 
months, 
continuously 
enrolled in 
Medicaid 
number of well 
child visits 

A vs. B 
Caries (irreversible cavitated 
lesions): 18% vs. 32%, adjusted 
HR 0.23 (95% CI 0.09 to 0.62) 

Not reported 42/1087 enrolled were 
not analyzed 

Fair 

Abbreviations: AHRQ = Agency for Healthcare Research and Quality; CI = confidence interval; dmfs = decayed missing filled surfaces; dmft = decayed missing 
filled teeth; HR = hazard ratio; MMR = measles, mumps, and rubella; NIDCR = National Institute of Dental and Craniofacial Research; NIH = National Institutes of 
Health; UK = United Kingdom; U.S. = United States; VA = Veterans Affairs 
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Author, year, title 
Randomization 

adequate? 

Allocation 
concealment 

adequate? 

Groups 
similar at 
baseline? 

Eligibility 
criteria 

specified? 

Outcome 
assessors 
masked? 

Care 
provider 
masked? 

Patient 
masked? 

Reporting of attrition, 
crossovers, adherence, and 

contamination 

Alamoudi et al., 201274 
Effects of xylitol on 
salivary mutans 
streptococcus, plaque 
level, and caries activity 
in a group of Saudi 
mother-child pairs 

Unclear Yes Unclear Yes Unclear No No Yes 

Chu et al., 200269 
Effectiveness of silver 
diamine fluoride and 
sodium fluoride varnish in 
arresting dentin carries in 
Chinese pre-school 
children  

No No Unclear Yes Yes No Unclear Yes 

Davies et al., 200744 
Challenges associated 
with the evaluation of a 
dental health promotion 
programme in a deprived 
urban area 

Davies et al., 200543
 

A staged intervention 
dental health promotion 
programme to reduce 
early childhood caries 

Not randomized Unclear Yes Yes Unclear Unclear Unclear No 

Du et al., 200654 
A 2-year randomized 
clinical trial of 
chlorhexidine varnish on 
dental caries in Chinese 
preschool children 

Unclear Unclear Unclear Yes Yes Yes Yes Yes 

Jiang et al., 200570 
The effect of a bi-annual 
professional application 
of APF foam on dental 
caries increment in 
primary teet: 24-month 
clinical trial  

Yes Yes Yes Yes Yes Yes Yes Yes 

Kovari et al., 200351 
Use of xylitol chewing 
gum in daycare centers: 
a follow-up study in 
Savonlinna, Finland 

NR NR Unclear Yes Unclear No No Yes 



DRAFT FOR PUBLIC COMMENT – DO NOT CITE OR DISTRIBUTE 
 
Appendix B4. Quality Ratings of Randomized, Controlled Trials 
 

Prevention of Dental Caries in Children 83 Pacific Northwest Evidence-based Practice Center 

Author, year, title 
Randomization 

adequate? 

Allocation 
concealment 

adequate? 

Groups 
similar at 
baseline? 

Eligibility 
criteria 

specified? 

Outcome 
assessors 
masked? 

Care 
provider 
masked? 

Patient 
masked? 

Reporting of attrition, 
crossovers, adherence, and 

contamination 

Kressin et al., 200945 
Pediatric clinicians can 
help reduce rates of early 
childhood caries: effects 
of a practice based 
intervention 

Not randomized Yes Yes Yes No No Yes Yes 

Lawrence et al., 200847 
A 2-year community-
randomized controlled 
trial of fluoride varnish to 
prevent early childhood 
caries in Aboriginal 
children 

Yes Unclear Yes Yes Yes No No Yes 

Milgrom et al., 200973 
Xylitol pediatric topical 
oral syrup to prevent 
dental caries 

Yes Unclear No (age) Yes Yes Yes Yes Yes 

Oscarson et al., 200652 
Influence of a low xylitol-
dose on mutans 
streptococci colonisation 
and caries development 
in preschool children 

NR NR Yes Yes Yes No No Yes 

Seki et al., 201153 
Effect of xylitol gum on 
the level of oral mutans 
streptococci of 
preschoolers: block-
randomized trial 

No No Unclear 
(dfs index) 

Yes Yes No No Yes 

Slade et al., 201148 
Effect of health promotion 
and fluoride varnish on 
dental caries among 
Australian Aboriginal 
children: results from a 
community-randomized 
controlled trial 

Yes Yes Yes; some 
difference 
in 
fluoridation 
status 

Yes No No No Yes 
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Prevention of Dental Caries in Children 84 Pacific Northwest Evidence-based Practice Center 

Author, year, title 
Randomization 

adequate? 

Allocation 
concealment 

adequate? 

Groups 
similar at 
baseline? 

Eligibility 
criteria 

specified? 

Outcome 
assessors 
masked? 

Care 
provider 
masked? 

Patient 
masked? 

Reporting of attrition, 
crossovers, adherence, and 

contamination 

Weinstein et al., 200171 
Equivalence between 
massive versus standard 
fluoride varnish 
treatments in high caries 
children aged 3-5 years 

Yes Unclear Unclear Yes Unclear Unclear Unclear Yes 

Weinstein et al., 200972 
Randomized equivalence 
trial of intensive and 
semiannual applications 
of fluoride varnish in the 
primary dentition 

Yes Unclear No; mean 
dmfs were 
not 
balanced 

Yes Yes Unclear Unclear Yes 

Weintraub et al., 200649 
Fluoride varnish efficacy 
in preventing early 
childhood caries 

Yes Yes Yes; stated 
no 
imbalances 
apparent 

Yes Yes No Yes Yes 

Zhan et al., 201250 
Effects of xylitol wipes on 
carcinogenic bacteria  
and caries in young 
children  

Yes Unclear Yes Yes Yes Yes Yes Yes 

 

Author, year, title 
Loss to followup: 
differential/high 

Intention-to-treat 
(ITT) analysis 

Post-randomization 
exclusions 

Outcomes 
Pre-specified Funding source External validity 

Quality 
Rating 

Alamoudi et al., 201274 
Effects of xylitol on 
salivary mutans 
streptococcus, plaque 
level, and caries activity 
in a group of Saudi 
mother-child pairs 

Yes (very high) Yes Yes  Yes The Deanship of 
Scientific Research, 
King Abdulaziz 
University, Jeddah, 
Saudi Arabia (Project 
No. 429/011-9) 

Fair Poor 

Chu et al., 200269 
Effectiveness of silver 
diamine fluoride and 
sodium fluoride varnish in 
arresting dentin carries in 
Chinese pre-school 
children  

No/No Yes No Yes A research grant from 
the University of Hong 
Kong (CRCG) 

Limited: Chinese  
flouridated water, 
73% used fuoridated 
toothpaste 

Poor 
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Prevention of Dental Caries in Children 85 Pacific Northwest Evidence-based Practice Center 

Author, year, title 
Loss to followup: 
differential/high 

Intention-to-treat 
(ITT) analysis 

Post-randomization 
exclusions 

Outcomes 
Pre-specified Funding source External validity 

Quality 
Rating 

Davies et al., 200744 
Challenges associated 
with the evaluation of a 
dental health promotion 
programme in a deprived 
urban area 

Davies et al., 200543
 

A staged intervention 
dental health promotion 
programme to reduce 
early childhood caries 

Yes No No Yes National Health 
Service Research and 
Development 
Programme for Primary 
Dental Care 

Fair Poor 

Du et al., 200654 
A 2-year randomized 
clinical trial of 
chlorhexidine varnish on 
dental caries in Chinese 
preschool children 

No/Unclear Yes No Yes National Key 
Technologies R&D 
Program of the tenth 5-
Year Plan, Ministry 
ofScience and 
Technology, and 
National Committee for 
Oral Health, People's 
Republic of China 

Limited: Chinese 
children in China, no 
organized oral health 
care programs, but 
access to flouridated 
water  

Fair 

Jiang et al., 200570 
The effect of a bi-annual 
professional application 
of APF foam on dental 
caries increment in 
primary teet: 24-month 
clinical trial  

No/No Yes No Yes National Key 
Technologies R&D 
Program of the tenth 5-
Year Plan, Ministry of 
Science and 
Technology, China 
(2004BA720A24) 

Limited: Chinese 
chlidren, fluoridated 
water, no organized 
health care 
programs, limited 
use of fluoride 
toothpaste 

Good 

Kovari et al., 200351 
Use of xylitol chewing 
gum in daycare centers: 
a follow-up study in 
Savonlinna, Finland 

No Yes No Yes Not reported Limited Fair 

Kressin et al., 200945 
Pediatric clinicians can 
help reduce rates of early 
childhood caries: effects 
of a practice based 
intervention 

No Yes No Yes NIH/NIDCR and VA Fair Fair 
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Author, year, title 
Loss to followup: 
differential/high 

Intention-to-treat 
(ITT) analysis 

Post-randomization 
exclusions 

Outcomes 
Pre-specified Funding source External validity 

Quality 
Rating 

Lawrence et al., 200847 
A 2-year community-
randomized controlled 
trial of fluoride varnish to 
prevent early childhood 
caries in Aboriginal 
children 

No/No Yes No Yes Institute of Aboriginal 
Peoples’ Health of the 
Canadian Institutes of 
Health Research 
(Grant #MOP-64215) 
and Toronto Hospital 
for Sick Children 
Foundation (Grant #XG 
03-067) 

Limited: Aboriginal 
communities in rural 
Canada 

Good 

Milgrom et al., 200973 
Xylitol pediatric topical 
oral syrup to prevent 
dental caries 

No Yes No Yes Health Resources and 
Services 
Administration 
Maternal and Child 
Health Bureau and 
National Institute of 
Dental and Craniofacial 
Research 

Fair  Fair 

Oscarson et al., 200652 
Influence of a low xylitol-
dose on mutans 
streptococci colonisation 
and caries development 
in preschool children 

No Yes No Yes Grants from Count of 
Vasterbotten, Patient 
Revenue Fund for 
Dental Prophylaxis and 
Swedish Dental 
Society 

Fair Fair 

Seki et al., 201153 
Effect of xylitol gum on 
the level of oral mutans 
streptococci of 
preschoolers: block-
randomized trial 

Yes Yes Yes Yes Uemura Fund, Nihon 
University School of 
Dentistry, a grant to 
promote multi-
disciplinary research 
projects from the 
Ministry of Education, 
Science, Sports, 
Culture and 
Technology, Japan 

Fair Poor 

Slade et al., 201148 
Effect of health promotion 
and fluoride varnish on 
dental caries among 
Australian Aboriginal 
children: results from a 
community-randomized 
controlled trial 

No/No Yes No Yes Project grant 
#320858 from the 
Australian National 
Health and Medical 
Research Council 

Limited: Aboriginal 
communities in rural 
Australia 

Good 
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Author, year, title 
Loss to followup: 
differential/high 

Intention-to-treat 
(ITT) analysis 

Post-randomization 
exclusions 

Outcomes 
Pre-specified Funding source External validity 

Quality 
Rating 

Weinstein et al., 200171 
Equivalence between 
massive versus standard 
fluoride varnish 
treatments in high caries 
children aged 3-5 years 

Yes/Yes Yes No Yes Grant No. 
R03DE012138  
from NIDCR/NIH 

Head Start program Fair 

Weinstein et al., 200972 
Randomized equivalence 
trial of intensive and 
semiannual applications 
of fluoride varnish in the 
primary dentition 

No/No Yes No Yes Grants No. 
R01DE14403 and 
U54DE14254 from 
NIDCR, NIH 

Head Start program Fair 

Weintraub et al., 200649 
Fluoride varnish efficacy 
in preventing early 
childhood caries 

Yes/No Yes No Yes USPHS Research 
Grants P60 DE13058 
and U54 DE142501 
from NIDCR and 
NCMHD, NIH, and by 
the UCSF Department 
of Preventive and 
Restorative Dental 
Sciences 

Limited: Under-
serviced community 
in United States; all 
non-white 

Fair 

Zhan et al., 201250 
Effects of xylitol wipes on 
carcinogenic bacteria  
and caries in young 
children  

No/Yes (23% in 
one group) 

Yes No Yes California Society of 
Pediatric Dentistry 
Foundation, Graduate 
Scientific Research 
Award from American 
Academy of Pediatric 
Dentistry, and 
NIH/NIDCR grant U54 
DEO19285 

Single center Fair 

Abbreviations: dfs = decayed filled surfaces; dmfs = decayed missing filled surfaces; NCMHD = National Center on Minority Health and Health Disparities; NIDCR 
= National Institute of Dental and Craniofacial Research; NIH = National Institutes of Health; UCSF = University of California San Francisco; USPHS = United 
States Public Health Service; VA = Veterans Affairs 
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Author, year, title Interventions Population characteristics Eligiblity criteria 

Number approached, 
eligible, enrolled,  

analyzed Country 

Beil et al., 201246 
Effect of early 
preventive dental 
visits on 
subsequent dental 
treatment and 
expenditures 

A: First preventive 
dental visit by age 
18 months 
B: First preventive 
dental visit after age 
18 months 

Primary or secondary dental preventive visit 
before 18 months of age vs. between 18 and 
42 months of age 
Female: 46% vs. 48-51% 
Non-white race: 67% vs. 66-67% 
Number of well-child visits: 1.8 vs. 1.4-1.7 
Percent of population in county under 18 
months of age enrolled in Medicaid: 30% vs. 
31-33% 
Dentists per capita in county: 5.1 vs. 4.5-4.9 

Children enrolled in  
North Carolina Medicaid 
prior to first birthday, 
enrolled for at least 12 
months, with a paid claim 
for dental care. Excluded 
if they received dental 
services in medical office 
as part of the Into the 
Mouths fo Babes fluoride 
varnish program. 

Approached: 165,383 
Eligible: 19,888 
Enrolled: 19,888 
Analyzed: 19,888 

U.S. 

 

Author, year, title Sponsor 
Duration of 

followup 
Confounders adjusted  

for in analysis Outcomes 
Adverse 

events/harms Attrition 
Quality 
rating 

Beil et al., 201246 
Effect of early 
preventive dental 
visits on 
subsequent dental 
treatment and 
expenditures 

AHRQ 
and 
NIDCR 

Through 72 
months of 
age 

Age, race/ethnicity, 
caregiver employment, 
caregiver education, 
language spoken at home, 
diet score, hygiene score, 
tooth monitoring score 

First preventive visit at 18-24, 25-30, 
31-36, or 37-42 months vs. <18 months 
(reference) 
Primary or secondary preventive visit: 
Incidence density ratio 0.98 (0.87-1.1), 
1.1 (0.94-1.2), 1.1 (0.96-1.2), and 1.1 
(0.95-1.2) 
Tertiary preventive visit: Incidence 
density ratio 1.2 (1.0-1.4), 1.2 (1.1-1.4), 
1.1 (0.99-1.3), and 1.4 (1.2-1.6) 

Not reported None 
reported 

Fair 

Abbreviations: AHRQ = Agency for Healthcare Research and Quality; NIDCR = National Institute of Dental and Craniofacial Research; U.S. = United States 
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Author, Year  

Did the study attempt 
to enroll a random 

sample or 
consecutive patients 

meeting inclusion 
criteria (inception 

cohort)? 

Were the 
groups 

comparable 
at baseline? 

Did the study use 
accurate methods 
for ascertaining 

exposures, 
potential 

confounders, and 
outcomes? 

Were 
outcome 

assessors 
and/or data 

analysts 
blinded to 
treatment? 

Did the 
article 
report 

attrition? 

Did the study 
perform 

appropriate 
statistical 

analyses on 
potential 

confounders? 

Is there 
important 
differential 

loss to follow-
up or overall 
high loss to 
follow-up? 

Were outcomes 
prespecified, 
defined, and 

ascertained using 
accurate 

methods? Quality 

Beil et al., 201246 
Effect of early 
preventive dental 
visits on 
subsequent dental 
treatment and 
expenditures 

Yes Yes Unclear Unclear Yes Yes No Yes Fair 
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Author, year, title 
Type of 
study Interventions 

Population 
characteristics Eligiblity criteria 

Number approached, 
eligible, enrolled, 

analyzed 

Topical fluoride 

Chu et al., 200269 
Effectiveness of 
silver diamine 
flouride and sodium 
flouride varnish in 
arresting dentin 
caries in Chinese 
pre-school children 

Controlled 
clinical trial 

A: Removal of carious tissue plus 
38% silver diamine fluoride solution 
every 12 months 
B: 38% silver diamine fluoride 
solution every 12 months 
C: Removal of carious tissue plus 
5% sodium fluoride every 3 months 
D: 5% sodium fluoride varnish 
every 3 months 
E: Placebo (water) 

Age, mean: 4.0 years  
Female: 44%  
Race: NR (study conducted 
in China) 
dmfs score: 3.92 
Used fluoridated 
toothpaste: 73% 

Children from 8 
kindergartens with 
caries in upper primary 
anterior teeth 

Number approached: NR 
Number eligible: NR 
Number enrolled: 375 (76 
vs. 77 vs. 76 vs. 73 vs. 73) 
Number analyzed: 308 (61 
vs. 62 vs. 62 vs. 61 vs. 62) 

Jiang et al., 200570 
The effect of a bi-
annual professional 
application of APF 
foam on dental 
caries increment in 
primary teet: 24-
month clinical trial  

Cluster 
RCT (15 
clusters) 

A: 0.6-0.8 g of 1.23% acidulated 
phosphate flouride foam applied 
every 6 months, max 4 applications 
B: Placebo foam 

Age, mean: 3.5 vs. 3.6 yrs 
Female: 46% vs. 46% 
Non-white: 100% Chinese 
dmft, mean: 1.6 vs. 1.7 
dmfs, mean: 2.4 vs. 2.8 
Use of fluoride toothpaste: 
23% vs. 20% 
Toothbrushing at least once 
a day: 42% vs. 50% 

Children from 4 
kindergartens 

Number approached: NR 
Number eligible: NR 
Number enrolled: 392 (209 
vs. 183) 
Number analyzed: 318 (167 
vs. 151) 

Lawrence et al., 
200847 
A 2-year 
community-
randomized 
controlled trial of 
fluoride varnish to 
prevent early 
childhood caries in 
Aboriginal children 

Cluster 
RCT (20 
clusters) 

A: 0.3-0.5 ml 5% sodium fluoride 
varnish applied to full primary 
dentition every 6 months 
B: No fluoride varnish 

A vs. B 
Age, mean: 2.5 years 
overall 
Female: 50% vs. 52% 
Race: 100% aboriginal 
dmft, mean: 7.2 vs. 6.5 
(p=0.80) 
Caries experience: 73% vs. 
69% (p=0.50)  

Children aged 6 month to 
5 years, with ≥1 primary 
tooth, residing in First 
Nations community in 
study region, with signed 
consent from primary 
caregiver. Excluded 
children with no teeth, 
stainless steel crowns 
only, ulcerative gingivitis, 
stomatitis or allergy to 
colophony component. 

Number approached: 1,793 
Number eligible: 1,275 
Number enrolled: 1,275 
Number analyzed: 1,146 
(818 vs. 328) 

Slade et al., 201148 
Effect of health 
promotion and 
fluoride varnish on 
dental caries among 
Australian Aboriginal 
children: results from 
a community-
randomized 
controlled trial 

Cluster 
RCT (30 
clusters) 

A: 0.25 ml of 5% sodium fluoride 
varnish to maxillary anterior 
teeth/molars, mandibular molars/ 
incisors every 6 months, education/ 
advice to caregiver with toothbrush/ 
paste provided, community oral 
health promotion program 
B: No interventions 

A vs. B 
Age, mean: 34 vs. 33 
months 
Female: 50% vs. 48% 
Race: All aboriginal 
dmfs >0: 64% vs. 65% 
d3mfs (mean): 4.9 vs. 4.6 
Fluoride concentration in 
drinking water <0.6 ppm  
F: 92% vs. 81% 

Aboriginal identity, 
permanent residency in 
community, 18 to 48 
months old, no history of 
asthma, signed informed 
consent of caregivers 

Number approached: 685 
Number eligible: 666 
Number enrolled: 666 
Number analyzed: 666 (344 
vs. 322)  
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Author, year, title 
Type of 
study Interventions 

Population 
characteristics Eligiblity criteria 

Number approached, 
eligible, enrolled, 

analyzed 

Weinstein et al., 
200171 
Equivalence 
between massive 
versus standard 
fluoride varnish 
treatments in high 
caries children aged 
3-5 years 

RCT with 
3 
treatment 
groups 

A: One application of 5% fluoride 
varnish at baseline and 6 months 
B: Three applications of 5% fluoride 
varnish within 2 weeks  
of baseline 
C: Three applications of 5% fluoride 
varnish within 2 weeks  
of baseline and 6 months 

Age: NR 
Female: 46% 
Race: 90% Hispanic, 10% 
Caucasion or Native 
American 
Clinical dmfs, mean: 11 vs. 
13 vs. 10 
Radiographic dmfs, mean: 
3.5 vs. 3.1 vs. 3.4 
Mean dmft for entire 
population: 6.0 

Children aged 3 to 5 
years, with >1 carious 
lesion in primary molars 
and no fluoride treatment 
in the previous 6 months 

Number approached: NR 
Number eligible: 156 
Number enrolled: 156 (51 
vs. 52 vs. 53) 
Number analyzed: 111 (32 
vs. 36 vs. 43) 

Weinstein et al., 
200972  
Randomized 
equivalence trial of 
intensive and 
semiannual 
applications of 
fluoride varnish in 
the primary dentition  

RCT with 
2 
treatment 
groups 

A: One 5% fluoride varnish 
treatment and two placebo 
treatments every 6 months 
B: One set of three 5% fluoride 
varnish treatments over 2 weeks 
once per year and three placebo 
treatments over 2 weeks 6 months 
later 

A vs. B 
Age, mean: 55 vs.56 
months 
Female: 48% vs. 51% 
Race: All Hispanic 
>7 dmfs at baseline: 22% 
vs. 33%  
dmfs, mean (SD): 5.3 (9.8) 
vs. 7.2 (9.3) 

Hispanic children aged 
36 to 71 months, living in 
study county, with at least 
one sound primary tooth 
surface present. Children 
were excluded if they 
were developmentally 
unable to participate in 
the study. 

Number approached: 787 
Number eligible: 600  
Number enrolled: 600 (306 
vs. 294) 
Number analyzed: 515 (264 
vs. 251) 

Weintraub et al., 
200649 
Fluoride varnish 
efficacy in 
preventing early 
childhood caries 

RCT A: 0.1 mL of 5% sodium fluoride 
varnish per arch applied twice per 
year with four intended applications 
B: 0.1 mL of 5% sodium fluoride 
varnish per arch applied once per 
year with two intended applications 
C: No fluoride varnish 

Age, mean: 1.8 years 
Female: 53% 
Race: 47% Hispanic, 46% 
Asian, 7% other race or 
ethnicity  
All caries free at baseline, 
see eligibility criteria 

Children age 6 to 44 
months with 4 erupted 
maxillary incisors, all 
primary teeth caries-free 
without demineralized, 
white spots, born in San 
Francisco or fluoridated 
community in the Bay 
Area, planning to reside 
in San Francisco for at 
least 2 years, parent 
providing informed 
consent. Excluded 
children with medical 
problems or medications 
affecting oral health (cleft 
lip/palate) 

Number approached: NR 
Number eligible: NR 
Number enrolled: 376 
Number analyzed: 280 (87 
vs. 93 vs. 100)  
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Author, year, title 
Type of 
study Interventions 

Population 
characteristics Eligiblity criteria 

Number approached, 
eligible, enrolled, 

analyzed 

Xylitol 

Alamoudi et al., 
201274 
Effects of xylitol on 
salivary mutans 
streptococcus, 
plaque level, and 
caries activity in a 
group of Saudi 
mother-child pairs 

RCT A: Xylitol chewable tablets (1.2 
grams, 84% xylitol) chewed for 5 
minutes three times daily 
B: Fluoride varnish, every 6 
months throughout study 

Age: 2 to 5 years 
Female: NR 
Race: NR (conducted in 
Saudi Arabia) 
High mutans streptococci 
(>=105 CFU): 100% vs. 
100% 
Baseline dmft score: 8.37 
vs. 10.27 (p=0.191) 

Mothers and children with 
high count of salivary MS 
(>105), presence of >1 
decayed or filled primary 
teeth in mothers. 
Excluded children with 
systemic disorders such 
as iabetes,hyperglycemia, 
or sleeping disorders; 
irregular medications; 
removable dental 
prosthesis, or prone to 
TMJ complaints; and 
children attending clinics 
without mothers, or 
reared by a nanny 

Number approached: 62 
Number eligible: 60 
Number enrolled: 60 (30 
vs. 30) 
Number analyzed: 34 (21 
vs. 13) 

Kovari et al., 200351 
Use of xylitol 
chewing gum in 
daycare centers: a 
follow-up study in 
Savonlinna, Finland 

Cluster 
RCT (11 
clusters) 

A: 65% Xylitol gum three times per 
day, chewed for 3-5 minutes, for 
total of 2.5 g/day 
B: Toothbrushing with Aquafresh 
with 0.05% NaF after lunch 

Age: 3 to 6 years 
Female: 46.9% (184/392) 
vs. 46.7% (247/529) 
Non-white: NR 
Risk level: NR 

Children in the town of 
Savolinna, Finland, aged 
3-6 years attending 
daycare centers 

Number approached: NR 
Number eligible: NR 
Number enrolled: 921 
Number analyzed: 786 
(392 vs. 529) 

Milgrom et al., 
200973 
Xylitol pediatric 
topical oral syrup to 
prevent dental caries 

RCT A: Xylitol 8 gram per day syrup, 
divided into 2 doses (4 gram per 
dose) 
B: Xylitol 8 gram per day syrup, 
divided into 3 doses (2.67 gram per 
dose)C: Xylitol 2.67 gram dose 
syrup, one dose per day 

Age: 15.9 vs. 13.7 vs. 15.6 
months 
Female: 58% vs. 56% vs. 
48% 
Non-white: NR 
Risk level: NR 

Children aged 9 to 15 
months. Excluded for 
history of esophageal  
or digestive disease, 
congenital craniofacial 
malformations or history 
of adenoidectomy, or 
<10th percentile of U.S. 
standard weight and 
height 

Number approached: 110 
Number eligible: 108 
Number enrolled: 100 
Number analyzed: 94 (33 
vs. 32 vs. 29) 
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Author, year, title 
Type of 
study Interventions 

Population 
characteristics Eligiblity criteria 

Number approached, 
eligible, enrolled, 

analyzed 

Oscarson et al., 
200652 
Influence of a low 
xylitol-dose on 
mutans streptococci 
colonisation and 
caries development 
in preschool children 

RCT A: One 0.48 g xylitol tablet at 
bedtime after brushing for 6 months; 
then one tablet twice daily to age 3 
years and 6 months 
B: No tablets 

Age: 25 vs. 25 months 
Female: 49% vs. 46% 
(p>0.05) 
Non-white: NR 
Seldom/irregular tooth-
brushing: 7% vs. 3% 
(p>0.05) 
High (>100 CFU) mutans 
streptococci counts: 11% 
vs. 6% (p>0.05) 
Daily sugary soft drinks: 
17% vs. 27% (p>0.05) 
Daily sugars sweets: 0% 
vs. 2% (p>0.05) 

Healthy 2 year olds. 
Excluded children with 
severe disabilities or 
uncooperative for oral 
exam 

Number approached: NR 
Number eligible: NR 
Number enrolled: 132 (66 
vs. 66) 
Number analyzed: 115 (55 
vs. 63) 

Seki et al., 201153 
Effect of xylitol gum 
on the level of oral 
mutans streptococci 
of preschoolers: 
block-randomized 
trial 

Cluster, 
nonrandom
ized 
controlled 
clinical trial 
(3 clusters) 

A: Xylitol chewing gum (100% 
xylitol); one pellet chewed 5 
minutes four times daily 
B: No intervention 

Baseline data only reported 
by group for children who 
completed follow-up 
Age 4 years old: 66% vs. 
72% 
Female: 46% vs. 48% 
Race: NR (conducted in 
Japan) 
dfs index (mean): 2.5 vs. 
4.2 (p=0.07) 
Individual plaque mutans 
streptococci score: 0.5 vs. 
0.7 
Salivary mutans 
streptococci score >0: 25% 
vs. 42%  

Attending preschool in 
one region in Tokyo 

Number approached: NR 
Number eligible: 432 
Number enrolled: 248 (142 
vs. 106) 
Number analyzed: 161(76 
vs. 85) 

Zhan et al., 201250 
Effects of xylitol 
wipes on cariogenic 
bacteria and caries 
in young children 

RCT A: Xylitol wipes, two at a time, three 
times per day (estimated daily 
dosage 4.2 g) every 3 months 
B: Placebo wipes 

Age: 6 to 35 months vs. 6 
to 35 months 
Female: 36% vs. 40% 
Non-white: 90% vs. 95% 
Brush teeth daily: 68% vs. 
68% 
Use fluoride toothpaste: 
36% vs. 27% 

Mothers with healthy 
children aged 6 to 35 
months; mothers were 
primary care givers (>8 
hrs daily) and with ≥1 
active caries lesion within 
a year; no children with 
oral or systemic diseases; 
no mothers or children 
who took antibiotics or 
other medication  
affecting oral flora in 
previous 3 months 

Number approached: 82 
Number eligible: 57 
Number enrolled: 44 (22 
vs. 22) 
Number analyzed: 37 (20 
vs. 17) 
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Prevention of Dental Caries in Children 94 Pacific Northwest Evidence-based Practice Center 

Author, year, title 
Type of 
study Interventions 

Population 
characteristics Eligiblity criteria 

Number approached, 
eligible, enrolled, 

analyzed 

Other intervention 
Du et al., 200654  
A 2-year randomized 
clinical trial of 
chlorhexidine varnish 
on dental caries in 
Chinese preschool 
children 

Cluster 
RCT (14 
clusters) 

A: 40% w/w chlorhexidine acetate 
varnish every 6 months 
B: Placebo varnish 

Age: NR 
Female: NR 
Race: NR (study conducted 
in China) 
dmfs-molar, mean: 2.8 vs. 
2.6, p=0.39 

All children aged 4 to 5 
years old, attending one 
of four kindergartens in 
study district.  

Number approached: NR 
Number eligible: NR 
Number enrolled: 334 
Number analyzed: 290 
(155 vs. 135) 

Lopez et al., 200255 
Topical antimicrobial 
therapy in the 
prevention of early 
childhood caries: a 
followup report 

RCT A: 0.2 ml of 10% povidone iodine 
solution applied every 2 months 
B: Placebo solution 

Age, mean (range): 16 (12-
19) months 
Female: 48% 
Non-white: NR 
All children high risk (used 
bottle at bedtime containing 
cariogenic liquid, 2 
consecutive positive 
streptococcus mutans 
cultures) 

Infants attending one 
clinic with unremarkable 
medical history, 4 
maxillary primary incisors 
with no visible defects 
and were caries free, who 
used a bottle at naptime/ 
bedtime containing 
cariogenic liquid, and had 
two consecutive positive 
streptococcus mutans 
cultures from pooled 
maxillary incisor plaque 

Number approached: NR 
Number eligible: NR 
Number enrolled: 83 (39 
vs. 44) 
Number analyzed: 83 (39 
vs. 44) 

 

Author, year, title 
Country 
Setting Sponsor 

Duration  
of followup Outcomes 

Adverse 
events/harms Attrition 

Quality 
rating 

Topical fluoride 

Chu et al., 200269 
Effectiveness of 
silver diamine 
flouride and sodium 
flouride varnish in 
arresting dentin 
caries in Chinese 
pre-school children 

China 
Recruitment 
setting: 
Kindergarten 
Water fluoridation 
status: <0.2 ppm 

University of 
Hong Kong 

2.5 years A vs. B vs. C vs. D vs. E 
New caries surfaces: 0.26 vs. 0.47 vs. 0.89 
vs. 0.70 vs. 1.58, p for ANOVA <0.001 (E 
vs. others) 
Arrested caries surfaces: 2.49 vs 2.82 vs. 
1.45 vs. 1.54 vs. 1.27; p for ANOVA <0.001 
(E vs. others) 
Absolute reduction in caries increment: 
1.32 vs. 1.11 vs. 0.69 vs. 0.88 vs. E as 
comparator (vs. others)  
Reduction in caries increment: 84% vs. 
70% vs. 44% vs. 56% vs. E as comparator 
(vs. others) 

No adverse 
events 
detected 

Overall 18%; 
20% vs. 19% 
vs. 18% vs. 
16% vs. 15% 

Poor 



DRAFT FOR PUBLIC COMMENT – DO NOT CITE OR DISTRIBUTE 
 
Appendix B7. Trials of Preventive Treatments for the Prevention of Dental Caries 
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Author, year, title 
Country 
Setting Sponsor 

Duration  
of followup Outcomes 

Adverse 
events/harms Attrition 

Quality 
rating 

Jiang et al., 200570 
The effect of a bi-
annual professional 
application of APF 
foam on dental 
caries increment in 
primary teeth: 24-
month clinical trial  

China 
Recruitment 
setting: 
Kindergarten 
Water fluoridation 
status: 0.1-0.3 
ppm 

National Key 
Technologies 
R&D Program of 
the Tenth-five 
Year Plan, 
Ministry of 
Science and 
Technology 
China 

2 years A vs. B 
No increase in dmfs: 38% (64/167) vs. 26% 
(40/151) 
dmfs increase of 1 to 5: 34% (56/167) vs. 
38% (58/151) 
dmfs increase of 6 to 10: 17% (28/167) vs. 
18% (27/151) 
dmfs increase of >10: 11% (19/167) vs. 
17% (26/151) 
Net dmfs increment (all surfaces): 3.8 vs. 
5.0; p=0.03 
Absolute reduction in caries increment: 1.2 
Reduction in caries increment: 24% 

No adverse 
events 
detected 

A vs. B: 20% 
(42/209) vs. 
17% (32/183) 

Good 

Lawrence et al., 
200847 
A 2-year community-
randomized 
controlled trial of 
fluoride varnish to 
prevent early 
childhood caries in 
Aboriginal children 

Canada 
Recruitment 
setting: Rural 
Aboriginal 
communities 
Water fluoridation 
status: No 
fluoridation 

Institute of 
Aboriginal 
Peoples' 
Health/Canadian 
Insititutes of 
Health Research; 
Toronto Hospital 
for Sick Children 
Foundation 

2 years A vs. B 
Dental caries in aboriginal cohort: 72% 
(595/832) vs. 75% (247/328), adjusted OR 
0.72 (95% CI 0.42 to 1.25); NNT 26 
Dental caries in those caries free at 
baseline: 44% (157/354) vs. 58% (73/126); 
adjusted OR 0.63 (95% CI 0.33 to 1.1); 
NNT 7.4  
Net dmfs increment in aboriginal cohort, 
mean: 11 vs. 13.4; adjusted difference, 
mean (SE) 2.4 (2.0), p=0.24; prevented 
fraction 18% 
Net dmfs increment in those caries free at 
baseline, mean (SE): 4.3 (0.5) vs. 6.1 (0.8); 
adjusted difference, mean (SE): 1.8 (1.3); 
p=0.18; prevented fraction 29%  
Absolute reduction in caries increment: 2.4 
(1.8) 
Reduction in caries increment: 18% (29%) 

One child 
allergic to 
lanolin 
experienced 
an adverse 
event 

11% (96/915) 
vs. 9% 
(32/360) 

Good 
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Author, year, title 
Country 
Setting Sponsor 

Duration  
of followup Outcomes 

Adverse 
events/harms Attrition 

Quality 
rating 

Slade et al., 201148 
Effect of health 
promotion and 
fluoride varnish on 
dental caries among 
Australian Aboriginal 
children: results 
from a community-
randomized 
controlled trial 

Australia 
Recruitment 
setting: Rural 
Aboriginal 
communities 
Water 
fluoridation 
status: See 
population 
characteristics 

Australian 
National Health 
and Medical 
Research 
Council 

2 years A vs. B 
Net dmfs increment per child, (mean) 
Adjusted for cluster effects: 6.9 vs. 9.9, 
difference 3.0 (95% CI 1.2 to 4.9), 
prevented fraction 31% 
Adjusted for cluster effects plus fluoride 
concentration in water: 6.2 vs. 9.7, 
difference 3.5 (95% CI 1.9 to 5.1), 
prevented fraction 36% Adjusted for cluster 
effects plus child's age and baseline dmfs: 
7.0 vs. 9.4, 2.4 (0.6 to 4.3), prevented 
fraction 26% 
Adjusted for cluster effects plus loss to 
followup: 7.3 vs. 9.6, difference 2.3 (0.8 to 
3.7), prevented fraction 24% 
Absolute reduction in caries increment: 2.3 
Reduction in caries increment: 24% 

No adverse 
events 
detected 

A vs. B: 19% 
(60/322) vs. 
18% (63/344) 

Good 

Weinstein et al., 
200171 
Equivalence 
between massive 
versus standard 
fluoride varnish 
treatments in high 
caries children aged 
3-5 years 

U.S.  
Recruitment 
setting: Head 
Start programs 
Water 
fluoridation 
status: NR 
(Yakima voters 
approved 
fluoridation in 
1999) 

NIDCR/NIH 
grants 

1 year A vs. B vs. C 
Radiographic dmfs increment, mean: 0.9 
vs. 0.5 vs. 0.1, p=0.28 
Clinical dmfs increment, mean: 4.6 vs. 3.2 
vs. 4.7, p=0.65  
Absolute reduction in caries increment: Not 
calculated 
Reduction in caries increment: Not 
calculated 

Study states 
no loss to 
followup 
from 
adverse 
events 

A vs. B vs. C: 
33% (17/51) 
vs. 27% 
(14/52) vs. 
13% (7/53) 
Note: Study 
states that 
119 subjects 
examined at 1 
year visit, but 
analysis 
shows 111 

Fair 

Weinstein et al., 
200972  
Randomized 
equivalence trial of 
intensive and semi-
annual applications 
of fluoride varnish in 
the primary dentition  

U.S. Recruitment 
setting: Head 
Start programs 
Water fluoridation 
status: NR 
(Yakima voters 
approved 
fluoridation in 
1999) 

NIDCR, NIH 
grants 

3 years A vs. B 
New tooth decay in primary surfaces 
(number of surfaces per child): 7.4 vs. 9.8, 
p=0.001; adjusted rate ratio 1.13 (95% CI 
0.94 to 1.37) 
Absolute reduction in caries increment: 2.4 
Reduction in caries increment: 24% 

No adverse 
events 
detected 

A vs. B: 27% 
(84/306) vs. 
29% (86/294); 
38% (230/600) 
not followed 
entire 3 years 

Fair 
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Author, year, title 
Country 
Setting Sponsor 

Duration  
of followup Outcomes 

Adverse 
events/harms Attrition 

Quality 
rating 

Weintraub et al., 
200649 
Fluoride varnish 
efficacy in 
preventing early 
childhood caries 

U.S. Recruitment 
setting: Family 
dental center and 
public health 
center serving 
primarily low-
income, 
underserved 
Hispanic and 
Chinese 
populations 
Water fluoridation 
status: ~1 ppm 

National Institute 
of Dental and 
Craniofacial 
Research; the 
National Center 
for Minority 
Health and 
Health 
Disparities; 
UCSF 
Department of 
Preventive and 
Restorative 
Dental Sciences 

2 years A vs. B vs. C 
Caries lesions at 12 months: 11/83 vs. 
13/86 vs. 27/92; RR 0.45 (95% CI 0.24 to 
0.83); NNT 7 for A vs. C and 0.52 (95% CI 
0.28 to 0.93); NNT 8 for B vs. C  
Caries lesions at 24 months: 3/70 vs. 10/69 
vs. 15/63; RR 0.18 (95% CI 0.06 to 0.59); 
NNT 6 for A vs. C and 0.61 (95% CI 0.30 to 
1.26); NNT 11 for B vs. C 
dmfs, mean: 0.7 vs. 0.7 vs. 1.7; p<0.01 for 
A vs. C and B vs. C 
dmfs + pre-cavitated lesions, mean: 1.4 vs. 
1.3 vs. 2.7; p<0.01 for A vs. C and B vs. C 
Absolute reduction in caries increment: 1.0 
Reduction in caries increment: 59% (A + B 
vs. C) 

No adverse 
events 
detected 

A vs. B vs. C: 
31% (39/126) 
vs. 25% 
(31/124) vs. 
21% (26/126)  

Fair 

Xylitol 

Alamoudi et al., 
201274 
Effects of xylitol on 
salivary mutans 
streptococcus, 
plaque level, and 
caries activity in a 
group of Saudi 
mother-child pairs 

Saudi Arabia 
Recruitment 
setting: Well baby 
clinics and dental 
clinics 
Water fluoridation 
status: Not 
reported 

Deanship of 
Scientific 
Research, King 
Abdulaziz 
University, 
Jeddah, Saidi 
Arabia 

18 months A vs. B 
dmft score at 6 months (mean): 8.95 vs. 
13.00, p=0.024 
dmft score at 12 months (mean): 9.64 vs. 
13.12, p=0.041 
dmft score at 18 months (mean): 9.19 vs. 
14.69, p=0.001 
dmft, mean: 0.8 vs. 4.4; p=NR 
Absolute reduction in caries increment: 3.6 
Reduction in caries increment: 82% 

NR A vs. B 
30% (9/30) 
vs. 57% 
(17/30) 

Poor 

Kovari et al., 200351 
Use of xylitol 
chewing gum in 
daycare centers: a 
follow-up study in 
Savonlinna, Finland 

Finland 
Recruitment 
setting: Daycare 
centers 
Water fluoridation 
status: Not 
reported  

NR 3 to 6 years 
(assessed 
at up to age 
9 years) 

A vs. B 
Caries-free at 7 years old: 69% (218/316) 
vs. 65% (278/427), RR 1.06 (95% CI 0.96 
to 1.17) 
Caries-free at 9 years old: 57% (177/310) 
vs. 49% (213/434), RR 1.16 (95% CI 1.02 
to 1.33) 
Decayed/missing/filled teeth: 1.1 vs. 1.0 at 
7 years, 1.2 vs. 1.6 at 9 years 
dmft, mean: NR 
Absolute reduction in caries increment: NR 
Reduction in caries increment: NR 

NR A vs. B: 
16.3% 
(64/392) vs. 
13.4% 
(71/529) at 
age 9 years 
follow-up 

Fair 
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Author, year, title 
Country 
Setting Sponsor 

Duration  
of followup Outcomes 

Adverse 
events/harms Attrition 

Quality 
rating 

Milgrom et al., 
200973 
Xylitol pediatric 
topical oral syrup to 
prevent dental 
caries 

Marshall Islands 
Recruitment 
setting: 
Community 
based 
Water fluoridation 
status: Drinking 
water not 
fluoridated 
(supplemental 
and topical 
fluoride not 
available) 

The Health 
Resources and 
Services 
Administration 
Maternal and 
Child Health 
Bureau and the 
National Institute 
of Dental and 
Craniofacial 
Research 

1 year A vs. B vs. C 
Tooth decay: 24.2% (8/33) vs. 40.6% 
(13/32) vs. 51.7% (15/29), RR 0.47 (95% CI 
0.23 to 0.94) for A vs. C and 0.79 (95% CI 
0.45 to 0.1.4) for B vs. C 
Mean decayed teeth: 0.6 vs. 1.0 vs. 1.9; 
p<0.05 for A or B vs. C; incidence rate ratio 
0.30 (95% CI 0.13 to 0.66) for A vs. C and 
0.50 (95% CI 0.26 to 0.96) for B vs. C 
Decayed primary teeth per year: 0.66 vs. 
1.10 vs. 2.20 
Absolute reduction in caries increment: 1.3 
vs. 0.9 vs. C as comparator (vs. others) 
Reduction in caries increment: 68% vs. 
47% vs. C as comparator (vs. others) 

A vs. B vs. C 
Withdrawals 
due to 
adverse 
events: not 
reported 
Loose stool or 
diarrhea: 
11.7% vs. 
10.6% vs. 
11.4% 
(p>0.05) 

A vs. B vs. C: 
17.1% (6/35) 
vs. 15.2% 
(5/33) vs. 
15.6% (5/32) 

Fair 

Oscarson et al., 
200652 
Influence of a low 
xylitol-dose on 
mutans streptococci 
colonisation and 
caries development 
in preschool children 

Sweden 
Recruitment 
setting: Public 
dental clinic 
Water fluoridation 
status: Not 
reported 

County of 
Vasterbotten, 
The Patent 
Revenue Fund 
for Dental 
Prophylaxis and 
Swedish Dental 
Society 

2 years A vs. B 
Dental caries: 18% (10/55) vs. 25% (16/63), 
OR 0.65 (95% CI 0.27 to 1.59) 
dmfs, mean: 0.38 vs. 0.80 (p>0.05) 
Absolute reduction in caries increment: 
0.42 
Reduction in caries increment: 52% 

A vs. B 
Withdrawals 
due to 
adverse 
events: NR  

A vs. B: 
16.7% 
(11/66) vs. 
4.5% (3/66) 

Fair 

Seki et al., 201153 
Effect of xylitol gum 
on the level of oral 
mutans streptococci 
of preschoolers: 
block-randomized 
trial 

Japan 
Recruitment 
setting: 
preschool 
Water 
fluoridation 
status: NR 
(states 
fluoridation 
"limited" in 
Japan) 

Uemura Fund, 
Nihon University 
School of Dentistry 
from the Ministry 
of Education, 
Science, Sports, 
Culture and 
Technology, 
Japan 

1 year A vs. B 
Development of caries from baseline to 6 
months: 1.7 vs. 1.6 (p>0.05) 
Development of caries from 6 months to 1 
year: 1.6 vs. 1.8 (p>0.05) 
Mean development of caries: 3.3 vs. 3.4; 
p>0.05 
Absolute reduction in caries increment: 0.1 
Reduction in caries increment: 3% 

Diarrhea in 
11% (8/76) 
in xylitol 
group 

A vs. B 
46% (66/142) 
vs. 20% 
(21/106) 

Poor 

Zhan et al., 201250 
Effects of xylitol 
wipes on cariogenic 
bacteria and caries 
in young children 

U.S. 
Recruitment 
setting: University 
pediatric clinic 
Water fluoridation 
status: Not 
reported 

California Society 
of Pediatric 
Dentistry 
Foundation, a 
Graduate 
Scientific 
Research Award 
from American 
Academy of 
Pediatric Dentistry, 

1 year A vs. B 
Mean new decayed surfaces: 0.05 vs. 0.53 
(p=0.01) 
New caries lesions at 1 year: 5% vs. 40% 
(p=0.03); NNT 3 
ITT analysis of new caries lesions at 1 year: 
5% vs. 32%; RR 0.14 (95% CI 0.02 to 
1.07); NNT 4 
Absolute reduction in caries increment: 
0.48 

None A vs. B 
9% (2/22) vs. 
23% (5/22) 

Fair 
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Author, year, title 
Country 
Setting Sponsor 

Duration  
of followup Outcomes 

Adverse 
events/harms Attrition 

Quality 
rating 

and NIH/NIDCR 
grant U54 
DEO19285 

Reduction in caries increment: 91% 

Other intervention 
Du et al., 200654  
A 2-year 
randomized clinical 
trial of chlorhexidine 
varnish on dental 
caries in Chinese 
preschool children 

China 
Recruitment 
setting: 
Kindergartens in 
rural communities 
Water fluoridation 
status: 0.1-0.3 
ppm 

National Key 
Technologies 
R&D Program of 
the tenth Five-
Year Plan; 
Ministry of 
Science and 
Technology; 
National 
Committee for 
Oral Health; 
People's 
Republic of China 

2 years A vs. B 
dmfs-molar increment, mean: 1.0 vs. 1.6, 
mean difference 0.6, 37% reduction in 
caries molar increment, p = 0.036  
Absolute reduction in caries increment: 0.6 
Reduction in caries increment: 37% 

No adverse 
events 
detected 

13% (44/334) 
overall 

Fair 

Lopez et al., 200255 
Topical antimicrobial 
therapy in the 
prevention of early 
childhood caries: a 
followup report 

U.S.  
Recruitment 
setting: women, 
infant and child 
clinic in Puerto 
Rico 
Water fluoridation 
status: NR 

National Institute 
of Health Grants; 
University of 
Puerto Rico 

1 year A vs. B 
White spot lesions on maxillary primary 
incisors at 1 year: 8% (3/39) vs. 32% 
(14/44); RR 0.24 (95% CI 0.1 to 0.8) 
Mean white spot lesions: NR 
Absolute reduction in caries increment: NR 
Reduction in caries increment: NR 

NR A vs. B: 44% 
(17/39) vs. 
34% (15/44)  

Fair 

Abbreviations: ANOVA = Analysis of Variance; CI = confidence interval; CFU = colony forming unit; dmfs = decayed, missing, filled surfaces; dmft = decayed, 
missing, filled teeth; g = gram; ITT = intention to treat; mL = milliliter; MS = mutans streptococcus; NaF = sodium fluoride; NIDCR = National Institute of Dental and 
Craniofacial Research; NIH = National Institutes of Health; NNT = number needed to treat; NR = not reported;OR = odds ratio; ppm = parts per million; RCT = 
randomized controlled trial; RR = relative risk; SE = standard error; TMJ = temporomandibular joint disorder; UCSF = University of California San Francisco; U.S. = 
United States. 
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Author, year, 
title 

Databases 
searched, date 
of last search 

Number and 
type of 
studies 

Methods for rating 
methodological 

quality of primary 
studies 

Methods for 
synthesizing 

results of primary 
studies 

Number of 
patients 

(treatment  
and control) Adverse events 

Quality 
rating 

Ismail and 
Hasson, 200838 
Fluoride 
supplements, 
dental caries, and 
fluorosis: a 
systematic review 

MEDLINE: 1966-
June 2006 
Cochrane: up to 
2nd quarter 2006 
EMBASE: 1974-
2006 

5 
observational 
studies 

Cochrane 
Handbook of 
Systematic Reviews 

Qualitative analyses 
only, due to high 
heterogeneity of 
subjects, outcomes, 
and duration of 
followup 

Not reported 5 observational studies reported 
fluorosis outcomes associated  
with early childhood use of  
fluoride supplementation 
- All studies found an association 
between fluoride supplementation 
in early childhood and risk of 
fluorosis 
- 1 study (n=383) found OR 
increased by 84% per year of use 
of fluoride supplements (95% CI 
1.4 to 2.5) 
- 1 study (n=188) found OR 10.3  
in children started on fluoride 
supplements within the first 2 
years of life (95% CI 1.9 to 61.6) 
- Largest study (n=3978) found 
slightly increased risk that ranged 

Good 

Abbreviations: CI = confidence interval; OR = odds ratio 
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Author, year, 
title 

Study  
design pre-

determined? 

Dual review  
of studies  
and data 

abstraction? 

Comprehensive 
literature 
search? 

Publication 
status used 
as inclusion 

criteria? 

List of 
included  

and  
excluded 
studies 

provided? 

Characteristics 
of included 

studies 
provided? 

Included 
studies 
quality 

assessed? 

Quality of 
included 
studies 

considered in 
formulating 

conclusions? 

Appropriate 
methods 
used to 

combine 
studies? 

Publication 
bias 

assessed? 

Conflict 
of 

interest 
stated? 

Quality 
rating 

Ismail and 
Hasson, 200838 
Fluoride 
supplements, 
dental caries, 
and fluorosis:  
a systematic 
review 

Yes Not 
reported 

Yes No No Yes Yes No Yes No Yes Good 
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Effectiveness of Preventive Dental Treatments by
Physicians for Young Medicaid Enrollees

WHAT’S KNOWN ON THIS SUBJECT: Mixed evidence exists
regarding the effectiveness of preventive dental services in
medical settings. Physicians and nurses are willing to provide
preventive dental services, parents are satisfied with the services
their children receive, and programs that encourage physician
participation increase access.

WHAT THIS STUDY ADDS: Despite declines in effectiveness since
fluoride treatment and referrals to dentists to treat existing
disease, this study reports that oral health services by non-dental
health care providers for Medicaid preschool-aged children lead
to reductions in caries-related treatments.

abstract
OBJECTIVE: To estimate the effectiveness of a medical office–based
preventive dental program (Into the Mouths of Babes [IMB]), which
included fluoride varnish application, in reducing treatments related
to dental caries.

METHODS: We used longitudinal claims and enrollment data for all
children aged 72 months or younger enrolled in North Carolina Medic-
aid from 2000 through 2006. Regression analyses compared sub-
groups of children who received up to 6 IMB visits at ages 6 to 35
months with children who received no IMB visits. Analyses were ad-
justed for child and area characteristics.

RESULTS: Children enrolled in North Carolina Medicaid with �4 IMB
visits experienced, on average, a 17% reduction in dental-caries–re-
lated treatments up to 6 years of age compared with children with no
IMB visits.When we simulated data for initial IMB visits at 12 and 15
months of age, there was a cumulative 49% reduction in caries-related
treatments at 17 months of age. The cumulative effectiveness declined
because of an increase in treatments from 24 to 36 months, an in-
crease in referrals for dental caries occurred with increasing time
since fluoride application, and emergence of teeth not initially treated
with fluoride.

CONCLUSIONS: North Carolina’s IMB program was effective in reduc-
ing caries-related treatments for children with�4 IMB visits. Multiple
applications of fluoride at the time of primary tooth emergence seem
to be most beneficial. Referrals to dentists for treatment of existing
disease detected by physicians during IMB implementation limited the
cumulative reductions in caries-related treatments, but also contrib-
uted to improved oral health. Pediatrics 2011;127:e682–e689
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Cost-effectiveness of Preventive Oral Health Care
in Medical Offices for Young Medicaid Enrollees
Sally C. Stearns, PhD; R. Gary Rozier, DDS, MPH; Ashley M. Kranz, BA;
Bhavna T. Pahel, BDS, MPH, PhD; Rocio B. Quiñonez, DMD, MS, MPH

Objective: To estimate the cost-effectiveness of a medi-
cal office–based preventive oral health program in North
Carolina called Into the Mouths of Babes (IMB).

Design: Observational study using Medicaid claims data
(2000-2006).

Setting: Medical staff delivered IMB services in medical
offices, and dentists provided dental services in offices or
hospitals.

Participants: A total of 209 285 children enrolled in
Medicaid at age 6 months.

Interventions: Into the Mouths of Babes visits in-
cluded screening, parental counseling, topical fluoride
application, and referral to dentists, if needed. The cost-
effectiveness analysis used the Medicaid program per-
spective and a propensity score–matched sample with re-
gression analysis to compare children with 4 or more vs
0 IMB visits.

Main Outcome Measures: Dental treatments and Med-
icaid payments for children up to age 6 years enabled as-
sessment of the likelihood of whether IMB was cost-
saving and, if not, the additional payments per hospital
episode avoided.

Results: Into the Mouths of Babes is 32% likely to be
cost-saving, with discounting of benefits and payments.
On average, IMB visits cost $11 more than reduced den-
tal treatment payments per person. The program almost
breaks even if future benefits from prevention are not dis-
counted, and it would be cost-saving with certainty if IMB
services could be provided at $34 instead of $55 per visit.
The program is cost-effective with 95% certainty if Med-
icaid is willing to pay $2331 per hospital episode avoided.

Conclusions: Into the Mouths of Babes improves den-
tal health for additional payments that can be weighed
against unmeasured hospitalization costs.

Arch Pediatr Adolesc Med. 2012;166(10):945-951.
Published online August 27, 2012.
doi:10.1001/archpediatrics.2012.797

V ARIOUS STUDIES HAVE

documented high and in-
creasing rates of dental
caries among children
younger than 5 years of

age1,2 as well as related negative health con-
sequences.3,4 Most children with dental car-
ies are in low-income families and use den-
tal care infrequently, despite eligibility for
services through public insurance.2 The
limited dentist supply and dentists’ low rate

of participation in Medicaid further pre-
clude access, motivating many communi-
ties to examine alternate approaches to this
pressing public health problem.5

The pediatric primary care setting pro-
vides an alternative site to deliver preven-
tiveoralhealth interventions forpreschool-
agedchildrenbefore theydeveloppoororal
health.6,7 Althoughveryyoungchildrenare

unlikelytovisitdentistoffices,theyfrequently
make well-child visits to primary care phy-
sicians.8Preventiveoralhealthcareprograms
inmedicaloffices includescreeningandrisk
assessment,parentalcounseling,topicalfluo-
ride application, and referral to dentists for
furtherassessmentor treatment, ifneeded.7

Topical fluoridevarnish isviewedasacost-
effective component of oral health care for
low-income children, with recommenda-
tions for use every 3 to 6 months in high-
riskchildrenyounger than6yearsofage.9-11

Studies have shown that intervention in
preschool-aged children with fluoride var-
nish improves dental health and defrays
costs but is not cost-saving.12,13

Evidence of the effectiveness of oral
health care in medical settings is limited.14

A program called Into the Mouths of Babes
(IMB) was initiated in North Carolina (NC)
in 2000 in which physicians are reim-
bursed by Medicaid to conduct dental
screenings of children 3 years of age or
younger, apply fluoride varnish, and coun-
sel parents. Into the Mouths of Babes im-
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Purpose
The American Academy of Pediatric Dentistry (AAPD) recog-
nizes that infant oral health is one of the foundations upon 
which preventive education and dental care must be built to 
enhance the opportunity for a lifetime free from preventable  
oral disease. The AAPD proposes recommendations for pre-
ventive strategies, oral health risk assessment, anticipatory 
guidance, and therapeutic interventions to be followed by den-
tal, medical, nursing, and allied health professional programs.
	
Methods
This guideline is an update of the previous Guideline on In- 
fant Oral Health Care, revised in 2009. This revision included 
a hand search of literature as well as a new search of the 
MEDLINE/PubMed® electronic database using the following 
parameters: Terms: “infant oral health”, “infant oral health 
care”, and “early childhood caries”; Fields: all; Limits: within 
the last 10 years, humans, English, and clinical trials. Papers for 
review were chosen from the resultant list of 449 articles and 
from references within selected articles. When data did not 
appear sufficient or were inconclusive, recommendations were 
based upon expert and/or consensus opinion by experienced 
researchers and clinicians.

Background
The Centers for Disease Control and Prevention reports that 
caries is the most prevalent infectious disease in our nation’s 
children.1 More than 40 percent of children have caries by the time 
they reach kindergarten.2 In contrast to declining prevalence of  
dental caries among children in older age groups, the prev- 
alence of caries in poor US children under the age of five is  
increasing.3 Early childhood caries (ECC) and the more severe  
form of ECC (S-ECC) can be particularly virulent forms of 
caries, beginning soon after tooth eruption, developing on  
smooth surfaces, progressing rapidly, and having a lasting  
detrimental impact onthe dentition.4-9 This disease affects the 
general population but is 32 times more likely to occur in 
infants who are of low socioeconomic status, who consume  
a diet high in sugar, and whose mothers have a low education 
level.10,11 Caries in primary teeth can affect children’s growth, 

result in significant pain and potentially life-threatening in- 
fection, and diminish overall quality of life.12-21 Since medical 
health care professionals are far more likely to see new mothers 
and infants than are dentists, it is essential that they be aware of 
the infectious etiology and associated risk factors of ECC, make 
appropriate decisions regarding timely and effective interven- 
tion, and facilitate the establishment of the dental home.4,22-25  

Dental caries 
Dental caries is a common chronic infectious transmissible dis- 
ease resulting from tooth-adherent specific bacteria, primarily 
mutans streptococci (MS), that metabolize sugars to produce  
acid which, over time, demineralizes tooth structure.26 MS  
generally is considered to be the principal group of bacterial 
organisms responsible for the initiation of dental caries.27 MS 
colonization of an infant may occur from the time of birth.28-34 

Significant colonization occurs after dental eruption as teeth 
provide non-shedding surfaces for adherence. Other surfaces  
also may harbor MS.32,35,36 For example, the furrows of the 
tongue appear to be an important ecological niche in harbor- 
ing the bacteria in predentate infants.33,35 

Vertical transmission of MS from mother to infant is well 
documented.37-39 Genotypes of MS in infants appear identical 
to those present in mothers in 17 reports, ranging from 24 to 
100 percent.39 The higher the levels of maternal salivary MS,  
the greater the risk of the infant being colonized.40,41 Along  
with salivary levels of MS, mother’s oral hygiene, periodontal  
disease, snack frequency, and socioeconomic status also are  
associated with infant colonization.36 Reports indicate that  
horizontal transmission (ie, transmission between members of  
a group such as siblings of a similar age or children in a daycare 
center) also may be of concern.42-45 Dental caries is a disease  
that generally is preventable. Early risk assessment allows for  
identification of parent-infant groups who are at risk for ECC  
and would benefit from early preventive intervention. The  
ultimate goal of early assessment is the timely delivery of  
educational information to populations at high risk for  
developing caries in order to prevent the need for later surgical 
intervention.
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Anticipatory guidance 
Caries-risk assessment for infants allows for the institution of  
appropriate strategies as the primary dentition begins to erupt. 
Even the most judiciously designed and implemented caries- 
risk assessment, however, can fail to identify all infants at 
risk for developing ECC. In these cases, the mother may not 
be the colonization source of the infant’s oral flora, the dietary 
intake of simple carbohydrates may be extremely high, or  
other uncontrollable factors may combine to place the infant 
at risk for developing dental caries. Therefore, screening for 
risk of caries in the parent and infant, coupled with oral health 
counseling, is not a substitute for the early establishment of 
the dental home.41 The early establishment of a dental home, 
including ECC prevention and management, is the ideal  
approach to infant oral health care.25,37 The inclusion of educa- 
tion regarding the infectious and transmissible nature of 
bacteria that cause ECC, as well as methods of oral health  
risk assessment, anticipatory guidance, and early intervention, 
into the curriculum of medical, nursing, and allied health 
professional programs has shown to be effective in increasing 
the establishment of a dental home.47,48 Recent studies, noting 
that a majority of pediatricians and general dentists were not 
advising patients to see a dentist by one year of age, point to 
the need for increased infant oral health care education in the 
medical and dental communities.49,50

Recommendations
Recommendations for parental oral health51 
Oral health education: All primary health care professionals 
who serve parents and infants should provide education on 
the etiology and prevention of ECC. Educating the parent 
on avoiding saliva-sharing behaviors (eg, sharing spoons and  
other utensils, sharing cups, cleaning a dropped pacifier or  
toy with their mouth) can help prevent early colonization of  
MS in infants.
Comprehensive oral examination: Referral for a comprehensive 
oral examination and treatment during pregnancy is especially 
important for the mother.
Professional oral health care: Routine professional dental care 
for the parent can help optimize oral health. Removal of active 
caries, with subsequent restoration of remaining tooth struc- 
ture, in the parents suppresses the MS reservoir and minimizes 
the transfer of MS to the infant, thereby decreasing the  
infant’s risk of developing ECC.52

Oral hygiene: Brushing with fluoridated toothpaste and flossing 
by the parent are important to help dislodge food and reduce 
bacterial plaque levels. 
Diet: Dietary education for the parents includes the cariogen- 
icity of certain foods and beverages, role of frequency of 
consumption of these substances, and the demineralization/
remineralization process. 
Fluoride: Using a fluoridated toothpaste and rinsing with an 
alcohol-free, over-the-counter mouth rinse containing 0.05 
percent sodium fluoride once a day or 0.02 percent sodium  
fluoride rinse twice a day have been suggested to help reduce 
plaque levels and promote enamel remineralization.22  

Xylitol chewing gum: Evidence suggests that the use of xylitol 
chewing gum (at least two to three times a day by the mother) 
has a significant impact on mother-child transmission of MS 
and decreasing the child’s caries rate.53-55 

 

Recommendations for the infant’s oral health 
Oral health risk assessment: Every infant should receive an oral 
health risk assessment from his/her primary health care pro- 
vider or qualified health care professional by six months of  
age. This initial assessment should evaluate the patient’s risk 
of developing oral diseases of soft and hard tissues, including 
caries-risk assessment, provide education on infant oral health, 
and evaluate and optimize fluoride exposure.
Establishment of a dental home: Parents should establish a dental 
home for infants by 12 months of age.56 The initial visit should 
include thorough medical (infant) and dental (parent and infant) 
histories, a thorough oral examination, performance of an age-
appropriate tooth brushing demonstration, and prophylaxis and 
fluoride varnish treatment if indicated. In addition, assessing the 
infant’s risk of developing caries and determining a prevention 
plan and interval for periodic re-evaluation should be done. 
Infants should be referred to the appropriate health professional 
if specialized intervention is necessary. Providing anticipatory 
guidance regarding dental and oral development, fluoride status, 
non-nutritive sucking habits, teething, injury prevention, oral 
hygiene instruction, and the effects of diet on the dentition  
are also important components of the initial visit.
Teething: Teething can lead to intermittent localized discomfort 
in the area of erupting primary teeth, irritability, and excessive 
salivation; however, many children have no apparent difficul-
ties. Treatment of symptoms includes oral analgesics and  
chilled rings for the child to “gum”.57 Use of topical anesthetics,  
including over-the-counter teething gels, to relieve discomfort 
are discouraged due to potential toxicity of these products in 
infants.58-60  
Oral hygiene: Oral hygiene measures should be implemented 
no later than the time of eruption of the first primary tooth. 
Cleansing the infant’s teeth as soon as they erupt with a soft 
toothbrush will help reduce bacterial colonization. Tooth-
brushing should be performed for children by a parent twice 
daily, using a soft toothbrush of age-appropriate size. Flossing 
should be initiated when adjacent tooth surfaces can not be 
cleansed with a toothbrush.40 
Diet: Epidemiological research shows that human milk and 
breast-feeding of infants provide general health, nutritional, 
developmental, psychological, social, economic, and environ- 
mental advantages while significantly decreasing risk for a large 
number of acute and chronic diseases.61 Human breast milk is 
uniquely superior in providing the best possible nutrition to infants 
and has not been epidemiologically associated with caries.62-64 
Frequent night time bottle feeding with milk is associated 
with, but not consistently implicated in, ECC.63 Breastfeed- 
ing greater than seven times daily after 12 months of age is  
associated with increased risk for ECC.66 Night time bottle  
feeding with juice, repeated use of a sippy or no-spill cup, and  
frequent in between meal consumption of sugar-containing  
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snacks or drinks (eg, juice, formula, soda) increase the risk of 
caries.67-68 High-sugar dietary practices appear to be established  
early, by 12 months of age, and are maintained throughout  
early childhood.69,70 The American Academy of Pediatrics has 
recommended children one through six years of age consume  
no more than four to six ounces of fruit juice per day, from a  
cup (ie, not a bottle or covered cup) and as part of a meal or 
snack.71

Fluoride: Optimal exposure to fluoride is important to all den-
tate infants and children.72 Decisions concerning the admin- 
istration of fluoride are based on the unique needs of each 
patient.73-75 The use of fluoride for the prevention and control 
of caries is documented to be both safe and effective.76-80 

When determining the risk-benefit of fluoride, the key issue is 
mild fluorosis versus preventing devastating dental disease. In 
children considered at moderate or high caries risk under the 
age of two, a ‘smear’ of fluoridated toothpaste should be used.  
In all children ages two to five, a ‘pea-size’ amount should 
be used.81-83 Professionally-applied topical fluoride, such as 
fluoride varnish, should be considered for children at risk for 
caries.76,79,80,84,85 Systemically-administered fluoride should be 
considered for all children at caries risk who drink fluoride  
deficient water (less than 0.6 ppm) after determining all other  
dietary sources of fluoride exposure.86 Careful monitoring of  
fluoride is indicated in the use of fluoride-containing products. 
Fluor-osis has been associated with cumulative fluoride intake  
during enamel development.  
Injury prevention: Practitioners should provide age-appropriate 
injury prevention counseling for orofacial trauma. Initially, 
discussions would include play objects, pacifiers, car seats, and 
electric cords.56  
Non-nutritive habits: Non-nutritive oral habits (eg, digit or  
paci-fier sucking, bruxism, abnormal tongue thrust) may apply 
forces to teeth and dentoalveolar structures. It is important to 
discuss the need for early sucking and the need to wean infants 
from these habits before malocclusion or skeletal dysplasias 
occur.56

Additional recommendations
Health care professionals and all other stakeholders in children’s 
oral health should support the identification of a dental home  
for all infants by 12 months of age. Legislators, policy makers, 
and third party payors should be educated regarding the 
importance of early interventions to prevent ECC.
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and youth with special health care needs are
at increased risk. National surveys also have
demonstrated that children in low-income
and moderate-income households are more
likely to have caries and more decayed or
filled teeth than children who are from more
affluent households. Even within income lev-
els, children of color are more likely to have
caries than white children.4 Thus, sociodemo-
graphic status should be viewed as an initial
indicator of risk that can be offset by the
absence of other risk indicators.

Health care professionals can teach chil-
dren, adolescents, and their families about
oral hygiene, healthy diet and feeding prac-
tices, optimal exposure to fluoride, and timely
referral to a dentist. Health care professionals
also often make the initial response for oral
trauma. They should keep in mind that the
differential diagnosis for oral trauma includes
intentional injury.5

Promoting Oral Health Theme7
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INTRODUCTION
Oral health is critically important to the overall health and well-being of
children and adolescents. It covers a range of health promotion and dis-
ease prevention concerns, including dental caries (tooth decay); periodon-
tal health; proper development and alignment of facial bones, jaws, and
teeth; oral diseases and conditions; and trauma or injury to the mouth
and teeth. Oral health is an important and continuing health supervision
issue for the health care professional.

Childhood caries (tooth decay) is a pre-
ventable and transmissible infectious
disease, caused by bacteria (eg,

Streptococcus mutans or Streptococcus sobri-
nus) that form plaque on the surface of
teeth. The bacteria interact with sugar in
foods and beverages, turning it into acids
that dissolve tooth enamel, causing caries.

Caries is the most common chronic disease
in children—5 times more common than
asthma.1 Left untreated, pain and infection
caused by tooth decay can lead to problems
in eating, speaking, and learning.1 Forty per-
cent of children have caries by the time they
reach kindergarten,2 and many school hours
are lost each year due to dental problems
related to caries.1-3

Several population groups are particularly
vulnerable to caries. For example, children
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Bright Futures in Practice: Oral Health
Pocket Guide (2004) provides a structured
and comprehensive approach to this
anticipatory guidance for the health care
professional.6 The Health Resources and
Services Administration’s (HRSA’s) National
Maternal and Child Oral Health Resource
Center (www.mchoralhealth.org) also
provides many valuable tools and
resources for health care professionals.7

Additional information is available at the
American Academy of Pediatrics (AAP)
Web site (www.aap.org).

The Importance of a Dental Home

The dental home is the “ongoing relationship
between the dentist and the patient, inclusive
of all aspects of oral health delivered in a
comprehensive, continuously accessible coor-
dinated and family-centered way.”8

Box 1 describes the services that should be
provided within a dental home.

The dental community (the American
Dental Association, the Academy of General
Dentistry, and the American Academy of
Pediatric Dentistry [AAPD]) is united in
encouraging families to establish a dental
home by the time their child is 1 year old.9

Having a dental home is the ideal deterrence
to the development of caries, from infancy
through adolescence. Early preventive dental

The dental community
(the American Dental
Association, the
Academy of General
Dentistry, and the
American Academy of
Pediatric Dentistry) is
united in encouraging
families to establish a
dental home by the
time their child is 1
year old.
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Dental Home
According to the American Academy of Pediatric Dentistry (AAPD), the dental home
should provide the following:

• Comprehensive oral health care, including acute care and preventive services,
in accordance with AAPD periodicity schedules.

• Comprehensive assessment for oral diseases and conditions.
• An individualized preventive dental health program based on a caries risk assessment

and a periodontal disease risk assessment.
• Anticipatory guidance about growth and development issues (ie, teething, thumb or

finger or pacifier habits).
• A plan for acute dental trauma.
• Information about proper care of the child’s teeth and gingivae. This would include

prevention, diagnosis, and treatment of disease of the supporting and surrounding
tissues and the maintenance of health, function, and esthetics of those structures
and tissues.

• Dietary counseling.
• Referrals to specialists when care cannot directly be provided within the dental home.
• Education regarding future referral to a dentist knowledgeable and comfortable with

adult oral health issues for continuing oral health care; referral at an age determined
by patient, parent, and pediatric dentist.

Adopted from: American Academy of Pediatric Dentistry. Policy on the Dental Home. American Academy of Pediatric
Dentistry; revised 2004.9
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visits have been shown to reduce dental dis-
ease and reduce costs. For example, Savage
et al10 showed that dental costs for Medicaid-
eligible children who began dental visits
between the ages of 1 and 2 years were
approximately 60% of the cost for children
who began dental visits between the ages of
4 and 5 years.

As children and adolescents mature into
adulthood, a dental home also can ensure
that they receive oral health education/
counseling, preventive and early intervention
measures, and treatment, including treatment
for periodontal care, orthodontic services,
trauma, and other conditions.

Efforts to establish a dental home offer an
opportunity for partnerships and foster a con-
nection with the community. A partnership
among health care professionals in primary
care, dental health, public health, child care,
and school settings can help ensure access to
a dental home for each child during the early
childhood, middle childhood, and adolescent
years. (For more information on this topic,
see the Promoting Community Relationships
and Resources theme.)

Supplemental Fluoride

Fluoride plays a key role in preventing and
controlling caries. Fluoride helps reduce loss
of minerals from tooth enamel (demineraliza-
tion) and promotes replacement of minerals
(remineralization) in dental enamel that has
been damaged by acids produced by bacteria
in plaque. Regular and frequent exposure to
small amounts of fluoride is the best way to
protect the teeth against caries. This exposure
can be readily accomplished through drinking
water that has been optimally fluoridated
and brushing with fluoride toothpaste twice
daily.11

Fluoride supplementation typically is
not needed in the first 6 months of life.
Beginning at the age of 6 months, children
should drink fluoridated community drinking
water or take prescribed supplements (ie,

drops or chewable tablets).11-13 As an alterna-
tive to fluoride supplements, parents can
purchase bottled water that contains fluoride.

Additional types of fluoride may be used
as a primary preventive measure and, gener-
ally, are recommended for infants, children,
and adolescents who are deemed to be at
high risk of caries. Research has shown that
the primary caries prevention effects of
fluoride result from its topical contact with
enamel and through its antibacterial actions.
Therefore, topical agents (eg, concentrated
fluoride gels, foams, and varnishes) may be
used as a strategy for children who are
deemed to be at elevated risk of tooth
decay.11,14

Even if indicated, additional fluoride should
be used judiciously in children 6 years and
younger to minimize the risk of fluorosis (ie,
overexposure to fluoride).11 Fluorosis can
come from using too much toothpaste that
contains fluoride, drinking water with higher
than recommended fluoride levels, and tak-
ing fluoride supplements when other sources
of fluoride are available.15 To prevent fluorosis,
the primary water source(s) must be tested
before parents are advised to supplement
with fluoride.16

For adolescents, optimal fluoride levels
in drinking water, combined with fluoride-
containing preparations, such as toothpastes,
gels, varnishes, and rinses, have significantly
reduced dental decay, but caries risk remains
high during this age period.17,18 Adolescents
at high risk of caries should be evaluated for
topical fluoride beyond that provided by
water supply and a fluoridated toothpaste.

Children and Youth With Special
Health Care Needs

Children with special health care needs (eg,
infants at risk of enamel demineralization
and hypoplasia because of poor mineraliza-
tion or osteopenia, nutritional deficiencies, or
medication usage) present a unique set of
concerns for oral health because they are

Fluoride helps reduce
loss of minerals from
tooth enamel (dem-
ineralization) and pro-
motes replacement of
minerals (remineral-
ization) in dental
enamel that has been
damaged by acids
produced by bacteria
in plaque.
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particularly prone to the development of
caries. Because dental care for these children
is often difficult and sometimes risky, the
health care professional should refer the child
to a dentist as early as possible for vigilant
preventive dental care, which may alleviate
the need for future surgical intervention.

Oral diseases also may have a direct and
devastating impact on the general health of
children with certain systemic or developmen-
tal problems or conditions. Children with
compromised immunity or certain cardiac,
kidney, or liver conditions may be especially
vulnerable to the effects of oral diseases.
Children with cognitive disabilities or develop-
mental or neuromuscular conditions who do
not have the ability to understand and
assume responsibility for, or cooperate with,
preventive oral health practices may be at
higher risk for complications or systemic
infections from oral diseases.19

Children and youth with special health care
needs may require more help with their oral
self-care routines (ie, brushing and flossing)
than other children. Health care professionals
should advise parents or caregivers to super-
vise and intervene as needed to help their
children with brushing and flossing if their
special needs prevent them from doing a
thorough job. The child with special needs
should begin dental care in the first year and
visit the dentist every 6 months or more fre-
quently as needed.

Adolescents with special health care needs
may face difficulties because of their physical
condition, malformations, medicines, or nutri-
tion. They should receive regular dental care
and be encouraged to take as much responsi-
bility as possible for their own oral hygiene.

Promoting Oral Health: Infancy—
Birth to 11 Months
Even though a child’s teeth do not begin to
appear until the middle of this developmental
period, oral health is still a concern because
of the potential that caries can develop dur-
ing the first year of life.

Oral Hygiene and Feeding Practices That
Promote Oral Health

Even before the baby’s birth, parents and
other caregivers should make sure their own
mouths are as healthy as possible to reduce
transmission of caries-causing harmful bacte-
ria from their saliva to the newborn baby’s
mouth. Health care professionals should edu-
cate family members or caregivers in the fol-
lowing ways to prevent transmission of these
bacteria from themselves to the infant:

• Practice good oral hygiene and seek
dental care.

• Do not share utensils, cups, spoons, or
toothbrushes with the infant.

• Do not clean a pacifier in their own
mouths before giving it to the infant.

• Consult with an oral health professional
about the use of xylitol gum (if the
adult’s oral health is a concern). This
gum can have a positive impact on oral
health by decreasing the bacterial load
in an adult’s mouth.20

The primary teeth begin to erupt at differ-
ent ages during the first year of life. An infant
is susceptible to tooth decay as soon as her
first teeth erupt if she has a sufficient bacteri-
al load already present in her mouth and pro-
longed exposure to carbohydrates. Chalky
white areas on the teeth are the first sign of
dental decay. Both inadequate oral hygiene
and inappropriate feeding practices that
expose teeth to natural or refined sugars for
prolonged periods contribute to the develop-
ment of early childhood caries. Health care
professionals should educate parents in the

The child with special
needs should begin
dental care in the
first year and visit
the dentist every 6
months or more
frequently as needed.
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following ways to keep teeth clean and
remove plaque:

• Minimize exposure to natural or refined
sugars in the infant’s mouth.
– Avoid frequent exposure to foods that

can lead to early childhood caries.
– Hold the infant while feeding. Never

prop a bottle (ie, use pillows or any
other object to hold a bottle in the
infant’s mouth).

– Do not allow the infant to fall asleep
with a bottle that contains milk, for-
mula, juice, or other sweetened liquid.

– Avoid dipping pacifiers in any sweet-
ened liquid, sugars, or syrups.16

• Use a toothbrush twice daily as soon as
teeth erupt. In children younger than 2
years, the teeth should be brushed with
plain water twice a day (after breakfast
and before bed),6 unless advised by a
dentist to use fluoridated toothpaste
based on a child’s elevated dental caries
risk.

To help prevent early childhood caries, par-
ents also should take advantage of this devel-
opmental stage to establish lifelong nutritious
eating patterns for the family that emphasize
consumption of fruits, vegetables, whole
grains, lean meats, and dairy products, and
that minimize consumptions of foods and liq-
uids high in sugars. (For more information on
this topic, see the Promoting Healthy
Nutrition theme.)

Oral Health Risk Assessment

In 2003, the AAP developed a policy state-
ment, Oral Health Risk Assessment Timing
and Establishment of the Dental Home, that
recommended that primary care child health
care professionals conduct an oral health risk
assessment when a child is 6 months of age
(Box 2).21 This assessment consists of asking
parents about their, and the child’s, oral
hygiene and looking at the child’s mouth to
assess the risk of caries.

The AAP recognizes that, even today, some
children live in communities that lack pedi-
atric dentists or general dentists who are able
to see infants and young children. Therefore,
primary care child health care professionals
who care for these children may have to
continue to perform periodic oral health risk
assessments even after the first 6 to 12
months of age. These assessments allow
health care professionals to identify children
at the highest risk of oral health problems so
that they can be referred to whatever limited
resources are available. Some child health
care professionals also may provide enhanced
oral health counseling or apply fluoride
varnish to help with caries prevention in

In 2003, the American
Academy of
Pediatrics… recom-
mended that primary
care child health care
professionals conduct
an oral health risk
assessment when a
child is 6 months
of age.
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Pediatric Oral Health Risk Assessment
Adopted from the AAP policy statement
that states that all children should
undergo an oral health risk assessment
beginning at 6 months of age by a quali-
fied pediatric health care professional:

“If an infant is assessed to be in one of
the following risk groups, the care
requirements could be significant and
surgically invasive. Therefore, these
infants should be referred to a dentist as
early as 6 months of age and no later
than 6 months after the first tooth
erupts or 12 months of age (whichever
comes first) for establishment of a den-
tal home:

• Children with special health care
needs

• Children of mothers with a high
caries rates

• Children with demonstrable caries,
plaque, demineralization, and/or
staining

• Children who sleep with a bottle
or breastfeed throughout the night

• Children in families of low socio-
economic status”
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high-risk children.22,23 In addition, public
health professionals often assist health care
professionals and families to link to a dental
home.

Promoting Oral Health: Early Childhood—
1 to 4 Years
The key oral health priorities of this develop-
mental stage are the same as those of infan-
cy, namely preventing caries and developing
healthy oral hygiene habits. Early childhood
also is a good time for parents, caregivers,
and health care professionals to build positive
dietary habits as they introduce new foods
and the child establishes taste preferences.
Parents may have questions during this period
about pacifiers and thumb-sucking and
finger-sucking behaviors that are related to
teeth and jaw alignment.

Oral Hygiene, Fluoride, and Feeding Practices
That Promote Oral Health

Parents and caregivers can do much to pre-
vent the development of caries and promote
overall oral health during this period. As
noted earlier, caries is an infectious disease,
and parents should make sure their oral
hygiene and diet meet the standards outlined
here. Health care professionals should edu-
cate the family and caregivers in the follow-
ing ways to reduce transmission of bacteria
from themselves to the child:

• Practice good oral hygiene and seek
dental care.

• Do not share utensils, cups, spoons, or
toothbrushes with the child.

• Do not put the child’s pacifiers in their
own mouths. Clean pacifiers with mild
soap and water.

• Consult with their oral health care pro-
fessional about the use of gum contain-
ing xylitol (if the adult’s oral health is a
concern).

Health care professionals also should edu-
cate parents about ways to keep their child’s
teeth clean and ensure sufficient fluoride
intake.

• Brush the child’s teeth twice daily as
soon as teeth erupt. Because young chil-
dren do not have the manual dexterity
to properly clean their own teeth, an
adult usually must brush the teeth of
preschool-aged children. When parents
feel their child is doing a thorough job,
they should allow the child more inde-
pendence and freedom.
– For children younger than 2 years,

brush the teeth with plain water twice
a day (after breakfast and before bed)
unless advised by a dentist to use
fluoridated toothpaste based on a
child’s elevated dental caries risk.

– For children 2 years and older, brush
the teeth with no more than a pea-
sized amount (small smear) of fluoride
toothpaste twice a day (after breakfast
and before bed). The child should spit
out the toothpaste after brushing, but
not rinse his mouth with water. The
small amount of toothpaste that
remains in his mouth helps prevent
tooth decay.6 Children can be taught
to floss if recommended by the dental
professional.

• Make sure the child drinks fluoridated
water or takes prescribed fluoride sup-
plements.

Early childhood is a time in which children
are exposed to new tastes, textures, and eat-
ing experiences. It is an important opportunity
for parents and caregivers to firmly establish
healthful eating patterns for the child and her
family. These patterns should emphasize con-
sumption of fruits, vegetables, whole grains,
lean meats, and dairy products, and minimize
consumptions of foods and liquids high in
sugars. (For more information on this topic,
see the Promoting Healthy Nutrition theme.)

Early childhood is a
time in which children
are exposed to new
tastes, textures, and
eating experiences. It
is an important
opportunity for par-
ents and caregivers to
firmly establish
healthful eating pat-
terns for the child and
her family.
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Oral Health Risk Assessment

The AAPD recommends that, after 12 months
of age, a child should be seen by a dentist
every 6 months or according to a schedule
recommended by the dentist, based on the
child’s individual needs and susceptibility to
disease.24 The AAP notes that, in the absence
of a dental home program that is able to see
the 1- to 4-year-old child, the primary care
child health care professional should continue
to perform oral health risk assessments in the
1- to 4-year-old child.

The AAPD also recommends that health
care professionals use the Caries-Risk
Assessment Tool (CAT) beginning at age 1
year (Table 1) as part of the oral risk assess-
ment.25

Other Oral Health Issues

The health care professional should be pre-
pared to discuss the use of pacifiers and fin-
ger sucking or thumb sucking. Finger sucking
often fills an emotional need, but it can lead
to malocclusion, including anterior open bite
(top teeth do not overlap the bottom teeth)
and excess overjet (top teeth protrude relative
to the bottom teeth). The intensity, duration,
and nature of the sucking habit can be used
to predict the amount of harm that can
occur. Positive reinforcement, including a
reward system or reminder system, is the
most effective way to discourage finger
sucking.

Promoting Oral Health: Middle
Childhood—5 to 10 Years
During the early part of middle childhood, a
child loses his first tooth and the first perma-
nent teeth (maxillary and mandibular incisors
and first molars) start to erupt. By the end of
middle childhood, most of the permanent
teeth have erupted. For the child, these are
exciting signs of getting older. Middle child-
hood also is a good time for parents and
caregivers to reinforce oral hygiene, optimal
fluoride exposure, and positive diet habits
they pursued in early childhood.

The history and physical examination per-
formed by the health care professional should
include oral health. The child also should see
the dentist every 6 months or according to a
schedule recommended by the dentist, based
on the child’s individual needs and susceptibil-
ity to disease. When the permanent molars
erupt, the child’s dentist should evaluate his
teeth to determine the need for sealants that
protect the teeth from caries.

The key oral health issues for this develop-
mental stage are preventing caries and gin-
givitis, and ensuring proper development of
the mouth and jaw. Reducing the risk of
injury or trauma to the mouth and teeth and
avoiding risk behaviors that negatively affect
oral health also are important.

Oral Hygiene, Fluoride, and Nutrition
Practices That Promote Oral Health

Health care professionals should educate par-
ents in the following ways to help their child
keep his teeth clean and remove plaque:

• Helping with, and supervising, the
brushing of their child’s teeth at least
twice a day and flossing if recommend-
ed by the dental professional.

• Using only a pea-sized amount of fluori-
dated toothpaste to clean the child’s
teeth. The child should spit out the
toothpaste after brushing, but not rinse
his mouth with water. The small amount

The American
Academy of Pediatric
Dentistry recom-
mends that, after 12
months of age, a child
should be seen by a
dentist every 6
months or according
to a schedule recom-
mended by the den-
tist, based on the
child’s individual
needs and susceptibil-
ity to disease.
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TA B L E 1

American Academy of Pediatric Dentistry Caries-Risk Assessment Tool (CAT)

Risk Factors to Consider Risk Indicators
(For each item below, circle the most accurate response High Moderate Low
found to the right under “Risk Indicators”)

Part 1 – History (determined by interviewing
the parent/primary caregiver)

Child has special health care needs, especially any Yes No
that impact motor coordination or cooperationA

Child has condition that impairs saliva (dry mouth)B Yes No

Child’s use of dental home (frequency of routine None Irregular Regular
dental visits)

Child has decay Yes No

Time lapsed since child’s last cavity <12 months 12 to 24 months >24 months

Child wears braces or orthodontic/oral appliancesC Yes No

Child’s parent and/or sibling(s) have decay Yes No

Socioeconomic status of child’s parentsD Low Mid-level High

Daily between-meal exposures to sugars/cavity >3 1 to 2 Mealtime only
producing foods (includes on demand use of
bottle/sippy cup containing liquid other than
water; consumption of juice, carbonated beverages,
or sports drinks; use of sweetened medications)E

Child’s exposure to fluorideF,G Does not use Uses fluoridated Uses fluoridated
fluoridated toothpaste; usually toothpaste; drinks
toothpaste; does not drink fluoridated water
drinking water fluoridated water or takes fluoride
is not fluoridated and does not take supplements
and is not taking fluoride
fluoride supplements
supplements

Times per day that child’s teeth/gums are brushed <1 1 2-3

Part 2 – Clinical evaluation (determined by
examining the child’s mouth)

Visible plaque (white, sticky buildup) Present Absent

Gingivitis (red, puffy gums)H Present Absent

Areas of enamel demineralization More than 1 1 None
(chalky white-spots on teeth)

Enamel defects, deep pits/fissuresI Present Absent

Part 3 – Supplemental professional assessment
(Optional)J

Radiographic enamel caries Present Absent

Levels of mutans streptococci or lactobacilli High Moderate Low
Each child’s overall assessed risk for developing decay is based on the highest level of risk indicator circled above (ie, single risk indicator in
any area of the “high risk” category classifies a child as being “high risk”).
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of toothpaste that remains in his mouth
helps prevent tooth decay.6

• Make sure the child drinks fluoridated
water or takes prescribed fluoride sup-
plements.

As children begin school and expand their
horizons beyond the immediate circle of
home and family, they are increasingly
exposed to eating habits and foods that put
them at increased risk of caries. Media,
especially television, likely play a role in this
increasing risk. Studies of the content of
television programming show that advertise-
ments directed at children are heavily
weighted toward foods that are high in
sugar, such as sweetened breakfast cereals,
soft drinks, snacks, and candy.26-28

Parents continue to have the most influ-
ence on their children’s eating behaviors and
attitudes toward food. To the extent possible,
parents should make sure that nutritious
foods are available to their children, and they

should continue to emphasize the healthful
eating patterns and limitations of snacks that
were established in infancy and early child-
hood. (For more information on this topic,
see the Promoting Healthy Nutrition theme.)

Other Oral Health Issues

Finger or other sucking habits sometimes
continue into middle childhood. These habits
should be stopped when the permanent
teeth begin to erupt. As the child begins to
grow, the mouth grows, and the child should
be evaluated by a dentist if malocclusion is
seen.

Some children begin using tobacco during
middle childhood. Therefore, the child should
be encouraged not to smoke or use smoke-
less tobacco because it increases the risk of
periodontal disease and oral cancer and
poses substantial risks to overall health.

As children mature and begin to play with
increased strength and vigor, both in free play

As children begin
school and expand
their horizons beyond
the immediate circle
of home and family,
they are increasingly
exposed to eating
habits and foods that
put them at increased
risk of caries.
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A Children with special health care needs are those who have a physical, developmental, mental, sensory, behavioral, cognitive,
or emotional impairment or limiting condition that requires medical management, health care intervention, and/or use of
specialized services. The condition may be developmental or acquired and may cause limitations in performing daily self-
maintenance activities or substantial limitations in a major life activity. Health care for special needs patients is beyond that
considered routine and requires specialized knowledge, increased awareness and attention, and accommodation.

B Alteration in salivary flow can be the result of congenital or acquired conditions, surgery, radiation, medication, or age-
related changes in salivary function. Any condition, treatment, or process known or reported to alter saliva flow should be
considered an indication of risk unless proven otherwise.

C Orthodontic appliances include both fixed and removable appliances, space maintainers, and other devices that remain in the
mouth continuously or for prolonged time intervals and which may trap food and plaque, prevent oral hygiene, compromise
access of tooth surfaces to fluoride, or otherwise create an environment supporting caries initiation.

D National surveys have demonstrated that children in low-income and moderate-income households are more likely to have
caries and more decayed or filled primary teeth than children from more affluent households. Also, within income levels,
minority children are more likely to have caries. Thus, socioeconomic status should be viewed as an initial indicator of risk
that may be offset by the absence of other risk indicators.

E Examples of sources of simple sugars include carbonated beverages, cookies, cake, candy, cereal, potato chips, French fries,
corn chips, pretzels, breads, juices, and fruits. Clinicians using caries-risk assessment should investigate individual exposures
to sugars known to be involved in caries initiation.

F Optimal systemic and topical fluoride exposure is based on use of a fluoride dentifrice and American Dental Association/
American Academy of Pediatrics guidelines for exposure from fluoride drinking water and/or supplementation.

G Unsupervised use of toothpaste and at-home topical fluoride products are not recommended for children unable to expecto-
rate predictably.

H Although microbial organisms responsible for gingivitis may be different than those primarily implicated in caries, the pres-
ence of gingivitis is an indicator of poor or infrequent oral hygiene practices and has been associated with caries progression.

I Tooth anatomy and hypoplastic defects (eg, poorly formed enamel, developmental pits) may predispose a child to develop
caries.

J Advanced technologies such as radiographic assessment and microbiologic testing are not essential for using this tool.
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and organized sports, the risk of injury to the
mouth increases. The child and parent or
caregiver should know what to do in the
event of an emergency, especially if a tooth
is visibly broken (chipped or fractured), dis-
placed (luxated), or knocked completely out
of the socket (avulsed). In these cases, the
patient should be referred to a dentist imme-
diately. An avulsed permanent tooth needs to
be reimplanted as quickly as possible, but an
avulsed primary tooth should not be reim-
planted, because it likely would cause dam-
age to developing permanent teeth.

Mouth guards worn during sports and
other athletics greatly reduce the severity of
accidental trauma to individual teeth by dis-
tributing the forces of impact to all of the
teeth and jaws. Custom adaptations range
from softening a generic plastic mouth guard
in boiling water and biting into it to register a
custom bite, to fabricating a guard on a cus-
tom mold. Both types work well to prevent
oral trauma and differ only in cost and com-
fort. The protection afforded by any type of
guard mandates use in both organized and
leisure-time sports activity.

Promoting Oral Health: Adolescence—
11 to 21 Years
Adolescence is characterized by the loss of
the remaining primary teeth and complete
eruption of all the permanent teeth, including
the third molars or wisdom teeth in late ado-
lescence. Growth spurts of the facial bones
occur early and then taper off as adolescence
progresses. The end result is a fully estab-
lished bite.

Several oral health issues from earlier
developmental stages continue to be impor-
tant in adolescence. For example, vigilant oral
hygiene and positive dietary habits can
strengthen a sound foundation for adult oral
health by preventing destructive periodontal
disease and dental decay. Avoiding traumatic
injury to the mouth is another continuing
priority. Other issues are new. For example,

adolescence brings increased susceptibility to
irreversible periodontal or gum disease that
may be related to hormonal and immunologic
changes. A comprehensive oral hygiene regi-
men of brushing and flossing, combined with
regular professional care, can manage this
response.

Oral Hygiene, Fluoride, and Nutrition
Practices That Promote Oral Health

The adolescent should be responsible for her
own preventive oral health care and should
have an established dental home. She should
see the dentist every 6 months or according
to a schedule recommended by the dentist,
based on individual needs and susceptibility
to disease. The dental professional also may
consider diet analysis, topical fluoride applica-
tions, antimicrobial regimens, and dental
sealants for high-risk patients or those with
significant dental disease.

Although preventive therapy has resulted
in increased numbers of adolescents with
healthy teeth, caries is still common in teens
and growing evidence suggests that a small
percentage of adolescents account for the
most severe caries.4,17,18

Adolescents’ risk of caries may be
increased by the following:

• Susceptible tooth surfaces as a result of
immature enamel in newly erupted per-
manent teeth.

• Indifference to oral hygiene, which
allows plaque to accumulate and
mature.

• Frequent and unregulated exposure to
high quantities of natural and refined
sugars, a feature of many adolescent
diets, which provides the perfect medi-
um for caries to develop.29,30

• Eating disorders, such as bulimia, which
can result in a characteristic erosion of
the dental enamel by repeated exposure
of the teeth to gastric acids.

Mouth guards worn
during sports and
other athletics greatly
reduce the severity of
accidental trauma to
individual teeth by
distributing the forces
of impact to all of the
teeth and jaws.
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• Use of certain drugs, specifically
methamphetamine, which has a detri-
mental effect on oral health. Metham-
phetamine abuse is associated with
rampant decay that is attributed to
some combination of the acidic nature
of the drug, decreased saliva, tooth
grinding and clenching, poor oral
hygiene, and cravings for high-calorie
beverages.31

• Frequent consumption of acidic drinks,
which can directly erode the enamel.32

Health care professionals should educate
adolescents to keep their teeth clean and
remove plaque by following a comprehen-
sive, daily home care regimen, including a
minimum of twice-daily brushing with fluo-
ride toothpaste and once-daily flossing. It is
recommended that the adolescent spit out
the toothpaste but not rinse with water. This
regimen should be customized to each
patient based on risk factors. Adolescents
also should follow nutritious eating patterns
that include only modest consumption of

Substance use, includ-
ing tobacco and
drugs, can affect soft
and hard tissues of
the oral cavity and is
linked to oral cancer.
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high-sugar foods (for more information on
this topic, see the Promoting Healthy
Nutrition theme) and should drink
fluoridated water. If necessary, prescribed flu-
oride supplements until the age of 16 years
are appropriate.33

Other Oral Health Issues

Adolescence is a period of experimentation
and making choices. Added freedom and
extension of boundaries are characteristic of
appropriate supervision, but certain behaviors
can lead to oral health problems. Substance
use, including tobacco and drugs, can affect
soft and hard tissues of the oral cavity and is
linked to oral cancer.34 Oral piercing can cause
local and systemic infection, tooth fracture,
and hemorrhage. Sexual behaviors can lead
to infectious and traumatic consequences to
the mouth. The health care professional
should continue to counsel the adolescent
about these nondietary behavioral factors
that affect oral health.
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PERIODONTAL CONDITIONS
Evidence suggests that irreversible tissue
damage from periodontal disease begins in
late adolescence and early adulthood. Early
diagnosis, prevention, and minor treatment
can, in most cases, prevent irreversible dam-
age to the periodontal structures in adult-
hood.33,35 Preventing this damage obviates the
need for dental restorations, which require
lifelong care and monitoring.

TRAUMATIC INJURY TO THE MOUTH
Adolescents’ risk of traumatic injury to the
mouth may be increased by the following:

• High-risk behaviors that may involve
trauma to the head and neck

• Driving crashes
• Injuries that occur as a result of partici-

pating in organized and leisure-time
sports

• Unrecognized psychiatric and behavioral
problems, such as bulimia or substance
use

• Family or peer violence

Health care professionals should make sure
that parents and adolescents know what to
do and who to call if an injury occurs and a
tooth is fractured or avulsed.

ORTHODONTIA
Genetically related abnormal development,
premature primary tooth loss or extraction, or
thumb sucking or finger sucking all can result
in significant crowding and malalignment of
the teeth, which can adversely affect oral
health, function, and esthetics. Most ortho-
dontic problems are not debilitating and can
be resolved with appropriate treatment.36

Preventing premature tooth loss early in life
has a significant impact on minimizing space
loss and the resultant crowding in adoles-
cence.
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CLINICAL FINDINGS

a 	White spots or visible 
	 decalcifications in the past 12 
	 months
	 n Yes    n No

a 	Obvious decay
	 n Yes    n No

a 	Restorations (fillings) present
	 n Yes    n No

•	 Visible plaque accumulation
	 n Yes    n No

•	 Gingivitis (swollen/bleeding 
	 gums)
	 n Yes    n No

•	 Teeth present
	 n Yes    n No

•	 Healthy teeth
	 n Yes    n No

Caries Risk:
n Low    n High
Completed:
n Anticipatory Guidance
n Fluoride Varnish
n Dental Referral

Self Management Goals:	
n Regular dental visits	 n Wean off bottle	 n Healthy snacks
n Dental treatment for parents	 n Less/No juice	 n Less/No junk food or candy
n Brush twice daily	 n Only water in sippy cup	 n No soda
n Use fluoride toothpaste	 n Drink tap water	 n Xylitol

RISK FACTORS

a 	Mother or primary caregiver had
	 active decay in the past 12 
	 months 
	 n Yes    n No

•	 Mother or primary caregiver does
	 not have a dentist
	 n Yes    n No

•	 Continual bottle/sippy cup use 
	 with fluid other than water
	 n Yes   n No

•	 Frequent snacking 
	 n Yes    n No

•	 Special health care needs
	 n Yes    n No

•	 Medicaid eligible
	 n Yes   n No

ASSESSMENT/PLAN

PROTECTIVE FACTORS

•	 Existing dental home
	 n Yes    n No

•	 Drinks fluoridated water or takes
	 fluoride supplements
	 n Yes    n No

•	 Fluoride varnish in the last
	 6 months 
	 n Yes    n No

•	 Has teeth brushed twice daily
	 n Yes    n No

Adapted from Ramos-Gomez FJ, Crystal YO, Ng MW, Crall JJ, Featherstone JD. Pediatric dental care: prevention and management protocols based on caries risk assessment. J Calif Dent Assoc. 
2010;38(10):746–761; American Academy of Pediatrics Section on Pediatric Dentistry and Oral Health. Preventive oral health intervention for pediatricians. Pediatrics. 2003; 122(6):1387–1394; and 
American Academy of Pediatrics Section of Pediatric Dentistry. Oral health risk assessment timing and establishment of the dental home. Pediatrics. 2003;111(5):1113–1116.
The recommendations in this publication do not indicate an exclusive course of treatment or serve as a standard of medical care. Variations, taking into account individual circumstances, may be appropriate. Copyright © 2011 American 
Academy of Pediatrics. All Rights Reserved. The American Academy of Pediatrics does not review or endorse any modifications made to this document and in no event shall the AAP be liable for any such changes.

Treatment of High Risk Children
If appropriate, high-risk children should receive professionally applied fluoride varnish and have their teeth brushed twice 
daily with an age-appropriate amount of fluoridated toothpaste. Referral to a pediatric dentist or a dentist comfortable 
caring for children should be made with follow-up to ensure that the child is being cared for in the dental home.

Oral Health Risk Assessment Tool
The American Academy of Pediatrics (AAP) has developed this tool to aid in the implementation of oral health risk 
assessment during health supervision visits. This tool has been subsequently reviewed and endorsed by the National 
Interprofessional Initiative on Oral Health.
Instructions for Use
This tool is intended for documenting caries risk of the child, however, two risk factors are based on the mother or primary 
caregiver’s oral health. All other factors and findings should be documented based on the child.

The child is at an absolute high risk for caries if any risk factors or clinical findings, marked with a a sign, are documented
yes. In the absence of a risk factors or clinical findings, the clinician may determine the child is at high risk of caries 
based on one or more positive responses to other risk factors or clinical findings. Answering yes to protective factors 
should be taken into account with risk factors/clinical findings in determining low versus high risk.

Patient Name:____________________________________ Date of Birth:___________________ Date:___________________
Visit:   n 6 month   n 9 month   n 12 month   n 15 month   n 18 month   n 24 month   n 30 month   n 3 years   
n 4 years   n 5 years   n 6 years   n Other___________________



Oral Health Risk Assessment Tool Guidance
Timing of Risk Assessment
The Bright Futures/AAP “Recommendations for Preventive Pediatric Health Care,” (ie, Periodicity Schedule) recommends all children 
receive a risk assessment at the 6- and 9-month visits. For the 12-, 18-, 24-, 30-month, and the 3- and 6-year visits, risk assessment 
should continue if a dental home has not been established. View the Bright Futures/AAP Periodicity Schedule—http://brightfutures.
aap.org/clinical_practice.html.

Risk Factors
a	 Maternal Oral Health 
	 Studies have shown that children with mothers or primary caregivers who have had active decay in the past 12 months are at 
	 greater risk to develop caries. This child is high risk.

Maternal Access to Dental Care
Studies have shown that children with mothers or primary caregivers who do not have a regular source of dental care are at a 
greater risk to develop caries. A follow-up question may be if the child has a dentist.

Continual Bottle/Sippy Cup Use
Children who drink juice, soda, and other liquids that are not water, from a bottle or sippy cup continually throughout the day or 
at night are at an increased risk of caries. The frequent intake of sugar does not allow for the acid it produces to be neutralized or 
washed away by saliva. Parents of children with this risk factor need to be counseled on how to reduce the frequency of sugar-
containing beverages in the child’s diet.

Frequent Snacking
Children who snack frequently are at an increased risk of caries. The frequent intake of sugar/refined carbohydrates does not allow for 
the acid it produces to be neutralized or washed away by saliva. Parents of children with this risk factor need to be counseled on how 
to reduce frequent snacking and choose healthy snacks such as cheese, vegetables, and fruit.

Special Health Care Needs
Children with special health care needs are at an increased risk for caries due to their diet, xerostomia (dryness of the mouth, 
sometimes due to asthma or allergy medication use), difficulty performing oral hygiene, seizures, gastroesophageal reflux disease 
and vomiting, attention deficit hyperactivity disorder, and gingival hyperplasia or overcrowding of teeth. Premature babies also may 
experience enamel hypoplasia.

Protective Factors
Dental Home
According to the American Academy of Pediatric Dentistry (AAPD), the dental home is oral health care for the child that is delivered 
in a comprehensive, continuously accessible, coordinated and family-centered way by a licensed dentist. The AAP and the AAPD 
recommend that a dental home be established by age 1. Communication between the dental and medical homes should be ongoing 
to appropriately coordinate care for the child. If a dental home is not available, the primary care clinician should continue to do oral 
health risk assessment at every well-child visit.

Fluoridated Water/Supplements
Drinking fluoridated water provides a child with systemic and topical fluoride exposure, a proven caries reduction intervention. 
Fluoride supplements may be prescribed by the primary care clinician or dentist if needed. View fluoride resources on the Oral Health 
Practice Tools Web Page http://aap.org/oralhealth/PracticeTools.html.

Fluoride Varnish in the Last 6 Months
Applying fluoride varnish provides a child with highly concentrated fluoride to protect against caries. Fluoride varnish may be 
professionally applied. For online fluoride varnish training, access the Child Oral Health and Fluoride Varnish Modules in the Smiles 
for Life National Oral Health Curriculum, www.smilesforlifeoralhealth.org.

Tooth Brushing and Oral Hygiene
Primary care clinicians can reinforce good oral hygiene by teaching parents and children simple practices. Infants should have their 
mouths cleaned after feedings with a wet soft washcloth. Once teeth erupt it is recommended that children have their teeth brushed 
twice a day. For children under the age of 2 determined to be at moderate or high risk for caries, it is appropriate to recommend a 
smear of fluoridated toothpast twice per day. Children older than 2 years old should use a pea-sized amount of fluoridated toothpaste 
twice a day. View fluoride resources in the AAP Protecting All Children’s Teeth Curriculum Fluoride Module http://www.aap.org/
oralhealth//pact/ppt/Fluoride.ppt. 

http://brightfutures.aap.org/clinical_practice.html
http://brightfutures.aap.org/clinical_practice.html
http://aap.org/oralhealth/PracticeTools.html
www.smilesforlifeoralhealth.org
http://www.aap.org/oralhealth//pact/ppt/Fluoride.ppt
http://www.aap.org/oralhealth//pact/ppt/Fluoride.ppt


The recommendations in this publication do not indicate an exclusive course of treatment or serve as a standard of medical care. Variations, taking into account individual circumstances, may be appropriate. Copyright © 2011 American 
Academy of Pediatrics. All Rights Reserved. The American Academy of Pediatrics does not review or endorse any modifications made to this document and in no event shall the AAP be liable for any such changes.

Clinical Findings

a	White Spots/Decalcifications
	 This child is high risk.
	 White spot decalcifications present—immediately place the child in the high-risk 
	 category.

a Obvious Decay
	 This child is high risk.
	 Obvious decay present—immediately place the child in the high-risk category.

a	Restorations (Fillings) Present
	 This child is high risk.
	 Restorations (Fillings) present—immediately place the child in the high-risk 
	 category.

Visible Plaque Accumulation
Plaque is the soft and sticky substance that accumulates on the teeth from food 
debris and bacteria. Primary care clinicians can teach parents how to remove 
plaque from the child’s teeth by brushing and flossing.

Gingivitis
Gingivitis is the inflamation of the gums. Primary care clinicians can teach parents 
good oral hygiene skills to reduce the inflammation. 

Healthy Teeth
Children with healthy teeth have no signs of early childhood caries and no other 
clinical findings. They are also experiencing normal tooth and mouth development 
and spacing.

For more information about the AAP’s oral health activities email oralhealth@aap.org or visit www.aap.org/oralhealth.

mailto:oralhealth%40aap.org?subject=
www.aap.org/oralhealth
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Question: Should the rehabilitation guideline note be revised to remove differing visit allotments 
based on age? 
 
Question source: HERC staff 
 
Issue: The current rehabilitation guideline has different numbers of visits allowed based on age.  
The ACA prohibits differential treatment based on age without medical justification. 
 
The current rehabilitative therapies guideline was created in 2004/2005 with input from the PT 
community, the CDRC, a physiatrist, and the available literature.  It was acknowledged that the 
literature was sparse on the effectiveness of PT/OT, the optimal number of visits for certain 
conditions, etc.  Various limits on PT/OT services were discussed, including limits based on 
diagnoses, limiting certain modalities, and limiting number of visits based on age.  There was 
great concern about limiting young children’s visits, based on developmental issues.  There was 
also great concern about limiting visits for persons with disabilities.  The current visit limits were 
created from this discussion.  See Appendix A for excerpts from HOSC/HSC meeting minutes 
regarding the rehabilitation guideline. 
 
 
Evidence review 
No general guidance on PT/OT/speech therapy was found with NICE, SIGN or Cochrane 
 
The literature reviews PT/OT by condition that it is treating, and number/intensity of visits is 
rarely addressed. 
 
 
Current guideline: 
GUIDELINE NOTE 6, REHABILITATIVE THERAPIES 
Lines 37,50-52,64,74-76,78,80,85,89,90,94,95,98-101,108,109,115,116,122,129,139,141-
143,145,146,158,161,167,179,184,185,189,190,192,194,195,201,202,208,209,216,226,237,239,270,271,273,274,27
9,288,289,293,297,302,304,307-309,318,336,342,349,350,363,367,369,375,376,378,382,384,385,387,400,406, 
407,434,441,443,448,455,467,478,489,493,507,516,535,549,562,580,597,619,638 

 
Physical, occupational and speech therapy, and cardiac and vascular rehabilitation, are covered 
for diagnoses paired with the respective CPT codes, depending on medical appropriateness, for 
up to 3 months immediately following stabilization from an acute event. 
 
Following the 3 month stabilization after an acute event, or, in the absence of an acute event, 
the following number of combined physical and occupational therapy visits are allowed per year, 
depending on medical appropriateness: 
 
• Age < 8: 24 
• Age 8-12: 12 
• Age > 12: 2 
 
And the following number of speech therapy visits are allowed per year, depending on medical 
appropriateness (with the exception of swallowing disorders, for which limits do not apply): 
 
• Age < 8: 24 
• Age 8-12: 12 
• Age > 12: 2 
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Whenever there is a change in status, regardless of age, such as surgery, botox injection, rapid 
growth, an acute exacerbation or for 
evaluation/training for an assistive communication device, the following additional visits are 
allowed: 
 
• 6 visits of speech therapy and/or 
• 6 visits of physical or occupational therapy 
 
No limits apply while in a skilled nursing facility for the primary purpose of rehabilitation, an 
inpatient hospital or an inpatient 
rehabilitation unit. 
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Other PT/OT guidelines/coverage 
 
CMS 

Annual limitations on per beneficiary incurred expenses for outpatient therapy services 
under Medicare Part B are commonly referred to as “therapy caps.”  All beneficiaries 
began a new cap year on January 1, 2014 since the therapy caps are determined on a 
calendar year basis.  For physical therapy (PT) and speech-language pathology services 
(SLP) combined, the limit on incurred expenses is $1,920 in 2014.  For occupational 
therapy (OT) services, the limit is $1,920 in 2014.  Deductible and coinsurance amounts 
paid by the beneficiary for therapy services count toward the amount applied to the limit. 

 
 
DMAP  
Does not cover “maintenance” PT/OT 

410-131-0100 Maintenance 
(1) Determination of when maintenance therapy is reached is made through comparison of 
written documentation of evaluation of the last several functional evaluations related to 
initial baseline measurements. 
(2) Therapy becomes maintenance when any one of the following occur: 
(a) The therapy plan of care goals and objectives are reached; or 
(b) There is no progress toward the therapy plan of care goals and objectives; or 
(c) The therapy plan of care does not require the skills of a therapist; or 
(d) The client, family, foster parents, and/or caregiver have been taught and can carry out 
the therapy regimen and are responsible for the maintenance therapy. 
(3) Maintenance therapy is not a reimbursable service. 
(4) Re-evaluation to change the therapy plan of care and up to two treatments for brief 
retraining of the client, family, foster parents or caregiver are not considered maintenance 
therapy and are reimbursable. 
(5) Providers must maintain adequate documentation as outlined in OAR 
410-120-1360, Requirements for Financial, Clinical and Other Records. 

 

Oregon Essential Health Benefits (PacificSource Codeduct plan): 
30 visits per year for OP therapy services provided by a licensed physical therapist, 
occupational therapist, speech language pathologist, physician, or other practitioner 
licensed to provide physical, occupational, or speech therapy. Only treatment of neurologic 
conditions (e.g. stroke, spinal cord injury, head injury, pediatric neurodevelopmental 
problems, and other problems associated with pervasive developmental disorders for 
which rehabilitative services would be appropriate for children under 18 years of age) may 
be considered for additional benefits, not to exceed 30 visits per condition, when criteria 
for supplemental services are met. Services for speech therapy will only be allowed when 
needed to correct stuttering, hearing loss, peripheral speech mechanism problems, and 
deficits due to neurological disease or injury. 

 

PEBB Providence Statewide 2014 
(from member handbook) 
5.10.11 Outpatient Rehabilitation Services 

Benefits are included for short-term outpatient physical, occupational and speech therapy 
Covered Services provided by a physician or licensed/registered therapist to restore or 
improve lost function following illness or injury. Rehabilitative services also include 

https://healthplans.providence.org/pdfs/pebb/Documents/2014-PEBB-statewide-handbook.pdf
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neurodevelopmental therapy for children up to age 18 when such services are for 
maintenance of a child whose condition would otherwise significantly deteriorate without 
the services. Benefits are limited to Covered Services that can be expected to result in 
measurable improvement of a Member’s condition. Benefits are subject to the visit limit 
and coverage listed in your Benefit Summary. 
Covered Services under this benefit do not include: Adjustments and manipulations of any 
spinal or bodily area (spinal manipulation is covered under section 5.10.14); 

Exercise programs; 
Rolfing, polarity therapy and similar therapies; 
Growth and cognitive therapies, including sensory integration; and 
Rehabilitation Services provided under an authorized home health care plan as 

specified in section 5.10.6. 
 

OEBB (Moda):  
30 days per plan year, 60 for spinal/head injury 
 
Coverage for neurodevelopmental therapy is limited to services for insureds through age 
17. Coverage is limited to 30 inpatient days each for rehabilitation and habilitation services 
/ year. Coverage is limited to 30 outpatient visits each for rehabilitation and habilitation 
services / year.  

 
 
PEBB Kaiser Oregon PEBB Full time  

Limited to 20 outpatient visits per year. Therapy Services (physical, occupational and 
speech) are covered to the treatment of acute conditions or acute exacerbations of chronic 
conditions which, in the judgment of the Participating Physician, will show sustainable, 
objective, measurable improvement as a result of the prescribed therapy.  

 
Physical, Occupational and Speech Therapy Limitations 

 Physical therapy Services and occupational therapy Services are limited to those 
necessary to restore or improve functional abilities when physical and/or sensory 
perceptual impairment exists due to injury, illness, stroke or surgery 

 Speech therapy Services are covered for speech impairments of specific organic origin 
such as cleft palate or when speech, language, or the swallowing function is lost due 
to injury, illness, stroke or surgery 

 This limitation does not apply to hospital inpatient Services.  
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HERC staff recommendation: 
1) Discuss options to revise the current rehabilitation guideline  

a. Option 1: Delete guideline.  Not supported by the plans/DMAP 
b. Option 2: place limitation on visit numbers 

i. 30 visits per year appears to be standard for most PEBB/OEBB plans 
c. Option 3: place limitations on the type of coverage/require documented 

improvement 
d. Option 4: some combination of the above 

 
GUIDELINE NOTE 6, REHABILITATIVE THERAPIES 
Lines 37,50-52,64,74-76,78,80,85,89,90,94,95,98-101, 108, 109, 115, 116, 122, 129, 139, 141-
143,145,146,158,161,167,179,184,185,189, 190, 192, 194, 195, 201, 202, 208, 
209,216,226,237,239,270,271,273,274,279,288,289,293,297,302,304,307-309, 318, 
336,342,349, 350, 363, 367, 369, 375,376,378, 382,384,385,387, 400,406, 407, 434, 
441,443,448,455,467,478,489,493,507,516,535,549,562, 580, 597,619,638 
 
Physical, occupational and speech therapy, and cardiac and vascular rehabilitation, are covered 
for diagnoses paired with the respective CPT codes, depending on medical appropriateness, for 
up to 3 months immediately following stabilization from an acute event. 
 
Following the 3 month stabilization after an acute event, or, in the absence of an acute event, 
therapy is covered when the following criteria are met:  

1) therapy is provided by a licensed physical therapist, occupational therapist, speech 
language pathologist, physician, or other practitioner licensed to provide physical, 
occupational, or speech therapy  

2) there is objective, measurable documentation of progress toward the therapy plan of 
care goals and objectives 

3) the therapy plan of care requires the skills of a therapist, and  
4) the client and/or caregiver cannot be taught to carry out the therapy regimen 

independently. 
 
tThe number of combined physical and occupational therapy visits are allowed per year, 
depending on medical appropriateness, is not to exceed 30 visits.  The initial 3 month period of 
coverage after an acute event is not included in this 30 visit maximum.  An additional 30 visits 
may be authorized only for treatment of neurologic conditions (e.g. stroke, spinal cord injury, 
head injury, pediatric neurodevelopmental problems, and other problems associated with 
pervasive developmental disorders for which rehabilitative services would be appropriate for 
children under 18 years of age), when medically appropriate. 
 
• Age < 8: 24 
• Age 8-12: 12 
• Age > 12: 2 
 
And the following number of speech therapy visits are allowed per year, depending on medical 
appropriateness (with the exception of swallowing disorders, for which limits do not apply): 
 
• Age < 8: 24 
• Age 8-12: 12 
• Age > 12: 2 
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Whenever there is a change in status, regardless of age, such as surgery, botox injection, rapid 
growth, an acute exacerbation or forevaluation/training for an assistive communication device, 
the following additional visits are allowed: 
 
• 6 visits of speech therapy and/or 
• 6 visits of physical or occupational therapy 
 
No limits apply while in a skilled nursing facility for the primary purpose of rehabilitation, an 
inpatient hospital or an inpatient rehabilitation unit. 
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Appendix A 
HOSC/HSC Minutes Concerning Creation of the Rehabilitation Guideline 
 
HOSC minutes March 2004 
Dr. Little directed the members to two summaries of the literature included in their 
packets, titled “Summary of Therapy Evidence” and “Summary of Physical Therapy 
Literature Provided by PT Association.”  She presented a number of possible options for 
limiting therapy, including limiting it based on type of care (e.g., post-operative), limiting 
the number of visits allowed, or elimination of certain types of therapy, such as 
ultrasound. It was recommended to continue therapy post-operatively and for stroke. Dr. 
Kitchen encouraged the members to continue to cover maintenance visits for the 
disabled, which are done every 6 to 12 months. These represent essentially 
management of a home PT program. It was recommended to limit therapy on the 
dysfunction lines to 2 visits per year. Dr. Kitchen expressed concern about limiting 
therapy for children. Dr. Little noted that the lack of limits on therapy for disabled 
children is one of the biggest complaints of the medical directors. Dr. Kitchen suggested 
querying the disability subcommittee of the Oregon Pediatric Society (or CDRC), who at 
one point had developed some guidelines for therapy. Ultimately it was agreed to 
suggest limitation of therapy on the dysfunction lines for chronic conditions to 24 visits 
up to age 3, 12 visits per year up to age 12, 2 visits a year there after, and 3 months 
with unlimited visits post acute event. Dr. Little will propose these to the medical 
directors at their next meeting and solicit feedback, as well as contact CDRC about 
therapy guidelines. It was also recommended to combine PT and OT, but keep speech 
therapy separate when applying visit limits. Specific modalities were discussed, and 
given the poor evidence surrounding some of these, Dr. Saha recommended eliminating 
ultrasound, UV light, microwave, vasopneumatic device, paraffin baths, diathermy and 
infrared. Dr. Mangum also felt that electrical stimulation should be limited. Dr. Walsh 
was concerned about making sweeping changes that eliminate therapy modalities 
without input from the disability community and recommended that no action be taken at 
this time. 
 
 
 
HSC minutes May 2004  
Physical Therapy Guidelines 
Dr. Little informed the Commission that draft guidelines for limiting the number of 
physical therapy visits had been reviewed at the last meeting of the Health Outcomes 
Subcommittee. These were circulated to the OMAP Medical Directors, and she 
incorporated one change that they had recommended (see Attachment B). The goals 
for the current meeting are to determine if the visit limits are appropriate for the 
dysfunction lines, if the acute diagnoses listed are appropriate for unlimited acute 
therapy for up to 3 months, and to decide if limits should be placed on speech therapy. 
Dr. Kitchen stated that she feels there are two categories of patients, those with general 
developmental delay, and those with specific speech impediments, with the latter being 
more susceptible to therapy. Chris Barber clarified that currently there are no limits on 
speech therapy for fee-for-service patients, as long as they are showing progress. Dr. 
Kitchen recommended a combined limit for physical, occupational and speech therapy, 
especially in very young children. Ms. Lowe questioned the age breakdown, suggesting 
that 4 – 12 years of age was overly broad, and that children at the lower end of that age 
range may have more needs than those at the upper end. Dr. Kitchen expressed 
concern that the discussion was moving too quickly and without adequate input from 
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specialists. Dr. Walsh reminded her that this discussion began in September, and that 
the physical therapy community had testified in January. It was also clarified that this 
decision needed to be made now in order to be incorporated into the biennial review. 
Dr. Kitchen didn’t feel that the physical therapists response had been very helpful. Ms. 
Lowe asked if staff had consulted CDRC. It was noted that an attempt had been made 
to get the guidelines from CDRC, but it was not thus far successful. Ms. McGough 
recommended starting with a conservative limit number that could be adjusted in the 
future, as it was likely an emotional issue. Dr. Kitchen recommended a combined total 
of 45 visits per year for 0-3 and 52 visits for speech therapy from 4-8. Dr. Glass felt 
most of the therapy should be aimed at the pre-school age. Dr. Kitchen was concerned 
that children with speech impediments will not get appropriate therapy. Dr. Sohl stated 
that he did not feel that any of the commissioners had adequate information to make a 
decision. Ms. McGough expressed concern that even with input from specialists, the 
Commission will still not have any data on outcomes or effectiveness. Other 
commissioners felt that it would be preferable to at least have professional opinion and 
an estimate of the standard of care. Dr. Walsh stated that the problem with professional 
judgment is that it tends to be self-serving. Dr. Saha stated that there was a danger in 
becoming too data-driven. Dr. Kitchen stated that there is some data showing 
effectiveness, but that it was soft, and that effectiveness tended to decrease over time. 
It was ultimately agreed to defer the decision until input is received from CDRC. A 
conference call meeting will be arranged within the next two weeks. 
 
Dr. Walsh recommended at least making a determination about the therapies for acute 
conditions. Dr. Sohl felt that the guideline was too broad, and would allow wide 
variability in the number of visits allowed. Dr. Little clarified that the intent is to start 
generously, due to lack of time and expertise. Therapies would be limited based on 
diagnosis initially, and refinements can be made later. Dr. Glass asked if a visit limit 
could be administered by OMAP. Dr. Turek replied that they could, and that a dollar 
limit would be more difficult. There was discussion about whether or not 3 months was 
sufficient for acute conditions.  
 
MOTION: Adopt the portion of the guidelines in Attachment B that list the acute conditions for 
which physical therapy will be an indicated treatment. Change the introductory sentence that 
begins with “Diagnoses on the following lines…..” and ends with “Other Complications Of  A 
Procedure”, with the revision to insert the word “physical” in the first sentence between “of” and 
“therapy”. 
MOTION CARRIES: 5-1, Ayes: Walsh, Glass, Saha, McGough, Williams. Nays: Sohl. 
Abstentions: Dodson, Lowe. 
 
Next discussed was the latter portion of the guideline pertaining to modalities. Dr. Little 
reminded the Commission that the literature had been reviewed, and no effectiveness 
identified. Ms. Dodson asked about the use of massage. Dr. Turek noted that paraffin 
baths are standard therapy for patients with burns.  
 
MOTION: Delete all physical therapy modalities listed in the last section of Attachment B from 
the Prioritized List. 
MOTION CARRIES: 8-0. 
 
Attachment B 
PHYSICAL THERAPY GUIDELINES 
The following number of combined physical and occupational therapy visits are allowed 
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per year for any combination of diagnoses on Lines 219, 336, 455 and 456: 
Ages 0-3: 24 
Ages 4-12: 12 
Age > 12: 2 
 
Diagnoses on the following lines are allowed visits not subject to the above limits but 
depending on medical necessity, for up to 3 months after the initiation of therapy: 
 
SEVERE/MODERATE HEAD INJURY: HEMATOMA/EDEMA WITH LOSS OF 
CONSCIOUSNESS 
ACUTE BACTERIAL MENINGITIS 
SUBARACHNOID AND INTRACEREBRAL HEMORRHAGE/HEMATOMA; COMPRESSION 
OF BRAIN 
ACUTE OSTEOMYELITIS 
PYOGENIC ARTHRITIS 
BURN, PARTIAL THICKNESS GREATER THAN 30% OF BODY SURFACE 
BURN, PARTIAL THICKNESS WITH VITAL SITE; FULL THICKNESS WITH VITAL SITE, 
LESS THAN 
10% OF BODY SURFACE 
DEFORMITIES OF HEAD AND COMPOUND/DEPRESSED FRACTURES OF SKULL 
CONGENITAL DISLOCATION OF HIP; COXA VARA & VALGA 
CERVICAL VERTEBRAL DISLOCATIONS/FRACTURES, OPEN OR CLOSED; OTHER 
VERTEBRAL 
DISLOCATIONS/FRACTURES, OPEN; SPINAL CORD INJURIES WITH OR WITHOUT 
EVIDENCE OF 
VERTEBRAL INJURY 
FRACTURE OF PELVIS, OPEN AND CLOSED 
FRACTURE OF JOINT, OPEN 
FRACTURE OF SHAFT OF BONE, OPEN 
OPEN FRACTURE OF EPIPHYSIS OF LOWER EXTREMITIES 
DISORDERS OF SPINE WITH NEUROLOGIC IMPAIRMENT 
CRUSH INJURIES: TRUNK, UPPER LIMBS, LOWER LIMB INCLUDING BLOOD VESSELS 
BURN FULL THICKNESS GREATER THAN 10% OF BODY SURFACE 
FRACTURE OF HIP, CLOSED 
BURN, PARTIAL THICKNESS WITHOUT VITAL SITE, 10-30% OF BODY SURFACE 
TRAUMATIC AMPUTATION OF LEG(S) (COMPLETE)(PARTIAL) W/ & W/O COMPLICATION 
TRAUMATIC AMPUTATION OF ARM(S), HAND(S) THUMB(S) AND FINGER(S) 
(COMPLETE)(PARTIAL) WITH AND WITHOUT COMPLICATION 
ACUTE POLIOMYELITIS 
INTRACEREBRAL HEMORRHAGE 
STROKE 
DISLOCATION KNEE & HIP, OPEN 
DISLOCATION OF ELBOW, HAND, ANKLE, FOOT, CLAVICLE AND SHOULDER, OPEN 
TRAUMATIC AMPUTATION OF FOOT/FEET (COMPLETE)(PARTIAL) W/ & W/O 
COMPLICATION 
RHEUMATOID ARTHRITIS, OSTEOARTHRITIS, OSTEOCHONDRITIS DISSECANS, AND 
ASEPTIC 
NECROSIS OF BONE 
RHEUMATOID ARTHRITIS AND OTHER INFLAMMATORY POLYARTHROPATHIES 
RHEUMATIC FEVER 
GUILLAIN-BARRE SYNDROME 
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LYME DISEASE AND OTHER ARTHROPOD BORNE DISEASES 
FRACTURE OF SHAFT OF BONE, CLOSED 
CLOSED FRACTURE OF PHYSIS OF LOWER EXTREMITIES 
CLOSED FRACTURE OF PHYSIS OF UPPER EXTREMITIES 
DISLOCATION / DEFORMITY KNEE & HIP 
DISLOCATION/DEFORMITY OF ELBOW, HAND, ANKLE, FOOT, JAW, CLAVICLE AND 
SHOULDER 
CLOSED DISLOCATIONS/FRACTURES OF NON-CERVICAL VERTEBRAL COLUMN 
WITHOUT 
SPINAL CORD INJURY 
DISRUPTIONS OF THE LIGAMENTS AND TENDONS OF THE ARMS AND LEGS, 
EXCLUDING THE 
KNEE, GRADE II AND III 
PERIPHERAL NERVE INJURY WITH OPEN WOUND 
GOUT AND CRYSTAL ARTHROPATHIES 
FRACTURE OF JOINT, CLOSED (EXCEPT HIP) 
DISORDERS OF SHOULDER 
MALUNION & NONUNION OF FRACTURE 
OSTEOARTHRITIS AND ALLIED DISORDERS 
INTERNAL DERANGEMENT OF KNEE AND LIGAMENTOUS DISRUPTIONS OF THE KNEE, 
GRADE 
II AND III 
CHONDROMALACIA 
INTERNAL DERANGEMENT OF JOINT OTHER THAN KNEE 
PERIPHERAL ENTHESOPATHIES 
ACUTE AND CHRONIC DISORDERS OF SPINE WITHOUT NEUROLOGIC IMPAIRMENT 
SPRAINS OF JOINTS AND ADJACENT MUSCLES, GRADE I 
SYNOVITIS AND TENOSYNOVITIS 
COMPLICATIONS OF A PROCEDURE ALWAYS REQUIRING TREATMENT 
COMPLICATIONS OF A PROCEDURE USUALLY REQUIRING TREATMENT 
OTHER COMPLICATIONS OF A PROCEDURE 
 
The Commission is also considering eliminating coverage for some modalities. Possible 
deletions include the following: 
Vasopneumatic devices 
Paraffin baths 
Microwave 
Diathermy 
Infrared 
Ultraviolet 
Iontophoresis 
Contrast baths 
Ultrasound 
Massage 
 
 
 
 
HSC minutes June 2004 
III. Physical Therapy Guidelines 
Dr. Little informed the HSC she had sent out three documents on the topic of physical 
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therapy: 1) a revision to the previously reviewed guidelines (See Attachment A, Draft 
Physical Therapy Guidelines for Patients with Chronic Disease), 2) guidelines from 
William Curran at the Child Development & Rehabilitation Center (CDRC), and 3) an 
article from the American Academy of Pediatrics about prescribing physical therapy for 
disabled children (which she indicated includes a good review of the literature on the 
second page). Dr. Little had also contacted a pediatric physiatrist from Central Oregon 
to receive her input on the general guidelines. The revisions came from her 
suggestions. The physiatrist was hesitant about putting any limits on the guidelines. 
However, if she had to, she felt that therapy is most needed up until children get 
established in elementary school. That is why the visit limit was pushed from age 0-3 
with 24 visits/yr to age 0-7 with 24 visits/yr. Likewise with speech therapy, she felt that 
therapy would be needed from the time that the child was learning to talk (basically age 
three) until the time the child is well into elementary school (age 3-7 with 24 visits/yr). 
 
Dr. Walsh commented that the CDRC article had so much variation and so many 
exceptions, he wondered if the guideline for the Prioritized List could be as simple as 
the draft indicates. He thought the draft would be fine if the appeals process could 
handle problems that are not anticipated. 
 
Dr. Glass said that he felt that the paper from the American Academy of Pediatrics puts 
the therapy programs in a more sober context, where they questioned how beneficial 
therapy programs are due to poor evidence and lack of research. Dr. Glass further 
mentioned that he receives many requests for sensory integration and is unsure of what 
it is. 
 
Dr. Tina Kitchin spoke about her concerns with the draft guidelines, especially how 
speech therapy would not be covered after the age of 12. She feels that it does not 
address chronic conditions. Feeding/swallowing studies for dysphasia and 
assessment/training for assistive communicative devices are examples of necessary 
services that wouldn’t be covered. Individuals with cerebral palsy and muscular 
dystrophy would be examples where ongoing evaluation and training would be required 
as the disease progressed. She requested that the HSC exempt these two aspects of 
speech therapy from the guideline. Mr. Coffman indicated that there are separate 
codes for evaluation and treatment of swallowing function and assistive communicative 
devices, so guideline limits could be handled differently for those codes. 
 
Dr. Daniel Mangum asked Dr. Kitchen whether a limit on the number of these types of visits 
(e.g., 2 visits per year) would be appropriate since this would be consistent with the visit 
limitations for other services in this guideline. Dr. Kitchen said that two per year for people that 
are stable is sufficient; however, those whose condition is unstable will likely need intense 
services for a short period of time, almost like an acute event, then go into a stable phase where 
2 visits per year would be adequate. 
 
Ms. Savicki stated she was reluctant to apply visit limits because of the individualized 
nature of these complex conditions. She would much rather have the visits be 
preauthorized by the health plan, OMAP or by physician discretion. 
 
Dr. Tom Turek added that it is the concern of the plans that therapies are being asked 
for without any evidence that there has been progress. Dr. Glass agreed and added 
that if one reads the physical therapy notes, patients are always described as making 
progress; however, and after looking back at the chart from the year before it doesn’t 
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seem like the patient had made progress at all. He thought that this was truer with the 
disabled population because the acute population does not keep asking for more 
therapy. Dr. Dan Mangum said he thought there were tendencies in chronic cases 
where the doctor, family/patient, and even the therapist develop a relationship and there 
is a push for the maximum number of visits with very little documentation showing longterm 
benefits. Dr. Walsh thinks the HSC needs to accept the lack of evidence as a 
given in this case and try to figure out what is meant by progress, whether that would 
include a lack of decline or a slower grade of decline. At the same time, if there are 
limits with an appeals process. Dr. Kitchin explained that the appeals process is for 
seeing if the rules or guidelines are fairly applied and the exception process is for 
seeing which way is less costly or if there is a comorbid condition involved. 
 
Dr. Kitchin suggested a guideline for those over 12 years old whereby they should not 
be covered unless there is a need due to an acute event, assistive communicated 
devices, or a swallowing disorder, with a maximum of six therapy visits a year in those 
cases. Dr. Kitchen wanted to go on record that she was not an activist for limits, but 
she understood that limits were better than not having benefits available. 
 
Dr. Walsh clarified that that these guidelines only apply to chronic conditions residing on 
the dysfunction lines. He confirmed that the language “after an acute event” in these 
cases refers to an exacerbation of the patient’s chronic condition. Dr. Little said that the 
modifications being discussed would also apply if the patient had surgery or a 
contracture release. Dr. Saha felt that physical and occupation therapies should be 
thought in the same context. Dr. Walsh and Ms. Dodson agreed. Therefore the motion 
is stated as “up to six visits per year for speech, physical and occupational therapies.” 
 
MOTION: Regarding physical and occupational therapy, for age > 12, allow up to six 
visits per year for an acute exacerbation of an underlying chronic condition. Regarding 
speech therapy, for age > 12, allow two visits per year for maintenance therapy and up 
to six additional visits per year for an acute exacerbation of an underlying chronic 
condition, a progressive swallowing disorder and/or evaluation/training for speech aids. 
VOTES: Ayes, 9; Abstained, 1-Sohl. MOTION CARRIES 9-0. 
 
Dr. Glass felt these were good modifications but his concern was for the big numbers of 
speech therapy visits for the 3 years to 7 years range. Dr. Turek indicated that prior 
authorization is required by both the fully capitated health plans and OMAP individual 
health plans do prior authorize, as well as, the Oregon Health Plan. 
 
Dr. Glass further mentioned his concern that there are patients within the 3 - 7 age 
range that are not physically disabled but are mentally retarded and have desperate 
parents who throw their children into speech therapy in the hopes of improvement of the 
retardation. He does not think that is appropriate therapy and wonders how other health 
plans deal with these cases. Dr. Turek said it would be unusual for these visits to be 
denied under OHP. 
 
Dr. Saha wanted to know what was meant by “consideration should be given to an 
increased number of visits after a procedure, such as botox or baclofen pump 
placement.” Dr. Little replied that was her comment for what the physiatrist had told 
her. However she thought is was essentially the same as the acute exacerbation. Dr. 
Walsh asked if the phrase should be deleted from the guideline. Dr. Little answered 
with a yes and the “acute event” language would replace it. Therefore Dr. Walsh asked 
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for a motion. Dr. Saha moved to delete the phrase, since the “acute event” language 
had already been voted upon. Ellen Lowe seconded. 
 
MOTION: Remove, “…after a procedure, …” and replace with “after an acute event “. 
VOTES: Ayes, 9, Abstained, 1- Sohl. MOTION CARRIES 9-0. 
 
Mr. Coffman asked if there was any public comment. No further changes or comments 
were made. 
 
The final guideline will read as follows: 
ADD THE FOLLOWING GUIDELINE TO LINES 219,336,455,45 
The following number of combined physical and occupational therapy visits are 
allowed per year for any combination of diagnoses on these lines: 
• Ages 0-7: 24* 
• Ages 8-12: 12* 
• Age > 12: 2* 
The following numbers of speech therapy visits are allowed per year for any 
combination of diagnoses on these lines: 
• Age 0-2: 0* 
• Age 3-7: 24* 
• Age 8-12: 12* 
• Age > 12: 2* 
*An additional 6 visits of speech, physical or occupational therapy are allowed 
whenever there is a change in status, such as surgery, injection, or an acute 
exacerbation, OR for evaluation and treatment of swallowing. 
 
 
 
HSC minutes January 2005  
II. Therapy Guidelines 
Dr. Alison Little referred the HSC to the documentation within the Therapy Guidelines 
section of the packet. Dr. Little proposed that the guidelines for the chronic and acute 
therapies be combined into one guideline and exclude limits on swallowing disorders. 
Dr. Little explained that she had combined the chronic and acute therapies into one 
because otherwise a limit of two therapy visits for a stroke patient would apply as soon 
as they were discharged from the hospital. 
 
There was discussion about connecting the guideline to a diagnosis. Dr. Glass brought 
up that fact that many times there is no diagnosis given by the therapist. Usually it is a 
description of the speech and articulation problems, a description of school behavior, or 
how the individual is functioning at home. Kathy Savicki expressed the concern about 
the need to have the guideline be able to distinguish where the impairment is small, but 
broad enough for those with a real disability. 
 
Dr. Walsh wondered why the acute stage of treatment extended to six months, with the 
potential for a huge number of visits should the patient be seen everyday. An example 
of a young child with a severe head injury was given, where even more than six months 
of visits may be needed after leaving the hospital. Dr. Walsh explained to the therapists 
that the HSC is looking to manage a perceived over-utilization of visits. He challenged 
the therapists to go through the articles they sent and find where it states that a certain 
number of visits are better than another number. Also he explained that the HSC is 
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looking for specificity, and the articles only had antidotal evidence. The HSC needs to 
see evidence of the utility of different types of treatment and the appropriate frequency 
of that treatment. Furthermore, Dr. Walsh requested that the therapists establish a 
gradation of severity for specific diagnoses to which guidelines can be attached. 
The therapists said they do not have evidence that a certain number of visits gives a 
better outcome than another amount, but they do have evidence that children improve 
on standard scores or on functional outcomes after treatment. The concerns are not for 
the children with mild articulation issues but rather to provide for the children under the 
age of two that have autism, cerebral palsy and other severe disabilities. They said 
there is a critical learning period for communication skills for children under age two 
(e.g. reciprocity). 
 
It was noted that inpatient stays were considered acute with an unlimited number of 
visits available, but they wanted patients seen in a skilled nursing facility (SNF) to be 
exempt from the limits as well. Dr. Little clarified that they are acute facilities, but as it is 
being implemented now, SNF patients are subjected to limits. That was a decision that 
OMAP said they made because there was not a clear direction from the HSC. 
 
Dr. Saha mentioned that it would be useful to the HSC to have a list of diagnoses, with 
a recommended approach supported by evidence for the acute phase and the chronic 
phase of each disease. The therapists replied that there is a need for standard 
outcome measures across all fields of therapy so that they could measure progress. Dr. 
Janice Cockrell pointed out that there is difficulty in using such measurements in 
children due to their natural development. There are good adult outcomes available; 
however for children there does not appear to be a minimum “dose”. In pediatrics, 
much of the treatment involves educating the family so that they can follow through with 
a home treatment program. Dr. Cockrell’s concern is cutting back on treatment visits 
when there are periods of rapid development that should be occurring in childhood -- 
below the age of three and at puberty. Dr. Cockrell recognizes that the diagnosis of 
developmental delay is a problem as the etiology of the delay needs to be known before 
the patient’s management can be determined. 
 
Ms. Savicki asked if stringent guidelines could be crafted for children with minor 
problems because they would be the easiest to manage. Upon discussion the HSC 
concluded that the diagnostic system does not delineate disease severity. Upon review 
of the literature, however, it was pointed out that there are some qualification schemes, 
including a seven-level language skill qualification. The Commission asked if they could 
provide a list of important diagnostic codes that should be exempt from the guidelines 
and a grading system to be used for follow-up visits to determine when a patient’s 
progress becomes stationary. Again the HSC urged the therapists to present the best 
evidence-based approaches. The therapists replied that they understood there was a 
need for management of these services and they would be happy to supply the 
requested information. Furthermore, they would promote good treatment notes and 
charts that show whether or not the patient is making progress, whether there is follow 
through on the treatment plan, and whether the patient can act independently. Ms. 
Savicki said she thought it would be best to look at simple things that would allow the 
managed care systems to manage these services, such as the level of disability and the 
level of progress. 
 
The therapists asked if the HSC could modify the guideline for age two and under that 
would provide speech pathologists some visits for evaluation. Dr. Little mentioned that 
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she was still struggling with importance of visits for children from age 0-2 years because 
the one study dealing with the treatment of young children had an average age of 3-1/2 
years and it showed no significance between treatment and control groups. A separate 
commentary on services for this age group was unclear as to whether the children 
received hearing aids and/or speech therapy. 
 
Marcia Becker-Mehr, from OMAP, informed the HSC that evaluations are not prior 
authorized. OMAP would not know the age of the individual as claims get processed, 
therefore evaluations are currently covered for children of any age. 
 
Ms Savicki was concerned about the cost impact of restoring services. Mr. Coffman 
explained the changes that went into effect in October 2004 were a reduction in service 
and they were felt to be within the allowable boundaries of fiscal impact because the 
restoration of services would still be at a lower level than what they were prior to 
October 1, 2004. 
 
The subject of dysphagia was brought up and whether there should be a limit of visits 
attached. Dr. Little explained that she felt the results of not treating it are costly, and it 
appears that it is not being abused in the same way as speech therapy. 
 
There was a motion to accept Dr. Little’s draft to remove swallowing disorders from the 
current set of visit limits while the HSC continues to work on the other aspects of the 
guideline. 
 
Prior to a second to the motion, Dr. Mangum said he was concerned about the 
teenagers with head injuries having enough visits. Three months seemed too short in a 
nursing home setting because recovery time from a head injury can be significant. He 
further stated that 6 months could even be relatively short in that situation. He did not 
want to withhold care by sticking with the guideline as it is. Ms. Savicki suggested 
adding a clause to the guideline stating that it does not apply to an individual in a skilled 
nursing facility for rehabilitation purposes. Dr. Mangum agreed with the concept, 
however noted that it would also allow for individuals that have less acute problems to 
receive ongoing therapy. 
 
MOTION: Remove limits on visits for the evaluation and treatment of swallowing 
disorders from the current guideline. MOTION CARRIES: 9-0, Ayes: Walsh, Mangum, 
Glass, Saha, Dodson, Savicki, Williams, Lowe, Sohl. Abstention: McGough. 
 
MOTION: Have no limits apply to therapies in a setting of inpatient hospital care, 
inpatient rehabilitation units, and skilled nursing facilities with the primary purpose of 
rehabilitation. MOTION CARRIES: 10-0. 
 
After some discussion, Dr. Walsh clarified that the HSC still has concerns with therapy 
visits for 0-2 year olds, the current distribution of limits by age, and the fact that the 
current guideline covers all severity levels with one set of limits. Dr. Walsh asked the 
therapists to work with the HSC to set sensible limits with specific guidelines. 
The therapists mentioned that the federal government does not mandate services for 
children under 36 months. Therefore these children rely on the state for these services 
and given Oregon’s financial situation, these services are being decimated. 
 
MOTION: Give four visits for speech therapy to those less than 3 years of age. 
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MOTION CARRIES: 9-0, Ayes: Walsh, Mangum, Glass, Saha, Dodson, Savicki, 
Williams, Lowe, Sohl. Abstention: McGough. 
See Attachment A 
 
ATTACHMENT A 
Revised Guideline for Rehabilitative Therapies 
GUIDELINE NOTE 1, SPEECH, OCCUPATIONAL, AND PHYSICAL THERAPY 
On Lines 1, 19, 21, 24, 26, 29, 31, 35, 37, 38, 40, 42, 52, 89, 95, 96, 97, 
98, 101, 102, 103, 104, 105, 106, 112, 113, 114, 115, 132, 133, 134, 136, 
143, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 165, 168, 175, 
177, 180, 191, 198, 199, 209, 215, 219, 216, 240, 241, 248, 261, 264, 286, 
287, 288, 289, 290, 294, 299, 313, 318, 319, 323, 324, 325, 330, 336, 371, 
374, 375, 382, 383, 384, 388, 441, 454, 455, 456, 469, 470, 471, 483, 484, 
485, 486, 498, 516, 517, 518, 519, 522, 568, 584, 589, 594, 645, 646, 685 
Physical, occupational and speech therapy, and cardiac and vascular 
rehabilitation, are covered for these diagnoses when paired with the 
respective CPT codes, depending on medical necessity, for up to 3 months 
after the initiation of the therapies. Thereafter, the following number of 
combined physical and occupational therapy visits are allowed per year, 
depending on medical necessity: 
• Ages < 8: 24 
• Ages 8-12: 12 
• Age > 12: 2 
Following 3 months of acute therapy, the following number of speech therapy 
visits are allowed per year, depending on medical necessity (with the 
exception of swallowing disorders, for which limits do not apply): 
• Age < 3: 4 
• Age 3-7: 24 
• Age 8-12: 12 
• Age > 12: 2 
An additional 6 visits of speech, and/or an additional 6 visits of physical 
or occupational therapy are allowed, regardless of age, whenever there is a 
change in status, such as surgery, botox injection, or an acute exacerbation 
OR for evaluation/training for an assistive communication device. 
No limits apply while in a skilled nursing facility for the primary purpose 
of rehabilitation, an inpatient hospital, or an inpatient rehabilitation 
unit. 
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Question: Should hormone therapy for transgender people be a covered service on the 
Prioritized List? 
 
Question Source:  HERC staff, OHA 
 
Issue: 
The October 1, 2014 Prioritized List includes Gender Dysphoria as a new, covered line (413).  
Currently, the only treatments on this line are office visits, psychotherapy and puberty 
suppression medication for transgender and gender questioning youth.     
 
Hormone therapy is covered for women with menopausal symptoms, men in need of 
testosterone, and for similar hormone replacement needs.  Transgender cross-sex hormone 
therapy is not a covered benefit.  Cross-sex hormone treatment is an off-label use of estrogens 
and androgens. 
 
 
Background: 
Hormone therapy in transgender individuals is cross-sex hormone therapy (rather than 
“replacement therapy”) with the goal of reducing endogenous hormones and replacing those 
with cross-sex hormones.  This would alter secondary sexual characteristics and psychological 
characteristics with the goal of relieving gender dysphoria.   
 
Endocrine Society 2009  

Transsexual persons seeking to develop the physical characteristics of the desired gender 
require a safe, effective hormone regimen that will 1) suppress endogenous hormone 
secretion determined by the person’s genetic/biologic sex and 2) maintain sex hormone 
levels within the normal range for the person’s desired gender. A mental health professional 
(MHP) must recommend endocrine treatment and participate in ongoing care throughout the 
endocrine transition and decision for surgical sex reassignment. The endocrinologist must 
confirm the diagnostic criteria the MHP used to make these recommendations.  Because a 
diagnosis of transsexualism in a prepubertal child cannot be made with certainty, we do not 
recommend endocrine treatment of prepubertal children. We recommend treating 
transsexual adolescents (Tanner stage 2) by suppressing puberty with GnRH analogues 
until age 16 years old, after which cross-sex hormones may be given. We suggest 
suppressing endogenous sex hormones, maintaining physiologic levels of gender-
appropriate sex hormones and monitoring for known risks in adult transsexual persons. 

 
Herbst, 2007 – systematic review 
Transgender people have high rates of risky behaviors.  Male to female transgender persons 
have an HIV prevalence rate of 28%, FTM 0-3%. This is a group with higher rates of illicit drug 
use, engagement in risky sexual behaviors, social isolation, physical abuse and economic 
marginalization. 
 
Evidence Summary 
No evidence from NICE, SIGN, or Cochrane available 
 
Murad, 2010 

1. Systematic review and metanalysis of impact of hormonal therapy and sex 
reassignment on health outcomes 
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2. Included 28 observational studies, N = 1833 participants with GID (1093 male-to-
female, 801 female-to male) who underwent sex reassignment that included 
hormonal therapies. 

3. Results: after sex reassignment, 80% of individuals with GID reported significant 
improvement in gender dysphoria (95% CI = 68–89%; 8 studies; I2 = 82%); 78% 
reported significant improvement in psychological symptoms (95% CI = 56–94%; 7 
studies; I2 = 86%); 80% reported significant improvement in quality of life (95% CI = 
72–88%; 16 studies; I2 = 78%); and 72% reported significant improvement in sexual 
function (95% CI = 60–81%; 15 studies; I2 = 78%). 

4. Conclusions: Very low quality evidence suggests that sex reassignment that includes 
hormonal interventions in individuals with GID likely improves gender dysphoria, 
psychological functioning and comorbidities, sexual function and overall quality of 
life. 

 
Elamin, 2010 

1) Systematic review of harms of hormone therapy in transgender persons 
2) N = 16 uncontrolled studies (very low quality) 
3) Conclusions: cross-sex hormone therapies increase serum triglycerides in MF and FM 

and have a trivial effect on HDL-cholesterol and systolic blood pressure in FM. Data 
about patient important outcomes are sparse and inconclusive. 

 
 
Summary 
Cross-sex hormone therapy, in conjunction with psychotherapy, may offer some benefit in self-
reported outcomes for persons with gender dysphoria based on very poor quality evidence.   
 

 
HSC Staff Recommendations 

1) Change the guideline note for line 413 GENDER DYSPHORIA as shown below to allow 
cross-sex hormone therapy for adults  

2) Discuss possible coverage of sex reassignment surgery 
a. New line as part of biennial review? 
b. Add to line 413? 
c. Keep as Excluded? 

 
GUIDELINE XXX GENDER DYSPHORIA 
Line 413 
Hormone treatment is included on this line for cross-sex hormone treatment of adults with 
gender dysphoria.  Hormone treatment is also included for use in delaying the onset of puberty 
and/or continued pubertal development with GnRH analogues for gender questioning children 
and adolescents.  This therapy should be initiated at the first physical changes of puberty, 
confirmed by purbertal levels of estradiol or testosterone, but no earlier than Tanner stages 2-3.   
Prior to initiation of puberty suppression therapy, adolescents must fulfill eligibility and readiness 
criteria, and must have a comprehensive mental health evaluation.  Ongoing psychological care 
is strongly encouraged for continued puberty suppression therapy.   
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Objective: The aim was to formulate practice guidelines
for endocrine treatment of transsexual persons.

Participants: An Endocrine Society-appointed Task
Force of experts, a methodologist, and a medical writer.

Evidence: This evidence-based guideline was developed
using the Grading of Recommendations, Assessment,
Development, and Evaluation (GRADE) system to
describe the strength of recommendations and the
quality of evidence, which was low or very low.

Consensus Process: Committees and members of The
Endocrine Society, European Society of Endocrinology,
European Society for Paediatric Endocrinology, Lawson
Wilkins Pediatric Endocrine Society, and World
Professional Association for Transgender Health
commented on preliminary drafts of these guidelines.

Conclusions: Transsexual persons seeking to develop
the physical characteristics of the desired gender 
require a safe, effective hormone regimen that will 
1) suppress endogenous hormone secretion determined
by the person’s genetic/biologic sex and 2) maintain 
sex hormone levels within the normal range for the 
person’s desired gender. A mental health professional
(MHP) must recommend endocrine treatment and
participate in ongoing care throughout the endocrine
transition and decision for surgical sex reassignment.
The endocrinologist must confirm the diagnostic 
criteria the MHP used to make these recommendations.
Because a diagnosis of transsexualism in a prepubertal
child cannot be made with certainty, we do not
recommend endocrine treatment of prepubertal
children. We recommend treating transsexual
adolescents (Tanner stage 2) by suppressing puberty

with GnRH analogues until age 16 years old, after
which cross-sex hormones may be given. We suggest
suppressing endogenous sex hormones, maintaining
physiologic levels of gender-appropriate sex hormones
and monitoring for known risks in adult transsexual
persons.

(J Clin Endocrinol Metab 94: 3132–3154, 2009)
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Abbreviations: BMD, Bone mineral density; FTM, female-to-male; GID, gender
identity disorder; MHP, mental health professional; MTF, male-to-female; RLE,
real-life experience.
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Hormonal therapy and sex reassignment: a systematic review and
meta-analysis of quality of life and psychosocial outcomes

Mohammad Hassan Murad*,†, Mohamed B. Elamin*, Magaly Zumaeta Garcia*, Rebecca J. Mullan*, Ayman

Murad‡, Patricia J. Erwin*,§ and Victor M. Montori*,
–
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Nutrition, Mayo Clinic, Rochester, MN, USA

Summary

Objective To assess the prognosis of individuals with gender

identity disorder (GID) receiving hormonal therapy as a part of sex

reassignment in terms of quality of life and other self-reported

psychosocial outcomes.

Methods We searched electronic databases, bibliography of

included studies and expert files. All study designs were included

with no language restrictions. Reviewers working independently

and in pairs selected studies using predetermined inclusion and

exclusion criteria, extracted outcome and quality data. We used a

random-effects meta-analysis to pool proportions and estimate the

95% confidence intervals (CIs). We estimated the proportion of

between-study heterogeneity not attributable to chance using the I2

statistic.

Results We identified 28 eligible studies. These studies enrolled

1833 participants with GID (1093 male-to-female, 801 female-to-

male) who underwent sex reassignment that included hormonal

therapies. All the studies were observational and most lacked con-

trols. Pooling across studies shows that after sex reassignment, 80%

of individuals with GID reported significant improvement in

gender dysphoria (95% CI = 68–89%; 8 studies; I2 = 82%); 78%

reported significant improvement in psychological symptoms

(95% CI = 56–94%; 7 studies; I2 = 86%); 80% reported significant

improvement in quality of life (95% CI = 72–88%; 16 studies;

I2 = 78%); and 72% reported significant improvement in sexual

function (95% CI = 60–81%; 15 studies; I2 = 78%).

Conclusions Very low quality evidence suggests that sex reassign-

ment that includes hormonal interventions in individuals with

GID likely improves gender dysphoria, psychological functioning

and comorbidities, sexual function and overall quality of life.

(Received 18 April 2009; returned for revision 4 May 2009; finally

revised 6 May 2009; accepted 7 May 2009)

Introduction

Therapy with cross-sex hormones is used as a primary sex reassign-

ment intervention or as an adjunct to sex reassignment surgery

in individuals with gender identity disorder (GID). Hormonal

therapies clearly exert a rapid and direct effect on gender specific

behaviours such as aggressiveness, arousal, verbal fluency and visuo-

spatial abilities.1 Several studies have reported sex reassignment to

be associated with favourable changes in family, psychological and

social life, sexual relationships and gender dysphoria, defined as the

distress that originates from the difference between one’s biological

sex and one’s basic sense of being a male or a female.2–4

Despite these putative benefits, individuals with GID who

undergo this transition continue to have high prevalence of psychi-

atric comorbidities such as depression and anxiety disorders, as

well as a suicide rate that is higher than that of the general popula-

tion.2,5 Hormonal therapies may also be associated with adverse

effects that should be considered in addition to other costs and bur-

dens of treatments. These adverse events have improved with the

use of newer transdermal preparations and the routine administra-

tion of lower doses,6,7 but may continue to be of concern to

patients and providers.

We sought to systematically review the literature for the best

available evidence regarding the benefits and risks of hormonal

therapy administered in this context. In this manuscript, we sum-

marize the available evidence about benefits in terms of self-reported

outcomes such as the resolution of gender dysphoria and the effects

on sexual function, psychiatric comorbidities and quality of life.

Methods

The report of this protocol-driven systematic review adheres to the

standards for reporting Meta-analysis Of Observational Studies in

Epidemiology (MOOSE).8

Eligibility criteria

We considered studies to be eligible for this review if they

enrolled male-to-female (MF) or female-to-male (FM) individuals
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Summary

Objective To summarize the available evidence on the cardio-

vascular effects of cross-sex steroid use in transsexuals.

Methods We searched relevant electronic databases and sought

additional references from experts. Eligible studies reported on

cardiovascular events, venous thromboembolism, blood pressure

and fasting serum lipids. Data were extracted in duplicate. We used

the random-effects model to estimate the pooled weighted mean

difference (WMD) and 95% confidence intervals (CIs).

Results We found 16 eligible studies, mostly uncontrolled

cohorts of varied follow-up durations (1471 male-to-female (MF)

and 651 female-to-male (FM) individuals). In the MF individuals,

cross-sex hormone use was associated with a statistically significant

increase in fasting serum triglycerides without changes in the other

parameters (WMD = 23Æ39 mg/dl; 95% CI = 4Æ82–41Æ95). In the

FM individuals, there was a similar increase of triglycerides

(WMD = 31Æ35 mg/dl; 95% CI = 7Æ53–55Æ17) and a reduction of

high density lipoprotein (HDL)-cholesterol (WMD = )6Æ09 mg/

dl; 95% CI = )11Æ44 to )0Æ73). There was a statistically significant

but clinically trivial increase in systolic blood pressure

(WMD = 1Æ74 mmHg; 95% CI = 0Æ21–3Æ27). Analyses were asso-

ciated with significant heterogeneity across studies. There were very

few reported cardiovascular events (deaths, strokes, myocardial

infarctions or venous thromboembolism), more commonly among

MF individuals.

Conclusions Very low quality evidence, downgraded due to

methodological limitations of included studies, imprecision and

heterogeneity, suggests that cross-sex hormone therapies increase

serum triglycerides in MF and FM and have a trivial effect on

HDL-cholesterol and systolic blood pressure in FM. Data about

patient important outcomes are sparse and inconclusive.

(Received 20 April 2009; returned for revision 4 May 2009; finally

revised 8 May 2009; accepted 11 May 2009)

Introduction

Gender identity disorder (GID) affects individuals preoccupied

with their wish to live as members of the opposite sex. Such individ-

uals intensely desire to adopt the social role of the other sex or to

acquire the physical appearance of the other sex through hormonal

or surgical manipulation.1 Sex reassignment therapy seeks to

achieve this transition using a multi-modality approach that

often includes psychological, hormonal and surgical interventions.2

Men seeking transition to the female sex (MF) generally use

oestrogen, antiandrogens (cyproterone acetate, spironolactone) or

a gonadotropin-releasing hormone agonist (GnRH agonists).

Women seeking transition to the male sex (FM) generally use

testosterone.3

It is plausible that sex steroid use may be associated with

potential adverse effects such as acne, venous thromboembolism,

atherosclerosis, hypertension, hyperlipidemia, prostate hyper-

plasia; and may cause or exacerbate neoplasia of the prostate,

breast and ovaries.3,4 Two large randomized trials characterized

the effect of oestrogen-containing hormonal use on cardiovascu-

lar risk in women,5,6 and the Coronary Drug Project evaluated

this therapy in men post-myocardial infarction.7 A recent review

reported on the weak available evidence linking testosterone

use with cardiovascular risk in hypogonadal and eugonadal

men,8 a finding that was echoed in the recently published

Endocrine Society guidelines for androgen use in women, in

which the panel described limited evidence regarding the cardio-

vascular safety of low-dose testosterone use in women with

presumed androgen deficiency.9 The different characteristics of

the patients and of the hormone schedule in these trials mean

these studies apply only indirectly to sexual steroid use in

transsexual individuals.

In this systematic review, we sought to summarize the available

evidence of the effects of cross-sex hormone use on the cardiovas-

cular risk of transsexual individuals. Outcomes of interest were

cardiovascular events, venous thromboembolism, fasting serum

lipid fractions and blood pressure.

Methods

This report adheres to the standards of reporting of Meta-analysis

Of Observational Studies in Epidemiology.10
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Eligibility criteria

We sought to include both randomized trials and observational

studies of transsexual individuals who used cross-sex steroids

regardless of whether they had sex reassignment surgery or not.

Eligible studies exposed MF to oestrogen, antiandrogens (cyproter-

one acetate, spironolactone) or GnRH agonists and FM to testos-

terone. Studies must have clearly stated that individuals used sex

steroids for at least 3 months and those participants were followed

up for at least 3 months. In order to avoid selection bias and

ascertain a well-documented exposure, eligible studies excluded

individuals who had received sex steroids, even if self-prescribed,

before the initiation of the study. In the case of a study having two

transsexual groups, one of them previously exposed to sex steroids,

we included data only from the group not previously exposed.

Outcomes of interest were cardiovascular events, e.g. death,

stroke, myocardial infarction, venous thromboembolism. We were

also interested in levels of blood pressure and lipid fractions.

Eligible studies provided comparison between intervention and

controls groups or a pre–post intervention comparison. We

included studies regardless of their publication status, language or

size. Review articles, commentaries and letters that did not contain

original data were excluded.

Study identification

An expert reference librarian designed and conducted the elec-

tronic search strategy with input from study investigators with

expertise in conducting systematic reviews. To identify eligible

studies, we searched electronic databases (Ovid MEDLINE, Ovid

Embase, Ovid PsycInfo, Thomson Scientific Web of Science and

Elsevier Scopus) and bibliographies of eligible studies through

February 2008 and sought additional references from the experts.

The detailed search strategy is available upon request.

Reviewers, working independently and in duplicate, reviewed all

abstracts and titles and, upon retrieval of potentially eligible

studies, the full text publications for eligibility. Disagreements were

resolved by consensus (the two reviewers discussed the discrepancy

and reached a decision) or arbitration (if disagreement was not

resolved by the two reviewers, a third reviewer adjudicated the

difference). We estimated chance-adjusted agreement among

reviewers using the kappa statistic.

Quality assessment

Reviewers, working independently and in duplicate, analysed the

eligible articles to assess the reported quality of each study, i.e. the

confidence in the accuracy of the estimates. For each study, we

assessed whether investigators were able to ensure that participants

had started with similar prognosis (through randomization with

allocation concealment or through careful matching among indi-

viduals free of the outcome at baseline, or through adjustment for

confounders at baseline), and maintained such similarity during

the study (by blinding of participants and investigators, and by

careful accounting and adjusting for co-interventions), and

through the end (by minimizing loss to follow-up, and similar

assessment of outcome measures in an intention-to-treat manner).

In addition, we looked at length and adequacy of follow-up and

how the outcome was assessed (self-report and interview vs. medi-

cal records). We assessed our chance-adjusted agreement on study

quality using the kappa statistic with disagreements resolved by

consensus or arbitration.

Data extraction

Reviewers, working independently and in pairs, used a standard-

ized form to extract full description of study participants, includ-

ing age, whether MF or FM, type, dose and duration of

hormonal therapy, and data related to blood lipid fractions and

blood pressure levels. We also noted the number of venous

thromboembolic events, myocardial infarctions, strokes or deaths

reported.

Author contact

We sent letters to the corresponding authors (or any other author

if we were not able to reach the corresponding author) of each of

the eligible studies by electronic mail. We asked these authors to

verify the data we extracted and to complete data missing from the

published record. In case of no response, we repeated the request

three weeks later.

Statistical analysis

Analysis was conducted using StatsDirect version 2.6.7 (StatsDirect

Ltd., UK, 2005). Using DerSimonian-Laird random effects meta-

analyses,11 we pooled the weighted mean differences (WMD) for

continuous outcomes and their associated 95% confidence interval

(CI). When measures of variability were not reported, we estimated

standard errors from P and t values.12 Longitudinal and cross-

sectional studies were pooled separately. We measured inconsis-

tency across studies that cannot be explained by chance alone, but

rather by differences in participants, interventions, outcomes or

design, using the I2 statistic.13 We also planned to estimate the

pooled cumulative incidence of cardiovascular events; however, the

varied follow-up duration across studies and the limited number of

events precluded pooling.

Subgroup and sensitivity analyses

A priori hypotheses to explore potential causes of heterogeneity

included possible differences in: population age, e.g. adolescents

(who have brief exposure to sex hormones prior to transition) vs.

adults; different treatment regimens (e.g. oestrogens alone, vs.

oestrogen + GnRH agonists vs. oestrogen + antiandrogens), oral

vs. transdermal oestrogen, high vs. physiological dose, agonist alone

vs. agonist alone + pituitary suppression (e.g. oestrogen alone vs.

oestrogen + goserelin); outcome characteristics, e.g. symptomatic

vs. all events; study design, e.g. controlled study vs. single cohort;

and study quality, e.g. blinded vs. open outcome assessment,

patients lost to follow-up and follow-up duration (arbitrarily

chosen durations of 1 year or shorter vs. longer). We also sought to

2 M. B. Elamin et al.
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explore how results of the meta-analyses would change when

borderline eligible articles are excluded.

Results

Study identification

Initial search of the literature yielded 341 publications, of which 64

were potentially relevant to this review based on titles and abstracts

(Fig. 1). After full-text review, we found 15 eligible studies,14–28

selected with near-perfect agreement across reviewers (kappa sta-

tistic = 0Æ9; 95% CI = 0Æ8–1Æ0). Data from an unpublished study

was kindly offered by one of the primary authors contacted

(Schneiders et al., unpub. obs.) Four studies, fulfilling our inclu-

sion criteria, had overlapping patient populations with other

included studies,29–32 which was confirmed by author contact, and

were not included to avoid duplicating individuals. We also

excluded studies in which participants used sex steroids for less

than 3 months or measured cardiovascular risk factors of unclear

significance, e.g. leptin, homocysteine and vascular reactivity.

Study characteristics

Table 1 summarizes the characteristics of eligible studies. Twelve

studies included groups of MF and 10 studies had FM groups;

overall, the literature reviewed included 1471 MF and 651 FM

individuals. Patients averaged 31 years of age. MF individuals

used various regimens that mainly included oral, intramuscular

or transdermal oestrogens with less frequent use of cyproterone

acetate, goserelin acetate or spironolactone. FM individuals used

various regimens of testosterone that were mainly administered

intramuscularly with infrequent use of oral preparations. No

transdermal testosterone was used. Progestins were added if

menses did not cease.

Author contact

We successfully contacted all of the corresponding authors

(another author in two studies) by electronic mail. All authors

either contributed missing data (where these data had been col-

lected but not reported in the format we needed for analyses) or

confirmed study characteristics, quality assessments and data as

collected.

Study quality

Table 2 summarizes the methodological quality of the 16 included

studies. Studies were uncontrolled or self-controlled observational

studies, one of which included a nested trial (randomizing MF

individuals to oral or transdermal oestrogen preparations).

Medical records were the most frequent method of ascertaining

exposure to hormonal therapy and assessing outcomes.

Meta-analyses

Patient important outcomes. There were very few reported cardio-

vascular events across the trials, with varied length of follow-up.

Figure 2 shows the proportion of participants in each eligible study

who had reported cardiovascular events.

Serum lipids and blood pressure. Tables 3 and 4 represent pooled

data for the lipid parameters and blood pressure measurements in

MF and FM individuals after sex steroid use, respectively.

Subgroup and sensitivity analyses

All feasible subgroup interaction analyses are shown in Tables 5

and 6. In MF individuals, significant interaction existed in HDL

level-route of hormonal administration, showing a higher serum

level after oral administration than the transdermal route. The

same was observed with triglycerides levels. In FM individuals, we

found insufficient data to compare the route of administration of

hormonal therapy (intramuscularly vs. orally). Subgroups defined

by individuals followed up for more than 1 year vs. less than 1 year,

showed significant increase in cholesterol and triglycerides in

studies with follow-up period of more than 1 year. All other

subgroup analyses were nonsignificant.

In terms of sensitivity analyses, pooling studies with a cross-over

study design separately did not show any significant change in mea-

sured lipid fractions. The exclusion of unpublished data decreased

between study heterogeneity and drove the statistically significant

decrease in HDL and increase in systolic blood pressure towards

Potentially relevant references identified by
search (n = 341)

Articles selected for full text retrieval (n = 64)

Excluded after abstract screening (n = 277)

Articles that fulfilled inclusion criteria
(n = 16)

Excluded after full text screening (n = 50)

•   No relevant outcomes (n = 17)

•   Improper exposure to sex steroids (n = 11)

•   Duplicate/Similar/patients overlapping with other
     study (n = 8)

•   Case reports/reviews/commentaries (n = 8)

•   Irrelevant (n = 3)

•   Unobtainable articles (n = 3)

Unpublished
data offered
(n = 2)

Fig. 1 The process of study selection.
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the null, although a strong trend continued to exist (P = 0Æ05 and

0Æ06; respectively).

Discussion

Summary of findings

We conducted a systematic review and meta-analyses of studies

that enrolled transsexual individuals who used sex steroids as part

of a sex reassignment programme. Overall, we found no significant

effect of hormones on cardiovascular outcomes. As expected,

HDL-cholesterol decreased in FM receiving androgens and

increased in MF receiving oestrogens, although these changes were

statistically significant in FM only. Reciprocal increase of serum tri-

glycerides was noted in both FM and MF. The effects of cross-sex

steroids on other lipid fractions and on blood pressure were impre-

cisely measured and thus remain uncertain. Data were insufficient

to allow meaningful assessment of patient important outcomes like

death, stroke, MI or venous thromboembolism, although Fig. 2

suggests a higher incidence of these events among MF individuals.

Of note, most of the individuals in these studies are from one cen-

tre and received a fairly high dose of oestrogens. Therefore, the only

identifiable effects of cross-sex hormones appear to be on surrogate

outcomes of less importance to patients.33 The quality of evidence

is very low. This is due to the uncontrolled and observational

nature of included studies, small number of events leading to wide

CIs and imprecision of estimates, brief and varied duration of

follow-up, heterogeneity of treatment regimens, and inconsistency

of results across studies that was unexplained by subgroup

analyses.34,35

Comparison with published literature

To our knowledge, this is the first meta-analysis evaluating cardio-

vascular outcomes in transsexual individuals using sex steroids.

Several randomized trials of sex steroid use in different populations

can be considered in the light of the paucity of direct evidence in

transsexual individuals. In the Coronary Drug Programme, men

30–64 years of age who had experienced a myocardial infarction

were randomly allocated to either 2Æ5 mg or 5 mg of conjugated

oestrogens. The 5-mg arm was stopped earlier than planned

because it was associated with increased cardiovascular mortality.

The 2Æ5-mg arm did not affect cardiovascular risk but was associ-

ated with a trend towards increased risk of thromboembolism

(4Æ7% in the oestrogen group vs. 2Æ9% in the placebo group).7 How

these results apply to MF individuals, who are usually at lower

cardiovascular risk than the coronary patients participating in this

trial and who may use higher doses of oestrogen with different

administration route, remains unclear. Nonetheless this evidence,

along with randomized trial evidence of the cardiovascular effects

of oestrogen use in postmenopausal women,5,6 raises concern

about the extent to which oestrogen preparations could cause

harmful cardiovascular events. Uncertainty also affects the applica-

bility of the findings of studies of androgens in women with low

libido or presumed androgen deficiency, who use smaller doses of

androgens, to the care of FM individuals.9T
ab

le
1.

C
on

ti
n

u
ed

A
u

th
o

r,
yr

M
ea

n

ag
e,

yr
P

at
ie

n
ts

N
o

.

in
te

rv
en

ti
o

n

gr
o

u
p

D
es

cr
ip

ti
o

n
o

f
in

te
rv

en
ti

o
n

D
u

ra
ti

o
n

o
f

ex
p

o
su

re

C
o

n
tr

o
l

gr
o

u
p

P
re

se
n

ce
o

f

C
V

ri
sk

fa
ct

o
rs

32
M

F
14

E
th

in
yl

o
es

tr
ad

io
l5

0
m

g/
P

O
/b

id
+

cy
p

ro
te

ro
n

e
ac

et
at

e
50

m
g/

P
O

/b
id

4
m

o
N

A
N

o

30
M

F
20

E
2-

va
le

ra
te

2
m

g/
P

O
/b

id
+

cy
p

ro
te

ro
n

e
ac

et
at

e
50

m
g/

P
O

/b
id

4
m

o
N

A
N

o

26
F

M
14

T
es

to
st

er
o

n
e

es
te

rs
25

0
m

g/
IM

/q
2

w
ee

ks
4

m
o

N
A

N
o

30
M

F
14

17
-b

-o
es

tr
ad

io
l1

00
lg

E
2/

T
D

/q
d

+
cy

p
ro

te
ro

n
e

ac
et

at
e

50
m

g/
P

O
/b

id
4

m
o

N
A

N
o

V
an

K
es

te
re

n
,1

99
72

7
41

M
F

81
6

C
yp

ro
te

ro
n

e
ac

et
at

e
10

0
m

g
+

et
h

in
yl

o
es

tr
ad

io
l1

00
l

g/
P

O
/q

d
2

m
o

–4
1

yr
s

N
A

1
h

ad
a

p
re

vi
o

u
s

V
T

E

34
F

M
29

3
T

es
to

st
er

o
n

e
es

te
rs

25
0

m
g

IM
/2

w
ee

ks
o

r
te

st
o

st
er

o
n

e
u

n
d

ec
an

o
at

e/

P
O

/q
d

2
m

o
–4

1
yr

s
N

A
N

o

W
il

so
n

,2
00

62
8

38
M

F
25

O
es

tr
o

ge
n

1Æ
5

to
5Æ

0
m

g/
P

O
/q

d
18

m
o

13
M

F
,N

o
R

x
N

o

Sc
h

n
ei

d
er

s,

u
n

p
u

b
.o

b
s.

51
F

M
75

T
es

to
st

er
o

n
e

es
te

rs
25

0
m

g/
IM

/q
2

w
ee

ks
(n

=
46

)
o

r
te

st
o

st
er

o
n

e
u

n
-

d
ec

an
o

at
e

16
0–

24
0

m
g/

P
O

/q
d

(n
=

29
),

d
ep

en
d

in
g

o
n

th
e

p
at

ie
n

t’
s

p
re

fe
re

n
ce

.

13
yr

s
N

A
N

R

N
o

,n
u

m
b

er
;N

A
,n

o
t

ap
p

li
ca

b
le

;N
R

,n
o

t
re

p
o

rt
ed

;F
M

,f
em

al
e-

to
-m

al
e;

M
F

,m
al

e-
to

-f
em

al
e;

R
x,

tr
ea

tm
en

t;
V

T
E

,v
en

o
u

s
th

ro
m

b
o

em
b

o
li

sm
;m

o
,m

o
n

th
;y

r,
ye

ar
;P

O
,o

ra
lly

;I
M

,i
n

tr
am

u
sc

u
la

rl
y;

SQ
,s

u
b

cu
ta

-

n
eo

u
s;

T
D

,t
ra

n
sd

er
m

al
;q

d
,d

ai
ly

;b
id

,t
w

ic
e

d
ai

ly
;H

T
N

,h
yp

er
te

n
si

o
n

.

Cardiovascular effects of sex steroid therapy in transsexuals 5

� 2010 Blackwell Publishing Ltd, Clinical Endocrinology, 72, 1–10



T
ab

le
2.

Q
u

al
it

y
as

se
ss

m
en

t
o

f
in

cl
u

d
ed

st
u

d
ie

s

A
u

th
o

r
St

u
d

y
d

es
ig

n

O
n

ly
fo

r
ra

n
d

o
m

iz
ed

tr
ia

ls

Se
le

ct
io

n

o
f

co
n

tr
o

l

gr
o

u
p

A
sc

er
ta

in
m

en
t

o
f

ex
p

o
su

re

A
sc

er
ta

in
m

en
t

o
f

o
u

tc
o

m
e

st
at

u
s

at
b

as
el

in
e

F
ac

to
rs

co
n

tr
o

ll
ed

fo
r

A
ss

es
sm

en
t

o
f

o
u

tc
o

m
e

L
en

gt
h

o
f

fo
ll

o
w

-u
p

%
lo

st
to

fo
ll

o
w

-u
p

A
ll

o
ca

ti
o

n

co
n

ce
al

m
en

t
B

li
n

d
in

g

A
ss

ch
em

an
,1

98
91

4
Si

n
gl

e
co

h
o

rt
,r

et
ro

sp
ec

ti
ve

,

co
m

p
ar

ed
w

it
h

ag
e-

ad
ju

st
ed

d
at

a

N
A

N
A

D
if

fe
re

n
t

so
u

rc
e

M
ed

ic
al

re
co

rd
s

N
o

A
ge

,s
ex

,

Se
x-

st
er

o
id

,

ex
p

o
su

re
ti

m
e

M
ed

ic
al

re
co

rd
s

1–
17

yr
s

15
%

B
er

ra
,2

00
61

5
Si

n
gl

e
co

h
o

rt
,p

ro
sp

ec
ti

ve
,b

ef
o

re

an
d

af
te

r
co

m
p

ar
is

o
n

N
A

N
A

N
A

M
ed

ic
al

re
co

rd
s

Y
es

N
o

n
e

M
ed

ic
al

re
co

rd
s

6
m

o
U

n
cl

ea
r

D
am

ew
o

o
d

,1
98

91
6

C
ro

ss
-s

ec
ti

o
n

al
N

A
N

A
D

if
fe

re
n

t

so
u

rc
e

U
n

cl
ea

r
U

n
cl

ea
r

A
ge

,

Sm
o

ki
n

g
st

at
u

s,

A
lc

o
h

o
li

n
ta

ke
,

ex
er

ci
se

,

d
ie

ta
ry

h
ab

it
s

In
te

rv
ie

w
N

A
0%

D
e

C
u

yp
er

e,
20

05
1

7
C

ro
ss

-s
ec

ti
o

n
al

N
A

N
A

N
A

In
te

rv
ie

w
/Q

u
es

ti
o

n
n

ai
re

N
o

N
o

n
e

B
li

n
d

ed
as

se
ss

m
en

t
U

n
cl

ea
r

51
Æ3

%

D
it

tr
ic

h
,2

00
51

8
Si

n
gl

e
co

h
o

rt
,p

ro
sp

ec
ti

ve
,b

ef
o

re

an
d

af
te

r
co

m
p

ar
is

o
n

N
A

N
A

N
A

M
ed

ic
al

re
co

rd
s

Y
es

N
o

n
e

M
ed

ic
al

re
co

rd
s

24
m

o
0%

E
lb

er
s,

20
03

1
9

P
ro

sp
ec

ti
ve

co
h

o
rt

s,
b

ef
o

re
an

d

af
te

r
co

m
p

ar
is

o
n

N
A

N
A

N
A

In
te

rv
ie

w
/Q

u
es

ti
o

n
n

ai
re

Y
es

N
A

In
te

rv
ie

w
12

m
o

U
n

cl
ea

r

G
il

ta
y,

20
03

2
0

R
C

T
N

o
N

o
N

o
In

te
rv

ie
w

/Q
u

es
ti

o
n

n
ai

re
Y

es
N

A
In

te
rv

ie
w

4
m

o
0%

Ja
co

b
ei

t,
20

07
2

1
Si

n
gl

e
co

h
o

rt
,r

et
ro

sp
ec

ti
ve

,

b
ef

o
re

an
d

af
te

r
co

m
p

ar
is

o
n

N
A

N
A

N
A

M
ed

ic
al

re
co

rd
s

Y
es

N
o

n
e

M
ed

ic
al

re
co

rd
s

12
m

o
U

n
cl

ea
r

M
u

el
le

r,
20

06
2

2
Si

n
gl

e
co

h
o

rt
,p

ro
sp

ec
ti

ve
,

b
ef

o
re

an
d

af
te

r
co

m
p

ar
is

o
n

N
A

N
A

N
A

In
te

rv
ie

w
/Q

u
es

ti
o

n
n

ai
re

N
o

N
A

In
te

rv
ie

w
24

m
o

N
R

M
u

el
le

r,
20

07
2

3
Si

n
gl

e
co

h
o

rt
,p

ro
sp

ec
ti

ve
,

b
ef

o
re

an
d

af
te

r
co

m
p

ar
is

o
n

N
A

N
A

N
A

U
n

cl
ea

r
N

o
N

o
n

e
M

ed
ic

al
re

co
rd

s
12

m
o

0%

P
ri

o
r,

19
89

2
4

P
ro

sp
ec

ti
ve

co
h

o
rt

s,
b

ef
o

re

an
d

af
te

r
co

m
p

ar
is

o
n

N
A

N
A

N
A

In
ve

st
ig

at
o

r
N

o
N

o
n

e
In

ve
st

ig
at

o
r

12
m

o
0%

Sc
h

la
tt

er
er

,1
99

82
5

C
ro

ss
-s

ec
ti

o
n

al
N

A
N

A
N

A
M

ed
ic

al
re

co
rd

s
N

o
N

o
n

e
M

ed
ic

al
re

co
rd

s
V

ar
ia

b
le

0%

T
o

o
ri

an
s,

20
03

2
6

5
ar

m
s;

2
w

er
e

ra
n

d
o

m
iz

ed
,a

ll
ex

p
o

se
d

N
o

N
o

N
A

In
ve

st
ig

at
o

r
Y

es
N

A
In

ve
st

ig
at

o
r

4
m

o
10

%

V
an

K
es

te
re

n
,1

99
72

7
Si

n
gl

e
co

h
o

rt
,r

et
ro

sp
ec

ti
ve

N
A

N
A

N
A

M
ed

ic
al

re
co

rd
s

N
o

A
ge

,g
en

d
er

,

p
er

io
d

o
f

ti
m

e
o

n

se
x-

st
er

o
id

M
ed

ic
al

re
co

rd
s

2–
19

yr
s

11
%

W
il

so
n

,2
00

62
8

C
ro

ss
-s

ec
ti

o
n

al
N

A
N

A
Sa

m
e

co
m

m
u

n
it

y

U
n

cl
ea

r
N

o
N

o
n

e
M

ed
ic

al
re

co
rd

s
N

A
U

n
cl

ea
r

Sc
h

n
ei

d
er

s,

u
n

p
u

b
.o

b
s.

Si
n

gl
e

co
h

o
rt

,

re
tr

o
sp

ec
ti

ve
,b

ef
o

re
an

d

af
te

r
co

m
p

ar
is

o
n

N
A

N
A

N
A

M
ed

ic
al

re
co

rd
s

N
o

N
o

n
e

M
ed

ic
al

re
co

rd
s

13
yr

s
31

%

N
A

,n
o

t
ap

p
li

ca
b

le
;N

R
,n

o
t

re
p

o
rt

ed
;m

o
,m

o
n

th
;y

r,
ye

ar
.

6 M. B. Elamin et al.

� 2010 Blackwell Publishing Ltd, Clinical Endocrinology, 72, 1–10



Limitations and strengths

The main limitation of this review stems from the limited methodo-

logical quality of the primary studies identified and summarized

here and the potential for biased reporting of these cohorts. Data

were sparse and total sample size is limited. In addition, study-level

analysis did not allow proper evaluation of the effect of some

important patient-level characteristics that impact cardiovascular

risk, e.g. smoking.

The strengths stem from the focussed review question,

the comprehensive literature search that included multiple

databases without language restrictions, the explicit eligi-

bility criteria, the rigorous protocol-driven methodology of

executing the review with protection against bias (e.g. use of

Table 3. Meta-analysis of serum lipids and blood

pressure measurements after hormonal therapy in

male-to-female individuals

Pooled weighted

mean difference* (95% CI) P-value

Heterogeneity

across studies (I2)

Lipids (mg/dl)

Cholesterol18,19,22,24 )1Æ31 ()13Æ42 to 10Æ79) 0Æ83 84%

Triglycerides18–20,22,24 23Æ39 (4Æ82 to 41Æ95) 0Æ01 84%

Low-density lipoproteins19 – – NA

High-density lipoproteins19,20,24 3Æ70 ()2Æ3 to 9Æ69) 0Æ23 93%

Blood pressure (mmHg)

Systolic19,24 0Æ16 ()14Æ04 to 14Æ37) 0Æ98 NA

Diastolic19,24 1Æ42 ()6Æ71 to 9Æ55) 0Æ73 NA

Results expressed as post–pre intervention difference. Positive values indicate an increase of the tested

parameter after sexual steroid use.

CI, confidence interval; NA, I2 incalculable when pooling fewer than three studies.

*Random-effect meta-analyses.

Table 4. Meta-analysis of serum lipids and blood

pressure measurements after hormonal therapy in

female-to-male individuals Pooled weighted mean

difference* (95% CI) P-value

Heterogeneity

across studies

(I2) (%)

Lipids (mg/dl)

Total cholesterol15,19,21,23 unpub. obs. 1Æ19 ()10Æ92 to 13Æ31) 0Æ85 69

Triglycerides15,19,23 unpub. obs. 31Æ35 (7Æ53 to 55Æ17) 0Æ01 85

Low-density lipoproteins15,19,21,23 unpub. obs. 2Æ07 ()8Æ49 to 12Æ63) 0Æ70 81

High-density lipoproteins15,19,21,23 unpub. obs. )6Æ09 ()11Æ44 to )0Æ73) 0Æ03 95

Blood pressure (mmHg)

Systolic15,19,23 unpub. obs. 1Æ74 (0Æ21 to 3Æ27) 0Æ03 27

Diastolic15,19,23 unpub. obs. 1Æ45 ()0Æ57 to 3Æ48) 0Æ16 73

Results expressed as post–pre intervention difference. Positive values indicate an increase of the tested

parameter after hormonal therapy.

CI, confidence interval.

*Random-effect meta-analyses.

Follow-up time (months) on which the study reported  the outcome
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thromboembolism.

Cardiovascular effects of sex steroid therapy in transsexuals 7

� 2010 Blackwell Publishing Ltd, Clinical Endocrinology, 72, 1–10



Table 5. Male-to-female subgroup analyses for

lipid and blood pressure parameters
Subgroup Subgroup description

Difference from baseline

(95% CI) P-value

Cholesterol: Hormonal

preparation used

Oestrogen+antiandrogen19,24 )3Æ62 ()17Æ51 to 10Æ27) 0Æ41

Oestrogen + GnRH agonists18,22 7Æ90 ()15Æ75 to 31Æ54)

Cholesterol: Patients

follow-up time

1 yr or less19,24 )3Æ62 ()17Æ51 to 10Æ27) 0Æ41

More than 1 yr18,22 7Æ90 ()15Æ75 to 31Æ54)

HDL: Route of hormonal

administration

TD20 )4Æ68 ()2Æ01 to )7Æ35) 0Æ00

PO19,20,24 6Æ45 (2Æ68 to 10Æ23)

Triglycerides: Hormonal

preparation used

Oestrogen+antiandrogen19,20,24 23Æ76 (1Æ97 to 45Æ55) 0Æ83

Oestrogen + GnRH agonists18,22 19Æ36 ()13Æ72 to 52Æ45)

Triglycerides: Route of

hormonal administration

TD20 )9Æ79, (6Æ56 to )26Æ14) 0Æ00

PO18–20,22,24 31Æ98 (12Æ79 to 51Æ16)

Triglycerides: Patients

follow-up time

1 yr or less19,20,24 23Æ76 (1Æ97 to 45Æ55) 0Æ83

More than 1 yr18,22 19Æ36 ()13Æ72 to 52Æ45)

Subgroup analyses of outcomes not reported in this table were unfeasible due to sparse data.

CI, confidence interval; TD, transdermal; PO, oral.

Table 6. Female-to-male subgroup analyses for lipid and blood pressure parameters

Outcome/subgroup Subgroup description

Mean difference from

baseline (95% CI), SE P-value

Cholesterol: Route of hormonal

administration

IM15,19,21,23 )3Æ25 ()15Æ19 to 8Æ70) 0Æ02

Mixed routes/Oral unpub. obs. 15Æ60 (4Æ92 to 26Æ28)

Cholesterol: Individuals

follow-up time

1 yr or less15,19,21,23 )3Æ25 ()15Æ19 to 8Æ70) 0Æ02

More than 1 yr unpub. obs. 15Æ60 (4Æ92 to 26Æ28)

Cholesterol: Individuals lost to

follow-up

None reported23 3Æ74 ()7Æ80 to 15Æ28) 0Æ14

Any loss of patients unpub. obs. 15Æ60 (4Æ92 to 26Æ28)

LDL: Route of hormonal

administration

IM15,19,21,23 0Æ51 ()13Æ01 to 14Æ04) 0Æ38

Mixed routes unpub. obs. 7Æ80 ()1Æ33 to 16Æ93)

LDL: Individuals follow-up time 1 yr or less15,19,21,23 0Æ51 ()13Æ01 to 14Æ04) 0Æ38

More than 1 yr unpub. obs. 7Æ80 ()1Æ33 to 16Æ93)

LDL: Individuals lost to follow-up None reported23 6Æ89 ()3Æ91 to 17Æ69) 0Æ90

Any loss of patients unpub. obs. 7Æ80 ()1Æ33 to 16Æ93)

HDL: Route of hormonal

administration

IM15,19,21,23 )6Æ67 (13Æ38 to 0Æ04) 0Æ47

Mixed routes unpub. obs. )3Æ90 ()0Æ35 to )7Æ45)

HDL: Individuals follow-up time 1 yr or less15,19,21,23 )6Æ67 (13Æ38 to 0Æ04) 0Æ47

More than 1 yr unpub. obs. )3Æ90 ()0Æ35 to )7Æ45)

HDL: Individuals lost to follow-up None reported23 )10Æ70 ()5Æ98 to )15Æ42) 0Æ02

Any loss of patients unpub. obs. )3Æ90 ()0Æ35 to )7Æ45)

Triglycerides: Route of hormonal

administration

IM15,19,23 14Æ40 (4Æ51 to 24Æ30) 0Æ00

Mixed routes unpub. obs. 97Æ90 (57Æ01 to 138Æ79)

Triglycerides: Individuals follow-up

time

1 yr or less15,19,23 14Æ40 (4Æ51 to 24Æ30) 0Æ00

More than 1 yr unpub. obs. 97Æ90 (57Æ01 to 138Æ79)

Triglycerides: Individuals lost to

follow-up

None reported23 30Æ29 (5Æ97 to 54Æ61) 0Æ01

Any loss of patients unpub. obs. 97Æ90 (57Æ01 to 138Æ79)

SBP: Route of hormonal

administration

IM15,19,23 1Æ39 ()0Æ04 to 2Æ82) 0Æ26

Mixed routes unpub. obs. 4Æ00 ()0Æ33 to 8Æ33)

SBP: Individuals follow-up time 1 yr or less15,19,23 1Æ39 ()0Æ04 to 2Æ82) 0Æ26

More than 1 yr unpub. obs. 4Æ00 ()0Æ33 to 8Æ33)

SBP: Individuals lost to follow-up None reported23 4Æ28 (0Æ36 to 8Æ20) 0Æ93

Any loss of patients unpub. obs. 4Æ00 ()0Æ33 to 8Æ33)

DBP: Route of hormonal

administration

IM15,19,23 1Æ73 ()1Æ04 to 4Æ51) 0Æ75

Mixed routes unpub. obs. 1Æ10 ()1Æ59 to 3Æ79)

DBP: Individuals follow-up time 1 yr or less15,19,23 1Æ73 ()1Æ04 to 4Æ51) 0Æ75

More than 1 yr unpub. obs. 1Æ10 ()1Æ59 to 3Æ79)

DBP: Individuals lost to follow-up None reported23 2Æ86 (0Æ57 to 5Æ15) 0Æ33

Any loss of patients unpub. obs. 1Æ10 ()1Æ59 to 3Æ79)

Subgroup analyses of outcomes not reported in this table were unfeasible due to sparse data

CI, confidence interval; IM, intramuscular.
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independent reviewer pairs) and the parsimonious analysis

plan.

Implications for research and practice

The uncertainty in relation to cardiovascular events bears on the

recommendations for using sex steroids to achieve the desired sex.

Future research is needed to ascertain harms of hormonal therapies

in this context. It is possible to conduct randomized trials nested

within these cohorts to test the relative efficacy and safety of differ-

ent sex steroid administration approaches. It is also possible to use

registries of transsexual individuals to characterize individuals with

and without cardiovascular events at a given point in time (suffi-

ciently long after sex steroid use starts) and to identify what risk

factors contributed to this situation. High-quality observational

studies in which baseline risk of cardiovascular disease is assessed

and balanced between study arms and proper ascertainment of

exposure and outcome are also feasible and desirable. For clinicians

involved in prescribing cross-sex hormones, this review highlights

the very low quality of evidence and encourages them to convey

this uncertainty to their patients. Treatment decisions in the light

of low-quality evidence should be made based on patients’ values,

preferences, resources, cultural and social factors.34,35

Conclusions

Very low-quality evidence, downgraded due to methodological

limitations of included studies, imprecision and heterogeneity, sug-

gests that cross-sex hormone therapies increase serum triglycerides

in MF and FM and have a trivial effect on HDL-cholesterol and

systolic blood pressure in FM. Data about patient important

outcomes are sparse and inconclusive.
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What are we trying to do?  Oregon Senate Bill 365 was passed in 2013.  This bill 

directs the Health Evidence Review Commission (HERC) to evaluate the evidence 

related to applied behavior analysis (ABA) for the treatment of autism spectrum disorder 

(ASD) in children that receive services as determined by the Prioritized List of Health 

Services under the Oregon Health Plan (OHP).   

The history of coverage of treatment for ASD by OHP 

1) This issue was last examined in 2008 by the Oregon Health Resources 

Commission.  Currently, applied behavior analysis is not covered by OHP. 

Individuals may receive up to eight hours of treatment per month for the 

behaviors associated with ASD. 

2) ASD often exists with other conditions, and these conditions have their own 

considerations for treatment, most of which are covered. Short-term rehabilitation 

and certain medicines are also covered. 

What has been done so far? 

1) HERC met August 8, 2013, discussed the process for completion of this 

evaluation of evidence, and referred the issue to the Evidence-Based Guidelines 

Subcommittee (EBGS) for further discussion. On September 12, 2013, the EbGS 

reviewed the initial draft evaluation of evidence, heard public testimony and 

requested additional research by staff.  

2) EbGS continued discussions at the November 7, 2013 meeting where it 

approved a draft evaluation of the evidence and preliminary conclusions that 

were released for public comment. 

3) During a 30-day written public comment period that ended on December 16, 

2013, 28 individuals submitted comments along with 356 citations for 

consideration. 

4) Three ad hoc experts have been appointed to assist the subcommittee with its 

review of the evidence. 

a. Eric Fombonne, MD (Professor, OHSU Dept. of Psychiatry) 

b. Eric Larsson, PhD, LP, BCBA-D (Lovaas Institute for Early Intervention, 

Midwest Headquarters) 

c. Katharine Elizabeth Zuckerman, MD, MPH, FAAP (Assistant Professor, 

OHSU Division of General Pediatrics and Child and Adolescent Health 

Measurement Initiative) 

5) The Evidence-based Guidelines Subcommittee had planned to continue 

discussions at its February 7 meeting, but the meeting was cancelled due to a 

snowstorm, and additional meetings for this topic have been scheduled for March 

20, 2014 and April 24, 2014. 
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What are the initial conclusions based on the evidence? 

1) The evaluation will not be final until after the consideration of the public 

comments.  In the initial review of the evidence, EbGS determined that evidence 

indicates benefit for certain types of ABA in children with ASD between the ages 

of 2-12.  

2) Based on the initial review of the evidence, EbGS has so far found insufficient 

evidence that ABA is effective in children with ASD who are over the age of 12. 

What happens now? 

1) On March 13, 2014 the VbBS will discuss implementation considerations, to 

provide guidance to staff in developing coverage parameters for this service. 

2) Once finalized after considering the written public comment, the EbGS evaluation 

and conclusions will then go to the Value-Based Benefits Subcommittee (VbBS).  

VbBS will use the EbGS conclusions to determine what changes may be needed 

to the Prioritized List of Health Services and if there are any issues that would be 

involved in implementing these changes in OHP. 

3) The evidence evaluation and any changes to the Prioritized List will eventually 

need final approval by the full HERC, which has members from many areas of 

health care (doctors, nurses, chiropractic, patients, health plan administrators, 

and more). 

4) Any changes to the Prioritized List affecting OHP coverage of ABA would go into 

effect sometime between October 1, 2014 and April 1, 2015. 

How can you participate? 

1) You can subscribe to the HERC website at 

www.oregon.gov/OHA/OHPR/Pages/HERC/ to receive notifications of future 

meetings and look at materials being discussed. 

2) You can attend the meetings, which are open to the public, and provide verbal 

testimony during time set aside for public comment.   

 

http://www.oregon.gov/OHA/OHPR/Pages/HERC/
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Question: If coverage for applied behavior analysis (ABA) treatment for autism is adopted, what 
limits should be in place for intensity and duration of treatment?   
 
Question source: EbGS, HERC staff 
 
Issue: The EbGS has been reviewing ABA treatment for autism and will likely have their 
evidence review ready for presentation to the HERC in May, 2014.  The draft EbGS report 
recommends coverage of ABA treatments for younger children ages 2-12.  However, the EbGS 
review is not expected to include recommendations regarding any limitations for ABA (number 
of visits, frequency, duration etc.).   
 
This VbBS conversation will be begin discussions of potential intensity and duration limits while 
EbGS completes its process.  They have completed the public comment period and will have 
follow up meetings to potentially finalize the draft evidence review in March and possibly April. 
They have chosen to remain silent on issues of intensity and duration of treatment because of 
the dearth of evidence to address this issue. Recommendations on specific draft language for a 
Guideline Note based on EbGS Draft evidence review will be presented at the following VbBS 
meeting once they have approved final language. 
 
Senate Bill 365 (see attached for complete bill) 
Oregon Senate Bill 365 was passed by the Oregon legislature in the 2013 regular session. That 
bill establishes requirements for state-regulated commercial health plans to approve and 
manage autism treatment, including ABA therapy and any other medical or mental health 
services identified in an individualized treatment plan. The law applies to patients who seek care 
before age nine, covering up to 25 hours of ABA per week, and continuing as long as medically 
necessary. Health plans that provide coverage to OEBB and PEBB are required to begin 
coverage in 2015, and all other health plans are required to begin coverage in 2016. The bill 
required HERC to evaluate the evidence for ABA and make a prioritization decision that will 
determine coverage for OHP. 
 
Applied behavior analysis is defined in the bill as the following:  

The design, implementation and evaluation of environmental modifications, using 
behavioral stimuli and consequences, to produce significant improvement in human 
social behavior, including the use of direct observation, measurement and functional 
analysis of the relationship between environment and behavior and that is provided by: 

(i) A licensed health care professional registered under section 3 of this 2013 Act; 
(ii) A behavior analyst or an assistant behavior analyst licensed under section 3 
of this 2013 Act; or 
(iii) A behavior analysis interventionist registered under section 3 of this 2013 
Act. 

“Applied behavior analysis” excludes psychological testing, neuropsychology, 
psychotherapy, cognitive therapy, sex therapy, psychoanalysis, hypnotherapy and long-
term counseling as treatment modalities. 
 

 
Current Prioritized List information: 
Line: 313 
Condition: AUTISM SPECTRUM DISORDERS (See Guideline Notes 64,65,75) 
Treatment: CONSULTATION/MEDICATION MANAGEMENT/LIMITED BEHAVIORAL 

MODIFICATION 
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ICD-10:  F84.0,F84.3,F84.5,F84.8,F84.9 
CPT:  90785,90832-90840,90846-90849,90882,90887,96101,96118,98966-98969, 

99051,99060,99070,99078,99201-99215,99281-99285,99354-99378,99381-
99404,99408-99412,99429,99441-99444,99487-99496,99605-99607 

HCPCS: G0176,G0177,G0396,G0397,G0459,G0463,H0023,H0032,H0034,H0038, 
H2010,H2011,H2014,H2027,H2032,S9484,T1016 

 

Current guideline 
GUIDELINE NOTE 75, AUTISM SPECTRUM DISORDERS 
Line 334 
There is limited evidence of the effectiveness of treatment (e.g., Applied Behavioral Analysis) for 
Autism Spectrum Disorders (ASD). However, effective treatments may be available for co-
morbid conditions such as mood disorders. When treating co-morbid conditions, that condition, 
not an ASD diagnosis, should be the primary diagnosis for billing purposes. The treatment of co-
morbid mental health conditions should be consistent with the treatment methods, frequency, 
and duration normally applied to those diagnoses. Treatment of neurologic dysfunctions that 
may be seen in individuals with an ASD diagnosis are prioritized according to the four 
dysfunction lines found on the Prioritized List (Lines 78, 318, 375 and 407). Treatment for 
associated behaviors, such as agitation, that do not meet the criteria for co-morbid mental 
health diagnoses should be limited in frequency to a maximum of 8 hours of behavioral health 
service per month, subject to utilization management review by the mental health organization 
(MHO) or other relevant payer. 
 
 
New CPT codes for ABA therapy 

1) New category III CPT codes have been published by the AMA effective July 1, 2014 
a. 0359T-0363T (adaptive behavior assessments) 
b. See attached AMA document for information on definition of these codes 

 
Of note, DMAP has a rule that excludes the use of temporary codes.  This rule would need to be 
deleted.  As a result, there is a good likelihood of a number of temporary codes being brought to 
VBBS/HERC for review. 
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Draft EGBS evidence review: 
 
SUMMARY CONCLUSIONS 
Applied behavior analysis (ABA), including early intensive behavioral intervention (EIBI), is 
recommended for coverage for treatment of autism spectrum disorder in children ages 2-12 
(strong recommendation).  

Rationale: This strength of recommendation was based on sufficient (moderate quality) 

evidence and expert input, including testimony on parent/caregiver values and 

preferences.   

Parent/caregiver involvement and training is recommended to be a component of treatment 

(strong recommendation).  

Rationale: Evidence and expert input indicated that parental involvement in ABA is a key 

part of effective treatment.   

Initial coverage should be provided for up to six months. Ongoing coverage should be based on 

demonstrated progress towards meaningful predefined objectives (objectives should be 

achieved as a result of the intervention(s) under scrutiny, over and beyond gains that would be 

expected to arise from maturation alone) using a standardized, multimodal assessment, no 

more frequently than every six months (strong recommendation).   

Rationale: Ensuring that patients are making meaningful progress is important to ensure 

quality outcomes and effective use of resources. The six month assessment was chosen 

based on expert input to allow for sufficient time for progress while not being 

burdensome to providers and plans. 

In studies showing benefit, interventions ranged from less than two to 40 hours per week and 

had a duration of 10 weeks to three years. No specific minimum duration or intensity has been 

determined to be required for efficacy. 

ABA is not recommended for coverage for treatment of autism spectrum disorder in persons 

over the age of 12 (weak recommendation).  

Rationale: There is insufficient evidence to support ABA treatment at older ages. 

Note: The evidence for the treatment of conditions comorbid with autism spectrum disorder is 

beyond the scope of this evidence summary. 
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ABA/EIBI intensity information in EGBS report 

1) RCTs of EIBI found improvement in autism symptoms in children treated with EIBI vs 

controls (4 out of 5 studies).  Intensity ranged from a mean of 13 to 26 hours per week.  

Interventions lasted from 6 months to 2 years 

2) The 2014 AHRQ report on ABA treatment found that  

a. Young children receiving high intensity applied behavior analysis-based early 

intervention over extended time frames commonly displayed substantial 

improvement in cognitive functioning and language skills relative to community 

controls.  

b. The AHRQ report included 27 studies which addressed ABA, parent training, or 

similar treatments.  With regard to the impact of intensity or duration on treatment 

effectiveness, treatment duration ranged from 6 weeks to 2 years, and intensity 

ranged from 1 to 30 hours per week.  

c. In a retrospective cohort study, treatment duration was not determined to be a 

significant predictor of outcome after controlling for other variables. 

d. In one parent training RCT evaluating ESDM, total intervention hours were 

associated with reduced restrictive and repetitive behavior and nonsocial 

orienting and improved developmental quotient and vocabulary comprehension. 

e. In a prospective cohort study, hours of intervention did not correlate with 

outcomes. 

f. Summary:  A growing evidence base suggests that children receiving early 

intensive behavioral and developmental interventions (e.g., many hours of 

intervention a week over the course of 1-2 years) show substantial improvements 

in cognitive and language skills over time compared with children receiving low-

intensity interventions, community controls, and eclectic non-ABA based 

intervention approaches.  
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Items needing consideration 
 

1) Comprehensive versus focused ABA. Should these be distinguished?  With different 
requirements for evaluation and demonstrated progress? 

2) Do you want to include duration and intensity in the guideline for both comprehensive 
and focused ABA? If yes, is there specific information you wish for additionally? 

3) Current coverage of 8 hours of behavioral health coverage a month. How does this 
relate to new possible coverage? 

4) The law says that therapy must be started before age 9. Much more evidence exists for 
younger, rather than older ages.   

5) If a child fails to demonstrate progress with comprehensive ABA, should they have 
access to focused, more short term interventions?  

6) What about self-injury and intellectual disability? 
 
 
HERC staff recommendations: 
 

1) Plan to delete current guideline note 75 
2) Add CPT 0359T-0363T (adaptive behavior assessments) to line 313 AUTISM 

SPECTRUM DISORDERS 
a. More details in guideline? 

3) Discuss desired components of a new guideline for ABA/EIBI for autism spectrum 
disorders  

a. Age(s) of children to be included in guideline 
i. Likely will be better defined in final EGBS report.  

b. Hours of comprehensive ABA/EIBI to be covered per week 
i. SB365 requires commercial plans to cover up to 25 hours per week 
ii. Studies range from 1 to 40 hours per week 
iii. No relationship has been shown with intensity and outcomes within 

comprehensive ABA/EIBI 
c. Should focused ABA interventions for specific behavior areas be covered if child 

does not qualify for ongoing comprehensive ABA treatment? 
i. How does this relate to current coverage of 8 hours per month? 
ii. What about maintenance of previously effective interventions? 

d. Requirements for additional treatment periods 
i. How specific?  Define the tests needed to be conducted (i.e. specific 

assessment tools) or simply have a statement that objective evidence of 
demonstrated progress towards predefined goals (that surpasses gains 
based on maturation) is required? 

ii. Note: assessments cannot be more frequent than every 6 months per 
SB365 

 
 
 
 

e. How to include PT/OT/speech services 
i. Consider adopting language such as: ABA services are provided in 

addition to any rehabilitative services (physical therapy, occupational 
therapy, speech therapy) included in Guideline Note 6, REHABILITATIVE 
THERAPIES that are otherwise indicated for a different qualifying 
diagnosis. 



77th OREGON LEGISLATIVE ASSEMBLY--2013 Regular Session

Enrolled

Senate Bill 365
Sponsored by Senators BATES, EDWARDS; Senators DEVLIN, HASS, JOHNSON, Representatives

CONGER, MCLANE, PARRISH (Presession filed.)

CHAPTER .................................................

AN ACT

Relating to treatment for autism spectrum disorders; creating new provisions; amending ORS

676.610, 676.612, 676.613, 676.622, 676.625, 676.992, 743A.190 and 750.055; and declaring an

emergency.

Be It Enacted by the People of the State of Oregon:

SECTION 1. Section 2 of this 2013 Act is added to and made a part of the Insurance Code.

SECTION 2. (1) As used in this section and sections 3 and 3a of this 2013 Act:

(a)(A) “Applied behavior analysis” means the design, implementation and evaluation of

environmental modifications, using behavioral stimuli and consequences, to produce signif-

icant improvement in human social behavior, including the use of direct observation, meas-

urement and functional analysis of the relationship between environment and behavior and

that is provided by:

(i) A licensed health care professional registered under section 3 of this 2013 Act;

(ii) A behavior analyst or an assistant behavior analyst licensed under section 3 of this

2013 Act; or

(iii) A behavior analysis interventionist registered under section 3 of this 2013 Act.

(B) “Applied behavior analysis” excludes psychological testing, neuropsychology,

psychotherapy, cognitive therapy, sex therapy, psychoanalysis, hypnotherapy and long-term

counseling as treatment modalities.

(b) “Autism spectrum disorder” has the meaning given that term in the fifth edition of

the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) published by the Ameri-

can Psychiatric Association.

(c) “Diagnosis” means medically necessary assessment, evaluation or testing.

(d) “Health benefit plan” has the meaning given that term in ORS 743.730.

(e) “Medically necessary” means in accordance with the definition of medical necessity

that is specified in the policy or certificate for the health benefit plan and that applies to all

covered services under the plan.

(f) “Treatment for autism spectrum disorder” includes applied behavior analysis for up

to 25 hours per week and any other mental health or medical services identified in the indi-

vidualized treatment plan, as described in subsection (6) of this section.

(2) A health benefit plan shall provide coverage of:

(a) The screening for and diagnosis of autism spectrum disorder by a licensed

neurologist, pediatric neurologist, developmental pediatrician, psychiatrist or psychologist,

who has experience or training in the diagnosis of autism spectrum disorder; and
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(b) Medically necessary treatment for autism spectrum disorder and the management of

care, for an individual who begins treatment before nine years of age, subject to the re-

quirements of this section.

(3) This section does not require coverage for:

(a) Services provided by a family or household member;

(b) Services that are custodial in nature or that constitute marital, family, educational

or training services;

(c) Custodial or respite care, equine assisted therapy, creative arts therapy, wilderness

or adventure camps, social counseling, telemedicine, music therapy, neurofeedback, chelation

or hyperbaric chambers;

(d) Services provided under an individual education plan in accordance with the Individ-

uals with Disabilities Education Act, 20 U.S.C. 1400 et seq.;

(e) Services provided through community or social programs; or

(f) Services provided by the Department of Human Services or the Oregon Health Au-

thority, other than employee benefit plans offered by the department and the authority.

(4) An insurer may not terminate coverage or refuse to issue or renew coverage for an

individual solely because the individual has received a diagnosis of autism spectrum disorder

or has received treatment for autism spectrum disorder.

(5) Coverage under this section may be subject to utilization controls that are reasonable

in the context of individual determinations of medical necessity. An insurer may require:

(a) An autism spectrum disorder diagnosis by a professional described in subsection (2)(a)

of this section if the original diagnosis was not made by a professional described in sub-

section (2)(a) of this section.

(b) Prior authorization for coverage of a maximum of 25 hours per week of applied be-

havior analysis recommended in an individualized treatment plan approved by a professional

described in subsection (2)(a) of this section for an individual with autism spectrum disorder,

as long as the insurer makes a prior authorization determination no later than 30 calendar

days after receiving the request for prior authorization.

(6) If an individual is receiving applied behavior analysis, an insurer may require sub-

mission of an individualized treatment plan, which shall include all elements necessary for

the insurer to appropriately determine coverage under the health benefit plan. The individ-

ualized treatment plan must be based on evidence-based screening criteria. An insurer may

require an updated individualized treatment plan, not more than once every six months, that

includes observed progress as of the date the updated plan was prepared, for the purpose of

performing utilization review and medical management. The insurer may require the indi-

vidualized treatment plan to be approved by a professional described in subsection (2)(a) of

this section, and to include the:

(a) Diagnosis;

(b) Proposed treatment by type;

(c) Frequency and anticipated duration of treatment;

(d) Anticipated outcomes stated as goals, including specific cognitive, social,

communicative, self-care and behavioral goals that are clearly stated, directly observed and

continually measured and that address the characteristics of the autism spectrum disorder;

and

(e) Signature of the treating provider.

(7)(a) Once coverage for applied behavior analysis has been approved, the coverage con-

tinues as long as:

(A) The individual continues to make progress toward the majority of the goals of the

individualized treatment plan; and

(B) Applied behavior analysis is medically necessary.

(b) An insurer may require periodic review of an individualized treatment plan, as de-

scribed in subsection (6) of this section, and modification of the individualized treatment plan
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if the review shows that the individual receiving the treatment is not making substantial

clinical progress toward the goals of the individualized treatment plan.

(8) Coverage under this section may be subject to requirements and limitations no more

restrictive than those imposed on coverage or reimbursement of expenses arising from the

treatment of other medical conditions under the policy or certificate, including but not lim-

ited to:

(a) Requirements and limitations regarding in-network providers; and

(b) Provisions relating to deductibles, copayments and coinsurance.

(9) This section applies to coverage for up to 25 hours per week of applied behavior

analysis for an individual if the coverage is first requested when the individual is under nine

years of age. This section does not limit coverage for any services that are otherwise avail-

able to an individual under ORS 743A.168 or 743A.190, including but not limited to:

(a) Treatment for autism spectrum disorder other than applied behavior analysis or the

services described in subsection (3) of this section.

(b) Applied behavior analysis for more than 25 hours per week; or

(c) Applied behavior analysis for an individual if the coverage is first requested when the

individual is nine years of age or older.

(10) Coverage under this section includes treatment for autism spectrum disorder pro-

vided in the individual’s home or a licensed health care facility or, for treatment provided

by a licensed health care professional registered with the Behavior Analysis Regulatory

Board or a behavior analyst or assistant behavior analyst licensed under section 3 of this

2013 Act, in a setting approved by the health care professional, behavior analyst or assistant

behavior analyst.

(11) An insurer that provides coverage of applied behavior analysis in accordance with a

decision of an independent review organization that was made prior to January 1, 2016, shall

continue to provide coverage, subject to modifications made in accordance with subsection

(7) of this section.

(12) ORS 743A.001 does not apply to this section.

SECTION 3. (1) There is created, within the Oregon Health Licensing Agency, the Be-

havior Analysis Regulatory Board consisting of seven members appointed by the Governor,

including:

(a) Three members who are licensed by the board;

(b) One member who is a licensed psychiatrist or developmental pediatrician, with expe-

rience or training in treating autism spectrum disorder;

(c) One member who is a licensed psychologist registered with the board;

(d) One member who is a licensed speech-language pathologist registered with the board;

and

(e) One member of the general public who does not have a financial interest in the pro-

vision of applied behavior analysis and does not have a ward or family member who has been

diagnosed with autism spectrum disorder.

(2) Not more than one member of the Behavior Analysis Regulatory Board may be an

employee of an insurer.

(3) The term of office of each member is four years, but a member serves at the pleasure

of the Governor. Before the expiration of the term of a member, the Governor shall appoint

a successor whose term begins on November 1 next following. A member is eligible for re-

appointment. If there is a vacancy for any cause, the Governor shall make an appointment

to become immediately effective for the unexpired term.

(4) A member of the Behavior Analysis Regulatory Board is entitled to compensation and

expenses as provided in ORS 292.495.

(5) The Behavior Analysis Regulatory Board shall select one of its members as chair-

person and another as vice chairperson, for such terms and with duties and powers neces-

sary for the performance of the functions of such offices as the board determines.
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(6) A majority of the members of the Behavior Analysis Regulatory Board constitutes a

quorum for the transaction of business.

(7) The Behavior Analysis Regulatory Board shall meet at least once every three months

at a place, day and hour determined by the board. The board may also meet at other times

and places specified by the call of the chairperson or of a majority of the members of the

board.

(8) In accordance with ORS chapter 183, the Behavior Analysis Regulatory Board shall

establish by rule criteria for the:

(a) Licensing of:

(A) Behavior analysts; and

(B) Assistant behavior analysts; and

(b) Registration of:

(A) Licensed health care professionals; and

(B) Behavior analysis interventionists.

(9) The criteria for the licensing of a behavior analyst must include, but are not limited

to, the requirement that the applicant:

(a) Be certified by the Behavior Analyst Certification Board, Incorporated, as a Board

Certified Behavior Analyst; and

(b) Have successfully completed a criminal records check.

(10) The criteria for the licensing of an assistant behavior analyst must include, but are

not limited to, the requirement that the applicant:

(a) Be certified by the Behavior Analyst Certification Board, Incorporated, as a Board

Certified Assistant Behavior Analyst;

(b) Be supervised by a behavior analyst who is licensed by the Behavior Analysis Regu-

latory Board; and

(c) Have successfully completed a criminal records check.

(11) The criteria for the registration of a behavior analysis interventionist must include,

but are not limited to, the requirement that the applicant:

(a) Have completed coursework and training prescribed by the Behavior Analysis Regu-

latory Board by rule;

(b) Receive ongoing oversight by a licensed behavior analyst or a licensed assistant be-

havior analyst, or by another licensed health care professional approved by the board; and

(c) Have successfully completed a criminal records check.

(12) In accordance with applicable provisions of ORS chapter 183, the Behavior Analysis

Regulatory Board shall adopt rules:

(a) Establishing standards and procedures for the licensing of behavior analysts and as-

sistant behavior analysts and for the registration of licensed health care professionals and

behavior analysis interventionists in accordance with this section;

(b) Establishing guidelines for the professional methods and procedures to be used by

individuals licensed and registered under this section;

(c) Governing the examination of applicants for licenses and registrations under this

section and the renewal, suspension and revocation of the licenses and registrations; and

(d) Establishing fees sufficient to cover the costs of administering the licensing and

registration procedures under this section.

(13) The Behavior Analysis Regulatory Board shall issue a license to an applicant who:

(a) Files an application in the form prescribed by the board;

(b) Pays fees established by the board; and

(c) Demonstrates to the satisfaction of the board that the applicant meets the criteria

adopted under this section.

(14) The Behavior Analysis Regulatory Board shall establish the procedures for the reg-

istration of licensed health care professionals and behavior analysis interventionists.
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(15) All moneys received by the Behavior Analysis Regulatory Board under subsection

(13) of this section shall be paid into the General Fund of the State Treasury and credited

to the Oregon Health Licensing Agency Account.

(16) An individual who has not been licensed or registered by the Behavior Analysis

Regulatory Board in accordance with criteria and standards adopted under this section may

not claim reimbursement for services described in section 2 of this 2013 Act under a health

benefit plan or under a self-insured health plan offered by the Public Employees’ Benefit

Board or the Oregon Educators Benefit Board.

SECTION 3a. (1) Notwithstanding the composition of the Behavior Analysis Regulatory

Board specified in section 3 of this 2013 Act, for the period beginning on the operative date

of section 3 of this 2013 Act and ending on October 31, 2015, the board shall consist of seven

members appointed by the Governor, including:

(a) Three members who are certified by the Behavior Analyst Certification Board, In-

corporated, as Board Certified Behavior Analysts;

(b) One member who is a licensed psychiatrist or developmental pediatrician and who has

experience or training in applied behavior analysis;

(c) One member who is a licensed psychologist and who has experience in the diagnosis

or treatment of autism spectrum disorders;

(d) One member who is a licensed speech-language pathologist and who has experience

or training in applied behavior analysis; and

(e) One member of the general public who does not have a financial interest in the pro-

vision of applied behavior analysis and does not have a ward or family member who has been

diagnosed with autism spectrum disorder.

(2) Notwithstanding the term of office specified by section 3 of this 2013 Act, if members

first appointed to the Behavior Analysis Regulatory Board under this section continue to

serve after October 31, 2015, the board shall adopt a method for establishing the terms of

office of board members so that the terms of office do not all expire on the same date.

SECTION 4. Notwithstanding section 3 (16) of this 2013 Act, an individual actively prac-

ticing applied behavior analysis on the effective date of this 2013 Act may continue to claim

reimbursement from a health benefit plan, the Public Employees’ Benefit Board or the

Oregon Educators Board for services provided without a license before January 1, 2016.

SECTION 5. The Oregon Health Licensing Agency may take any action before November

1, 2013, that is necessary for the agency to implement the provisions of sections 3 and 3a of

this 2013 Act on and after November 1, 2013.

SECTION 6. Not later than August 30, 2013, the Health Evidence Review Commission

shall begin the process of evaluating applied behavior analysis, as defined in section 2 of this

2013 Act, as a treatment for autism spectrum disorder, as defined in section 2 of this 2013

Act, for the purpose of updating the list of health services recommended under ORS 414.690.

Any adjustments to the list of health services that result from the evaluation process must

be implemented not later than:

(1) October 1, 2014, if the adjustments do not require the development of new medical

coding; and

(2) April 1, 2015, if the adjustments require the development or adoption of new medical

coding.

SECTION 7. ORS 743A.190 is amended to read:

743A.190. (1) A health benefit plan, as defined in ORS 743.730, must cover for a child enrolled

in the plan who is under 18 years of age and who has been diagnosed with a pervasive develop-

mental disorder all medical services, including rehabilitation services, that are medically necessary

and are otherwise covered under the plan.

(2) The coverage required under subsection (1) of this section, including rehabilitation services,

may be made subject to other provisions of the health benefit plan that apply to covered services,

including but not limited to:
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(a) Deductibles, copayments or coinsurance;

(b) Prior authorization or utilization review requirements; or

(c) Treatment limitations regarding the number of visits or the duration of treatment.

(3) As used in this section:

(a) “Medically necessary” means in accordance with the definition of medical necessity that is

specified in the policy, certificate or contract for the health benefit plan and that applies uniformly

to all covered services under the health benefit plan.

(b) “Pervasive developmental disorder” means a neurological condition that includes [Asperger’s

syndrome,] autism spectrum disorder, developmental delay, developmental disability or mental re-

tardation.

(c) “Rehabilitation services” means physical therapy, occupational therapy or speech therapy

services to restore or improve function.

(4) The provisions of ORS 743A.001 do not apply to this section.

(5) The definition of “pervasive developmental disorder” is not intended to apply to coverage

required under ORS 743A.168 or section 2 of this 2013 Act.

SECTION 8. ORS 750.055, as amended by section 3, chapter 21, Oregon Laws 2012, is amended

to read:

750.055. (1) The following provisions of the Insurance Code apply to health care service con-

tractors to the extent not inconsistent with the express provisions of ORS 750.005 to 750.095:

(a) ORS 705.137, 705.139, 731.004 to 731.150, 731.162, 731.216 to 731.362, 731.382, 731.385, 731.386,

731.390, 731.398 to 731.430, 731.428, 731.450, 731.454, 731.488, 731.504, 731.508, 731.509, 731.510,

731.511, 731.512, 731.574 to 731.620, 731.592, 731.594, 731.640 to 731.652, 731.730, 731.731, 731.735,

731.737, 731.750, 731.752, 731.804, 731.844 to 731.992, 731.870 and 743.061.

(b) ORS 732.215, 732.220, 732.230, 732.245, 732.250, 732.320, 732.325 and 732.517 to 732.592, not

including ORS 732.582.

(c) ORS 733.010 to 733.050, 733.080, 733.140 to 733.170, 733.210, 733.510 to 733.680 and 733.695

to 733.780.

(d) ORS chapter 734.

(e) ORS 742.001 to 742.009, 742.013, 742.061, 742.065, 742.150 to 742.162, 742.400, 742.520 to

742.540, 743.010, 743.013, 743.018 to 743.030, 743.050, 743.100 to 743.109, 743.402, 743.472, 743.492,

743.495, 743.498, 743.499, 743.522, 743.523, 743.524, 743.526, 743.527, 743.528, 743.529, 743.549 to

743.552, 743.560, 743.600 to 743.610, 743.650 to 743.656, 743.764, 743.804, 743.807, 743.808, 743.814 to

743.839, 743.842, 743.845, 743.847, 743.854, 743.856, 743.857, 743.858, 743.859, 743.861, 743.862, 743.863,

743.864, 743.894, 743.911, 743.912, 743.913, 743.917, 743A.010, 743A.012, 743A.020, 743A.034, 743A.036,

743A.048, 743A.058, 743A.062, 743A.064, 743A.065, 743A.066, 743A.068, 743A.070, 743A.080, 743A.084,

743A.088, 743A.090, 743A.100, 743A.104, 743A.105, 743A.110, 743A.140, 743A.141, 743A.144, 743A.148,

743A.160, 743A.164, 743A.168, 743A.170, 743A.175, 743A.184, 743A.185, 743A.188, 743A.190 and

743A.192 and section 2, chapter 21, Oregon Laws 2012, and section 2 of this 2013 Act.

(f) The provisions of ORS chapter 744 relating to the regulation of insurance producers.

(g) ORS 746.005 to 746.140, 746.160, 746.220 to 746.370, 746.600, 746.605, 746.607, 746.608, 746.610,

746.615, 746.625, 746.635, 746.650, 746.655, 746.660, 746.668, 746.670, 746.675, 746.680 and 746.690.

(h) ORS 743A.024, except in the case of group practice health maintenance organizations that

are federally qualified pursuant to Title XIII of the Public Health Service Act unless the patient is

referred by a physician associated with a group practice health maintenance organization.

(i) ORS 735.600 to 735.650.

(j) ORS 743.680 to 743.689.

(k) ORS 744.700 to 744.740.

(L) ORS 743.730 to 743.773.

(m) ORS 731.485, except in the case of a group practice health maintenance organization that

is federally qualified pursuant to Title XIII of the Public Health Service Act and that wholly owns

and operates an in-house drug outlet.

(2) For the purposes of this section, health care service contractors shall be deemed insurers.
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(3) Any for-profit health care service contractor organized under the laws of any other state that

is not governed by the insurance laws of the other state is subject to all requirements of ORS

chapter 732.

(4) The Director of the Department of Consumer and Business Services may, after notice and

hearing, adopt reasonable rules not inconsistent with this section and ORS 750.003, 750.005, 750.025

and 750.045 that are deemed necessary for the proper administration of these provisions.

SECTION 9. Section 10 of this 2013 Act is added to and made a part of ORS chapter 343.

SECTION 10. (1) Section 2 of this 2013 Act does not limit, replace or affect any obligation

of a school district to provide services under an individualized education program to a child

with a disability in accordance with the Individuals with Disabilities Education Act, 20 U.S.C.

1400 et seq., or other publicly funded programs to assist individuals with autism spectrum

disorder.

(2) Any governmental or educational entity providing services as required under the In-

dividuals with Disabilities Education Act, 20 U.S.C. 1400 et seq., as amended, or other state

or federal law requiring the provision of services to individuals with disabilities, is prohibited

from reducing, eliminating or shifting required services to coverage provided under section

2 of this 2013 Act.

SECTION 11. In the manner prescribed in ORS chapter 183 for contested cases, the

Oregon Health Licensing Agency may impose a form of discipline listed in ORS 676.612

against any person licensed or registered under section 3 of this 2013 Act for any of the

prohibited acts listed in ORS 676.612 and for any violation of a rule adopted under section 3

of this 2013 Act.

SECTION 12. ORS 676.610 is amended to read:

676.610. (1)(a) The Oregon Health Licensing Agency is under the supervision and control of a

director, who is responsible for the performance of the duties, functions and powers and for the or-

ganization of the agency.

(b) The Director of the Oregon Department of Administrative Services shall establish the qual-

ifications for and appoint the Director of the Oregon Health Licensing Agency, who holds office at

the pleasure of the Director of the Oregon Department of Administrative Services.

(c) The Director of the Oregon Health Licensing Agency shall receive a salary as provided by

law or, if not so provided, as prescribed by the Director of the Oregon Department of Administrative

Services.

(d) The Director of the Oregon Health Licensing Agency is in the unclassified service.

(2) The Director of the Oregon Health Licensing Agency shall provide the boards, councils and

programs administered by the agency with such services and employees as the agency requires to

carry out the agency’s duties. Subject to any applicable provisions of the State Personnel Relations

Law, the Director of the Oregon Health Licensing Agency shall appoint all subordinate officers and

employees of the agency, prescribe their duties and fix their compensation.

(3) The Director of the Oregon Health Licensing Agency is responsible for carrying out the

duties, functions and powers under ORS 675.360 to 675.410, 676.605 to 676.625, 676.992, 678.710 to

678.820, 680.500 to 680.565, 687.405 to 687.495, 687.895, 688.701 to 688.734, 688.800 to 688.840, 690.005

to 690.235, 690.350 to 690.415, 691.405 to 691.485 and 694.015 to 694.185 and sections 3 and 11 of

this 2013 Act and ORS chapter 700.

(4) The enumeration of duties, functions and powers in subsection (3) of this section is not in-

tended to be exclusive or to limit the duties, functions and powers imposed on or vested in the

Oregon Health Licensing Agency by other statutes.

SECTION 13. ORS 676.612 is amended to read:

676.612. (1) In the manner prescribed in ORS chapter 183 for contested cases and as specified

in ORS 675.385, 678.780, 680.535, 687.445, 688.734, 688.836, 690.167, 690.407, 691.477, 694.147 and

700.111 and section 11 of this 2013 Act, the Oregon Health Licensing Agency may refuse to issue

or renew, may suspend or revoke or may otherwise condition or limit a certificate, license, permit

or registration to practice issued by the agency or may discipline or place on probation a holder
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of a certificate, license, permit or registration for commission of the prohibited acts listed in sub-

section (2) of this section.

(2) A person subject to the authority of a board, council or program listed in ORS 676.606

commits a prohibited act if the person engages in:

(a) Fraud, misrepresentation, concealment of material facts or deception in applying for or ob-

taining an authorization to practice in this state, or in any written or oral communication to the

agency concerning the issuance or retention of the authorization.

(b) Using, causing or promoting the use of any advertising matter, promotional literature, testi-

monial, guarantee, warranty, label, insignia or any other representation, however disseminated or

published, that is false, misleading or deceptive.

(c) Making a representation that the certificate, license, permit or registration holder knew or

should have known is false or misleading regarding skill or the efficacy or value of treatment or

remedy administered by the holder.

(d) Practicing under a false, misleading or deceptive name, or impersonating another certificate,

license, permit or registration holder.

(e) Permitting a person other than the certificate, license, permit or registration holder to use

the certificate, license, permit or registration.

(f) Practicing with a physical or mental condition that presents an unreasonable risk of harm

to the holder of a certificate, license, permit or registration or to the person or property of others

in the course of performing the holder’s duties.

(g) Practicing while under the influence of alcohol, controlled substances or other skill-impairing

substances, or engaging in the illegal use of controlled substances or other skill-impairing sub-

stances so as to create a risk of harm to the person or property of others in the course of per-

forming the duties of a holder of a certificate, license, permit or registration.

(h) Failing to properly and reasonably accept responsibility for the actions of employees.

(i) Employing, directly or indirectly, any suspended, uncertified, unlicensed or unregistered per-

son to practice a regulated occupation or profession subject to the authority of the boards, councils

and programs listed in ORS 676.606.

(j) Unprofessional conduct, negligence, incompetence, repeated violations or any departure from

or failure to conform to standards of practice in performing services or practicing in a regulated

occupation or profession subject to the authority of the boards, councils and programs listed under

ORS 676.606.

(k) Conviction of any criminal offense, subject to ORS 670.280. A copy of the record of con-

viction, certified by the clerk of the court entering the conviction, is conclusive evidence of the

conviction. A plea of no contest or an admission of guilt shall be considered a conviction for pur-

poses of this paragraph.

(L) Failing to report any adverse action, as required by statute or rule, taken against the cer-

tificate, license, permit or registration holder by another regulatory jurisdiction or any peer review

body, health care institution, professional association, governmental agency, law enforcement agency

or court for acts or conduct similar to acts or conduct that would constitute grounds for disciplinary

action as described in this section.

(m) Violation of a statute regulating an occupation or profession subject to the authority of the

boards, councils and programs listed in ORS 676.606.

(n) Violation of any rule regulating an occupation or profession subject to the authority of the

boards, councils and programs listed in ORS 676.606.

(o) Failing to cooperate with the agency in any investigation, inspection or request for infor-

mation.

(p) Selling or fraudulently obtaining or furnishing any certificate, license, permit or registration

to practice in a regulated occupation or profession subject to the authority of the boards, councils

and programs listed in ORS 676.606, or aiding or abetting such an act.
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(q) Selling or fraudulently obtaining or furnishing any record related to practice in a regulated

occupation or profession subject to the authority of the boards, councils and programs listed in ORS

676.606, or aiding or abetting such an act.

(r) Failing to pay an outstanding civil penalty or fee that is due or failing to meet the terms of

any order issued by the agency that has become final.

(3) For the purpose of requesting a state or nationwide criminal records check under ORS

181.534, the agency may require the fingerprints of a person who is:

(a) Applying for a certificate, license, permit or registration that is issued by the agency;

(b) Applying for renewal of a certificate, license, permit or registration that is issued by the

agency; or

(c) Under investigation by the agency.

(4) If the agency places a holder of a certificate, license, permit or registration on probation

under subsection (1) of this section, the agency, in consultation with the appropriate board, council

or program, may determine and at any time modify the conditions of the probation.

(5) If a certificate, license, permit or registration is suspended, the holder may not practice

during the term of suspension. Upon the expiration of the term of suspension, the certificate, license,

permit or registration may be reinstated by the agency if the conditions of suspension no longer

exist and the holder has satisfied all requirements in the relevant statutes or administrative rules

for issuance, renewal or reinstatement.

SECTION 14. ORS 676.613 is amended to read:

676.613. (1) In addition to all other remedies, when it appears to the Oregon Health Licensing

Agency that a person is engaged in, has engaged in or is about to engage in any act, practice or

transaction that violates any provision of ORS 675.360 to 675.410, 676.617, 678.710 to 678.820, 680.500

to 680.565, 687.405 to 687.495, 688.701 to 688.734, 688.800 to 688.840, 690.005 to 690.235, 690.350 to

690.415, 691.405 to 691.485 or 694.015 to 694.185 or section 3 of this 2013 Act or ORS chapter 700,

the agency may, through the Attorney General or the district attorney of the county in which the

act, practice or transaction occurs or will occur, apply to the court for an injunction restraining the

person from the act, practice or transaction.

(2) A court may issue an injunction under this section without proof of actual damages. An in-

junction issued under this section does not relieve a person from any other prosecution or enforce-

ment action taken for violation of statutes listed in subsection (1) of this section.

SECTION 15. ORS 676.622 is amended to read:

676.622. (1) A transaction conducted through a state or local system or network that provides

electronic access to the Oregon Health Licensing Agency information and services is exempt from

any requirement under ORS 675.360 to 675.410, 676.605 to 676.625, 676.992, 680.500 to 680.565,

687.405 to 687.495, 688.701 to 688.734, 688.800 to 688.840, 690.005 to 690.235, 690.350 to 690.415,

691.405 to 691.485 and 694.015 to 694.185 and section 3 of this 2013 Act and ORS chapter 700, and

rules adopted thereunder, requiring an original signature or the submission of handwritten materi-

als.

(2) Electronic signatures subject to ORS 84.001 to 84.061 and facsimile signatures are acceptable

and have the same force as original signatures.

SECTION 16. ORS 676.625 is amended to read:

676.625. (1) The Oregon Health Licensing Agency shall establish by rule and shall collect fees

and charges to carry out the agency’s responsibilities under ORS 676.605 to 676.625 and 676.992 and

any responsibility imposed on the agency pertaining to the boards, councils and programs adminis-

tered and regulated by the agency pursuant to ORS 676.606.

(2) The Oregon Health Licensing Agency Account is established in the General Fund of the

State Treasury. The account shall consist of the moneys credited to the account by the Legislative

Assembly. All moneys in the account are appropriated continuously to and shall be used by the

Oregon Health Licensing Agency for payment of expenses of the agency in carrying out the duties,

functions and obligations of the agency, and for payment of the expenses of the boards, councils and

programs administered and regulated by the agency pursuant to ORS 676.606. The agency shall keep
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a record of all moneys credited to the account and report the source from which the moneys are

derived and the activity of each board, council or program that generated the moneys.

(3) Subject to prior approval of the Oregon Department of Administrative Services and a report

to the Emergency Board prior to adopting fees and charges credited to the account, the fees and

charges may not exceed the cost of administering the agency and the boards, councils and programs

within the agency, as authorized by the Legislative Assembly within the agency’s budget, as the

budget may be modified by the Emergency Board.

(4) All moneys credited to the account pursuant to ORS 675.405, 676.617, 680.525, 687.435,

688.728, 688.834, 690.235, 690.415, 691.479, 694.185 and 700.080 and section 3 of this 2013 Act, and

moneys credited to the account from other agency and program fees established by the agency by

rule, are continuously appropriated to the agency for carrying out the duties, functions and powers

of the agency under ORS 676.605 to 676.625 and 676.992 and section 3 of this 2013 Act.

(5) The moneys received from civil penalties assessed under ORS 676.992 shall be deposited and

accounted for as are other moneys received by the agency and shall be for the administration and

enforcement of the statutes governing the boards, councils and programs administered by the

agency.

SECTION 17. ORS 676.992 is amended to read:

676.992. (1) Except as provided in subsection (3) of this section, and in addition to any other

penalty or remedy provided by law, the Oregon Health Licensing Agency may impose a civil penalty

not to exceed $5,000 for each violation of the following statutes and any rule adopted thereunder:

(a) ORS 688.701 to 688.734 (athletic training);

(b) ORS 690.005 to 690.235 (cosmetology);

(c) ORS 680.500 to 680.565 (denture technology);

(d) ORS 687.405 to 687.495 (direct entry midwifery);

(e) ORS 690.350 to 690.415 (tattooing, electrolysis, body piercing, dermal implanting and

scarification);

(f) ORS 694.015 to 694.185 (dealing in hearing aids);

(g) ORS 688.800 to 688.840 (respiratory therapy and polysomnography);

(h) ORS chapter 700 (environmental sanitation);

(i) ORS 676.617 (single facility licensure);

(j) ORS 675.360 to 675.410 (sex offender treatment);

(k) ORS 678.710 to 678.820 (nursing home administrators);

(L) ORS 691.405 to 691.485 (dietitians); [and]

(m) ORS 676.612 (prohibited acts); and

(n) Section 3 of this 2013 Act (applied behavior analysis).

(2) The agency may take any other disciplinary action that it finds proper, including but not

limited to assessment of costs of disciplinary proceedings, not to exceed $5,000, for violation of any

statute listed in subsection (1) of this section or any rule adopted under any statute listed in sub-

section (1) of this section.

(3) Subsection (1) of this section does not limit the amount of the civil penalty resulting from a

violation of ORS 694.042.

(4) In imposing a civil penalty pursuant to this section, the agency shall consider the following

factors:

(a) The immediacy and extent to which the violation threatens the public health or safety;

(b) Any prior violations of statutes, rules or orders;

(c) The history of the person incurring a penalty in taking all feasible steps to correct any vi-

olation; and

(d) Any other aggravating or mitigating factors.

(5) Civil penalties under this section shall be imposed as provided in ORS 183.745.

(6) The moneys received by the agency from civil penalties under this section shall be paid into

the General Fund of the State Treasury and credited to the Oregon Health Licensing Agency Ac-

count established under ORS 676.625. Such moneys are continuously appropriated to the agency for

Enrolled Senate Bill 365 (SB 365-B) Page 10



the administration and enforcement of the laws the agency is charged with administering and en-

forcing that govern the person against whom the penalty was imposed.

SECTION 18. Section 3 of this 2013 Act and the amendments to ORS 676.610, 676.612,

676.613, 676.622, 676.625 and 676.992 by sections 12 to 17 of this 2013 Act become operative

November 1, 2013.

SECTION 19. Section 3 of this 2013 Act is amended to read:

Sec. 3. (1) There is created, within the Oregon Health Licensing Agency, the Behavior Analysis

Regulatory Board consisting of seven members appointed by the Governor, including:

(a) Three members who are licensed by the board;

(b) One member who is a licensed psychiatrist or developmental pediatrician, with experience

or training in treating autism spectrum disorder;

(c) One member who is a licensed psychologist registered with the board;

(d) One member who is a licensed speech-language pathologist registered with the board; and

(e) One member of the general public who does not have a financial interest in the provision

of applied behavior analysis and does not have a ward or family member who has been diagnosed

with autism spectrum disorder.

(2) Not more than one member of the Behavior Analysis Regulatory Board may be an employee

of an insurer.

(3) The term of office of each member is four years, but a member serves at the pleasure of the

Governor. Before the expiration of the term of a member, the Governor shall appoint a successor

whose term begins on November 1 next following. A member is eligible for reappointment. If there

is a vacancy for any cause, the Governor shall make an appointment to become immediately effec-

tive for the unexpired term.

(4) A member of the Behavior Analysis Regulatory Board is entitled to compensation and ex-

penses as provided in ORS 292.495.

(5) The Behavior Analysis Regulatory Board shall select one of its members as chairperson and

another as vice chairperson, for such terms and with duties and powers necessary for the perform-

ance of the functions of such offices as the board determines.

(6) A majority of the members of the Behavior Analysis Regulatory Board constitutes a quorum

for the transaction of business.

(7) The Behavior Analysis Regulatory Board shall meet at least once every three months at a

place, day and hour determined by the board. The board may also meet at other times and places

specified by the call of the chairperson or of a majority of the members of the board.

(8) In accordance with ORS chapter 183, the Behavior Analysis Regulatory Board shall establish

by rule criteria for the:

(a) Licensing of:

(A) Behavior analysts; and

(B) Assistant behavior analysts; and

(b) Registration of:

(A) Licensed health care professionals; and

(B) Behavior analysis interventionists.

(9) The criteria for the licensing of a behavior analyst must include, but are not limited to, the

requirement that the applicant:

(a) Be certified by the Behavior Analyst Certification Board, Incorporated, as a Board Certified

Behavior Analyst; and

(b) Have successfully completed a criminal records check.

(10) The criteria for the licensing of an assistant behavior analyst must include, but are not

limited to, the requirement that the applicant:

(a) Be certified by the Behavior Analyst Certification Board, Incorporated, as a Board Certified

Assistant Behavior Analyst;

(b) Be supervised by a behavior analyst who is licensed by the Behavior Analysis Regulatory

Board; and
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(c) Have successfully completed a criminal records check.

(11) The criteria for the registration of a behavior analysis interventionist must include, but are

not limited to, the requirement that the applicant:

(a) Have completed coursework and training prescribed by the Behavior Analysis Regulatory

Board by rule;

(b) Receive ongoing oversight by a licensed behavior analyst or a licensed assistant behavior

analyst, or by another licensed health care professional approved by the board; and

(c) Have successfully completed a criminal records check.

(12) In accordance with applicable provisions of ORS chapter 183, the Behavior Analysis Regu-

latory Board shall adopt rules:

(a) Establishing standards and procedures for the licensing of behavior analysts and assistant

behavior analysts and for the registration of licensed health care professionals and behavior analysis

interventionists in accordance with this section;

(b) Establishing guidelines for the professional methods and procedures to be used by individuals

licensed and registered under this section;

(c) Governing the examination of applicants for licenses and registrations under this section and

the renewal, suspension and revocation of the licenses and registrations; and

(d) Establishing fees sufficient to cover the costs of administering the licensing and registration

procedures under this section.

(13) The Behavior Analysis Regulatory Board shall issue a license to an applicant who:

(a) Files an application in the form prescribed by the board;

(b) Pays fees established by the board; and

(c) Demonstrates to the satisfaction of the board that the applicant meets the criteria adopted

under this section.

(14) The Behavior Analysis Regulatory Board shall establish the procedures for the registration

of licensed health care professionals and behavior analysis interventionists.

(15) All moneys received by the Behavior Analysis Regulatory Board under subsection (13) of

this section shall be paid into the General Fund of the State Treasury and credited to the Oregon

Health Licensing Agency Account.

[(16) An individual who has not been licensed or registered by the Behavior Analysis Regulatory

Board in accordance with criteria and standards adopted under this section may not claim reimburse-

ment for services described in section 2 of this 2013 Act under a health benefit plan or under a self-

insured health plan offered by the Public Employees’ Benefit Board or the Oregon Educators Benefit

Board.]

SECTION 20. ORS 743A.190, as amended by section 7 of this 2013 Act, is amended to read:

743A.190. (1) A health benefit plan, as defined in ORS 743.730, must cover for a child enrolled

in the plan who is under 18 years of age and who has been diagnosed with a pervasive develop-

mental disorder all medical services, including rehabilitation services, that are medically necessary

and are otherwise covered under the plan.

(2) The coverage required under subsection (1) of this section, including rehabilitation services,

may be made subject to other provisions of the health benefit plan that apply to covered services,

including but not limited to:

(a) Deductibles, copayments or coinsurance;

(b) Prior authorization or utilization review requirements; or

(c) Treatment limitations regarding the number of visits or the duration of treatment.

(3) As used in this section:

(a) “Medically necessary” means in accordance with the definition of medical necessity that is

specified in the policy, certificate or contract for the health benefit plan and that applies uniformly

to all covered services under the health benefit plan.

(b) “Pervasive developmental disorder” means a neurological condition that includes autism

spectrum disorder, developmental delay, developmental disability or mental retardation.
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(c) “Rehabilitation services” means physical therapy, occupational therapy or speech therapy

services to restore or improve function.

(4) The provisions of ORS 743A.001 do not apply to this section.

(5) The definition of “pervasive developmental disorder” is not intended to apply to coverage

required under ORS 743A.168 [or section 2 of this 2013 Act].

SECTION 21. ORS 750.055, as amended by section 3, chapter 21, Oregon Laws 2012, and section

8 of this 2013 Act, is amended to read:

750.055. (1) The following provisions of the Insurance Code apply to health care service con-

tractors to the extent not inconsistent with the express provisions of ORS 750.005 to 750.095:

(a) ORS 705.137, 705.139, 731.004 to 731.150, 731.162, 731.216 to 731.362, 731.382, 731.385, 731.386,

731.390, 731.398 to 731.430, 731.428, 731.450, 731.454, 731.488, 731.504, 731.508, 731.509, 731.510,

731.511, 731.512, 731.574 to 731.620, 731.592, 731.594, 731.640 to 731.652, 731.730, 731.731, 731.735,

731.737, 731.750, 731.752, 731.804, 731.844 to 731.992, 731.870 and 743.061.

(b) ORS 732.215, 732.220, 732.230, 732.245, 732.250, 732.320, 732.325 and 732.517 to 732.592, not

including ORS 732.582.

(c) ORS 733.010 to 733.050, 733.080, 733.140 to 733.170, 733.210, 733.510 to 733.680 and 733.695

to 733.780.

(d) ORS chapter 734.

(e) ORS 742.001 to 742.009, 742.013, 742.061, 742.065, 742.150 to 742.162, 742.400, 742.520 to

742.540, 743.010, 743.013, 743.018 to 743.030, 743.050, 743.100 to 743.109, 743.402, 743.472, 743.492,

743.495, 743.498, 743.499, 743.522, 743.523, 743.524, 743.526, 743.527, 743.528, 743.529, 743.549 to

743.552, 743.560, 743.600 to 743.610, 743.650 to 743.656, 743.764, 743.804, 743.807, 743.808, 743.814 to

743.839, 743.842, 743.845, 743.847, 743.854, 743.856, 743.857, 743.858, 743.859, 743.861, 743.862, 743.863,

743.864, 743.894, 743.911, 743.912, 743.913, 743.917, 743A.010, 743A.012, 743A.020, 743A.034, 743A.036,

743A.048, 743A.058, 743A.062, 743A.064, 743A.065, 743A.066, 743A.068, 743A.070, 743A.080, 743A.084,

743A.088, 743A.090, 743A.100, 743A.104, 743A.105, 743A.110, 743A.140, 743A.141, 743A.144, 743A.148,

743A.160, 743A.164, 743A.168, 743A.170, 743A.175, 743A.184, 743A.185, 743A.188, 743A.190 and

743A.192 and section 2, chapter 21, Oregon Laws 2012[, and section 2 of this 2013 Act].

(f) The provisions of ORS chapter 744 relating to the regulation of insurance producers.

(g) ORS 746.005 to 746.140, 746.160, 746.220 to 746.370, 746.600, 746.605, 746.607, 746.608, 746.610,

746.615, 746.625, 746.635, 746.650, 746.655, 746.660, 746.668, 746.670, 746.675, 746.680 and 746.690.

(h) ORS 743A.024, except in the case of group practice health maintenance organizations that

are federally qualified pursuant to Title XIII of the Public Health Service Act unless the patient is

referred by a physician associated with a group practice health maintenance organization.

(i) ORS 735.600 to 735.650.

(j) ORS 743.680 to 743.689.

(k) ORS 744.700 to 744.740.

(L) ORS 743.730 to 743.773.

(m) ORS 731.485, except in the case of a group practice health maintenance organization that

is federally qualified pursuant to Title XIII of the Public Health Service Act and that wholly owns

and operates an in-house drug outlet.

(2) For the purposes of this section, health care service contractors shall be deemed insurers.

(3) Any for-profit health care service contractor organized under the laws of any other state that

is not governed by the insurance laws of the other state is subject to all requirements of ORS

chapter 732.

(4) The Director of the Department of Consumer and Business Services may, after notice and

hearing, adopt reasonable rules not inconsistent with this section and ORS 750.003, 750.005, 750.025

and 750.045 that are deemed necessary for the proper administration of these provisions.

SECTION 22. Section 2 of this 2013 Act is repealed January 2, 2022.

SECTION 23. Sections 2 and 10 of this 2013 Act and the amendments to ORS 743A.190 and

750.055 by sections 7 and 8 of this 2013 Act apply to health benefit plan policies and certif-

icates:
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(1) Offered by the Public Employees’ Benefit Board or the Oregon Educators Benefit

Board for coverage beginning on or after January 1, 2015; and

(2) Other than for plans offered by the Public Employees’ Benefit Board or the Oregon

Educators Benefit Board, for coverage beginning on or after January 1, 2016.

SECTION 24. The amendments to section 3 of this 2013 Act by section 19 of this 2013 Act

and the amendments to ORS 743A.190 and 750.055 by sections 20 and 21 of this 2013 Act be-

come operative January 2, 2022.

SECTION 25. This 2013 Act being necessary for the immediate preservation of the public

peace, health and safety, an emergency is declared to exist, and this 2013 Act takes effect

on its passage.

Passed by Senate June 29, 2013

..................................................................................

Robert Taylor, Secretary of Senate

..................................................................................

Peter Courtney, President of Senate

Passed by House July 1, 2013
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Tina Kotek, Speaker of House

Received by Governor:

........................M.,........................................................., 2013

Approved:

........................M.,........................................................., 2013
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John Kitzhaber, Governor

Filed in Office of Secretary of State:

........................M.,........................................................., 2013
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Kate Brown, Secretary of State
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The following CPT codes are an excerpt of the CPT Category III code set, a temporary set of codes for 
emerging technologies, services, and procedures. 

 
For more information on the criteria for CPT Category I, II and III codes, see Applying for Codes. 

 

To assist users in reporting the most recently approved Category III codes, the AMA’s CPT Web site 
features updates of the CPT Editorial Panel actions and early release of the Category III codes in July  
and January in a given CPT cycle. This was approved by the CPT Editorial Panel as a part of the 1998- 
2000 CPT-5 projects. These dates for early release correspond with the three annual CPT Editorial Panel 
meetings for each CPT cycle (June, October, and February). Although publication of Category III codes 
through early release to the CPT web site allows for expedient dispersal of the code and descriptor, early 
availability does not imply that these codes are immediately reportable before the posted implementation 
date. 

 
Publication of the Category III codes to this Web site takes place on a semiannual basis when the codes 
have been approved by the CPT Editorial Panel. The full set of temporary Category III codes for emerging 
technology, procedures and services are published annually in the code set for each CPT publication 
cycle. 

 
As with CPT Category I codes, inclusion of a descriptor and its associated code number does not 
represent endorsement by the AMA of any particular diagnostic or therapeutic procedure or service. 
Inclusion or exclusion of a procedure or service does not imply any health insurance coverage or 
reimbursement policy. 

 
Background information for Category III codes 

CPT Category III codes are a set of temporary codes that allow data collection for emerging technology, 
services, and procedures. These codes are intended to be used for data collection to substantiate 
widespread usage or to provide documentation for the Food and Drug Administration (FDA) approval 
process. The CPT Category III codes may not conform to the following CPT Category I code 
requirements: 

 
 All devices and drugs necessary for performance of the procedure or service have received FDA 

clearance or approval when such is required for performance of the procedure or service. 

 The procedure or service is performed by many physicians or other qualified health care professionals 
across the United States. 

 The procedure or service is performed with frequency consistent with the intended clinical use (ie, a 
service for a common condition should have high volume, whereas a service commonly performed for 
a rare condition may have low volume). 

 The procedure or service is consistent with current medical practice. 

 The clinical efficacy of the procedure or service is documented in literature that meets the 
requirements set forth in the CPT code change application. 

 

 

These codes have an alpha character as the 5
th 

character in the string preceded by four digits (e.g., 
1234T) and are located in a separate section of the CPT codebook, following the Medicine section. The 
introductory language for this code section explains the purpose of these codes. 

http://www.ama-assn.org/ama/pub/physician-resources/solutions-managing-your-practice/coding-billing-insurance/cpt/applying-cpt-codes.shtml
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CPT Category III codes are intended to be used for data collection purposes to substantiate widespread 
usage or to provide documentation for the FDA approval process. Category III codes are not developed 
as a result of Panel review of an incomplete proposal, the need for more information, or a lack of CPT 
Advisory Committee support of a code change application. 

 
CPT Category III codes are not referred to the AMA-Specialty RVS Update Committee (RUC) for 
valuation because no relative value units (RVUs) are assigned to these codes. Payment for these 
services or procedures is based on the policies of payers and not on a yearly fee schedule. 

 
In general, a given Category III code will be archived five years from the date of initial publication or 
extension unless a modification of the archival date is specifically noted at the time of a revision or 
change to a code (eg, addition of parenthetical instructions, reinstatement). 

 
Category III codes for CPT 2015 

It is important to note that, because future CPT Editorial Panel or Executive Committee actions may affect 
these items, codes and descriptor language may differ at the time of publication. Also, future Panel 
actions may result in gaps in code number sequencing. A cross-reference will appear in the Category III 
section of the CPT codebook to direct users to the newly established CPT Category I code. 

 
Unless otherwise indicated, the symbol indicates new procedure codes that will be added to the CPT 
codebook in 2015. 

 
Category III codes 

The following section contains a set of temporary codes for emerging technology, services, and 
procedures. Category III codes allow data collection for these services or procedures. Use of unlisted 
codes does not offer the opportunity for the collection of specific data. If a Category III code is available, 
this code must be reported instead of a Category I unlisted code. This is an activity that is critically 
important in the evaluation of health care delivery and the formation of public and private policy. The use 
of the codes in this section allows physicians and other qualified health care professionals, insurers, 
health services researchers, and health policy experts to identify emerging technology, services, and 
procedures for clinical efficacy, utilization, and outcomes. 

 
The inclusion of a service or procedure in this section neither implies nor endorses clinical efficacy, 
safety, or the applicability to clinical practice. The codes in this section may not conform to the usual 
requirements for CPT Category I codes established by the Editorial Panel. The nature of emerging 
technology, services, and procedures is such that the requirements for the Category I criteria may not be 
met. For these reasons, temporary codes for emerging technology, services, and procedures have been 
placed in a separate section of the CPT codebook, and the codes are differentiated from CPT Category I 
codes by the use of the alphanumeric characters. 

 
Services/procedures described in this section make use of alphanumeric characters. These codes have 
an alpha character as the 5th character in the string (ie, four digits followed by the letter T). The digits are 
not intended to reflect the placement of the code in the Category I section of CPT nomenclature. Codes  
in this section may or may not eventually receive a Category I CPT code. In either case, in general, a 
given Category III code will be archived five years from the date of initial publication or extension unless a 
modification of the archival date is specifically noted at the time of a revision or change to a code (eg, 
addition of parenthetical instructions, reinstatement). Services/procedures described by Category III 
codes which have been archived after five years, without conversion, must be reported using the  
Category I unlisted code unless another specific cross reference is established at the time of archiving. 
New codes or revised codes are released semi-annually via the AMA/CPT internet site, to expedite 
dissemination for reporting. The full set of temporary codes for emerging technology, services, and 
procedures are published annually in the CPT codebook. Go to www.ama-assn.org/go/cpt for the most 
current listing. 

http://www.ama-assn.org/go/cpt
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Category III codes 0340T-0346T were accepted at the May 2013 CPT Editorial Panel meeting for the 2015 
CPT production cycle. Therefore, these codes do not appear in the 2014 CPT codebook. However, due to 
the Category III code early release policy, these codes are effective on January 1, 2014, following the six- 
month implementation period which began on July 1, 2013. Shaded text refers to additional refinements 
accepted at the October 2013 CPT Editorial Panel meeting for the 2015 CPT production cycle. 

 0340T  Ablation, pulmonary tumor(s), including pleura 
or chest wall when involved by tumor 
extension, percutaneous, cryoablation, 
unilateral, includes imaging guidance 

Released 
July 1, 2013 
Implemented 
January 1, 2014 

Moderate Sedation 
symbol added 
October 2013 

CPT 2015 

(Do not report code 0340T in conjunction with 
76940, 77013, 77022) 

  

0341T Quantitative pupillometry with interpretation 
and report, unilateral or bilateral 

Released 
July 1, 2013 
Implemented 
January 1, 2014 

CPT 2015 

0342T Therapeutic apheresis with selective HDL 
delipidation and plasma reinfusion 

Released 
July 1, 2013 
Implemented 
January 1, 2014 

CPT 2015 

0343T Transcatheter mitral valve repair percutaneous 
approach including transseptal puncture when 
performed; initial prosthesis 

Released 
July 1, 2013 
Implemented 
January 1, 2014 

CPT 2015 

0344T additional prosthesis (es) during same 
session (List separately in addition to 
code for primary procedure) 

Released 
July 1, 2013 
Implemented 
January 1, 2014 

CPT 2015 

(Use 0343T in conjunction with 0344T) 
  

0345T Transcatheter mitral valve repair percutaneous 
approach via the coronary sinus 

Released 
July 1, 2013 
Implemented 
January 1, 2014 

CPT 2015 

(0343T is applicable for initial prosthesis placed 
during a session even when patient has an 
existing mitral valve prosthesis in place) 
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(For elastography without ultrasound imaging, 

 use an unlisted code)  
  

(Do not report 0343T, 0344T, 0345T in 
conjunction with 93451, 93452, 93453, 93456, 
93457, 93458, 93459, 93460, 93461for 
diagnostic left and right heart catheterization 
procedures intrinsic to the valve repair 
procedure) 

  

(Do not report 0345T in conjunction with 
93453, 93454 for coronary angiography 
intrinsic to the valve repair procedure) 

  

0346T Ultrasound, elastography (List separately in 
addition to code for primary procedure) 

Released 
July 1, 2013 
Implemented 
January 1, 2014 

CPT 2015 

(Use 0346T in conjunction with 76536, 76604, 
76645, 76700, 76705, 76770, 76775, 76830, 
76856, 76857, 76870, 76872, 76881, 76882) 

  

 
Refinement 
approved October 
2013 

 

Category III codes were accepted at the October 2013 CPT Editorial Panel meeting for the 2015 CPT 
production cycle. However, due to the Category III code early release policy, these codes are effective on 
July 1, 2014, following the six-month implementation period which begins January 1, 2014. 

0347T Placement of interstitial device(s) in bone for 
radiostereometric analysis (RSA) 

Released 
January 1, 2014 
Implemented 
July 1, 2014 

CPT 2015 

0348T Radiologic examination, radiostereometric 
analysis (RSA); spine, (includes, cervical, 
thoracic and lumbosacral, when performed) 

Released 
January 1, 2014 
Implemented 
July 1, 2014 

CPT 2015 

0349T upper extremity(ies), (includes shoulder, 
elbow and wrist, when performed) 

Released 
January 1, 2014 
Implemented 
July 1, 2014 

CPT 2015 

0350T lower extremity(ies), (includes hip, 
proximal femur, knee and ankle, when 
performed) 

Released 
January 1, 2014 
Implemented 
July 1, 2014 

CPT 2015 
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0351T Optical coherence tomography of breast or 
axillary lymph node, excised tissue, each 
specimen; real time intraoperative 

Released 
January 1, 2014 
Implemented 
July 1, 2014 

CPT 2015 

0352T interpretation and report, real time or 
referred 

Released 
January 1, 2014 
Implemented 
July 1, 2014 

 

(Do not report 0352T in conjunction with 0351T 
when performed by the same physician) 

  

0353T Optical coherence tomography of breast, 
surgical cavity; real time intraoperative 

Released 
January 1, 2014 
Implemented 
July 1, 2014 

CPT 2015 

(Report 0353T once per session) 
  

0354T interpretation and report, real time or 
referred 

Released 
January 1, 2014 
Implemented 
July 1, 2014 

CPT 2015 

(Do not report 0354T in conjunction with 0353T 
when performed by the same physician) 

  

0355T Gastrointestinal tract imaging, intraluminal (eg, 
capsule endoscopy), colon, with interpretation 
and report 

Released 
January 1, 2014 
Implemented 
July 1, 2014 

CPT 2015 

(Use 0355T for imaging of distal ileum, when 
performed) 

  

(Do not report 0355T in conjunction with 
91110, 91111) 

  

0356T Insertion of drug-eluting implant (including 
punctal dilation and implant removal when 
performed) into lacrimal canaliculus, each 

Released 
January 1, 2014 
Implemented 
July 1, 2014 

CPT 2015 
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0358T Bioelectrical impedance analysis whole body 
composition assessment, supine position, with 
interpretation and report 

Released 
January 1, 2014 
Implemented 
July 1, 2014 

CPT 2015 

Adaptive Behavior Assessments 

Behavior identification assessment (0359T) conducted 
by the physician or other qualified health care professional, 
includes a detailed behavioral history, patient observation, 
administration of standardized and non-standardized tests 
and structured guardian/caregiver interview to identify and 
describe deficient adaptive or maladaptive behaviors (eg, 
impaired social skills and communication deficits, 
destructive behaviors, and additional functional limitations 
secondary to maladaptive behaviors). 0359T also includes 
the physician’s or other qualified health care professional’s 
interpretation of results and development of plan of care, 
which may include further observational or exposure 
behavioral follow-up assessment(s) (0360T, 0361T, 0362T, 
0363T), discussion of findings and recommendations with 
the primary guardian(s)/caregiver(s), and preparation of 
report. 

Observational behavioral follow-up assessment  
(0360T, 0361T) is administered by a technician under the 
direction of a physician or other qualified health care 
professional. The physician or other qualified health care 
professional may or may not be on-site during the face-to- 
face assessment process. Codes 0360T, 0361T include the 
physician’s or other qualified health care professional’s 
interpretation of results, discussion of findings and 
recommendations with the primary caregiver(s), and 
preparation of report. 

Codes 0360T, 0361T describe services provided to 
patients who present with specific destructive behavior(s) 
(eg, self-injurious behavior, aggression, property 
destruction) or behavioral problems secondary to repetitive 
behaviors or deficits in communication or social 
relatedness. These assessments include use of structured 
observation and/or standardized and non-standardized 
tests to determine levels of adaptive behavior. Areas 
assessed may include cooperation, motivation, visual 
understanding, receptive and expressive language, 
imitation, requests, labeling, play and leisure and social 

  



7 
CPT is a registered trademark of the American Medical Association 
Copyright 2013-2014 American Medical Association, All rights reserved. 
Last updated Jan. 27, 2014 

 

 

interactions. Specific destructive behavior(s) assessments 
include structured observational testing to examine events, 
cues, responses, and consequences associated with the 
behavior(s). 

Exposure behavioral follow-up assessment (0362T, 
0363T) is administered by the physician or other qualified 
health care professional with the assistance of one or more 
technicians. Codes 0362T, 0363T include the physician’s 
or other qualified health care professional’s interpretation of 
results, discussion of findings and recommendations with 
the primary caregiver(s), and preparation of report. 

The typical patients for 0362T, 0363T include patients with 
one or more specific severe destructive behavior(s) (eg, 
self-injurious behavior, aggression, property destruction). 
Specific severe destructive behavior(s) are assessed using 
structured testing to examine events, cues, responses, and 
consequences associated with the behavior(s). 

  

Codes 0362T, 0363T include exposing the patient to a 
series of social and environmental conditions associated 
with the destructive behavior(s). Assessment methods 
include using testing methods designed to examine 
triggers, events, cues, responses, and consequences, 
associated with the before mentioned maladaptive 
behavior(s). This assessment is completed in a structured, 
safe environment. 

Codes 0360T, 0361T, 0362T, 0363T are reported following 
0359T based on the time that the patient is face-to-face 
with one or more technician(s). Only count the time of one 
technician when two or more are present. Codes 0360T, 
0361T, 0362T, 0363T are reported per the CPT Time Rule 
(eg, a unit of time is attained when the mid-point is 
passed). See Table 1. The time reported with 0360T, 
0361T, 0362T, 0363T is over a single day and is not 
cumulative over a longer period. 

Do not report 0359T, 0360T, 0361T, 0362T, 0363T in 
conjunction with 90785-90899, 96101-96125, 96150, 
96151, 96152, 96153, 96154, 96155 on the same date. 

(For psychiatric diagnostic evaluation, see 90791, 90792) 

(For speech evaluations, use 92506) 

(For occupational therapy evaluation, see 97003, 97004) 

(For medical team conference, see 99366, 99367, 99368) 

(For health and behavior assessment/intervention, see 
96150, 96151, 96152, 96153, 96154, 96155) 

(For neurobehavioral status exam, use 96116) 

(For neuropsychological testing, use 96118) 
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Table 1 

Reporting of 0360T, 0361T, 0362T, 0363T per CPT Time Rule 

Utilizing Face-to-Face Technician Time 

Less than 16 min Not reportable 

 
16-45 min 

0360T or 

0362T 

 
46-75 min 

0360T and 0361T; 

or 0362T and 0363T 

Each additional increment up to 30 
min 

 
Additional 0361T or 0363T 

 

0359T Behavior identification assessment, by the 
physician or other qualified health care 
professional, face-to-face with patient and 
caregiver(s), includes administration of 
standardized and non-standardized tests, 
detailed behavioral history, patient observation 
and caregiver interview, interpretation of test 
results, discussion of findings and 
recommendations with the primary 
guardian(s)/caregiver(s), and preparation of 
report 

Released 
January 1, 2014 
Implemented 
July 1, 2014 

CPT 2015 

0360T Observational behavioral follow-up 
assessment, includes physician or other 
qualified health care professional direction with 
interpretation and report, administered by one 
technician; first 30 minutes of technician time, 
face-to-face with the patient 

Released 
January 1, 2014 
Implemented 
July 1, 2014 

CPT 2015 

0361T each additional 30 minutes of technician 
time, face-to-face with the patient (List 
separately in addition to code for primary 
service) 

Released 
January 1, 2014 
Implemented 
July 1, 2014 

CPT 2015 

(Use 0361T in conjunction with 0360T) 
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0362T Exposure behavioral follow-up assessment, 
includes physician or other qualified health 
care professional direction with interpretation 
and report, administered by physician or other 
qualified health care professional with the 
assistance of one or more technicians; first 30 
minutes of technician(s) time, face-to-face with 
the patient 

Released 
January 1, 2014 
Implemented 
July 1, 2014 

CPT 2015 

0363T each additional 30 minutes of 
technician(s) time, face-to-face with the 
patient (List separately in addition to 
code for primary procedure) 

Released 
January 1, 2014 
Implemented 
July 1, 2014 

CPT 2015 

(Use 0363T in conjunction with 0362T ) 
  

(0362T, 0363T are reported based on a single 
technician’s face-to-face time with the patient 
and not the combined time of multiple 
technicians) 

  

Do not report 0359T, 0360T, 0361T, 0362T, 
0363T in conjunction with 90785-90899, 
96101-96125, 96150, 96151, 96152, 96153, 
96154, 96155) 

  

Coding Tip 

If the physician or other qualified health care professional 
personally performs the technician activities, his or her time 
engaged in these activities may be included as part of the 
required technician time to meet the elements of the code. 
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Question: Oral health risk assessment codes revision 
 
Question source: DMAP Staff 
 
Issue: At the January 9, 2014 VBBS meeting, the codes for providing oral health risk 
assessments in medical settings were discussed.  OHAP had made recommendations to 
have D0145 only on the dental lines (as the CDT book specifies this is by a dentist) and 
between the OHAP meeting and the VBBS meeting staff had found evidence that 8 
other states were using D0145 for medical providers (7 of which requiring additional 
training). Based on this, and the coding description also being more applicable, a 
recommendation was made to place this code on the medical prevention line.   
 
Since then DMAP, and Dr. Tyack, and input from Deborah Loy (Capital Dental Care) 
have supported the withdrawal of D0145 as a potential code due to the CDT limitation of 
this being for the exclusive use of dentists, the D0191 code to be used by medical 
providers instead. 
 
Additionally, DMAP has again requested holding off on implementing the move of D0191 
and the oral health risk assessment codes to the medical lines (Line 1 and 3) in order for 
them to complete the rules process.  The guideline was added to ensure that there 
would be criteria that had to be met for a provider to be eligible for the additional 
payment.  The rules are currently undergoing development but have not yet been 
established.  Simultaneously, there is input from some other CCOs and subcommittee 
members that moving forward with this is important and do not wish to delay. 
 
Codes in question 
 

Code Code Description Lines 

D0601 Caries risk assessment and documentation with a finding of low risk 1,57 

D0602 Caries risk assessment and documentation with a finding of moderate risk 1,57 

D0603 Caries risk assessment and documentation with a finding of high risk 1,57 

 

Code Code Description Lines 

D0191 Assessment of a patient - a limited clinical inspection that is performed to 
identify possible signs of oral or systemic disease malformation or injury 
and the potential need for referral for diagnosis and treatment. 

1,57 

 

Code Code Description Lines 

D0145 Oral evaluation for a patient under three years of age and 
counseling with primary caregiver 

57 preventive dental 
services 

 
1/9/14 VBBS meeting minutes 
 

Discussion: Livingston presented an issue summary.  The question was raised 
as to whether this would diminish patients seeking dental services if preventive 
services were provided in primary care offices. Members agreed that barriers to 
dental evaluations and services were significant and that risk of not having these 
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services is greater than a potential risk of relocation of services.  Shaffer raised 
the concern that there are some implementation issues that may take longer to 
resolve than by the April 1, 2014 List.  The specific concerns are about what 
would qualify as a training program and which standardized risk assessment 
tools would be appropriate.  There was concern that if risk assessment and 
counseling codes were added to medical lines prior to establishment of criteria 
that there would be confusion.  There was clarification that DMAP administrative 
rules would have authority over training and tools.  Additionally, there was a 
question about the choice of 21 as a cutoff for children and it was clarified that 
was chosen because of the ACA requirements of dental services for up to age 
21.  After discussion, a guideline was proposed that would enable these codes to 
be placed on the April 1, 2014 List, and DMAP will go through its administrative 
rules process to address the implementation issues that may take longer than 
April 1 to fully define.  There was a discussion about the D0191 code which is 
currently only open for payment for dentists. The decision was made to add this 
code to Line 3 and Line 1 with a guideline as well. D0145 was discussed and 
DMAP would need to determine how this may be opened up to non-dentists 
given other states have done this, although the coding definition appears specific 
to dentists. 

 
Dodson suggested OMA, OAFP, AAP society, and OHAP all work together to 
determine implementation considerations.  
 
Actions: 
1) Place D0601-0603 and D0191 on Lines 1,3, and 58 
2) Adopt a new guideline: 

Guideline Note XXX Oral Health Risk Assessment 
Line 1,3, 58 
CDT codes D0601-D0603 and D0191 coverage is restricted on these 
lines as follows: 

Line 1:  pregnant women only 
Line 3:  children under the age of 6 only  
Line 58: children under the age of 21 only 
 

These services are included only when performed using approved tools 
and when performed by a provider who has completed an approved 
program. 

3) Place D0145 on Lines 3 and 58 
4) DMAP will address through its rules process: 

a. Appropriate standardized tools that would be required to receive 
reimbursement for risk assessment 

b. Necessary training for medical providers to bill using these codes 
5) Dodson and Tyack to work together with staff on coordinating logistics of a 

stakeholder workgroup. 
 
 
HERC Staff Recommendations: 

1) Remove D0145 from Line 3. Keep only on Line 58. 
2) Discuss whether to delay implementation of D0601-D0603 and D0191 being 

placed on Lines 1 and 3. 
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Issue:  Dental Examinations in Medical Settings 
 
Date:  1/7/2014 
 
1. What is the policy question? 
 

Should OHP cover D0145 dental evaluations provided by non-dentists in medical settings? 
 

2. Describe the issue background. 
 

 Preventing onset of early childhood caries is one of the best ways to improve oral health and 
reduce cost: fewer E.R. visits, fewer extensive restorations, less anesthesia, fewer school 
absences, etc.  

 One strategy is to increase oral health services for young children in primary care offices.  

o Receptivity: Parents of infants and toddlers are especially receptive to guidance. 

o Frequency: Pediatricians have frequent contact with young clients; they often see 
children up to six times before age two. 

o Access: It is often easier to find a pediatrician than a pediatric dentist. 

 The HERC recently recommended adding coverage of D0145 in medical settings for the April 2014 
Prioritized List. 

 OHP currently separately covers topical fluoride varnish in medical settings. Medical providers may 
also include an oral health assessment during well child visits. However, the provider does not bill 
separately for the assessment, unless required to do so by a CCO.   

 

Coding Concerns 

 D0145 provided by non-dentists is contrary to the CDT. Per the American Dental Association 
(ADA), dental evaluations include diagnosis and treatment planning, which cannot be delegated 
and are a dentist’s responsibility. 

 A survey from the American Academy of Pediatrics (AAP) identified eight states that cover robust 
oral health services in medical settings.  

 All eight cover D0145 (oral evaluation for a patient under three) and D1206 (topical fluoride 
varnish).  

 However, all eight started before there was a code for D0191 (assessment of a patient).  

 If these states had it to do over again, some would likely rely on D0191 instead. 

o Example: The dental policy director for Alaska says they might have instead reimbursed for 
D0191 if the code had been available when they started their program.  
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 The purpose of CDT codes is to provide “uniformity, consistency and specificity in accurately 
reporting/documenting dental treatment.”  

 OHP currently covers D0145 (at $23.66) evaluations in dental settings. An evaluation conducted by 
a dentist is far different than what a physician, PA or NP can provide in a well-child visit.  

 D0191 became available in 2013. The HERC previously concluded D0191 was intended for mid-
level providers, hygienists, physicians, physician assistants, and nurses.  

 Currently, CCOs are free to voluntarily choose to separately cover D0191 in medical settings.  

 

Timing Concerns 

 All but one of the programs identified by AAP requires medical practitioners to complete 
specialized oral health training before billing for oral health services.  

 A majority also have a risk assessment form for providers to complete. The forms play a role in 
educating caregivers and streamlining urgent referrals. They also give assurance that the provider 
is providing oral health services as intended and beyond what is typically included in a well child 
visit. 

 Reimbursement rates for evaluation/varnish run from $25/$15 to $40.38/$23.41. 

 Most, if not all, of the programs grew out of broad coalition efforts. They often include major 
education components with training materials for providers and education materials for parents and 
caregivers. 

 
3. Recommendation. 
 
OHP should not reimburse medical providers for D0145 (or D0191) at this time.  
 

If done thoughtfully, opening D0145 or D0191 for medical practitioners is a step toward better 
health and better care at a lower cost. Opening the codes would also allow us to better capture 
the full extent of oral health services in the OHP program. However, reimbursement should not 
begin until there is a proper framework for a viable program.  

 
OHP should not reimburse medical providers for D0145 until decision makers consider and reject the 
possibility of opening D0191 instead, and make a determination on delegation.  

 
4. Analysis and Assumptions 

 
I assume CCOs are currently free to separately reimburse their providers for D0191 in medical 
settings, despite the fact that D0191 is only included on line 58 for preventative dentistry. This is 
based in part on a conversation with a representative of Trillium.  
 

5. What will be the impact of this change on: no impact; recommendation preserves the status 
quo 
 
a. Clients 
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b. Providers 

 
c. Other stakeholders and community members 

 
d. DHS/OHA staff  
 

6. Will new rules, contracts or protocols be required to implement this change? 
No. 
 

7. Is federal approval required for this change/modification? (If yes explain).  
No. 
 

8. What is the planned effective date for this change? 
n/a 
 

9. What is the economic impact of this change? Describe any economic impact or cost you 
anticipate, Depending on the issue, detailed fiscal documentation may be required. 
 
no impact; recommendation preserves the status quo 
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February 11, 2014 

 

 

Oregon Health Policy & Research 

Health Evidence Review Commission 

1225 Ferry Street 

Suite C 

Salem, Oregon 97301 

 

RE: Dental Procedure Codes D01206, D0145, and D0191 

 

Dear Darren Coffman: 

 

The Health Evidence Review Commission (HERC) has made some recent decisions 

regarding dental procedure coverage and line placement. I do not feel these decisions 

have necessarily included input from the Oral Health Advisory Panel (OHAP) and/or if 

they were discussed the subjects were not well vetted before HERC made a decision.  

There is a great deal of broad based oral health expertise on the advisory panel to not use 

it to full advantage.   

 

A decision was made by the HERC to expand coverage in a medical setting of fluoride 

varnish D1206 up through age 18.  As an oral health advisory panel member I do not 

dispute the evidence and value of fluoride varnish in a medical setting for younger 

children. It is questionable on its impact for older school age children.  This HERC 

decision was made without input from the OHAP.  Having a dental home is a key factor 

in a child’s oral health.  It is for this reason that the American Academy of Pediatrics 

‘Oral Health Risk Assessment Tool’ lists ‘existing dental home’ first on its ‘protective 

factors’. Oregon Health Plan (OHP) utilization shows low penetration rates for young 

children however, penetration numbers rise significantly for school aged children.  

 

Families covered under OHP struggle with environmental barriers (i.e. transportation, 

time off from work/school, arranging child care for children not scheduled to be seen 

etc.). It is for these reasons that medical-dental collaboration surrounding the young child 

is seen as a best practice. Young children during the first years of life are seeing medical 

providers for well child checks and immunizations.  Incorporating oral health assessment, 

anticipatory guidance and fluoride varnish during these visits makes good practical sense.  

It makes less sense to do so with older children and potential confuse parents or through 

the convenience of not having to seek services from yet one more provider (a dentist) 

negatively impact either an established dental home or motivation to acquire one.  If I am 

a stressed out mom and my medical provider looks into my child’s mouth, gives some 

hygiene instructions and applies fluoride varnish I am going to think why do I have to 

make that ‘extra visit’ to see the dentist. 
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A medical provider should need to do an oral health risk assessment in order to bill 

D01206.  If a child has an existing dental home (at age?? to be determined in conjunction 

with input from the OHAP) the OHP member should be found low risk and fluoride 

varnish in a medical setting after that age would not be covered.  If the child does not 

have an existing dental home vanish would be covered.  However, in addition to applying 

varnish the medical provider would need to make a referral to the coordinated care 

organization (CCO) for a dental home to be established. One of the CCO metrics being 

proposed is dental service penetration. Services delivered by a medical provider are not 

per Medicaid counted as dental services they are oral health services.  The CCO has a 

wonderful opportunity to coordinate care across delivery systems.  The HERC’s decision 

to cover fluoride varnish in a medical setting for the older age child seems counter 

intuitive to Triple Aim goals of better care, services and lower costs.  Tearing down 

delivery system silos versus building new ones is a vision of transformation.  

 

Another decision by the HERC was to place D0145 (oral evaluation for a patient under 

three years of age) on a medical line to cover this procedure being done by medical 

providers.  I wholeheartedly disagree with this decision. With the Health Insurance 

Portability and Accountability Act (HIPPA) it not only included privacy rules but also 

mandated use of national coding standards.  For dental that would be the American 

Dental Association (ADA) Current Dental Terminology (CDT) coding manual.  In the 

CDT under the ‘Diagnostic’ section are found the clinical evaluation codes.  The 

evaluation codes descriptors state ‘the codes in this section recognize the cognitive skills 

necessary for patient evaluation. The collection and recording of some data and 

components of the dental examination may be delegated, however, the evaluation, which 

includes diagnosis and treatment planning, is the responsibility of the dentist…  
 

The CDT is a copy-write manual.  No other procedure code descriptors other than the 

evaluation codes so clearly calls out the dentist and him/her not delegating this diagnostic 

component.   These evaluation codes are not simply an assessment and/or screening they 

encompasses the full breadth of dental diagnosing, and treatment planning including 

development of a preventive oral health regimen.  Although I have the utmost respect for 

the cognitive skills of medical providers the ADA code descriptor requirements of D0145 

cannot be met by a medical provider.  

 

Under the OHP and any other Medicaid program requirements a provider must bill the 

‘most accurate code’ that describes the service delivered. ADA recognized the 

importance of non-dentists in conducting oral health pre-diagnostic services such as 

screening and/or assessment.  Unlike the evaluation codes the new screening and 

assessment codes can be done by non-dentists (i.e. medical and/or mid-level dental 

providers).  My recommendation is that HERC remove D0145 from a medical line and 

instead D0191 (assessment of a patient) described as ‘a limited clinical inspection that is 

performed to identify possible signs of oral or systemic disease, malformation, or injury, 

and the potential need for referral for diagnosis and treatment should be added to a 

medical line in its place. 
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Although Oregon does allow physicians to do dental services it does not relieve a medical 

provider from being held to the cognitive skills and standard of care expected to do the 

service as described. It also does not relieve a provider from billing the most accurate 

code that describes the service. It makes dill or beans to me if some states are allowing 

medical providers to bill D0145. Many states made this well intentioned but ill resulted 

decision trying to fill a void of not having any other dental screening and/or assessment 

codes to choose from. That is not the case today with D0190 and D0191 added to the 

CDT coding manual.  I feel medical providers should be paid in addition to a well child 

check for doing D0191.  

 

In closing, many in dental have anxiously awaited risk assessment codes.  The new risk 

assessment codes are D0601 (low), D0602 (moderate) and D0603 (high) risk come with a 

flurry of expectations. The risk assessment that will take place in a medical setting will 

look very different than those in a dental setting.  The average medical encounter has a 

lot to squeeze in a limited duration of time. Dental will be working out what we hope to 

see done in utilizing risk assessment codes. Some of those decisions will need additional 

evidence and debate. Medical on the other hand has an acceptable tool in the oral health 

risk assessment proposed by the American Academy of Pediatrics.  This is the same tool 

recommended by ‘Smiles for Life’ a training program with wide support from the 

medical community.  I would recommend its use for medical providers. 

 

I have recommended to the Division of Medical Assistance Programs that medical 

provider has oral health training available to them similar to what is done in other states.  

Oregon’s ‘First Tooth’ program or ‘Smiles for Life’ could be the training curriculum for 

medical providers. A medical provider who wishes to receive higher reimbursement for 

oral prevention codes would in states like Washington and North Carolina be required to 

complete training.  Ones who do not want to complete training still may bill the codes but 

will not be reimbursed at the higher level. 

 

I sincerely hope the HERC reconsiders recent decisions and reconvenes the OHAP for 

further discussion and vetting.  

 

Sincerely, 

 

 

Deborah Loy 

Capitol Dental Care  



Botulinum Toxin for Chronic Migraine 

 
Question: How should botulinum toxin as a treatment for chronic migraine be placed on 
the Prioritized List? 
 
Question source: P&T, HERC staff, DMAP, Allergan 
 
Issue: A unique CPT code for botulinum toxin injection for treatment of chronic migraine 
(CPT 64615) was reviewed at the December, 2012 VBBS meeting as part of the 2013 
CPT code review.   Based on a 2012 MED review finding that botulinum toxin is 
ineffective for the treatment of chronic migraine, the VBBS/HERC recommended that 
this CPT code be placed on the Excluded List.   
 
In the interim, HERC staff, DMAP, and P&T have become aware that all pharmaceutical 
treatments require a “pathway to coverage” under federal Medicaid drug rebate law.   
 
P&T will be reviewing the use of botulinum toxin for all indications at their May, 2014 
meeting.  It is expected that P&T will recommend certain requirements that a patient 
must meet to qualify for botulinum toxin therapy for chronic migraine. 
 
 
HERC staff recommendation: 

1) Add CPT 64615 (Chemodenervation for migraine) to line 414 MIGRAINE 
HEADACHES to the October 1, 2014 list. 

2) Staff to bring back a new guideline note to the August, 2014 VBBS/HERC 
meeting in the format below that is based on P&T’s recommended Prior 
Authorization criteria from their May 2014 review, which will then be incorporated 
into the October 1, 2014 Prioritized List of health services. 

 
 
Model guideline note language for Line 435 
Chemodenervation for treatment of chronic migraine (CPT 64615) is included on this 
line for prophylactic treatment of adults with chronic migraine (defined as headaches on 
at least 15 days per month of which at least 8 days are with migraine) only when the 
patient meets [insert here the criteria for use as defined by the Pharmacy and 
Therapeutics Committee at its May, 2014 meeting]. 
 



Section 8.0  

ICD-10 Mapping 



Summary of Work to Date Correct Errors on the ICD-10 Prioritized List 

 
The HERC staff have been working with DMAP and outside stakeholders and have been 
conducting internal data analyses to ensure that the October 1, 2014 Prioritized List is published 
with as few errors as possible.  To this end, staff completed the following tasks: 
 

1) DMAP provided a list of approximately 1000 ICD-10 codes which appeared on various 
DMAP lists (Ancillary, Diagnostic, Excluded) which were more appropriate for placement 
on the Prioritized List.  HERC staff reviewed this list and placed codes on appropriate 
lines on the PL/gave suggestions to DMAP for placement on their lists. 

2) HERC staff have noted various errors in code placement as topics are reviewed and 
have moved codes to more appropriate line(s) as deemed necessary. In many cases 
these errors were administrative errors; in some cases they were based on further 
review by HERC staff, but in all cases the changes were made to better align the codes 
with the intended prioritization of the HERC, based on input from the VbBS as well as 
the experts who assisted with the ICD-10 conversion. 

a. Many leukemia and lymphoma codes were on incorrect lines, and have been 
adjusted. 

b. Fracture lines had various code errors resulting in incorrect codes on the 
extremity lines, hip and pelvic fracture lines. Also some codes needed to be 
moved to different lines based on whether they were an open or closed fracture, 
or a fracture with delayed healing, malunion or nonunion. 

c. Viral codes on various incorrect lines. 
d. Anemia codes on incorrect lines. 
e. Influenza line with various incorrect codes. 

3) HERC staff have run various data analyses and tabulated, analyzed and corrected 
various errors. 

a. Assigned codes appearing only on deleted lines to appropriate lines. 
4) HERC staff have reviewed the guideline notes for correct inclusion of ICD10 codes. 
5) Administrative corrections to typographical and similar errors. 
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