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Chapter I

INTROCUCTICN

tne of the widely used chleroghenoxy herbicides is the chemical .
2,4,5~trichlorophenoxy acetic acid, commenly referred to as 2,4,5-T.
A selective herbicide, 2,4,5T is especially useful for brush control
" on rangeland, along right-of-ways, and in conifer forest habitats.
The marent acid is formulated in a variety of emulsifiable esters
and specific amine salts registered for use in both Canada and the
United States. |

Many studies have been csnducted to determine the fate of TCID in the
envirorment. Since TCID is reportedly not mobile in soil, it is not
considered to ke a risk in ground water. 1TCID dees not accumulata

in vegetation (1).

In comparison with other pasticide products, the phenoxy herbicides are
relatively non-toxic to mammals, and 2,4,3-T is classified as mcderataly
foxic with an acute oral LD, (rat) at 500 mg (acid tasis)/ks (2).
However, low levels of TCID have kteen shown.tc have cncegenic effects
in rocdents and related effects in primates. Fetotoxicity and terato—
genicity have kbeen demecnstrated at low' levels, with the appearance of
claf: palat2 end kidney ancmalies in rats, mice, and hamsters. Imbric-

o .

toxic effacts in zvian stecies have also been reportsd (1).



In July, 1978, Staff of the EPA Office of Pesticide Pregrams (QPP) and
Colorado State University epidemioclogists met in Oregon with leccal and
State health officials to begin an imrestigatidn into a group of women
living in the vicinity of Alsea who claimed they had experienced
miscarriages because of herbicide spraying in the course of forest
management. The investigation was precipatated in late June, 1978,
wnen EPA received a letter signed by eight wemen living in this area
who had experienced 10 miscarrizges since 1873. The wamen claimed

to be surrounded by forest land which has been spraved for years with
herbicides kncwn to contain dioxin. They also charted their dates of
miscarriage and related dates the forest areas wers sprayed. Each of
the women was under a physician's care at the time of miscarrisce, and
neither the women nor their dectors _ccu.ld asgertain thie reascns for
aborticn. The investigators .met with Eour‘ of the women to discuss the
circumstances of their reported exgosure and any pessible relaticnship

ts their subsecuent miscarriages.

Tollewing the visit by EPA and Colorado State University staff, an
extansive health ques;.:ionnaire (Aprendix A) was designed jointlvy by
QPP's tpidemiologic Studies Programs (5SP's) in Miami, Iowa, Scuth
Carolina and Colorado, in which detailed cuesticns on self and family
sregnancy and medical histories, envircrmental aspects, diet, cezu-
mational and househcld pesticide usage were included. Curing the first
week of August, 1978, an ezidemiologist frem Colorzde's ZSP admin-
istered the cuestionnaire to nine wemen who naé aexceriencesd 13

confirmed miscarrizges Srcm May, 1973 to March, 1578.

(3]



During lat2 August and early September, the health cuesticnnzire and

related data (spray applicaticn, vital statistics, etc,) were evaluated

independently by 10 experts in the £ields of cbstetrics, gynecoaleqy,

epidemiology, biostatistics, reproductive endccrinolegy, and perinatal

medicine.

L.

2.

3.

The consensus of the raviewers was that:

the spontanecus abortions did appear to follcw a seasonal
gattern (two of the reviewers noted the seascnal relationship

but drew ne canclusions);

Goed Samaritan Bospital records for Zenton County wemen

for the years 1875-=77 showed numerically higﬁe: ratss of
spontaneous akbortions per live births during Jan., Feb., Mar.,
and Cct., tov,., and.Cec., of each year than curing April
through Sept. (thesa recsrds were basad on stillbirths of
terms creéter than 20 weeks). Conversely, 10 of the 13 miscar-
riages reported by the Alsea rarticipants cccurrsd during the

months of April thrcuch September (1973-1973);

there was a high numerical incidence of March to June
miscarriages (nine of 13) ameng the Alsea participgants. FHowaever,
there was ccncern that the reporss micht ccmprise a biased

semple (alkeit unintanded) of all miscarriages that cccurrad

within the area and years uncder investigation;

(%)



4. a causal relaticnship tetween forast herbicide sptayihg
and reproductive wastzge had not teen demcnstrated frem the datz
presented. Cpinions ranged from ". . . no evidence of a
causal relationship . . ." to "I cannot support or refute a
cause and effect relatienship . . ." Re&iewers either stated
or inferred that there was no rsal evicdence of an epidemic

ktased cn the data presented.

An analysis of the data by staff of CPP's Human Effects Monitoring

Branch (EEMB) identified:

1) the possibility of a relationshic tetween time of
sprayving ané concegption and subsequent aborticns among

the Alsea wcmen; and

2) the fzct that, while State and county records of spontanecus
acortions are given for terms of 20 weeks or greatsr, 12 of
the 13 miscarriages experienced by the wemen in Alsea were

for terms of less than 20 weeks.

Based upcn the comments of the reviewers and EEMB staff, OFP uncdertcok
ts develop data on spontaneous ztortions of 20 weeks durzticn or less

in the Stucdy 2rea and in a comparable contrel gepulation.

>



The current study of §-vear spontaneous abortion ratass in three Qregen
- areas was initiated by the Buman Effects Monitoring Branch, Cf£iice cof
Pesticide Progr;m, in October of 1978. The study was accomplished
under contract to the Epidemiclegic Studies érc‘:gram (ESP) projects in
Colorado, Florida and Idaho. Scientists from the Colorade Project,
under the direction of Dr. Eldon Savage, organized and conducted the
field investigations, develored the data including the spontanecus
abortion index, and prepared much of the report. Idaho gproject stafs
assisted in collection of hespital data in Malheur County. Statistical
analysis and the interpretative narrative were developed bv Drs. Robert
Duncan and Themas Xeefe of the Florida and Colorado projects, resgect=
fvely.

The follewing scientist were instrumental in the suctessiul develomment
ard conduct of the study:

Dr. Elden P. Savage, Director, Colorade zSP, Colorado State
University :

Calorado ESP Staff: Drs. Themas Reefe, Fobert Zimmerman and
Richard Bayes; Messrs. William wheeler, Lawrence Mounce and JerTy
Rench; Ms. lois Cox and Ms. Barbara Stavens.

Idaho ESP Staff (Dr. Charles 8rckopp, Director): Ms., Jill Wyatt
arnd Ms. Pamela Smith.

Dr. Rebert C. Cuncan, Dirsctor, florida £SP, Scheol of Mediéine,
University of Miami.

HEMB Staff: Drs. Jack Griffish and Charles Miller, Mr. Rotert
Beath and Ms. Mary Frankenberry.

This report was organized and edited by:
Jack Griffich, Ph.D.

Rebert Heath, M.S.

wn



Cazpter II

PURFCSE AND SCOPE

The purpcse of this study was to assess the rates of spentanecus abor-
ticn occaxrring in a 'forested regicn of Cregen's Coastal Range, centered
abcut the Alsea basin, where 2,4,5~T has been commonly usad in forest

manacement, and o canpare tivse rates with rates ccorring in 2 cora-

rable control area.
Specific cbjectives of the study were to tast the following hywotheses:

a. whether cr not diffsrences in sgontanecus zbcrticn rates exist

between the study ard cont=ol sopulaticns;

.b. whether or not seascnal variztions in rates exist within the

study and control porulaticns;

c. whether cr nct such variaticns, if they exist, can be as-
scciatad with time and concentraticn of sprzy applications in

the stidy area.

The data are limit=d to in-catient reccords of wamen hospitalized for

ssontanecus accrticnsg of less than 20 weeks term, basad upen:

a. ‘the ctservaticn that 12 of the 13 miscarriages reportad ty th
cricinal nine zarticizants wer=2 fox terms cof lass than 20

weaks durzticn;



the assumction that a possible chemical effact would be most
likely during the first trimester cf rregnancy and could
therefore be masked in aborticn data spanning the entire nine

‘mnths of ‘tem.

~1



Chapter III

METHCOLS

The methods used in this study consisted of defining the study area,
developing/confirming a 2,4,5-T use history in that area, researching
U.S. Postal ZIP ccde boundaries, selecting a contzel area, defining an
urban area, abstracting spontaneous abortion data from the hospitals

in the three areas, interviewing area physicians, retrieving county
birth data from Oregon computer tapes, and callecting various descript-

ive data ancillary to the study.

Description of the Studv Area

The Study Aiea ccmpr:ées apcroximately 1600 scuare miles of Cregen's
forested Coastal Range (Figures 1 and 2). It was selected so as to te
centered around the "Alsea kasin®, an area of arproximataly 400 scuara
miles. The Study area includes the western half of Benton County,
northwestern Lane County and all but the northern and northwestern
reaches of Lincoln County. It is bounded cn the west Ly approximatsly
70 miles of the Pacific Coast entending from Lineoln City southward to
Florences, and extends inland for distances rancing f£rem 10 to 35 miles.
(Exact boundaries conform to U.S. Postal ZIP boundaries.) The Study
area includes all tut the northern and scuthern reaches of the Siuslaw
National Forest. Interspaced throughout one numercus ccmmercsially owned
and Bureau of Land Management forested acreages (Figure 3). Mome=in
elevations of arcroximately 1,000 fzet are not lncommon; Sesk eievaticn

is slichtly mere than 4,0C0 £eet,

n
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Figure 2. Study Area in Lane, Lincoln and 8enton Counties of Oragon
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Figure- 3. Land Cover in Lincoln, 3enton, and Lane (partial) Counties Oregon




Drainage.is primarily westward; principal rivers iriclude the Siletz,
Alsea, Yaquina and the Siuslaw. Zastern fringes of the area drain
eastward into the Willamette Valley. Maximum runcff is reached gen-
erally during the winter menths as the result of storms off the Pacific

eccurring usually as rain. There is little snow accumulation.

The Study area is predeminantly rural. The four hospitals in the area
are located in the four largest towns: Newport (pop. 5,200); Lincoaln
City (4,200); Toledo (2,800); and Florencas (2,250). Each of Atnese hospi-
tals was utilized in the study. With the excegtion of Philcmath .
(1,700), all other tcwns/villages have populations of less than 1,C00.

Alsea has a porulation of 400 (1970 census).

All of the nine wemen who garticizated in the £irst thase of the investi-
gation resided, at the time of pregnancy, in ‘rural residences located
within 12 miles of Alsea. All tut one of the wemen resided in the Alsea
River watarshed; the ninth resided southwest of Philcmath in the

Corvallis watarshed.

Descrinticn ¢f the Cantrol Arsa

After careful review and consultation with staff of the Cregen Stace
Eealth Cepartment, the Centrol are=a was salscted in Malheur Csunty,

Qregen. Selechion was based on the following criteria:

1. The area had little or no use of 2,4,3-T.

2. The area is crimarily rural, as is the Study arsa.

1~
-



3. Physician practices and hospital facilities were exgectad to

be similar to those in the Study area.

4. - The area bore topegraphic similarities to the study area,
being of similar elevaticn and, although not mountaincus, having

rugged terrain (escarmments, rolling hills, arroyos, cinyens).

The Control area comprises four centiguous postal ZIP cade zones in the
northeastern part of Malheur County (See Figure 4). The area covers
arproximately 1,000 square miles and is tounded on the east ané north- .
east by the Snake River, which there forms the Qregon~Idaho boundary.
Several creeks érain the area eastward ints the Snake River. Approxi-
mataly %0 vercent of the area is classified as rangeland, segecrush
being the deminant vegetation. Cropland acccunts for 3 small but
important percentage of the arsa alonc strsam and river courses.
Twenty—cne tercent of the land in the cocunty is in grivate cwrership,
75 percent is Federal and the remainder (S5%) is State, county, or

local goverrments. (See Figure 3)

The two hospitals in the Czntrol area are located in the two largest
towns: Ontario (fop. 8,200) and Nyssa (pop. 2,900). Both hespitals
were utilized in the survev. The area also includes the town of Vale

(1,850) ard the villzges of Barper and Cairo (zep. lass than 2850).



Figure 4. Control Area in Malheur County Oregon

P ———
e o
e
e

CONTROL AREA—™

L 30 Mites 3

sCatLz

-
[PY



Figure 5. Land Cover in Malh-eur County Oregon
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Perscnnel frem the Malheur County Cooperative Extension Agent's office
had no specific}figures to report on pesticide use in the county;
however, it was staﬁed that there is very, very little use of 2,4,5-T

in the county, particularly in the cultivatad areas. Personnel from
the area office of the BLM, which has the respensibility for management
of public land within Malheur County, reportsd that 2,4,5~T has not
teen arrlied on B8IM lands in the county since 1972 by either SIM or
ranchers with grazing permits. Additicnally, BIM cerscnnel stated that
no pesticides of any kind had been applied to 3LM grazing land since
i968. A sagebrush control rrogram used 2,4-D but nct 2,4,5-T in Malheur

County.

Descricticn of the Urkan Ar=a

The Urkan area is comprisad of the two connecting Postal IZIP zones tﬁat
encempass the cities of Corvallis and Alkany, Cregen. 3oth sites are
located in the agricultural non-forested Willamette Valley. The
Corvallis ZIP zone is contiguous with the east-centrzl beundary of the
Study area and the Alkany zone ccnnects the Corvallis zene at i{ts norch-
east corner (see figureé). The scpﬁlations of Corvallis end Alkany are

over 37,000 and 21,000 (1970 census).

' -
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Figure 6. Urban Area in Benton County, Oregon
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TABLE 1

* .
Selected Agricultural Statistics fcor Counties Including
the Study, Centrol and/or Urban Areas

Cregon, 1972 - 1977

County and Arsa

- Malheur Lincoln Lane 2enten
Control Study ‘Stugy Study &
Crzan
All Farms, Numbexr 1,357 258 1,840 575

Land in Farms, Acres ‘ 1,360,195 47,390 270,587 129,034

Approximate Land Area, Acves 6,309,780 631,104 2,913,280 427,320

Zercent in Farms | 21.6 7.5 9.3 30.2
forest Producticn, Mumber

of Farms 5 38 138 58
Perest. Producticn, Dollars 1,278 208,726 533,042 437,313
Crcps, Munter of farms 935 89 - 900 301
Ceops, Dollars 23,040,153 495,703 11,780,769 3,317,112
Livestock, Nunker of Farms 991 214 1,152 423
Livestcck, Dollars 20,063,573 1,028,121 9,319,416 2,567,955

*U.S. Buresu of the Cansus, Cansus of Agricultur=s, 15682 'wl. 1 ar=za
Rercrt Part 41. Crecen Section 2. County [atza. U.S. Govermment
Printing Cffice, Washingten, D.C. 1972.

§—
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Wemen in both cities use Goed Samaritan Eespital in Corvallis fer
gyrecolegical and/cr ckstetrical care, as do varicus wemen throuchout

the Study area. All spentanecus aborticn records for terms of less than 20
weeks were cbtained from the Eospital, first, to derive additicnal

data fer the Smay area . and, second, to permit compariscn of seasonal
spontanecus aborticn patterns and fraquencies in an unsprayed urtan

area adjacent to the Study ar=a.

The aborticn data for the Urbkan area are consicdered to be of limited
utility in this study because of an arparent tendency for firss-
trimester zborticns to be frecuently handled in urban clinical .
facilities of a type that do not exist in 'the Rural Study and Contzel
areas. The éata are useful, however, in providing a measure of

menthly and seascnal trends cn patterns in acorticn frecuencies,

Pesearch of 7IuCcode Bcundaries

To facilitate an icdentificaticn of the beundaries of the Study area,
2P cce maps were develcped with the cocreraticn of ferscmnel in
lecal pest offices. The boundaries of the Study area, which coincide
with the zip code delivery rcutess, remained unchanged curing the study

time frame of 1972-1977 (See Tzble 2).



ZI? Cocdes Corresponding to the Study, Urkan,

TABLE 2

and Control Areas

Oregen, 1972 - 1977

Area Zip Coces

Urkan 97324, 97330 @ —m09m ——

Gcnf:pl 97906, 97913, 97914,'97918

Stucy 97324, 97326, 97341, 97343
97357, 97365, 97366, 97367
7369, 97370, 97376, 97380
97388, 97390, 97391, 97394
97439, 97453, 97480, 97498




Scrav Data

In the stucy of the Alsea area wcmen, s?ray éata en the use of 2,4,5-7
were collected and plotted for the immediate area referred to as the
"Alsea Basin". This inforraticn was supnlier! 'y the following major
organizations that used the chemical: USFS-Siuslaw Natiocnal Forest;
USDI-3ureau of Land Manzcement, Alsez Rescurces Area; Willamette Indus=-
tries, Inc., Pilematyk, Cregoen; and Starker Forast, Philecmath, Qregen.
The supplied cdata consisted of the ﬁatn(s) of arglicztion, rate of
arzlication, formulation, 'wmker of acres treated, and the location of

the treated lanc.

The lecations of the sgrayed areas were plotted to quarter-secticn cn
téwnship mars. In this marmner the perimeter of the "Alsea Sasin” csuld
then na dzfined as one covering arsroximately 4C0 scuare miles or

288,000 acres. Curing the =vear wericd frem 1272-1977, a tctzal of 7121
acres was treated with 99175 rcuncds of 2,4,3-T. The zmoundage and acreage
varied frem year ta year (Tzhle 3). The areas treatad durins thié

vericd represent agrproximately 33 of the total acrezge within the "Alsea

it
355&5 ¢

As menticned nraviously, the rredominant festure cf the study zres is
the forested Coastzl large. Since the Czastal Rance eitends fron norsh

sz . . o in $ . : . - . Y e
r Californiz ineo Washingtsn, 1t was cconsidered necsssary TS estanlish

that: 1) toncoraphy and vegetzticen sre similar “hirsucheout Creccon; and 2}
forasst maragement rnractices in the Alsea tasin are reprresencative of zhe



Table 37

Total Acres Treatsd and Pounds 2,4,5-T Used in Alsea Basin

Oregon, 1872-1977

Year Acres Treatad Treatment Total 2.4,5-T7 (1bs.)
1872 88 0.5 1b/A 44
a8 1.0 1b/A 98
219 2.0 1bs/A 438
83 3.0 Tbs/A 183
468 768
1973 444 1 1b/A 444
25 2 1bs/A _50
489 494
1974 207 1 1b/A 207.
] .3 Tbs/A 240
287 447
1975 223 1 1b/A 223
23g 2 lbs/A 478
_%0 3 1bs/A 270
§32 ral
1976 1619 1 1b/A 1618
1259 2 1bs/A 2512
2875 4131
1977 1946 1 1b/A 1946
4434 2 1bs/A 888
Q0 3 1bs/A 270
2420 3104
Total 7,133 8,816




entire forested area. Perscnal caommumnicaticns with representatives of
the U.S. Forest Service and commercial tree farm crerators substan—-
tiated that the ecolcgical characteristics of the Ccastal Range wers
consistent in the Cregen Coastal Range and that the chemical, 2,4,5-T,

is used as a commen forest management tool in this region.

The herbicide 2,4,5~T is arplied almest exclusively by heliccpter at an
average rate of two mcunds per acre for contrzol of undesirzble vege~
taticn such as red ilder, vine mple, salmorberry, and Thimblererrv.
Cexrtain weather factors such as wind and precipitation dictata time of
applicaticn, but in gereral the comound is used in the spring (March,
April, or May) with a secord arplicaticn made, if nesded, in middle o
late sumer (July and/cr August). These seascral uszce .atter:' ars

stewn in Tatle 4 ard Figures 7 and 8.

To avoid cont=amination cf watar scurcses crior o 1878, the cenerzl appli-
caticn_poiicy was o aveid spraving near hrmes anxd grovide for a single
swath of 30 &2 60 feet cn ezch sice of any majer stxeam. In Septemter,
1978, the Crecen Ferest Prachices Act rrevided extanded guicdelires,

These cuicdelines required that no sgraying was t© be mece within 500

feet of an inhabited residence ncr within 200 fset cn either sice of a
Class A stream. Class A streams are defined as major stxeams with fish

and/cr cnes that are usad for damestic water suprlies,

Thus, the data Zrom the Alses btasin illustrata 2 zatiern which may be

consider=c as rspresentative of the Studv area. In general, greatsy
rq



Table 4

Applications of 2,4,5-T by Day and Month in the Alsea Z2asin

Qregen, 1972-1877

Year Datas Total Davs Acres treatment Amount Apolied (1bs)
1972 March 17, 20, 31 3 148 296
April 4 B 121 110
July 31 1 48 144
August 1, 19, 23, ? 4 151 218
g 488 769
1973 May 5,6,10,13,14 5 444 344
August 15 1 25 S0
6 469 494
1874 April 26, 27, 28 3 180 180
May 4 1 27 27
July 29 1 4 122
August 2 1 32 95
6 287 447
1675 April 9, 16 2 239 478
May 25, 27, 2% 3 202 232
July 31 1 16 18
August 20 1 85 108
7 8§32 s71
1976 April 3-10 8 2840 4Q¢%8
May 6 1 35 3s
9 2873 4137
1977 March 12-13, 19 g 534 1158
March 24 - April 14 22 1948 19445

25 2420 3104
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Figure 7.

Acres Sprayed with 2,4,5-T in Alse2
Basin Accumulated by Respective Month, 1972 through

<

1977
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Figure 8.

Pounds* of 2,4,5-T Sprayed in Alsea
Basin Accumulated by Respective Month, 1972 through 1977.

*Active ingredient



dnr'ing the summer treatments. Additicnally, the spray rrogram is not
a menth-long operation. Usually it spans only a few days' time. The
duration of the spraying depends cn the mumber of acres to be treated

and on the weather conditicns.

Selection of Hospitals and Abstraction of Scontanecus Abor<ion Data

Scontaneous abortion data were abstracted frem all £ive hospitals
located in the Study and Urban areas (See Figure 9) and from the two
hospitals lccated {n the Coltrol area (See Figure 10). These hespitals
were viewed as the primary source of health care delivery for the
respective aress. The seven Cregen hospitals contacthed are located

in Corvallis, Lincaln City, Newrort, Toledo, Florence, Nyssa, and
Ontario. Those hospitals and the mumber of acdmissicns and live births
that each recorded in 1975 are found in Table 5. all field work was

campletsd curing November and Cecember, 1978.

Most of the hospitals were reluctant to participate in a record search
with non-nospital perscnnel hecauses of gatient cznfidentiality. Three
hospitals permitzed a completa racord search by field epidemiologists,
while at the other four hospitals the data wera acstractad by aoespital
per‘scnnel. Patients' names and addressas, axcepting ZIP ccodes, were not

recoarsed.,

for each of the spentanecus cborticns the following information was

srovicded or ckbstractad: H-ICTA diagrnosis czcde, age of patient, data of

[



Figure 9. Hospitals in Study and Urtan Arsas
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Figurs -i0. - dospitals in Centrol Area
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TABLE 5

Annual Admissions and Birth
Study, Urkan, and Control Areas

Crecen 1972 - 1977

in Eospitzis in

Ecspital Bospital Xmissicns Births
Iccation Neme ity 1975 1975
Crkan Area Good Samaritan Corvallis 7589 986
Stugy Area Western Lane E‘lérence 8oz 87
North Lincala Lineoln City 1367 77
Pacific Communities Newoert 1159 48
New Lincoln Toledo 875 103
Contrel Area . Malheur Memcrial Nyssa 710 110
oly Tcsary Cntario 4C97. 474




spontanecus abortion, gestaticn pericd, and ZIP ccce of patient's resi-
denca., nly reccrds of spontanecus aborticns t;ﬁa(: cceurred from 1972
through 1977 were scught. This time pericd coinciced with the temporal

miscarriace pattern.of the nine criginal Alsea wamen.

Frem 1972 to 1977, two ICTA texts were used by the hespitals. In 1973
B-ICTA was published and spontanecus aborticns were listed by the cocdes
643.0, 643.1, 643.2, and 643.9. The 643.9 cde includes any spcentanecus
aporticns not listed as induced or spenta2necus, Prior to 1873, hespitals
used the 8th revisicn of ICTA. Spontanecus aberticns were coded as
643.0, 643.1, 643.2, and §43.9. The cde mumber 644~ was also used fcr

1972, since this code arproximated E=-ICCA code number 643.9.

Fhvsicizn Interviews

A list of private chysicians who practice at each of the five hespitals
in the Study and the Urkan areas was compiled Zxem infermaticn sre-
vided by the hcspitals and by local health officials. frem the list,
30% cf the chysicians were randemly selectisd for interview. HRowever,
since ghysicans tended to practice in groups, docters not randamly
selected were also interviewed whenever available., In the Study area
19 of 27 (70%) of the chysicians-——all cereral practiticners-—were
centacted., In Corvallis all eicht of the chstetricians/gyrecslcgists
were interviewed as well as 20% (five) cf the ceneral practitioners and

10% (two) cf the intarnists.



When possible, interviews were carried cut in the decter's office.
Zach physician was asked to estimate the numcer of spcntanecus
atorticn cases of terms less than 20 weeks that he or she had treatsd
ger year during the 1972 to 1977 time pericd. Each was also asked

to estimate the percentage of those cases which had been hospitalized.

Because of similarities in medical facilities and rural ocpulaticn
distributicn in the Contxoel and the Study areas, ghysician practices
were assumed to be similar in the two ar=zas. Ther=fore, it was

decided not to conduct chysician interviews in the Control are=a.

Lata Prerarzticn

The data cn spentanecus acorticns of less than 20 weeks Srzm the seven
study hespitals were editad, coded, keypunched, and computer editsd.
The nunter cf menthly hespitalized spentanecus akerticns during 1972-
1977 wer= tabulat=d. for each of the three arzas. These datz wers also
tzbulated ané cxess-tzbulated acsording to thé saverzl variacles of
interest. Ffor example, tﬁe éata ¢n hespitalized spentanecus atorticns
were cxess-tabulated according o area (Study, Urkan, ‘and Centrel) and
gestaticn cericd (less than 4 weeks, S-8 weaks, 9-13 wesks, 14-17

weeks, and 17-20 weeks).

Birth certificate data for 1972 throuch 1977 were cbtained in the ferm

)
N}



of computer tapes Srom the Vital Statistics Secticn of the Cregen

State Fealth Depar:zﬁt. These corzuter tares wers used to cbtain the
| number of births per menth in the Study, Urban, and Centrol areas for
1972-1977.

The Sccentanecus Aborticn Index: In orcder to make compariscns ameng

ar=as and ameng the menths of the year, especially within areas, the
data on spcntanecus aborticns need to take into account the number of
births in the three areas during each of the twelve menths. The index
described belcw is basically the ratic of the number of hospitalized
spentanecus aborticns to the mumber of births correspending to th
sgentanecus acorticns, based én the residence ZIP Code cf the wormen
centributing to each event. Thus, the ratio is nct a STue rate sut
rather an index of the hcspitalized spentanecus aborticn experience cf

the wemen residing in the thrze areas.

In orcder ko describe the spentanecus zbor=icn index, the follcwing

nctaticn is recuired:

.. = the numker of hespitalized spentarnecus abcorticns in the

i3
12 area (i =1,2,3...) in the 3= mentn (§ = 1,2,...,

12) during 1972-1977;

. - N N R . , o
xij = the mumber of births in the 122 area and in the 322

-

menth during 1972-1977.

- 19
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2n index that has been used in similar studies is simply the ratic

Yij’/:'{ij. The inkerent prcblem with such an index is that the’
_numerator involves wamen of cne conception pericd whereas the

>

dencminator involves wemen of a differsnt non~overlarping concespticn

reriod.

The spcntanecus aborticn index develcred herz is Zi- = Yij/cij

]
where Cij is a five-menth meving-averace of the xij 's which have
been arprcoriately shifted. In particular, Cijz 2;‘ Wt<xi,j+3+1<

where the weights (W,, ..., Ws)» réptesent the preperticns of
aborticns of verying gestation. In the above cefiniticn of Cyss the
seccnd subscript cn the numker of birhs is taken moculo 12; for
axample, j+3+k = 13 refers to January births. The raticnale Zor the
use of C;; rather than Xij is that a ~«man wno has a spentanecus
aborticn in month j could have delivered between month j+4 and month
j+8, depending cn her length of gestaticn. In averzcing the number of
births in the five mcnths between menth 3+4¢ and menth $+8, cne could
use a simple averace (i.e., Wy =W, = ... =Wg = .20). Instead,

a weighted averzge of the number of births was arplied with estimated
weichts given by the crocporticns of aborticns for the five gestaticn

Index values wer= calculated, by menth and area, for the acoregated

Six-vear data and for the btwo three-year gericds 1872-1974 and 1973~



Statisticizl Trocsdures

Statistical evaluation of the data is based cn the follewing analyses:

1.

2.

3.

Analysis of variance of the abcrticn index by ar=a and
menth, deriving a residual error term by dividing the data

into two 3-year pericds.

Frequency table analyses, by chi-square, tc test monthly
variation in the cumlated number of spentanecus aborsicns
analyzed as simple frequencies and as e::;ﬁected menthly
frequencies of spontanecus aborticns calculated from the

frequencies of corTes ing live births,
Tests of cyclic tzends including:

(a) A gcwer-spectxmm analysis of the aborticn index cver

menths So test for oyclic tzends in the menthly data.

(b) Adjustment of the aborticn index cata to account for
chase differsnces between the Study area and e Con-
tzol and Urkan arsas.,

(¢) Fit of a sine-wave model to the akcrticn index édata.

(d) Cyclic analysis cf the raw aberticn data (unadiusted

Eor nirshs).



(e) Zxamination of birth data Srom Mizmi, flerida (Jackson

Memorial Hospital, 1976~77) Zc. cyclic behavier.

(£) A test for cyclic trends aftar recalculating the
aborticn index sy raw mumbers cf births as the

dencminator rather than the five-month moving average.

Cess=correlaticn analyses between Study area acorticn

indices and spray pattems.

(a) Cress-corrzlaticn analyses, parametric and non-garmetric,
between the Study area abcrticn index and the menthly

spray gattern cf 2,4,5-T in pounds sgraved per mentl.
(b) Cress—correlaticn analysis with the menthly spray sat-
tern aftar adjusting the aborticn index data for dif-

ferences in cyclic txrends.

(c) Cress=corr=laticn analyses of Stucdvy ares abcrticn index

and sgray ratterns for the gericds 1972-74 and 1973-77.

Evaluaticn of chysician intsrview data.

ad



Chapter IV

RESTLTS

The annual numpers of hespitalized spentanecus aborticn cases in the
three areas arrear in Teble 6. Ther=s was a total of 477 cases: 188
in the Study area, 109 in the Contzol are=a and 180 in the Urban,
Table 7 depicts these cases accumilated bty menth of the year Zcr the
1972 to 1977 tme pez:iod; The same cases are also represented accord-
ing to the age of the patient in Teble §. Takle 9 presents, for each
area, the cases by weeks-of-term catscories for these cases (438) for
which term wes known. | .

As menticried cravicusly, the mumber of births in these thrse areas
reeds o be taken into account in apy conmrariscns made amcng the
areas with raspect to the numper of spentanecus aberticns. Table 10
presents the number cf births rer calendar menth for the Study, Urzan
ard Contzol aress; the five-menth meving averzce of the nurrer of
births correspending to the menth of sgentanecus accr=ica is given in
Table 11 for ezch ar=a, wher=s the weichts wer= chtained IZrum the
sabulaticn of spontanecus akcrticns acsording o length of gestzticn

(Tasle 9).

Table 12 presents the menthly spentanecus aborticn index for each of
the three arsas in the study; the mentily spentanecus skorticn index
for these areas is also displayed orzrhically in Figurs 1i. An

otvicus f=22tura of this craph is the elevatad index cof the Stucdy area

for “he menth of June.
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TABLE 6

Mumber of Hospitalized Scentanecus Atorticn Cases for Study,
Urkan, and Control Areas
Cregen, 1872 - 1877

Year Stucdy Area .Urba.n Area Centrol Area
1972 . 37 . | 44 S
1973 34 40 19
1974 3 38 27
1973 1 9 27
1976 33 20 8
1977 30 19 1
Total 188 180

109




TABLE 7

NMumber of Bospitalized Spentaneous Aborticn Cases for Study,
rkan, and Control Areas, Accumilated by Month

Cregen, 1972 - 1877

Menth Stucy Area Urtan area . Contxol Area
Janvary 10 ' 25 : 12
February | 17 17 4
March 13 1s 7
April 1 - 16 14
:;!ay. ' : 16 17 9
June 24 15 8
Suly 20 5 7
August 17 u 10
September 9 17 11
Cctcber 15 19 7
Mevembter 16 7 ‘ 8
Decenicer s 16 L4

Tetal 188 1380 109




TABLE 8

Bospitalized Spentanecus Aborticn Cases by Study, Urkan,
Control Area, and ige Group of Patient

Cregen, 1972 - 1977

. e

Study Crtan Contzol _
Goup Area Fercent Area Fercent Araa Fercent
10-14 3 1.6 0 0 0 0
15-19 28 20.2 12 6.7 14 12.8
20-24 59 6.7 68 37.8 28 34.9
2529 44 23.4 62 34.4 24 22.0
30-34 13 9.6 26 14.4 yal 19.3
35-39 9 4.8 7 3.9 9 8.3
40~44 6 3.2 5 2.8 3 2.8
45-42 1 0.5 0 0 0 0
Total 188 100.0 180 10.0 109 100.1




Number and Percent of Spontanecus Aborticns Ac:crdin§ to

TABLE 9

length of Gastaticn in the Study, Urkan, and Control Areas

Cregen, 1972 - 1977

Study .Orkan Contrel

Gestation Pericd - Area Area Area Cverall

. 1. 18 = 20 weeks 8 12 7 27
| (4.6%) (6.7%) (6.8%) .(5.9%)

2. 14 =17 weeks 24 15 14 s3
(13.8%) (8.3%) (13.7%) (ll.é%)

3. 10 = 13 weeks 63 a3 43 189
(39.1%) (46.1%) (47.1%) (43.6%)

4. 5 = 3 weeks 62 60 28 150
(35.6%) (33.3%) (27.5%) (32.9%)

S. & weeks cr less 12 10 5 27
{6.9%) (5.6%) (4.9%) (S.9%)

Tetal 174 180 102 456

AT
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TABLE 10

Total Number of Births by Meonths for the Study,

Urkan, and Control Areas
Cregon 1972 - 1977

January
February
March
April
May

June
July
August
Septenker
Cctcber
November
December

Six=Year Total

Stucy Area Urkan Arez Contxol Area
194 338 124
188 353 124
202 344 128
189 335 131
201 357 1835
228 378 145
203 s . 156
212 351 131
204 342 15;

70 343 136
172 337 125
_181 327 129
2344 4120 1666




TABLE 11

Number of Births Correspoending to the Month of Spentanecus Aborticns
in the Study, Urban, and Centrol Areag

Cregen, 1972 - 1977

Month | Study Area Urban Area Centzel Area
January 208.8 ' 338.3 146.3
February 206.8 345.0 142.5
March 191.8 341.5 145.6
April 177.8 340.4 143.6
May 177.9 3348 142.3
June 184.0 334.3 130.5
July 189.7 342.0 126.5
August 193.0 - 345.7 125.4
Septemzer 195.6 342.5 129.0
Cctcrer 196.7 346.9 138.7
November 208.7 3s8.1 147.3
December 213.4 10,7 148.1

Total 2244 4120 1666

* - » . 3
Based cn five-mcnth moving average.



TABLE 12

¥onthly Spontanecus Aborticn Index  for the Study, Urban, and
Centrol Areas

Crecen, 19872 - 1977

¥enth Study Area Urban &rea = Control Area Average
January 48.1 73.9 82.0 68.0
February 82.2 49.3 28.1 53.2
March 93.8 43.9 48.1 ' 61.9
April . 61.9 : 47.0 97.5 68.8
May 89.9 50.8 63.2 63.0
June 130.4 44.9 ' 46.0.  713.8
July 105.4 14.6 55.3 58.4
August 88.1 31.3 79.8 66.6
 Septemper 46.0 49.6 85.3 60.3
October 76.2 54.8 50.5 60.5
Vovember 76.7 19.6 54.3 50.2
Cecemter 0.3 45.8 24.5 70.1
Averzge 80.8 "43.8 65.4 63.3

The scentanecus aborticn index is cdefined as the ratio of the murker cf
hospitalized spentanecus aborticns to the correspending numker of live
births based cn a five-menth moving average, ané is exgressed as
aperticns/1,000 births.

[23
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Figure 11. Plot of Mcnthly Scontaneous Akorticn Index
for the Study, Urban, and Centrol areas
Oregon, 1972-1977
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Statistical Analvses

In order to arrange the data in such a way that precrer error terms
for hypothesis tests could be calculated and to see whether seascnal
spentanecus sborticn patterns wers consistent over time, the data
were gathered into two 3-year pericds as shown in Table 13. The

plots of these éata are shown in Figqures 12, 13, a.nd 14.

Frcm the graphical representations it is seen that the time
(seascnal) patterns within each area are remarkably similar for the
two pericds. .

The arnalysis of variance apprerriate for the cata in Table 13 is
given in Table 14. Althcugh the three-vear time pericds could have
been viewed as a tlecking factor, it was decided to test the varicus
interacticn terms for pessible significance. Cearly, the cnly

significant variaticn is amcng the threse arsas.

e mean values for the three areas are: Study ar=a = §80.3; Urkan
area = 43.8; and Contzol area = 65.4 (see Teble 12). By %he New

Dunean's Multiple Fange Test, all three means are sicnificantly

different fiom each other (p<.05, two tailed).
Trem Teble 13 and Ficure 14 it is seen that there is a decrezse in the
cverall Aberticn Index Icr the Urtan area during Pericd II. 2Analysis

showed that this decvease is significant (3<.0002). The mean

Aq



TABLE 13

Abortion Index - by Pericd, 'Area, and Menth
Qregen, 1872-1977

PERICD I PERICD IT
(1972 = 3 = 4) ' (1975 = 6 = 7)

Study . Urkan Centrol Stugdy Urkan Centrol

Area Area Area Area Area Area
Jarmary 48 95 68 48 53 %
February 77 58 28 87 41 28
March 94 59 14 94 29 82
April 45 76 84 79 18 111
TMay 112 s4 84 67 48 42
June 98 72 46 163 18 46
July 95 29 63 116 0 47
August 76 52 96 104 - 12 64
Sectember 61 76 140 31 23 1
Octcber s 63 29 81 46 72
Noverber 105 22 68 48 17 a
December 84 57 95 s6 . 34 95
Average 80.5 59.4 67.9 81.2 28.3 62.9

*Sospitalized spentanecus aborticns/1,000 live births adiusted for
gestaticnal ace distribucicn of ckserved aboriicns. The conputed
monthly births Sor the six—vear interval wers divided equally between
the two pericds.
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TABLE 14

Analysis of Variance of Aborticn Index by Pericd, Arsa, and Month

(See Table 13)
Source of Degrees of Sum of Mean P-Ratio
Variaticn Squares Square
Pericds 1 2,485.13 2,485.13 4.10
Areas 2 16,475.53 8,237.76 13.58*
Menths )AS 3,377.82 . 307.07 4
Fericds x Areas 2 3,498.08 1,749.04 . 2.88
Pericds x Menths 11 7,749.38 704.49 | 1.16
Areas x Menths 2 25,156.81 1,143.48 1.89
Nen-additivity 1 0.34 0.34 <1
Residual paS 12,738.58 606.60

»
£<.0002



aborticn index of the Urkan area for Periecd I is 59.4. When this is
cerparad to the six-year mean for the Study area (30.8) and that for the
Centrol area (63.4) using the New Duncan's Multiple Range Test it is
found that both the Urban area and the Control area differ from the
Study area (p<.0S, two tailed), but not frem each cother. This seems

a more conservative analysis since the reascn for the precipitcus

decrease of the aborticn index during Period II is presently unknewn.

Figure 12 vis mtemr:hy for two reascns. First, there is striking
similarity in the patterns, especially the "shculders” cn the curves
follcwing the peaks for each pericd. Seccnd, the peak for the secend
pericd correspending to a greatly increased pesticide usage is
higher than that fcr the first pericd.

Frecuency Table Analvses

Uniform Syecthesis: Since the adjusted numbers of births used for the

dencminaters in calculating indices srrear sensibly £lat (see Table 11)
menthly variaticns in the cumulated munber of scontanecus aberticns

were analyzed as simple frecuencies (see Table 7).

Under the hypottesis that monthly accumulated spontanecus aborticns
yere uniformly distributed throughcut the year, chi-scuare zanalyses
were perfcried for each ar=a. The urkan area showed a significant
variation amene renths cue 9 a hich numker ¢f spentanecus aberticns in
Decamber and low numbers in July and MNovember. The cther two aresas did

<
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not show significant variaticn amcng menths, but in the Study area the
menth of June had a significant contributicn to the overall chi-sgquare
value. Further, in each area, varicus months shcwed large '
contributions to the cverzll chi-square.

Excected Frecuencies Based on Live Births: When the expected menthly

f:equencié of spentanecus aborticns were calculated from the
frecuencies of corresponding live births from Table 11, the chi-scuare
analyses were virtually the same as when based cn the actual number
of spentanecus aborticns.

Cvelic Trends

Scect~al Analvsis: The 2nalyses of Variance and the chi-scuare

analyses, tocether with a clese study of Figure 11, strongly suggested
the pessibility of cyclic trends in the data.

Power-spectzum analysis of the aborticn index over menths showed that
for each area there was cnly one cycle of significance and it had a

pericd of about four menths in each ares.

Adjustrent For Cvelic Trends: The importance of indentifying cyclic

trends is twe-fold. First, their presence might have scme biclegical
meaning relevant tc this study. Second, a month-to-month comparisen

tetween the Study area and the Control areas shceuld tzke into account
thase differences which might be related to fertility catiterns or scme

cther as-yet-uniciewn shencmencna.



The need for this type of adjustwent is shewn in Ficure 15. Since the
Study area and the ccmbined Urkan and Control areas seem to be almcst
exactly 180° cut of phase, any month-sy-menth differences could be
falsely amplified. Clearly, if the Contxol data are shifted back in
ﬁime as shown in é‘igure 16, menthly differences could pessibly reflect

excass aborticns in the Study area if they exist.

The Sine Wave Mcdel: Since the power—spectrum analysis identified

only cne frequency for each set of data, it was decided to £it the

simplest cyclic mcel:

Index = A + B Sin (%’It-n) where t is in menths. Table 15 shews
quite clearly that this mcdel adecuately represents the data in th
Urban and Control areas. Because of the peak in the Study area data

arcund June ancé July, the medel does not f£it the Study area as well.

The thase diffsrence betwean the Study and the Urkan and Centxsl

areas is on the crder of two menths.

Tables 16, 17, and 18 shcw the Study area data adjusted fcr the Contwol
and the Crtan area ané for both areas combined. figures 17 and 13 shew
the sine wave mecdels fitted to the azborticn index data for the Stucy

area and the Control and Urban Areas.
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Parameters of the Model "Index = A + B Sin (— t-D)"

TABLE 1S

For the Varicus Areas

Urkan +
Study Urban Control Contzol
A (Mean) 83.1 43.4 63.5 s6.0
B (k@limﬁE) 15-6 1502 2407 15.6 -
T (Pericd in Menths) 3.8 4.1 4.1 4.Q
D (Piase Shif: in Menths) 1.1 3.1 2.2 2.8
Acequacy of the Mcdel 0.49 0.78* 924 84%*
(Ccrzelation)
»
vy 005<5<.06

£<.001

(V1)

~i



TABLE 16

Study Area Index Corrected for Phase Shifts

Study minus Centrol — 1 menth lag

Studir Centxol " Difference
48.1 (I 28.1 (F) 20.0
82.2 (F) : 48.1 (M) 34.1

"93.8 (M) 97.5 (a) -3.7
61.9 (3) 632 (W) 1.3
89.9 (M) - 46.0 (J) 43.9
130.4 (J) Cs5.3 @ 75.1
105.4 (3) 79.8 (A) 25.6
88.1 () 85.3 (S) 2.8
46.0 (S) 50.5 () -4.5
76.2 (Q) 54.3 (W) 2.9
76,7 () 94.5 (D) -17.8

70.3 (D) 82.0 (I -11.7

wn
[¢4]



TABLE 17

Study Area Index Corrected for Phase Shift
Studv minus Urkan — 2 menth lac

Study : Urkan Difference .
48.1 (J) " 43.9 (M) 4.2
82.2 (F) 47.0 (a) - 382
93.8 (M) 50.8 (M) 43.0
61.9 (A) 44.9 (J) 17.0
89.9 (M) 14.6 (J) 75.3
130.4 (J) 31.8 (a) - 98.6
105.4 (J) 49.6 (S) §5.8
gs.l (a) 54.8 () 33.3
46.0 () 19.6 (W) 26.4
76.2 (Q) 45.6 (D) : 30.6
76.7 () 73.9 (I 2.8
"70.3 (D) 49.3 (M) 21;0




TABLE 18

Study Area Index Corrected for Phase Shift

Study minus (Urhan olus Control) — 2 month lag

Study Urban + Control ference
48.1 (I 46.0 (M) 2.1
82.2 (F) 72.3 (A) 9.9
93.8 (M) 57.0 (M) 36.8
61.9 (a) 45.5 (J) 16.4
89.9 (M) 35.0 (J) 54.9
130.4 (J) 55.8 (A) 74.6
105.4 (3) 67.5 (S) 37.9
88.1 (A) 52.7 (0) 35.4
46.0 (S) 37.0 (M) 3.0
76.2 (Q) 70.1 (D) 6.1
76.7 (M) 78.0 (J) -1.3
70.3 (D) 58.3 (F) 12.0

80
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Cvelic Analvsis of the Numbers of Aborticns: The raw numbers of

abertions shewed thé same time behavior as did the indices. In order
to find scme raticnale for cyclic variaticn in spentanecus aborticns,
a physician becard-certified in cbstetrics and gynecolegy was
censulted. Be was aware that births might show scme high frecuency
cyclic behavicr superimpesed cn a yearly cycle. The data for 1976-77
for Jackscn Memorial Rospital in Miami, Flcrida are shown in

Arrendix B. A plot of these data suggests cycles of two-menths
duraticn. Plots of the Cregen birth data in this report suggest
cycles of two-to-three-menths duration. Cearly, these patterns need
investigaticn since they might be viewed as "noise” in the datz and

thus ckscure imcortant relaticnshies.

Simple Numker of Births as the [Cerncminator for the aberticn Index: In

orcer to see if any unanticipated algerraic relaticnshirs invcl§ed in
cemputing the dencminator for the index could be causing a problem,

the raw mumpers of births were used to compute abersicn indices. The
results of the analyses dié not change from the abcve., T=ble 19 shows

the distzikuticn of births by menth and the computsd indices.

Cross—=Cer—alaticn Between Study Area Aborticn Indices arnd Scrav

Pattern

Cross-Corr=laticn 2nalvsis: A cross—correlation was computsd between

the arcrticn index for the Study area and the menthly cattern of

spraying 2,4,3-T in scunds sprayed ov xenth {(cee—sigura=ids, This

)Y
(VY)



TABLE 19

Number of Births per Month and Unweichted Akorticn Index
for the Study, Urban, and Control Areas

Cregon 1972 - 1977

Month Study Area Urkan Area Control Area
' January 194 515 338 74.0 124  96.8
February 188 90.5 383 48.1 124 32.3
| March 202 29.1 344 43.6 126  55.6
April 199 s58.2 335  47.8 131 100.9
vay 201 79.6 57 47.6 1S5 sa.l
June 228 105.3 378 39.7 145 4l.4
July 203 98.5 15 15.9 156  44.9
August 212 80.2 351 3L.3 131 76.3
September 204 44.1 342 49.7 154  TL.4
. Octcker 170 ‘88.2 343 55.4 136  S1.5
November 172 93.0 337 0.8 155 1.6
December 181 82.9 327 48.9 129 108.5

Total/Averace 2344 80.1 4120 43.6 1666 63.3

N
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.CNOSS-CORRELATION

F!GURE 20 CROSS-CORRELATION QF STUDY AREA ABORTION INDEX WITH

3

SPRAY PATTERN IN TOTAL POUNDS OF 2,4,5-T APPLIED BY
MONTH, 1972-77.
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analysis shcwed that the abertion index for the Study area was
significantly correlated (p<.0l) with the spray pattern after a lag
of two (r=.70) to three (r=.76) mcnths (see Figure 20).

T avoid preblems with a nen-normal distwibuticn cof the spray data,

a Spearman rank correlation corracted for ties was conputed. -'Ihe Vo
menth lag was not quite significant (r=.46), but the three-month lag
was (x=0.58, p<.0S).

Cross-Correlaticn Between the Adjusted Studv Area Index and the Sorav

Pattern

Removal of the Cyelic Trend: The differences shown in Tables 16, 17,

and 18 nocw arrear to be free of cyclic trends. This is shewn in
Figure {2’. Thus, the adjusted indices cver time can be related o the
Sspray patterm cver time in a étraight-f:‘crxa:d way. This is a more con-
servative apprcach than to use the unadjusted differences between the
Stucy area and the Central or Urkan areas when correlating with the

spravy pattsrn.,

Cress-correlation of Scrav Pattern with Ad-djusted Abcrticn Index: Frem

Figure 19 it arvears that the peak in the corrected aberticn index
for the Study jrea follcws the gesk in the spray gattern by two to
three menths. This is borme cut in Table 20 which shows significant

correlaticns (p<.01) after two menths.



Cress - Correlation of Corrected Study Area Index with

TABLE 20

Centrol

Spray Data

Lag (mcnths)
0 1 2 3 4
Study vs. Ucban -.08 0.33 0.89" 0.56 0.04
Study vs. Contzol -0.27 0.24 0.84" 0.48 -0.15
Study vs. Uckan + 0.09 0.38 0.83" 0.54 0.17




TABLE 21

Pounds of 2,4,5-T Applied in the Alsea Basin and Abortion Index
For the Study Area by Menth and Pericd

Qregen, 1972-1977

PERICD I . PERIOCD II
(1972 - 3 - 4) (1975 - 6 = 7)

Abcrtion Pceunds Aborticn Pounds

Index 2,4,5-T Index 2,4,5-T
January 48 0 48 0
February 77 . 0 87 0.
March 94 296 94 2131
April 45 290 79 5574
May 112 471 67 317
June 98 0 163 0
July 9s 288 116 16
August 76 365 104 195
Septemter 61 0 31 0
Octcber 71 0 81 0
Yovember 105 0 48 a
December 84 0 56 0

63



TRELE 22

Cross—Correlation” of Study Area Aborticn Index with Spray [ata

Lag (menths) |

0 1 2 3 4
Sericd II 0.32 -0.24 0.31 0.66" " 0.00
* Scearman Rank Correlaticn corrected for ties

** 0.01 <g<0.05



Aborticn Index/Soray Pattern Creoss-Correlaticn Analvses for Pericds

T and IT

Table 21 shows the sounds of 2,4,5-T used by menth and the abortion
index by month for Pericds I and IT (1972-74 and 1975-77). Cross-
‘correlation analyses were completed between the aborticn indices for
each pericd and the respective menthly patterns of spraying 2,4,5-T in
pounds sprayed by menth in the "Alsea Basin.” Since the spray data
are clearly not approximately normally distributed, a Spearman Rank
Correlaticn corrected for ties was done to £ind the czcss~correlation

ketween spray catterns and the aborticn index in the Study. Arsa.

The results are shown in Table 22. These correlaticns show the same
pattern as these for the six-year acgr=cgate of data (see Table 20),
althcugh the correlaticn dees not reach sicnificance for the Pericd I

cata.

Phvsician Interviews

Teble 23 lists the rhysicians' estimates of the number of spcntanecus
aberticn cases of terms less than 20 weeks treatad cer vear (1972-77)

and the percentage that were hespitalized.

Cf the 19 dectors contactad at the four hespitals in the sStudy area,

. fcur refusad to provide estimates and four indicated they did nct

hardle such cases. The ramaining 11 chysicians provicded pesitive

~4
-



responses cn numper of cases handled and/or percentage hespitalized.
Assuming that the fcur who refused to respend do handle such czses,
79% (15 of 13) of the physicians contacted have treated sgontanecus
aborticns during the study pericd.

Frem the physician interviews, it is estimated that apcroximatealy
70% of the‘spcntanecus aborticn cases are hespitalized amcng these
treated by physicians practicing .at cne of the Study ar=a's four
hespitals.  The percentace is calculated by weighting the individual
hespitalized percentage estimates by the respective numkber of cases
treated by each respending chysician., .

It is concluded, thersfore, that the abcrticn data oresentzd for the
Study area are, inceed, representative of that area. It is further
assumed that because of the afcrementicned medical /ocrulation
similarities cetween the Study and ti:e Control areas, a similar
representative vercantzce of spentanecus aborticns are hespitazlized in

the Control are=a.

The percentace of spontanecus aborticn cases héspitalized in the Urkan
area is estimated to be arproximataly 30%. (The estimate is édjus‘ced
for general practiticrers nct selected for interview). The percentzce
is clearly less than that fcor the Study area, arvarsntly cue to these
¢czses treated at the clinic and medical center facilities rct

availaple in the Stucy area. The data are considerad to te reflecki

~J
[ ]



of seascnal spontanecus aborticn patterns; however, Urktan area index
.values are undoubtedly biased cdcwnward relative to these for the Study

and Control areas.

73



TABLE 23

Study and Urban Area Fhysician Interviews: timated Numbers
of Spcntanecus Aborticns Txreated Annually and Fercentages
Bospitalized, 1972 - 1977

Annual Mean Nurnber
of Spentanecus

.Contacted Tyre of Abcrticn Cases, Percent
Bespital Fhysician Patients 1972 - 1977 Bospitalized

Pacific Communities. A GF * 75-80
Newporte, CR
(9 thysicians) B & 0 —_—

ct @ 0 -

2 G2 10.0 95

X @ 0 -
Western Lane Hospital 7 e 1.5 20-30
florence, CR
(6 Physicians) G er-) <1.5 Cnkrewn

H €] 6 25

I » Surgery 1.3 88

J4 G2 15 75
YMew Lincoln Bospital X & 7.1 50
Toledo, CR
(4 Physicians) L G2 * -—

b & 0 —

N G? 0.3 100




TABLE 23 (Centinued)

Annual Mean MNMumber
of Spentanecus

. Contacted Type of Abcrticn Cases, Farcent
Hospital Physician Patients 1872 - 1977 Bospitalized

North Lincoln Bospital o es-] 5.0 80
Lincoln City, CR
(8 thysicians) P @ 5.0 80

R @ * -

S G2 * —
Gxed Samaritan Sespital T & 5.0 80
Corvallis, CR
| ol G 1 50

¥ @ 3.9 30

W G2 * —

X Internist 0 -—

b4 OB/GIN 50.0 10

2 CB/GIN 50.0 10

AA OB/GIN 50.0 10

EB CB/GN 30.0 10

cc Internist Q -—

LD e 11 Q

~1

u



TABLE 23 (Continued)

Contacted Type of

Annual Mean Number
of Spontanecus

Abortion Cases, Fercent
Bospital Physician Patients 1972 - 1977 Bospitalized

Goed Samaritan Sospital EE CB/GIN 50.0 10
(continued) FF CB/G¥N 0 -—

GG OB/GIN 50.0 16

BB CB/GN 50.0 10
*Refused to release data,
;?tzysician C has practicsd in the community since January 1578.

Zhysician D has practiced
3mysician E has pracziced
4Physician J has practiced
smysiciaq U has rot tzken

|
6§hysician V has practiced

in the community since 197S.

in the community since 1977.

in the community since 1976.
any ckstetric cases in

for 14 menths.

~}
o

gast three years.



Chapter V

SUMMARY AND CONCLUSICNS

The cbjectives of the study were to test the féllcwing hypctheses:

(a)

(b)

(c)

whether or not differencas in spentanecus aborticn rates

exist between the study and contxol pepulation;

whether or not seascnal variaticns in rates exist within

the study and control pepulaticns;

whether or not such variations, if they exist, can be
associated with time and concentwraticn of spray arplicaticns

in the Study area.

The statistical analyses of the spentanecus aberticn and sgray data

cresentzd her=in to test these hypotheses have demcnstrated that:

-l

The 1972-77 abortion rate index for the Study area is
sicnificantly hicher than thcse for either the Contzol cr
the TUrhan area.

There is a statistically sicnificant seascnal cycle in the
abcr=icn index in each of the areas with a pericd of abcut
4 mcnths. In particular, there is an cutstanding geak in

June in the Study area.



3. There is a statistically significant cress-cerrelaticn
between the Study area spont;necus aborticn index and
spray patterns in terms of pounds applied by menths in the
Alsea basin, 1972-77, after a lag time of 2 or 3 menths.

The results based cn the six—year aggregate of abortion and sgray data
aré confirmed and enhanced by the analysis of the two 3-year
aggregates. The cyclic time patterns are consistent over time
pericds; the Study area shows an elevated aborticn index over the
Centrol and the Urkban areas; and there is a peak in the abortion index
which correlates pesitively with the spray pattern in the Alsea kasin

after a lag time of 2 to 3 menths.

For all its comelexity, however, this analysis is a correiaticnal

analysis, and ccrre=laticn deces nct necsssarily mean causaticn.



1.
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CUESTICNNAIRE:

AFFENDIX A

NAME

Qreacn Miscarriage [nvestigation

OATE

ADORESS

Prigr addresses:

Frem 19___ %o

CLIv ' COUNT? STALL

- Frem 19 ta
Civt CQUNTY StTAle
o Frem 19 ta
CLiY couNTY SiAic

Family Physician:

NAME

AQORESS

PHONE

Cata of Last Compleza Physicial Zxamination
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PRESNANCY QUTCOME QF SISTERS

For siach of yaur sistars, please list pragnancy outcomes.

Total number of greanancies

City of _ Present Full Spontan. [nducad
Residanca Age tarm Prematura Abortions Abortians
1.
2.
3.
i,
. 5.
;.




MEDICAL HISTORY

A. SUBJECT'S:

Have you had any of the following diseasas or diserders in yau
{{fetime? : '
NQ YES [f yes, when/hcw lana?
1. Measles:
Regular
German ‘
2. Infectious hestatitis
3. Pneumcnia, ather
respiratary infectians
4. Allergies (asthma, hay
faver, drug reiactions)
3. 8lced disorders, amemia
§. Heart disaisa
7. High bleod prassure
8. Kidney dissasa; cystic
neanritis, ete.
8. Diabetas
18. Thyrsid disardsrs
11. Stomach disgorders, ulear
12. Small bewel disorders,
ileitis
13. Large bBewel disardars,
ealitis . .
14. Mervcus systam disaasas,
cantrai, geriphersl
15. Zailessy
15. Muscla systam discrdsrs,
paralysis
17.  Skeletal (bona)
disarders
18. Skin diseasa
19. v.0.
23. Canganital dafects
21. Mental illness
22. Qther (Pleasa List)




MEDICAL HISTCRY (CONTINUED)

3. Subject's hesoitalizations. excluding greanancies:

APPROXIMATE ~ LENGTH OF
0ATE PLACE REASQON STAY

C. MENSTRUAL INFORMATTON:

1. Are ycur menstrual gericds ragular? Ma, Yes.

2. ‘'would ycu charactarizs your menstrual saricd as (chack-gne):
3. Probably Tignt
5. Probably average
¢. Prgbably heavy

J. SUBJECT'S FaMILY

1. 0id supgject's father, or ¥
frem any csngenitii defact

ather's Srsther(s) or sistar{s) suffar
? Na, fas, Net surs.

[¥ yes, plezsa list:

rather

His brather(s)

dis sistar(s)

2. 0id subiect's mother, or mother's brother{s) or sistar(s) suffar
from any canganital <efact? Ne, {as, Nez

I¥ yes, plaazsa Tist:

ether

la s A\
Her Srsther(s)




8.

[T
(¥

MEDICAL HISTCRY (CONTIMUED)

Mother's sreanancies: Total number : .

dow many wer2 full tarm ?
How many miscarriages ?
[f known, during which weak(s) of pregnancy ?

0id any of subject's brothers suffar from any ccngenital defecz?
Ma, Yes, NQT sure.

[¥ yes, Tist type of defect:

Major illnessas aor disazsas of brothers:

0id any of subject's sistars suifar from any csngcenital deract?
Na, Yes, NQ sure.

[7 yes, Tist tyne of dafack:

Wajor {11nessas ar disassas af sistars:
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(1]

__ Scme(%).

JL

FOCD SUPPLY AND DIZT
“hat percantage or your meat and soultry oraoducts ara raissd
locally? %e

What percantage of your fruits and vege*abIes are raised
locally? © %

Does your milk come from Tacal ccows? No, fes,

0o you have a hcme garden? - Nao, Yas.

0c you 2at game tzkan frem Tacal faorast areas that have been
treated with nerdicides? Na, Yes. Xind?

Agoreximat2 aumber of meals per vear



2.

3.

a.

93

HOUSZHOLO PESTICIDE USAGZ

Has a commercial applicator treatad your residenca far pas:s wizhin
the past five (8) years? Yes, Na, Unknawn.

Has your residence ever been treated for tarmitas? da, 188,

— Unkneown.

Within the past five (8) years has your hcusashald used nc-sast strips?

Yes, Na, Unknown.

Within the past five (3) years has your housshold used any =7 the
fcllaowing pesticides on gets?

{nsecticida Collar Yes, No, NA
Insacticide Snampag Yes, Na, MA
[nsecticide Paowder Yes, Na, NA
Qther

Within the past five (3) years nave you used meth balls, crvstals,
flakes, or 2erssals? fes, Ha, dnknewns

Within the sast five (3) years have gesticidas been usad in the:

reusa Yes, Na.
Garden Yes, No, NA.
fard fes, Na, NA..

Ara any pesticidas stared on the sramisas? Yes,

— Unkncwn.

Within the gast five (3) years have vou usad any disinfzeiants?
fas, Ma, Unkncwn.
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{Wazz are sames of 211 pesci=

lcides usec by the househeld it
|cae past Iive yeaTts andé :the
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S 'zmazmes of zl11 mon-used peszizi
7 jsurrently stored on the pre=i
S l"so, show IP2 registsazion
= __iousber if mown.
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COMVERCIAL Wno used zhis
|EQUSZE0LD ES:D = MTT speciiic pesti-
BOUSZECLD ZE2D - ‘-"'\ S22 ide?

OT==R sDULI=>18 vrs old |
CEIlD «<18 vrs old

i

I

ILIOTIDI Is this pesticide in liguid

Q 0
13,
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1
1
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T f’TT_l_r" rrrrvryyTT T
TV T T TprrereT

ISOLID |solic Zerm? (ievespls zre 3
Zow many oumces of this pesticice have ¥
cT zay mexber of youT ncusencli used in
=he past 12 months?

o I I I O
TN

TrpvTrrprvrrirerreTT

T

Eow mzay ounzes o this pesticide zTe
curTently stoTed on -ne prexises”?

rihn
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NERER

Z0USE wnese oz the pre-
GaRAGE j=ises Zas this
LAWK ) pesticide beex
Y4RD (other then lawnjused inm the past
AVEGEZTASLE GaRDIXN 3 yearTs.

TLOWZR BED
OTEER :

._~'....

o

How mzny times has this pesticide been
usec in the sa2st 12 months? :

|BO0TS | ¥nat trpe of preczuticas aT
| GLOVES j saken whez usimg cthis

[MASK | pesticige?

WASE TANDS | :
ARSA OFF=-LIMITS TO CEIIDREN & PTTS |
O0T==R

I NONE

=S is this pesticide stored
| NO under losk and key?
NOT STORED

Y=S Is this pesticide stored in
NO izs origimal contaziner?
NOT STORTD

RITCEEN-UNDIR SINK

RITCEDN=0TEER ! wnere on the prezse:

.:"::I_I'.":‘ 200N  is shis pesticide
)
‘

| ' GaRAGE stered?
:-"—:.D
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QCCUPATIONAL HISTORY OF SUBJECT

—— o S—

Pleasa 1ist any employment:

Employer . Describe 3eginning a2nd anding
(lecation) Tvee of Business Job Title Datas

0o you launder your husband's wark clothes wish family wash?
Yes Ne

QCCUPATIONAL AISTCRY QF HUSZAND

tmployer Dascribe 3eginning and anding
(Teeation) Tyse of 3usiness Jab Title Oatas

1.

2.

3.




26

TRESE QUESTIONS REFIR TO HUSBAND'S QCCUPATION:

Was This Job 'Was Protactive 0id He Inhale 0id Chemical Solvents.
Considered Equipment or Chemical Solvents Qils, COusts, ete. Get-
Dangercus Clothing Available Qust ar Qther Fumas? cn His Skin/Clothes?
(1)

fes Yes Yas Yas

No No No , Na

if yes, if yes, wnat 7 ves, list if (¥ ves, list

why? was it? knewn: i¥ Xnown:

(2)

Yas Yes fas Yes

Na Na Mo Nae

I7 yes, If yes, wnat [f yes, list if¥ if ves, list

why? was it? xnewn: ¥ kncwn:

(3) .

fes fes fas fes

ila Na No No A

[f yes, i¥ yesg, what {f yes, list if [ ves, list

why? was 1t? xnewn: iT knewn:

(4)

fas - Yes fes Yas

da No Na Ho

T{ yes, [f yes, wnat if yes, list if {f ves, list

wny? was it? Knawn: it kncwn:

(%) ‘

fes Yes Tes Yes

Na Ha Ha Na

it yes, [f yes, wnat [T yes, list if [f ves, Tist

woy? was {2? Known: i kncwn




THESZ QUESTIONS REFZR T HUS3AND'S OCCUPATICM CONTINUED:

Was This Jeb Was Protective Did He Inhale 0id Chemical Sqlvents

Considerad Equipment or Chemical Solvents Qils, Ousts, etc. Get

Dangeraus Clothing Available QOust or Qther Fumes? ¢n His Skin/Clothes?

(8)

Yes fas Yes fes

do No No NQ

[f yes, ¥ ves, what ¥ yes, list if I¥ yes, list

wiy? . was 1t’ Lacwn: 1F kncwn:

1. 0id your husSénd sarve ia Vietnam? Ha, fes, Menths of
sarvica. —

2. 1f ves, was ne directly invelved with spraying a- Acent Qrzanga Me,

Yes.

3. ‘'as he ctherwisa exgesad 3 Agent Orange during nis military acszivities?
Nane; sSoma; fizn.

4, MHas yaur husband aver had a2 sperm axaminaticn? de, Yas,
[ ves, were abnarmalitias sussectad? Mg, fas.
3. Has your husband ever had V.0.? Ha, Yas (specity),

NQ xncwliadga.

8. Has your nusdand ever ysad marijuena? He, Yes,
Na xnawladga.

7. Has your nuszand ever ysad "drugs® such as csceaine, LIS, 2te?
Na, fas, Mo Xnewizdca,




EDUCATIONAL SACKGRCUND

0id you'graduata from high school? No,
If_pct, yhat was the highest grade comgleted?

0id yeu gracuatas from colleqgs? Na, Yas,
dagree's and year's .

Yes, Class of 18

[¥ not, did vou attand <s3llege? Na, Yes, = Yaars.
9id your nhusdand gracduata frem nich schcal? Na, 1as,
Class of 18 .
[¥ not, what was the nignest grade ne compiatad? .
3id vour husband qraduata frem callege? Nag, Yas,
List degrae’ and year's .
I¥ not, did veur nustanc atiand collage? Ha, fes, Yaars.
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