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Abstract

Background

The health consequences of smoking during pregné&atly to the prospective
mother and to the infant, have long been recognidedever, very little is known about
why some women avoid detrimental behaviors and gamgabeneficial ones, while
others do not. Itis encouraging to note that epipnately 40-44% of women who smoke
at the start of pregnancy quit smoking for the tdareof the pregnancy. Unfortunately,
more than half of these women return to smokingpiwi6é months postpartum. While
trends in smoking prevalence during pregnancy aosvk, little is known about trends in
quitting during pregnancy and staying quit, posijrat

This project aims to identify and differentiateween characteristics of those
women who quit smoking during pregnancy and managesthy quit, 2 years
postpartum. Women who smoked during pregnancyttasge who quit smoking during
pregnancy will be compared to identify characterssof women who quit smoking
during pregnancy. In addition, we aim to identihiaracteristics of those women who
stayed quit, 2 years postpartum compared to thoseen who relapsed into smoking, 2
years postpartum.

Methods

This study used data from the 2004 Oregon PregnarskyAssessment
Monitoring System (PRAMS) and its 2006 longitudif@low-up, PRAMS-2. 1,968
women were surveyed with the 2004 Oregon PRAMS8&%dof these women

responded to the 2-year follow-up survey in 2006.



In the PRAMS questionnaire, women were asked: “Hatesmoked 100
cigarettes in the past 2 years? (A pack has 20dlgs.)” Only those who reported
smoking at least 100 cigarettes in the past 2 ywears included in this analysis.
Smoking intensity was measured at three time pamnPRAMS — 3 months before
pregnancy (T1), last 3 months of pregnancy (T2) Z6dnonths postpartum (T3) with
the question: “In the (time point), how many cigtes did you smoke on an average day?
(A pack has 20 cigarettes.)” PRAMS-2 measured smgaktensity at a fourth time
point — 2 years postpartum (T4) — only to those whswered ‘Yes’ to the question:
“Have you smoked 100 cigarettes in your entire?lifd pack has 20 cigarettes.)”
Possible responses wédYene, Less than 1 cigarette, 1 to 5 cigarettes, B0 cigarettes,
11 to 20 cigarettes, 21 to 40 cigarettes, 41 citfaseor more

The respondents were classified into the followeategories: (i) Smoked during
pregnancy, (ii) Quit smoking during pregnancy, @tayed quit 2 years postpartum, (iv)
Relapsed into smoking, 2 years postpartum, and?é€wistent smokers — Women who
smoked at all the 4 time points.

Women who smoked during pregnancy were comparddwoimen who quit
smoking during pregnancy to identify charactersst€ those women who quit smoking
during pregnancy. Women who stayed quit 2 yeastgaotum were compared with
women who relapsed into smoking 2 years postpartuexplore characteristics of
women who stayed quit 2 years postpartum.

Logistic regression was used to highlight charasties of women who quit
smoking during pregnancy and identify potentiakelates of staying quit, 2 years

postpartum. Hosmer & Lemeshow’s model buildindhtegues were used to build a



multivariable logistic regression model to deterenihe characteristics of women who
quit smoking during pregnancy and of women whoeddaguit, 2 years postpartum. All
analyses used weighted data to account for the lexrnspmpling design utilized by
PRAMS and PRAMS-2.

Results - Quit smoking during pregnancy
In logistic regression analyses, marginally siguaifit factors associated with

quitting smoking during pregnancy were. Even thotigese results were only
marginally significant, the magnitude of the Odd®i&s warrants discussion of these
results for public health implications.

Annual household income during pregnancy: Women who had higher annual
household incomes (>=185% FPL category) were mkedylto quit smoking than those
who had lower annual household incomes (0-184% ¢&®egory) (Unadjusted OR 3.68;
95% CI1 0.98, 13.79).

WIC during pregnancy: Women who did not use WIC during pregnancy wereemor
likely to quit smoking during pregnancy than wonvem used WIC (Unadjusted OR
2.84; 95% C10.87, 9.21).

Results - Stayed quit, 2 year s postpartum

Significant factors associated with women stayiodg, @ years postpartum, were:
Mater nal Education: Women who had greater than a high school educatéra more
likely to stay quit, 2 years postpartum, than woméro had a high school education or
less (Unadjusted OR 20.33; 95% CI 4, 103.52).
Depressive Symptomsin 13-24 months after delivery: This was perhaps the most
striking finding of this study. Women who reporexperiencinglepressive symptoms

13-24 months after delivery were more likely toysgait than women who reporteet



experiencingany depressive symptoms in the past 12 monthsdjusigd OR: 6.73, 95%
Cl1.33, 34.08).
Mater nal age: Women who were greater than or equal to 25 yddr&sere more likely
to stay quit than women who were less than 25 yadrJnadjusted OR: 8.92, 95% ClI
1.35, 59.03).
Discussion

We were able to identify marginally significant asigtions between annual
household income during pregnancy and use of Wi@hgdyregnancy with women who
quit smoking during pregnancy. Significant risktfars for staying quit, identified in this
preliminary analysis, included maternal educatmaternal age and postpartum
depressive symptoms. Because of the limited sasipéethat was available (68 women
who quit smoking during pregnancy compared to 8&em who smoked during
pregnancy), this study only had adequate poweeteatl Odds Ratios of 4.0 or higher for
quitting smoking during pregnancy and 5.0 or hidieistaying quit, 2 years postpartum
(24 women who stayed quit 2 year postpartum contpar&4 women who relapsed into
smoking 2 years postpartum). Further researclarsanted to re-examine some
additional well-known risk factors such as strekkfie events, social support and people
in household who smoke in conjunction with staygugt. This research could be useful
in highlighting characteristics of women who quitaking during pregnancy and
providing some exploratory insight into charactigegsof women who managed to stay
quit, 2 years postpartum in order to be able t@atfor those characteristics while
implementing smoking cessation interventions arsligng efficient distribution of

limited resources.



Introduction
Smoking during Pregnancy: Maternal smoking during pregnancy has been causally
associated with a multitude of adverse health eon&osuch as fetal growth restriction,
premature rupture of the membranes, placenta prehdeental abruption, pre-term
delivery, and low birth weight babies. Babies btrmvomen who smoke during
pregnancy have about a 30% odds of being born piueety, are more likely to be born
with low birth weight (less than 2500 grams or pdrinds) - increasing their risk for
illness or death, weight an average of 200 graniessrthan infants born to women who
do not smoke and are 1.4 to 3 times more likeli¢oof Sudden Infant Death Syndrome
(SIDS). In addition, in utero exposure to cigaeitnoke can have negative long-term
effects on the growth, development, and behavibodfspring >

Hospital and NICU costs for infants associated wmgternal smoking during
pregnancy are also a huge economic burden. A 2Q@®¥ done on 1997 PRAMS data
collected from 13 states estimated the prevalehseoking during pregnancy at 18%.
This study examined an association of smoking dupiregnancy with infant admission
to the Neonatal Intensive Care Unit (NICU) and fodimat estimated average cost per
night of stay, in the hospital, for a non-NICU infavas $748, whereas for a NICU
infant, a night of stay in the NICU nursery ledaio average cost of $2560.

Adding to the evidence of harmful effects of smgkis an association between
smoking status and food insecurity. Those whoilivemoking households are more
likely to be food insecure. Not only does spendingigarettes divert resources away
from investing in healthy foods, but the lost protity resulting from diseases caused

by smoking can lower income and raise the likelthobfood insecurity?*
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Another factor of interest is pregnancy intentidWomen’s behavior during
pregnancy may be influenced by their attitude ta@lsgregnancy. Women with intended
pregnancies are somewhat more likely to quit snplimring pregnancy than similar
women with unintended pregnancies, but this varee®rding to the mother’s social and
demographic characteristits.

A study in Maine conducted with 10 years of PRAMSad(1988-1997) found
smoking prevalence to remain high in the last 3 tm®of pregnancy even though there
was an overall decline in smoking prevalence. Qfrtbe characteristics of women who
smoked through pregnancy, identified by this stwdys WIC participation. Over the 10-
year study period, even though there was a slighindsmoking prevalence, women
participating in WIC had consistently higher pre&rade of smoking in the last 3 months
of pregnancy compared to those women who did nuicjzate in WIC?

Furthermore, one of the adverse outcomes thatréed to high prevalence of
depression among pregnant women and mental andcphlysalth problems during
pregnancy is continuation of high-risk behaviorstsas cigarette smokifg.

According to 2004 PRAMS data from 26 states theglence of smoking during
pregnancy is estimated at 13%, which is lower th@n1997 numbers but still higher
than national estimates of 10% and still far abitveHealthy People 2010 goal of 1%.
Younger, less educated, non-Hispanic, white wonmehfamerican Indian women are
more likely to smoke during pregnancy comparedhértolder, more educated

counterpartd?
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Staying Quit, postpartum: The past 15 years have seen a steady decredmernarhber
of women who smoke while pregnant, partly becadisamverall decline in smoking
rates among all women of childbearing age andpattle to interventions targeting
women during the prenatal peridtd Smoking cessation during pregnancy significantly
reduces the risks of fetal death, low birth weigimtgl other complications of pregnancy.

Continued abstinence postpartum also reduces ehiklexposure to
environmental tobacco smoke and its associatedhhesits. According to a recent study
by the Harvard School of Public Health, subjeatst xposed to second hand smoke
(SHS) between the ages of 0-25 have higher oddsw#loping lung cancer than those
who were exposed to SHS after the age df Z5xposure to second hand smoke is also
an important contributor to the future risks of mmed pulmonary functiorf- Moreover,
sustained abstinence postpartum reduces womeetisrd risk for smoking-related
diseased”

In spite of overall decline of smoking prevalenadapse into smoking
postpartum remains high. According to a presematn “Risk Factors for Smoking
Cessation Relapse After Pregnancy” at tieé\8nual Maternal & Child Health
Epidemiology Workshop in 2003, 50% of the PRAMSpslents successfully quit
smoking during pregnancy. Among those who sucua#gsfuit smoking during
pregnancy, almost 40% of them relapsed into smoRifgnonths postpartur.

There is evidence that suggests that the stratagexs by women who quit
smoking during pregnancy differ from those usechby-pregnant quitters, and thus, the
resumption of smoking postpartum represents theoéademporary suspension of

smoking rather than a failure to maintain a longrteehavior change.
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A recent study findings published by researchetsraersity of North Carolina
at Chapel Hill state: Women who remained smoke{ii@stpartum were bolstered by
strong social support, strong internal belief systestrong beliefs in postpartum health
benefits of not smoking, negative experiences withturn to smoking and concrete
strategies for dealing with temptations. Women wélapsed postpartum were
undermined by easy access to cigarettes, reliamcggarettes to deal with stress, lack of
financial resources, lack of resources for childimepand, low self-esteefi.

Prior studies have consistently reported the pes of relapse into smoking,
postpartum at 50% or higHér?® 24 2> 2735 More needs to be done to encourage women
who quit smoking pregnancy, to continue to remanolse-free, postpartum.

Specific Aims

The data used in this study comes from the 2004@r&regnancy Risk
Assessment Monitoring System (PRAMS) and from @8&longitudinal follow-up
survey — PRAMS-2 — administered in 2006. This gtaichs to:

1) Establish prevalence of smoking at four difféteme points: 3 months before
pregnancy (T1), last 3 months of pregnancy (TZ&,rBenths postpartum (T3), and, 2
years postpartum (T4).

2) Establish prevalence of staying quit among tivalse women who quit smoking

during pregnancy at two time points: 2-6 monthgpesum (T3) and 2 years postpartum
(T4).

3) ldentify characteristics of women who quit smmakduring pregnancy compared to

those women who continued to smoke through pregnanc
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4) Preliminary exploration into possible charaates of women who stayed quit, 2
years postpartum, compared to those women wheoquoking during pregnancy but
relapsed into smoking, two years postpartum.

Smoking still remains a serious problem that affe¢lse health and welfare of the general
population not only through the main effects of &ng but also through the exposure to
second hand smoke (SHS). Limited information exisgarding correlates of those
women who manage to remain smoke-free, postpartaformation provided by this
study could prove useful in examining factors asged with quitting smoking during
pregnancy and staying quit, 2 years postpartunmdardo target groups of women who

may need to receive more effective and timely smgkiessation interventions.
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M ethods

PRAMS

This project uses data collected through the 20@4y@h Pregnancy Risk Assessment
Monitoring System (PRAMS) and its longitudinal fmN-up — PRAMS-2 — administered
in 2006. PRAMS is an epidemiologic surveillancegrean maintained by the Centers for
Disease Control and Prevention (CDC) and implentebyeparticipating state health
departments. Research has indicated that mateehaliors during pregnancy may
influence infant birth weight and mortality ratd@$ie goal of the PRAMS project is to
improve the health of mothers and infants by remlyieidverse outcomes such as low
birth weight, infant mortality and morbidity, andaternal morbidity. PRAMS combines
two modes of data collection; a survey conductedbited questionnaire with multiple
follow-up attempts, and a survey by telephone.reHgthe sequence of contacts for
PRAMS surveillance:

* Preletter. This letter introduces PRAMS to the mother andrnmfs her that a

guestionnaire will soon arrive.

* Initial Mail Questionnaire Packet. This packet is sent to all sampled mothers 3

to 7 days after the preletter. Its contents aseileed below.

» Tickler. The tickler serves as a thank you and a reminolie. fit is sent 7 to 10

days after the initial mail packet.

» Second Mail Questionnaire Packet. This packet is sent to all sampled mothers

who have not yet responded 7 to 14 days afteli¢kket has been sent.

* Third Mail Questionnaire Packet. This third packet is sent to all remaining

nonrespondents 7 to 14 days after the second queaire.

» Teephone Follow-up. Telephone follow-up is initiated for all mail

nonrespondents 7 to 14 days after mailing thegasstionnaire.

The 2004 Oregon PRAMS survey was designed as atyatgm self-administered

guestionnaire. Both the written survey and therui¢sv ask the same questions. Oregon

15



PRAMS questionnaires and interviews were completedther English or Spanish. A
complete copy of the 2004 Oregon PRAMS surveyahuoed in Appendix A.

PRAMS-2

In January 2006 the Oregon Office of Family He&IBRAMS team began re-surveying
PRAMS respondents whose children had turned 24msayitd. This new survey includes
guestions on health insurance, chronic diseasakhealth, well child-care, medical
home, breastfeeding, smoking, domestic violengailygplanning, child nutrition,
immunization, early intervention, childcare, anddig to child.

PRAMS-2 was administered to all mothers who respdrid the PRAMS Survey, with
the exception of:

* Those who indicated “Do not contact me again” andbntact/information card

included with PRAMS survey.

* Those whose babies were deceased.

From Jan06 to Aug06, the PRAMS-2 survey was oniyiatstered by mail. From
Sep06 to present, the PRAMS-2 survey is adminidteyeboth mail and phone.
PRAMS-2 mailing materials are sent in English laanggito mothers who returned the
PRAMS survey in English, and in Spanish languagadthers who returned the
PRAMS survey in Spanish.

A complete copy of the 2006 Oregon PRAMS-2 surgencluded in Appendix B.
The PRAMS-2 survey format is similar to the PRAMBmat with up to two mailings of
the PRAMS-2 surveys to each mother and telephdievaip with mothers who do not
respond by mail.

PRAMS employs several complex weighting mechanisnosder to adjust for

aspects of the subject selection methods. BecadRad/IB oversamples for maternal race

and ethnicity, a sampling weight is applied todia¢a. In the 2004 Oregon PRAMS, the

16



sampling weight was calculated to also accounbi@rsampling based on low birth
weight. The 2006 longitudinal follow-up, PRAMS-2, was reiglged to account for
loss to follow-up of the PRAMS respondents.

PRAMS/PRAM S-2 Weighting M ethodology

The population of interest for PRAMS is all mothe#so are residents of Oregon
who delivered within Oregon a live-born infant awgithe surveillance period. For
PRAMS surveillance, there is often a particulaeiast from a public health perspective
in certain subpopulations. These subpopulations meayepresent a large portion of a
state's overall population. To make inferencesiabpecific subpopulations and make
comparisons among several subpopulations, infarttsoise subpopulations (commonly
calledstrata) will need to be oversampled (i.e., sampled aghér rate than other
subpopulations). The main advantagstodtified samplings that it permits separate
estimates of subgroups of interest and permits eoisgns across these subgroups.
Oregon chose to stratify by race/ethnicity (of nesjlas defined by CDC: African
American, American Indian/Alaskan Native, Asian/iladslander, Hispanic, and White.
This will enable Oregon to obtain accurate datauabmall minority race/ethnicity
groups. Oversampling these groups should prowvidast estimates of overall responses.
In addition to the race/ethnicity stratificationloav birth weight white stratum was
added, thus making the total number of strata f@g0On, six. Because of the recent
reported increase in Oregon infant mortality deais to low birth weight and based on
Oregon’s birth population composition, it is fedsito over sample low birth weight

babies only from the “White” strata.

17



Participation in Oregon PRAMS may vary based ornitemichl maternal
characteristics. That is, some women who share contraits may be less likely to
respond to the survey than others. Because ofamenresponse weight is used to
compensate for non-participation. Nonresponse wgigfe typically based on common
demographic characteristics within each samplirgfsin that are identified after the
data has been collected and non-respondents hanecbenpared to respondents.

Finally, participation in the Oregon PRAMS can disoaffected by
characteristics of the sampling scheme. That mesaeomen may be less likely than
others to participate because they were not cougyede sampling frame. This situation
can occur when there are accidental duplicatioisarbirth certificate records. Duplicate
records can lead to missing files in the groupeté&ed participants. To adjust for
women who may have been omitted in this fashiomgracoverage weight is calculated
and applied to the data. Factors that are relatedn-coverage are identified by the CDC
once all of the PRAMS data has been collected.

The longitudinal follow-up — PRAMS-2 — used the satfiree classification of
weights that PRAMS uses, i.e., weighting for maaérace/ethnicity, non-response and,
non-coverage. Only the non-response weight wasl@iated to account for those
women that were lost to follow-up. All those womeho also indicated “Do not contact
me again” on the PRAMS information card were atsduded in the non-response
weight category. For a detailed description of RFEAweighting methodology, please

refer to http://www.cdc.gov/prams/methodology.htm.
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Variable Coding
Outcome

Only those women who reported smoking at leastcl@érettes in the past 2
years were included in this analysis. There amedutcomes being examined in this
analysis: (i) Quitting smoking during pregnancy # tae referred to as ‘Quit’ from now
on, and, (ii) Staying quit, 2 years postpartumil-lve referred to as ‘Staying quit’ from
now on. All women who smoked 3 months before paegy and quit smoking during
pregnancy were included in the quit outcome vaeiglbhable 1). All those women who
smoked 3 months before pregnancy, quit smokinghdyregnancy and stayed quit, 2
years postpartum were included in the staying auitome variable (Table 2). For
crosstab analysis, the “event” was coded as 1Celse

Table 1: Coding of quitting smoking during pregnancy outcome variable (Among
those who reported smoking at least 100 cigarettesin the past 2 years)

Presence of Smoking (YesNo) Number of
Women
3 months before Last 3 months of
becoming pregnant pregnancy

Yes Yes 85 Smoked during
pregnancy

Yes No 68 Quit smoking during
pregnancy

(Data source: 2004 PRAM S/2006 PRAM S-2)

19



Table 2: Patterns of smoking among women who reported smoking at least 100
cigarettesin the past 2 years.

Presence of Smoking (YesNo) Number
3 months Last 3 months 2-4 months 2years of
before of pregnancy postpartum postpartum Women
pre(gﬁgncy (T2) (T3) (T4)
Yes Yes Yes Yes 69 Persistent
Smokers
Yes Yes Yes No 5 Excluded
Yes Yes No Yes 2 Excluded
Yes Yes No No 5 Excluded
Yes No Yes Yes 15 Quit/Relapse
Yes No Yes No 6 Excluded
Yes No No Yes 19 Quit/Relapsed
Yes No No No 24 Stayed Quit
No Yes Yes Yes 0 Excluded
No Yes Yes No 0 Excluded
No Yes No Yes 0 Excluded
No Yes No No 0 Excluded
No No Yes Yes 3 Excluded
No No Yes No 0 Excluded
No No No Yes 2 Excluded
No No No No 3 Excluded
Reported not smoking 100 cigarettes in the pasta?sy 689 Excluded
Smoking information missing 23 Excluded
Total 865

(Data source: 2004 PRAM /2006 PRAM S-2)

Independent Variables

The 2004 Oregon PRAMS assessed respondents forousnexperiences and
behaviors related to pregnancy and birth outconié® 2004 PRAMS was also linked to
birth certificates in order to access maternal dgnayohic characteristics such as

race/ethnicity, maternal education and maternal ddee 2006 longitudinal follow up
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assessed respondents’ behavioral outcomes, 2 yestfsartum, and outcomes related to
their now two-year old child. This analysis usefbrmation from both the PRAMS and
PRAMS-2 surveys to attempt to profile women wha gooking during pregnancy and
explore potential correlates of women who stayatiZjyears postpartum.

For the outcome of Quitting smoking during pregnancy (Quit)

Variables Derived from Birth Certificate I nformation

Variables drawn from birth certificate informatiased in this study, for analysis
of quitting smoking during pregnancy, included nnaéé age, maternal race/ethnicity,
education and marital status

Maternal race/ethnicity was separated into fivegaties: Hispanic, non-
Hispanic White, non-Hispanic African American, ndispanic Asian/Pacific Islander,
and non-Hispanic American Indian/Alaska Native. ensure sufficient sample size in
each category and because of the race/ethnicityhdison in Oregof’, the maternal
race/ethnicity variable was dichotomized into Wéigad non-Whites.

Information regarding maternal age (in years) wagirally available as a
continuous variable in the dataset. However, indralysis revealed a nonlinear trend
between age and the log odds of women quitting smgakuring pregnancy. To improve
the ease of analysis, this information was re-caed categorical variable. To ensure
sufficient sample size in each category, matergalv@as dichotomized into <25 years
and >=25 years.

Maternal education for the PRAMS variable analygs coded as a categorical
variable with 2 categories to be consistent withritaternal education variable in the

PRAMS-2 dataset. The categories are"kdtade/1¥ grade or GED and >'rade.
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Table 3 includes a complete list of birth certifee@ariables used in this analysis, along
with their original response options and recoddadgaries.

Table 3. Independent variablesderived from birth certificate
(Used for the outcome of quitting smoking during pregnancy)

Birth Certificate

M easur e Possible Responses Coding for Analysis
Maternal Age Continuous 0 = <25 years
1 =25 years or greater

Marital Status Married 1 = All Else

Divorced/Separated/ 2 = Married

Widowed
Maternal -White 0 = Whites
Race/Ethnicity - Hispanic 1 = non-Whites

- African American

- Asian/Pacific Islander

- American Indian/

Alaskan Native
Maternal Education - Less than 12grade 0 = <1712 grade

- 12" grade 1 = Greater than I2grade
- Greater than 12grade

(Linked with 2004 Oregon PRAM Sdata)

For the outcome of Quitting smoking during pregnancy (Quit)

Variables derived from Oregon PRAMS

The variables measured on the 2004 Oregon PRAM&inghkis analysis, for the
outcome of quitting smoking during pregnancy, ided food insecurity during
pregnancy, physician counseling for smoking dupregnancy, annual household
income during pregnancy, pre-pregnancy smokingsitg, maternal age, intimate
partner violence (IPV), stressful life events (Sldtying pregnancy, pregnancy intention,
depressive symptoms during pregnancy and physitiaitsg assessed 2-6 months
postpartum.

According to a study by Frank Chaloupka, smokingdaholds tend to

experience higher levels of food insecufity Food insecurity during pregnancy was
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measured using the question, “During the 12 mobéfsre your new baby was born, did
you ever eat less than you felt you should becthese wasn’t enough money to buy
food?” Possible responses are “No” or “Yes”.

Some prior studies have assessed physical coug$efismoking during
pregnancy’ ** Physician counseling for smoking during pregryamas assessed with
the question, “During any of your prenatal caretsjslid a doctor, nurse or other health
care worker talk with you about — How smoking dgrpregnancy could affect my baby
(Please count only discussion, not reading mageoal/ideos)” Possible responses were
“‘No” or “Yes”.

Annual household income during pregnancy was dd/idéo categories based
upon percentage of the federal poverty threshold %), which is published by the
Department of Health and Human Services. Becaws2d4 Oregon PRAMS asks
respondents about income in the year prior to gilimth, percentages of the FPL were
based upon guidelines for 2003. All participantowiported an annual income were
classified as earning either 0%—99 % FPL, 100%—184®%b, or 185% FPL and
greater. Cutoff points for each category were bagexh their significance to public
programs. In particular the Oregon WIC program nexguthat participants have incomes
less than 185% FPL. The Oregon Food Stamp progmwmhas an extended categorical
elibility which allows Oregon households to qualify food stamps if they have incomes
of upto 185% of FPI**. To account for the limited sample size in thigly and since
both WIC and the food stamps program use less1B8&#6 FPL as the eligibility cut-off,

this variable was further dichotomized into 0-18B#1_ and >=185% FPL.
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Pre-pregnancy smoking intensity was measured Wwelgtiestion, “In the 3
months before you got pregnant, how many cigarelittyou smoke on an average
day?” The question also included information o many cigarettes constitute a pack
— “(A pack has 20 cigarettes).” Smokers were diaskas “light” or “heavy” based on
the number of cigarettes smoked on an average tlagse who smoked <=10 cigarettes
a day were classified as light smokers and thosesmatoked >10 cigarettes a day were
classified as heavy smokeéfs

Intimate Partner Violence (IPV) during pregnancyswi@easured using 2 items on
the PRAMS questionnaire. They are, “During yourshrecent pregnancy, did an ex-
husband or ex-partner push, hit, slap, kick, chok@hysically hurt you in any other

way” — and — “During your most recent pregnancytemgu physically hurt in any way
by your husband or partner?” Possible responseghter question were “No” or “Yes”.
Respondents who answered “Yes” to either questiene wlassified as having
experienced IPV and only those who answered “Ndjdth questions were classified as
not having experienced IPV during pregnancy.

Stressful life events have been examined as datdr associated with returning
to smoking postparturh) so this factor should also warrant examinatioassociation
with quitting smoking during pregnancy. Stresdifiel events were measured using a
series of questions that assessed thirteen eVaitsay have occurred during the 12
months prior to giving birth. Some of the eventduded on the survey were serious
iliness of a close family member, separation oodie, homelessness, increased

arguments with a husband or partner, and the lbagat by either the mother or her

husband or partner. All of the stressful life ever@asures included “Yes” or “No” as
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possible responses. For this analysis, because dimited sample size, these events
were dichotomized into those women experiencingvénts’ and those women
experiencing 1 or more events in the year preceditigery. Table 4 describes all the
Stressful life events measured in PRAMS.

Table 4. Stressful Life Event Measures, 2004 Oregon PRAM S

(Used for the outcome of quitting smoking during pregnancy)

Event
A close family member was very sick and had togythé hospital

| got separated or divorced from my husband omeart

| moved to a new address

| was homeless

My husband or partner lost his job

| lost my job even though | wanted to go on working

| argued with my husband or partner more than usual

My husband or partner said that he didn’t want oké pregnant

| had a lot of bills | couldn’t pay

| was in a physical fight

My husband or partner or | went to jail

Someone very close to me a bad problem with drignkindrugs

Someone very close to me died

Based on data from the 1988 NMIHS (National Mateamal Infant Health
Survey) and and 1988 NSFG (National Survey of Ba@iowth), women’s behavior
during pregnancy may be influenced by whether tiegmancy was planned or unplanned
2. Pregnancy intention was measured using respomsis question, “Thinking back to
just before you got pregnant with your new babyy ldid you feel about becoming
pregnant?” Women who reported either “I wantedeghkegnant sooner” or “| wanted to

be pregnant then” were considered to have intepdesghancies. Women who reported
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either “I wanted to be pregnant later” or “I didwant to be pregnant then or at any time
in the future” were considered to have unintendegjpancies.

Depressive symptoms during pregnancy were measisiag two items on the
PRAMS questionnaire. The first question asked, ‘M/fiou were pregnant, how often
did you feel down, depressed, or hopeless?” Thenskquestion asked, “While you were
pregnant, how often did you have little interespl@asure in doing things?” Possible
responses for both questions included “Always,”t8df” “Sometimes,” “Rarely,” or
“Never.” For this analysis, answers of “Always”‘@ften” were considered a positive
report of depressive symptoms. Answers of “Somegjiri®arely,” and “Never” were
considered a negative report of depressive symptatheespondents who provided a
positive answer to either one or both of the qoestwere considered to have
experienced depressive symptoms during pregnantiegpondents who provided
negative answers to both of the questions wereideresl to have been free of depressive
symptoms during pregnancy. Table 5 includes a ¢et@fist of PRAMS variables used
in this analysis (for the outcome of quitting smakduring pregnancy), along with their
original response options and recoded categories.

Table 5. (Independent variables derived from 2004 Oregon PRAM S
(Used for the outcome of quitting smoking during pregnancy)

PRAMS Measure Possible Responses Coding for Analysis
Food Insecurity - No 1=No

during pregnancy -Yes 2=Yes

Physician counseling - No 0=Yes

for smoking during -Yes 1=No

prenatal care visits

Annual Household Income— -Less than $10,000 0 = 0%—184% FPL
during pregnancy -$10,000—%$14,999 1 =185% FPL or greater

-$15,000—%$19,999
-$20,000—%$24,999
-$25,000—%$34,999
-$35,000—%$49,999
-$50,000 or more
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Pre-Pregnancy
Smoking Intensity

- 41 cigarettes or more
- 21 to 40 cigarettes

- 11 to 20 cigarettes

- 6 to 10 cigarettes

- 1 to 5 cigarettes

- Less than 1 cigarette
- None (O cigarette)

1 = Heavy (>10 cigarettes)
2 = Light (<= 10 cigarettes)

Intimate Partner Violence— -No 1=Yes

During Pregnancy, Current  -Yes 2=No

Husband or Partner/Ex-

husband

or Ex-Partner

Stressful Life Events during -No 1 =1 Event or greater
pregnancy -Yes 2 =0 Events

(13 events)

Pregnancy Intention

1 = Unintended
2 = Intended

-l wanted to be pregnant
sooner

-l wanted to be pregnant
later

-l wanted to be pregnant
then

-1 didn’t want to be pregnant
then or at any time in the

future
Depressive Symptoms -Always Always/Often = Yes
during Pregnancy -Often Sometimes/Rarely/Never = No
-Depressed Mood -Sometimes
-Little Interest or -Rarely
pleasure -Never
WIC Participation -No 0=Yes
-Yes 1=No

For the outcome of staying quit 2 years postpartum (Staying Quit)

Variables derived from Oregon PRAMS

Since, the outcome of staying quit assesses smagkaigs among PRAMS-2

respondents, 2 years after delivery; most varialdesl in this analysis were from

PRAMS-2. But, there were a few variables from PR3AMat were meaningful to

examine for inclusion in this analysis. Those ables include current physical activity

and antenatal depressive symptoms, assessed 2tBapastpartum.
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Current physical activity was assessed with thiefwohg question, “In the past
month, how many days a week did you get at leastiBdites of physical activity of
exercise? (For example, walking, dancing, yardkwoorsweeping).” Possible response
choices included “Less than 1 day per week”, “4 ttays per week” and “5 or more days
per week.” To account for the limited sample sthes variable was dichotomized into
<=4 days per week and >=5 days per week. Tahielddes a complete list of PRAMS
variables used in this study, along with their mvéd response options and recoded
categories.

Antenatal depressive symptoms were assessed wotlidms on the PRAMS
guestionnaire. The first question asked, “Sincar yeew baby was born, how often did
you feel down, depressed, or hopeless?” The segoestion asked, “Since your new
baby was born, how often did you have little int¢i@ pleasure in doing things?”
Possible responses for both questions included &gy “Often,” “Sometimes,”
“Rarely,” or “Never.” For this analysis, answers*‘éfways” or “Often” were considered
a positive report of depressive symptoms. AnswetSometimes,” “Rarely,” and
“Never” were considered a negative report of degpvessymptoms. All respondents who
provided a positive answer to either one or botthefquestions were considered to have
experienced depressive symptoms after deliveryresibondents who provided negative
answers to both of the questions were considerbdve been free of depressive
symptoms 2-6 months after delivery. Table 6 inekithe list of PRAMS variables used
in this analysis (for the outcome of staying quatpyng with their original response

options and recoded categories.
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Table 6. Independent variables derived from 2004 Oregon PRAM S
(Used for the outcome of staying quit, 2 years postpartum)

Physical Activity in - Less than 1 day per week 1 =5 or more days per week
the past month - 1 to 4 days per week 2 =4 or less days per week
- 5 or more days per week
Antenatal Depressive - Always Always/Often = Yes
Symptoms - Often Sometimes/Rarely/Never = No
- Depressed Mood - Sometimes
- Little Interest - Rarely
- Never

For the outcome of staying quit, 2 years postpartum (Staying Quit)

Variables derived from Oregon PRAMS-2

The variables measured on the 2006 Oregon PRAM&Q i this analysis
included food insecurity (13-24 months after delepeople in the household who
smoke, social support, marital status, maternat&in, postpartum stressful life events
(SLE), depressive symptoms in the first 12 monfter aelivery, depressive symptoms
13-24 months after delivery, current annual houkkimeome, maternal age, maternal
physical activity and smoking cessation counsdiiom physician or health care worker
(HCW).

Armour et al. found that families with income nélae federal poverty level spend
a large share of their income on cigarettes. $hggests an interaction between food
insecurity and household income levels on smoketfeglior®. With our limited sample
size (n=58), we were unable to examine any intemastand so income and food
insecurity were examined as individual risk factimrsstaying quit. Food Insecurity in
PRAMS-2 was measured with the question, “In theé pasnonths, did you ever eat less
than you felt you should because there wasn’t emougney to buy food?” Possible

responses to this question were “No” or “Yes”.
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People in the household who smoked were measutbdive question, “Not including
yourself, is there anyone in your household wholsaigarettes, cigars, or pipes?”
Possible responses are “No” or “Yes”.

Carmichael et al. cited the lack of informationsmtial support as a limitation in
their study examining correlates of postpartum smpkelaps€. Social support was
measured using a series of questions which meafuecelvents listed in Table 7. All of
the social support questions had possible respais&®s” or “No”. Questions 2-5
were considered more relevant to the outcomesi®atialysis and so only those
guestions were used in this analysis. To accaurthe limited sample size of this study,
these questions were collapsed and dichotomizédse'who answered “No” to all four
of the questions were considered as not havingsaaial support and those who
answered “Yes” to any one or more of the 4 questware considered as having social
support.

Table 7. Social Support Measures, 2006 Oregon PRAM S-2

Measures
You have someone who would load you money for foobills if you

needed i{not used for purposes of thisanalysis).

You have someone who would help you if you werk amd needed
to be in bed.

You have someone who would take you to the clinidaxtor’s office

if you needed a ride.

You have someone you can count on to listen towloen you need to
talk.

You have someone who shows you love and affection.

The PRAMS-2 survey includes questions regardingadgaphics such as marital

status, maternal education and maternal age, ass2sgar postpartum. These variables
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were used for the analyses of staying quit ratfa@n demographics from the birth
certificate.

Marital status was measured with the question, “‘¥igour current marital
status?” Possible responses were “Never marrigtHrried”, “Widowed”, “Divorced”,
“Separated”. This variable was dichotomized imtose who were married and all else to
ascertain effect of being married on the outcomiatefest.

Maternal education was measured with the questWhat is the highest level of
school you have completed?” Possible responses {less than 12 grade”, “12"
grade or GED” and “More than $2yrade”. This variable was dichotomized into all
those who had a high school education or less ltisbse who had greater than a high
school education.

Maternal age was dichotomized based on the mostnamty used cut-off point
among prior literature reviews for ease of intetgien. Thus, maternal age was
dichotomized into <25 years and >=25 years.

Stressful life events in the year preceding deliweere found to be significantly
associated with return to smoking, 2-6 months ostn®. Hence, stressful life events
between 13-24 months after delivery would warra@ain@nation in association with
staying quit, 2 years postpartum. Stressful hferdés were measured using a series of
guestions that assessed thirteen events that nvaydeaurred during the past 12 months.
It is the same series of questions that is repontd@ble 3. This variable was
dichotomized, because of the small sample sizecalhdounts, into those who
experienced no SLEs’- “None” and those who expeedmat least one SLE — “>=1

event”.
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Allen et al. , using 2004 PRAMS data from 16 statesnd that smokers with
depressive symptoms are more likely to relapse aftempting to quit than those
without depressive symptomis Maternal depressive symptoms 2 years after eigfliv
were measured using 2 items on the PRAMS-2 questios The first item examines
depressive symptoms in the first 12 months aftévely with the question, “During the
FIRST 12 months of your two-year-old’s life, wagth a period of two or more weeks
when almost every day you: (a) Felt sad, blue preksed for most of the day, (b) Lost
interest or pleasure in most things that you uguwated about or enjoyed.” Possible
responses for both (a) and (b) are “No” or “Ye$he second item examines depressive
symptoms in the past 12 months with the questioniie PAST 12 months, has there
been a period of two or more weeks when almostyeday you: (a) Felt sad, blue or
depressed for most of the day, (b) Lost intereg@asure in most things you usually
cared about or enjoyed.” Possible responses fibr (3 and (b) are “No” or “Yes”. If
the respondent answered “Yes” to either part (€bpfor the first 12 months, then they
were classified as having depressive symptoms gltiniait time period. If they answered
“No” to both parts (a) and (b), then they were sifisd as not having depressive
symptoms during that time period. Assessing depresymptoms in the respondents
during the past 12 months was done similarly.

Current annual household income was divided integmaies based upon
percentage of the federal poverty threshold (% FFAL) participants who reported an
annual income were classified as earning either A%4-% FPL or >=185%.

Levine et al. published an article assessing coiscaipout weight and its

association with smoking behavior in worfitnCurrent physical activity was assessed
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using the question, “In the past month, how marnysa@aweek did you get at least 30
minutes of physical activity or exercise? (Forrapée, walking, dancing, yard work or
sweeping).” Possible responses were “Less thaydr week”, “1 to 4 days per week”
and “5 or more days per week”. To account forgimall sample size, this variable was
further dichotomized into <=4 days per week and da$s per week.

Postpartum smoking cessation counseling by physmiddCW was assessed
with the following two questions — “During any abyr healthcare visits in the last 12
months, did a doctor, nurse, or other health caméer talk with you about any of the
things listed below? (i) Advise you to quit smokiiiig) Offer you help on how to quit
smoking” Possible responses were “Yes” or “No’btlBthese items were examined
separately for the outcome of interest. TablecBuohes a complete list of PRAMS-2
variables used in this analysis, along with theigioal response options and recoded
categories.

Table 8. Independent variables derived from 2006 Oregon PRAM S-2
(Used for the outcome of staying quit, 2 years postpartum)

PRAMS-2 Measure Possible Responses Coding for Analysis
Food Insecurity in the - No 1=No

past 12 months - Yes 2=Yes

HCW advise to - No 0=Yes

quit smoking -Yes 1=No

HCW offer help to - No 0=Yes

quit smoking - Yes 1=No

Current Annual Household  -Less than $10,000 1=0%—184% FPL
Income— -$10,000—%$14,999 2 =185% FPL and greater

-$15,000—%$19,999
-$20,000—%$24,999
-$25,000—%$34,999
-$35,000—%$49,999
-$50,000 or more

People in household - No 1=No
who smoke - Yes 2=Yes
Social Support - No 1=No

(4 out of 5 questions) - Yes 2=Yes
Marital Status - Never Married 0 = Married
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- Married 1= All else

- Widowed

- Divorced

- Separated
Maternal Education - Less than 12grade 0 = Less than 712"

- 12" grade or GED 1 = More than 12 grade

- More than 19 grade
Stressful Life Events -No 0 =0 Events
(13 events) -Yes 1 =1 or more events
Postpartum depressive - No 0=No
symptoms in first -Yes 1=Yes
12 months
Postpartum depressive - No 0=No
symptoms in past -Yes 1=Yes
12 months
Maternal Age - Continuous 0 = <25 years

1 =25 years or greater

Current physical - Less than 1 day per week 1 =5 or more days per week
Activity - 1 to 4 days per week 2 =1 to 4 days per week

- 5 or more days per week

Data M anagement

Tasks related to cleaning and editing of PRAMS dils, including the
correction of errors and inconsistencies, are éspansibility of state health departments.
For the 2004 Oregon PRAMS and the 2006 Oregon PR2MBe Department of
Human Services (DHS) performed all data entry ieaiion and telephone interview
monitoring (as all telephone interviews were pearfed by a hired contractor). The data
files were then checked for consistency throughwwtomated process at the CDC.
Finally, the CDC created the Oregon PRAMS analfffi@scomplete with analysis
weights. This file was then provided to Oregon DH&-weighting for the PRAMS-2
data set was done at DHS with instructions fromQBe.

For this project, | acquired the PRAMS merged whih PRAMS-2 follow up data
file in STATA format. All analyses for this projewere performed using STATA

Version 10 (STATA Corporation) software packageec&8use Oregon PRAMS and
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PRAMS-2 responses are de-identified and do notatoipersonal identifying
information, the Institutional Review Board (IRBf) @regon Health and Science

University exempted this project from review.

Statistical Analysis

Descriptive Analysis

Weighted data was used for all parts of the stedisanalysis. The prevalence of
smoking at the four different time points was exaadl. The prevalence of staying quit,
2 years postpartum, was also determined amongRB&IS-2 respondents. Cross
tabulations were then generated to determine th@eauof women who quit smoking
during pregnancy and the number of women who stguédwithin each of the
covariates. These cross tabulations were exaniinddtermine if there were sufficient
cell counts within each of the variable categottebe eligible for inclusion in a
multivariable model.

Univariate Analysis

Simple logistic regression models were construtdedetermine unadjusted odds
ratios (ORSs) to examine significant risk factorswesen those women who quit smoking
during pregnancy compared to those who continuednimke during pregnancy. The
same was done for the women who stayed quit, Zym@stpartum, compared to those
who relapsed into smoking, 2 years postpartum.

All correlates with a p-value of 0.25 were eligible for inclusion in the
multivariable logistic regression model. A largamber of prior studies that have
assessed smoking behaviors during pregnancy anm@iéhs postpartum have included

demographics in their analyses 3 21 26:27.28.8nd so, demographics such as maternal
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age, maternal education, marital status, annuadiald income (% FPL) and maternal
race/ethnicity were included in the model, to atlfag even if the p-value was greater
than 0.25.

Multivariate analysis

Multivariate analysis was conducted using Hosméregneshow’s applied
logistic regression technique for model buildffig Expected counts for each variable
were examined to ensure adequate sample sizeshrgeaup. Some of the variables
were further collapsed into dichotomized formatsell sizes were too small to obtain
accurate inferences. Continuous variables suchaésrnal age were categorized if the
relationship between the log odds of the outcontkamsociated covariate showed
departure from linearity. All examined independemtariates with sufficient cell counts
and with a p-value of 0.25 was eligible for inclusion into the multivabie logistic
regression model.

Forward stepwise model building

STATA does not allow for automated model selecpoocesses such as
backwards, forwards, stepwise processes or besessablection using weighted data.
Hence, forward manual stepwise was performed byngdte variables to the model by
the level of significance in univariate analysishe variable that was most significant
was added first to the model and additional vaealsldded, one at a time, based on the
significance of the association with the outcomeutting smoking during pregnancy.

Similarly, a forward manual stepwise model buildprgcess was performed for

the outcome of staying quit, 2 years postpartum.
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Results

Summary

Response Rates

The 2004 Oregon PRAMS sampled 1,968 women. Thghiesil response rate
for PRAMS was 74.8%. The PRAMS-2 survey was seit 935 of these 1,968 women.
865 women responded to the PRAMS-2 survey withraweighted response rate of
44%. The weighted response rate, or more apptepridhe percent of the Oregon
population that this represents, is 51.1%. Thealeombined response rate for both
PRAMS and PRAMS-2 was 38%. The weighted respassefor PRAMS-2 was
calculated using the formula defined by the CD@r detailed information on
calculation of the PRAMS-2 response rate and tlegadhresponse rate, please refer to
Appendix C.
Demographics of PRAMS-2 respondents

All of the percentages reported here are weighdte majority of the PRAMS-2
respondents in this study were greater than orlequb years old (78.3%), had more
than a high school education (62.6%) and were et(i76.4%). Annual household
income was split right down the middle with halé ttrespondents earning an annual
income of less than 185% of the federal povertgllé49.4%) and the other half earning
an annual income of greater than or equal to 186#tedfederal poverty level (50.6%).
Most respondents also reported not smoking at EaGtigarettes in their entire life
(64.6%) and were non-Hispanic Whites (71%)

Smoking Prevalence
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20.9% of the PRAMS-2 respondents smoked at ledstitfarettes in the past two
years (N=167). The PRAMS survey was able to dstabmoking prevalence during
three time points — 3 months before pregnancy (&%},3 months of pregnancy (T2) and
6 months postpartum (T3) Information about smokdngonths before pregnancy was
available for 853 respondents. Those who repamteoking less than 100 cigarettes in
the past 2 years, were coded as non-smoking for @abose time points. 19% of all
PRAMS-2 respondents reported smoking less tharooneore cigarettes on an average
day in the 3 months before pregnancy (N=154). rmédgion about smoking in the last 3
months of pregnancy was available for 854 respasddn the last 3 months of
pregnancy, 11% of the respondents (N=87) smokedthas one or more cigarettes on an
average day. Information about smoking 6 montlstgastum was available for 855
respondents. At 6 months postpartum, 14% of thpamdents (N=104) reported
smoking less than one or more cigarettes on arageeatay.

35.4% of the PRAMS-2 respondents smoked at ledkstitfarettes in their entire
life (N=284). The PRAMS-2 survey was able to eksalbsmoking prevalence at a fourth
time point (T4) — 2 years postpartum. Informatadiout smoking 2 years postpartum
was available for 853 respondents. At 2 yearspaokim, 15% of the respondents
(N=135) smoked less than one or more cigarettenaverage day.

Persistent Smokers

Those PRAMS-2 respondents who reported smokinglessone or more
cigarettes on an average day at all the four timetp — 3 months before pregnancy (T1),
last 3 months of pregnancy (T2), 6 months postpa(fl3) and 2 years postpartum (T4)

— were classified as persistent smokers. Smokifogmation at all the four time points
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were available for 830 respondents. 8.7% of tepardents (N=69) reported smoking at
all the four time points.
Stayed Quit

For purposes of this analysis, those respondentsregorted smoking before
pregnancy (T1), quit smoking during pregnancy (di2) continued to remain smoke-free
at 6 months postpartum (T3) and 2 years postpaftdinwere classified as staying quit.
3.7% of the respondents (N=24) were classifiedagrsy quit.
Relapsers

Those respondents who reported smoking before pregn(T1), quit during
pregnancy (T2) and relapsed into smoking, 2 yeasspartum (T4) were classified as
relapsers. 2.6% of the respondents (N=34) wessified as relapsers.
Quit smoking during pregnancy

Among those PRAMS-2 respondents who reported srgdkimonths before
pregnancy (T1), prevalence of quitting smoking dgmpregnancy was 44.5% (N=85).
Stayed quit, 2-6 months postpartum

Among those PRAMS-2 respondents who reported smydkimonths before
pregnancy (T1) and reported quitting smoking dupnegnancy (T2), prevalence of
staying quit 2-6 months postpartum (T3) was 65%4RN=
Stayed quit, 2 years postpartum

Among those PRAMS-2 respondents who reported srgdkimonths before
pregnancy (T1) and reported quitting smoking dupnegnancy (T2), prevalence of
those who stayed quit 2-6 months postpartum (T8)camtinued to stay quit 2 years

postpartum (T4) was 59% (N=24).
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Non-Smokers

Those respondents who did not smoke at any ofdilnetime points were

classified as non-smokers. This category alsauded those who reported not smoking

at least 100 cigarettes in the past 2 years draim entire life. 82% of the respondents

(703) were classified as non-smokers. Figuredalfiswchart of the four time points

under consideration.

Figurel
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Outcome: Quit smoking during pregnancy

68 women reported quitting smoking during pregnamhile 85 women reported

smoking during pregnancy with a 44.5% prevalencguitting smoking during

pregnancy.

Maternal Education

Information regarding maternal education was abél&or 83 women who

smoked during pregnancy and all 68 women who audksng during pregnancy. 40%

of those who had a high school education or le8sdBd 58% of those who had greater

than a high school education (30) quit smokingmypregnancy.

Marital Status
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Information regarding maternal marital status wazalable for all 85 women who
smoked during pregnancy and all 68 women who audksng during pregnancy. 52%
of those who were married (36) and 39% of those weie not married (includes never
married, divorced and separated) (32) quit smokungng pregnancy.

Maternal Age

Information regarding maternal age was availabteafio85 women who smoking
during pregnancy and all 68 women who quit smokingng pregnancy. 38% of
women aged less than 25 years (33) and 55% of w@mgears old or greater (35) quit
smoking during pregnancy.

Maternal race/ethnicity

Information regarding maternal race/ethnicity waailable for all 85 women
who smoked during pregnancy and all 68 women whibsguoking during pregnancy.
45% of non-Hispanic Whites (37) and 44% of non-W4hiincludes American
Indian/Alaskan Native, African American, Asian/Haclslander and Hispanic) (31) quit
smoking during pregnancy.

Food insecurity during pregnancy

Information regarding food insecurity during pregogwas available for all 85
women who smoked during pregnancy and 67 womenguitasmoking during
pregnancy. 42% of those who didn’t report foocemsity (52) and 50% of those who
reported food insecurity (15) quit smoking durimggnancy.

HCW talk about smoking during prenatal visits
Information regarding doctor, nurse of health aaoeker (HCW) talking about

smoking was available for 84 women who smoked dupiregnancy and 67 women who
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quit smoking during pregnancy. 40% of those whporeed that a doctor, nurse or other
HCW spoke with them about how smoking during pregyacould affect the baby (57)
and 66% of those who didn’t report any HCW talkaimput smoking, quit smoking
during pregnancy (10).
Annual household income during pregnancy (% FPL)

Information regarding annual pre-pregnancy houskimmome was available for
80 women who smoked during pregnancy and 65 wonfenguit smoking during
pregnancy. 37% of those who had annual househotime during pregnancy of 0-
184% FPL (37) and 68% of those who had annual lmldeéncome during pregnancy of
>=185% FPL (28) quit smoking during pregnancy.
Pre-pregnancy smoking intensity

Information regarding pre-pregnancy smoking intgnsias available for 85
women who smoked during pregnancy and 68 womenguitasmoking during
pregnancy. 35% of heavy smokers (20) and 52%ghbt Emokers (48) quit smoking
during pregnancy.
Intimate Partner Violence (IPV) during pregnancy

Information regarding IPV was available for all @6men who smoked during
pregnancy and all 68 women who quit smoking dupregnancy. 37% of those who
reported experiencing IPV during pregnancy (7) 46% of those who reported not
experiencing any IPV during pregnancy (61) and gonoking during pregnancy.
Stressful Life Events (SLE) during pregnancy

Information regarding SLE during pregnancy was labée for all 85 women who

smoked during pregnancy and all 68 women who audksng during pregnancy. 43%
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of those who reported experiencing 1 or more Sldgisng pregnancy (54) and 56% of
those who reported experiencing no SLE’s (14) gonoking during pregnancy.
Pregnancy Intention

Information regarding pregnancy intention was aldé for 82 women who
smoked during pregnancy and 67 women who quit sngo#turing pregnancy. 40% of
those who reported unintended pregnancies (35pa%@of those who reported intended
pregnancies (32) quit smoking during pregnancy.
Depressive symptoms during pregnancy

Information regarding depressive symptoms durireggpancy was available for
83 women who smoked during pregnancy and 67 wonfenguit smoking during
pregnancy. 47% of women who reported experiendamessive symptoms during
pregnancy (5) and 44% of women who reported expeing no depressive symptoms
during pregnancy (63) quit smoking during pregnancy
WIC during pregnancy

Information regarding WIC use during pregnancy aaailable for all 85 women
who smoked during pregnancy and all 68 women whibsguoking during pregnancy.
37% of women who reported using WIC during pregya3®) and 63% of women who
reported not using WIC during pregnancy (29), gaibking during pregnancy.
Pre-pregnancy BMI

Information regarding pre-pregnancy weight was latée for 81 women who
smoked during pregnancy and all 68 women who audksng during pregnancy. 58%

of women who were considered normal (40) basedMhdBassification and 36% of
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those who were classified as all else (includecenndight, obese and overweight) (28),
quit smoking during pregnancy.
Other variables

Other variables that were assessed but were natext for analysis due to
insufficient cell counts were alcohol consumptiamidg pregnancy.

Univariate Analysis

The proportion of women, who quit smoking duringgmancy, did not vary by
most of the correlates examined in this analyBisunivariate logistic analyses annual
household income during pregnancy and WIC partimpaduring pregnancy were of
marginal significance as risk factors for womenttijug) smoking during pregnancy.
Table 9 describes the associations between womerguih smoking during pregnancy
and possible correlates, including Unadjusted QRis%% Cls.

Women who quit smoking during pregnancy were misedy to have higher
annual household incomes during pregnancy (OR:, 3®% CI: 0.98, 13.79) and were
also more likely to have not used WIC during premryacompared to women who

smoked during pregnancy (OR: 2.84, 95% CI: 0.821 0.
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Table 9:Risk Factorsfor Quitting smoking during pregnancy (n=68)

Compared to women who smoked through pregnancy5)n=8

Mater nal Numerator | Denominator Quit Unadjusted
characteristic (un- (un- (weighted) OR
weighted) weighted) (95% CI)
Total 68 153 44.5%
Maternal Education
<12"712" grade 38 99 40% Referent
>12" grade 30 52 58% 2.10 (0.70, 6.30)
Missing 2
Marital Status
All else 32 84 39% Referent
Married 36 69 52% 1.68 (0.59, 4.82)
Maternal Age
<25 years 33 81 38% Referent
>= 25 years 35 72 55% 2.02 (0.70, 5.80)
Mater nal
Race/Ethnicity
Non-Whites 31 68 44% Referent
Non-Hispanic Whites | 37 85 45% 1.02 (0.39, 2.66)
Food insecurity during
pregnancy
No 52 115 42% Referent
Yes 15 37 50% 1.39 (0.45, 4.25)
Missing 1 1
HCW talk about
smoking during
prenatal visits
Yes 57 132 40% Referent
No 10 19 66% 2.85 (0.68, 11.93
Missing 1 2
Annual Household
Income during
Pregnancy
0-184% FPL 37 101 37% Referent
>=185% FPL 28 44 68% 3.68 (0.98, 13.79
Missing 3 8
Pre-pregnancy
Smoking I ntensity
Heavy 20 64 35% Referent
Light 48 89 52% 2.08 (0.71, 6.06)
Intimate Partner
Violence during
pregnancy
Yes 7 26 37% Referent
No 61 127 46% 1.47 (0.33, 6.48)
Stressful Life Events
during pregnancy
>=1 Event(s) 54 132 43% Referent
0 Events 14 21 56% 1.70 (0.37, 7.77)
Pregnancy Intention
Unintended 35 86 40% Referent
Intended 32 63 54% 1.77 (0.61,5.16)
Missing 1 4
Depressive Symptoms
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during Pregnancy

Yes 22 55 47% Referent

No 45 95 44% 0.90 (0.29, 2.78)
Missing 1 3

WIC during pregnancy

Yes 39 104 37% Referent

No 29 49 63% 2.84 (0.87, 9.21)
Maternal Pre-

pregnancy BM|I

All Else 28 74 36% Referent
Normal (18.5<= BMI < | 40 75 58% 2.49 (0.84, 7.40)
25.0) 4

Missing

(Data source: 2004 PRAM /2006 PRAM S-2)

Multivariate L ogistic Analysis

For the outcome of quitting smoking during pregnarmt covariates that were
had a p-value of 0.25 were included in the multivariable model. nidgraphic factors
such as maternal race/ethnicity, maternal age atdrmal education were included in the
model to adjust for.

The final model for women who quit smoking duringgnancy included the
variables of maternal education, marital statusemal age, maternal race/ethnicity,
HCW talk about smoking during prenatal visit, pregnancy smoking intensity, annual
household income during pregnancy, the use of Wikihd pregnancy and pre-
pregnancy BMI. Table 10 describes the associafimms the multivariable model
between women who quit smoking during pregnancypossible correlates, including

Adjusted ORs and 95% Cls.
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Table 10: Multivariable Model - Risk Factorsfor Quitting smoking during

pregnancy (n=68)

Compared to women who smoked through pregnancy5)n=8

Maternal Numerator | Denominator Quit Unadjusted Adjusted OR
characteristic (un- (un- (weighted) OR (95% ClI)
weighted) weighted) (95% CI)
Total 68 153 44.5%
Maternal Education
<12"712" grade 38 99 40% Referent Referent
>12" grade 30 52 58% 2.10 (0.70, 6.30) | 1.64 (0.35, 7.66)
Missing 2
Marital Status
All else 32 84 39% Referent Referent
Married 36 69 52% 1.68 (0.59, 4.82) | 0.89 (0.25, 3.14)
Maternal Age
<25 years 33 81 38% Referent Referent
>= 25 years 35 72 55% 2.02 (0.70, 5.80) | 1.60 (0.44, 5.76)
Maternal
Race/Ethnicity
Non-Whites 31 68 44% Referent Referent
Non-Hispanic Whites | 37 85 45% 1.02 (0.39, 2.66)| 0.82 (0.25, 2.72)
Food insecurity during
pregnancy
No 52 115 42% Referent Excluded from
Yes 15 37 50% 1.39 (0.45, 4.25) | model
Missing 1 1
HCW talk about
smoking during
prenatal visits
Yes 57 132 40% Referent Referent
No 10 19 66% 2.85(0.68, 11.93) 2.31(0.41, 12.83
Missing 1 2
Annual Household
Income during
Pregnancy
0-184% FPL 37 101 37% Referent Referent
>=185% FPL 28 44 68% 3.68 (0.98, 13.79) 2.17 (0.50, 9.42)
Missing 3 8
Pre-pregnancy
Smoking Intensity
Heavy 20 64 35% Referent Referent
Light 48 89 52% 2.08 (0.71, 6.06)| 1.84 (0.54, 6.31)
Intimate Partner
Violence during
pregnancy Excluded from
Yes 7 26 37% Referent model
No 61 127 46% 1.47 (0.33, 6.48)
Stressful Life Events
during pregnancy
>=1 Event(s) 54 132 43% Referent Excluded from
0 Events 14 21 56% 1.70 (0.37, 7.77) | model
Pregnancy Intention
Unintended 35 86 40% Referent Excluded from
Intended 32 63 54% 1.77 (0.61, 5.16)| model
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Missing 1 4

Depressive Symptoms

during Pregnancy

Yes 22 55 47% Referent Excluded from
No 45 95 44% 0.90 (0.29, 2.78) | model

Missing 1 3

WIC during pregnancy

Yes 39 104 37% Referent Referent

No 29 49 63% 2.84 (0.87,9.21) | 1.08 (0.29, 4.03)
M aternal Pre-

pregnancy BM|I

All Else 28 74 36% Referent Referent
Normal (18.5 <= BMI < | 40 75 58% 2.49 (0.84, 7.40) | 1.71 (0.54, 5.35)
25) 4

Missing

(Data source: 2004 PRAM /2006 PRAM S-2)

Forward Manual Stepwise M odel Building

The variable that was first added to the manuglvetee model was annual

household income during pregnancy with the higheal of significance in univariate

analysis (p=0.05). The next variable to be addas uwse of WIC during pregnancy

(p=0.08). Even though there was moderate corogldtetween household income and

WIC participation, inclusion or exclusion of eitheariable did not change the overall

results and significance of the remaining varialethe final model. Pre-pregnancy

BMI, HCW talk about smoking, maternal educatiorge-pregnancy smoking intensity,

maternal age, marital status and maternal racedgthwere added in the order listed.

Table 11 includes results of manual stepwise seleeind its corresponding ORs and p-

values.
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Table 11. Forward Manual Stepwise - Multivariable L ogistic Regression Model,
Odds Ratios and p-valuesfor quitting smoking during pregnancy

Characteristic Stage Stage Stage Stage Stage Stage Stage  Stage  Stage
10R, 20R, 30OR, 40R, 50R, 60R, 70R, B8OR, 90R,

(p- (p- (p- (p- (p- (p- (p- (p- (p-
value) value) value) value) value) value) value) value) value)
Annual 3.68 2.98 2.44 2.17 2.14 2.18 2.08 2.13 2.17
household (0.05) (0.15) (0.21) (0.26) (0.28) (0.27) (0.30) (0.31) (0.30)
income during
pregnancy
WIC during 1.64 1.34 1.40 1.22 1.14 1.06 1.07 1.08
pregnancy (0.48) (0.64) (0.60) (0.75) (0.84) (0.92) (0.92) (0.91)
Pre-pregnancy 1.93 1.93 1.72 1.63 1.69 1.69 1.70
BMI (0.27) (0.25) (0.34) (0.40) (0.36) (0.36) (0.36)
HCW talk about 2.28 2.40 2.44 2.23 2.24 231
smoking (0.30) (0.30) (0.30) (0.35) (0.34) (039
Maternal 1.67 1.98 1.66 1.66 1.64
education (0.45) (0.34) (0.51) (0.51) (0.53
Pre-pregnancy 1.92 1.86 1.86 1.84
smoking (0.29) (0.32) (0.31) (0.33)
intensity
Maternal age 156 1.61 1.60
(0.49) (0.46) (0.47)
Marital status 0.90 0.89
(0.87) (0.86)
Maternal 0.82
race/ethnicity (0.74)

(Data sour ce: 2004 PRAM /2006 PRAM S-2)

Outcome: Stayed Quit, 2 years postpartum

Among the 68 women who quit smoking during pregyabovere excluded
because they reported smoking at 2-6 months pastpard women had missing
information regarding smoking status at 2 yearggatum. Among the remaining 58
women, 24 stayed quit at 2 years postpartum whHileeBapsed into smoking 2 years
postpartum.
Maternal Education

Information regarding maternal education was ab&l#or all 24 who stayed quit
and 34 relapsers. 14.6% of those who had a higboseducation or less (7) and 77.7%

of those who had more than a high school educatayed quit, 2 years postpartum (17).
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Marital Status

Information regarding marital status was availdbteall 24 who stayed quit and
all 34 relapsers. 60.3% of those who were mari€dl and 54.1% of those who were not
married (includes never married, divorced and sepd) (7) stayed quit, 2 years
postpartum.
Maternal race/ethnicity

Information regarding maternal race/ethnicity weailable for all 24 who stayed
quit and all 34 relapsers. 62.1% of non-Hispaniutés (12) and 40.1% of non-Whites
(12) stayed quit, 2 years postpartum.
Current annual household income (% FPL)

Information regarding current annual household ineavas available for all 24
who stayed quit and all 34 relapsers. 53.8% osehewho were in the 0-184% FPL (11)
and 63.8% of those who were in the >=185% FPL ¢$13yed quit, 2 years postpartum.
Maternal age

Information regarding maternal age was availabteafic24 who stayed quit and
all 34 relapsers. 53.7% of those who were less 8iayears old (15) and 72.3% of those
who were greater than or equal to 31 years oldt@)ed quit, 2 years postpartum.
Food Insecurity in the past 12 months

Information regarding food insecurity in the pa8trhonths was available for all
24 who stayed quit and all 34 relapsers. 57.3%hade who reported experiencing food
insecurity in the past 12 months (5) and 64.3%ho8& who reported experiencing no
food insecurity (19) stayed quit, 2 years postpartu

People in household who smoke
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Information regarding people in household who smake available for all 24
who stayed quit and all 34 relapsers. 63.3% odehoho reported not having any one in
the household that smokes (17) and 50.1% of thésereported having someone in the
household who smokes (7) stayed quit, 2 years pdsip.

Pre-pregnancy smoking intensity

Information regarding pre-pregnancy smoking intgnsias available for all 24
who stayed quit and all 34 relapsers. 55.3% o¥yemokers (7) and 60.9% of light
smokers (17) stayed quit, 2 years postpartum.

Stressful Life Events (SLES) in the past 12 months

Information regarding SLEs in the past 12 months asilable for all 24 who
stayed quit and all 34 relapsers. 37.3% of thdse &xperienced 1 or more SLEs in the
past 12 months (18) and 62.7% of those who expegteno SLESs in the past 12 months
stayed quit, 2 years postpartum (6).

Depressive symptoms in the first 12 months aftierety

Information regarding depressive symptoms in tret fi2 months after delivery
was available for all 24 who stayed quit and alk&é&psers. 49.7% of those who
reported experiencing no depressive symptoms @rr2ore weeks in the first 12 months
after delivery (13) and 63.5% of those who repogepleriencing depressive symptoms
for 2 or more weeks in the first 12 months aftdrnaey (10) stayed quit, 2 years
postpartum.

Depressive symptoms 13-24 months after delivery
Information regarding depressive symptoms 13-24thwafter delivery was

available for 22 who stayed quit and all 34 relaps@6.1% of those who reported
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experiencing depressive symptoms for 2 or more weekhe past 12 months (15) and
84% of those who reported experiencing depressivgoms almost every day for a
period of two or more weeks in the past 12 months{ayed quit, 2 years postpartum.
Physical activity in the past month (at 6 monthstpartum)

Information regarding physical activity in the pastnth (at 6 months
postpartum) was available for 23 who stayed quit 2&relapsers. 33.3% of those who
reported having 30 minutes of physical activitythe last month, for 5 or more days in a
week (4) and 44.2% of those who reported havinghBtutes of physical activity, in the
last month, for 4 or less days in a week (19) stayat, 2 years postpartum.

Health Care Worker (HCW) advice to quit smoking

Information regarding HCW advice to quit smokingsnavailable for 21 who
stayed quit and 33 relapsers. 36.6% of those wbeived advice on quitting smoking
from a HCW in the last 12 months (7) and 68% otthwho did not receive advice on
quitting smoking from a HCW in the last 12 monthd)(stayed quit, 2 years postpartum.
Health Care Worker (HCW) offer help to quit smoking

Information regarding HCW offer help to quit smafsiwas available for 22 who
stayed quit and 32 relapsers. 41.1% of those wdre wffered help to quit smoking by a
HCW in the last 12 months (7) and 67.1% of those wire not offered help to quit
smoking
by a HCW in the last 12 months (15) stayed quyte@rs postpartum.

Current BMI
Information regarding current BMI was available &ir24 who stayed quit and

for all 34 relapsers. 62% of those who were norf@gphccording to BMI classification
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and 57% of those who were underweight, overweiglabese (16) stayed quit, 2 years
postpartum.
Other Variables

Other variables that were examined but not inclide@nalysis due to
insufficient sample sizes were antenatal depressingtoms, assessed 2-6 months
postpartum, social support, physical activity ia frast month at 2 years postpartum and
alcohol consumption in an average week in the pashonths (assessed 2 years
postpartum).

Univariate Analysis

In simple logistic analyses maternal educationemmati age and depressive
symptoms 13-24 months after delivery were signifigaassociated with women staying
quit, 2 years postpartum.

Women who quit smoking during pregnancy and coeithio stay quit, 2 years
postpartum were more likely to have greater thhimgh school education (Unadjusted
OR: 20.33, 95% CI: 4, 103.54) and were more likelpe 25 years old or greater
(Unadjusted OR: 8.92, 95% CI: 1.35, 59.03). Wombp stayed quit were also more
likely to report experiencing depressive symptomie second year following
pregnancy (Unadjusted OR: 6.15, 95% CI: 1.15, 32.79

Table 12 describes the associations between worherstayed quit and possible

correlates, including Unadjusted ORs and 95% Cls.
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Table 12:Risk Factorsfor Staying Quit, 2 years postpartum (n=24)
Compared to women who relapsed into smoking, 2sypastpartum (n=34)

Mater nal Numerator | Denominator Stayed Unadjusted
characteristic (un- (un- Quit OR
weighted) weighted) (weighted) (95% ClI)
Total 24 58 59%
Maternal Education
<12"12"grade 7 25 15% Referent
>12" grade 17 33 78% 20.33 (3.99,
103.54)
Marital Status
All Else 7 21 54% Referent
Married 17 37 60% 1.29 (0.18, 9.05)
Maternal
Race/Ethnicity
non-Whites 12 27 40% Referent
Whites 12 31 62% 2.44 (0.49, 12.19)
Annual Household
Income
0-184% FPL 11 33 54% Referent
>=185% FPL 13 25 64% 1.51 (0.25, 9.22)
Maternal Age
<25 years 15 37 54% Referent
>=25 years 9 20 72% 8.92 (1.35, 59.03)
Missing 1
Food I nsecurity (past
12 months)
Yes 5 11 57% Referent
No 19 47 64% 1.34 (0.12, 14.57)
Peoplein household
who smoke
Yes 7 23 50% Referent
No 17 35 63% 1.72 (0.27, 11.07)
Pre-pregnancy
Smoking Intensity
Heavy (>10 cigs) 7 18 55% Referent
Light (<=10 cigs) 17 40 61% 1.25 (0.2, 7.8)
Stressful Life Eventsin
the past 12 months
>=1 Event 18 46 37% Referent
0 Events 6 12 63% 3.03 (0.34, 27.07)
Depr essive symptoms
first year after delivery
No 13 35 50% Referent
Yes 10 22 64% 1.76 (0.27, 11.30)
Missing 1 1
Depressive symptoms
2nd year after delivery
No 15 41 46% Referent
Yes 8 16 85% 6.73 (1.33, 34.08)
Missing 1 1
Physical Activity (6
months postpartum)
>=5 days a week 4 12 33% Referent
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<=4 days a week 19 43 44% 1.98 (0.17, 23.15)
Missing 1 3

HCW advised to quit

smoking

Yes 7 33 37% Referent

No 14 21 68% 3.68 (0.49, 27.89)
Missing 3 4

HCW offer help to quit

smoking

Yes 7 24 41% Referent

No 15 30 67% 2.92 (0.40, 21.4)
Missing 2 4

Current BMI

All Else 16 36 57% Referent

Normal 8 22 62% 1.24 (0.20, 7.70)

(Data source: 2004 PRAM /2006 PRAM S-2)

Multivariate Analysis

For the outcome of staying quit 2 years postpartlhtovariates that had a p-
value of< 0.25 were included in the multivariable logistgression model.
Demographic factors such as maternal race/ethniciigernal age, maternal education
and annual household income (% FPL) were includetde model to adjust for.

The final model for staying quit included the vates of maternal education,
marital status, maternal age, maternal race/etlgnobepressive symptoms 13-24 months
after delivery and HCW advice to quit smoking. Bfa@l education and annual
household income were moderately correlated andamousehold income was not
significant in univariate analysis, hence, annualdehold income was dropped from the
final model to avoid collinearity. Table 13 debas the multivariate associations
between women who stayed quit, 2 years postpadachthe covariates, including

Adjusted ORs and 95% Cls.
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Table 13: Multivariable Model - Risk Factorsfor Staying Quit, 2 years postpartum

(n=24)
Compared to women who relapsed into smoking, 2sypastpartum (n=34)
Maternal Numerator | Denominator | Stayed Quit Unadjusted Adjusted OR
characteristic (un- (un-weighted) | (weighted) OR (95% CI)
weighted) (95% ClI)
Total 24 58 58.7%
Maternal Education
<12"112"grade 7 25 14.6% Referent Referent
>12" grade 17 33 77.7% 20.33 (3.99, 13.30 (2.36,
103.54) 74.87)
Marital Status
All Else 7 21 54.1% Referent Referent
Married 17 37 60.3% 1.29 (0.18, 9.05)| 0.35 (0.02, 5.04)
Maternal
Race/Ethnicity
non-Whites 12 27 40.1% Referent Referent
Whites 12 31 62.1% 2.44 (0.49, 3.00 (0.23, 38.34)
12.19)
Annual Household
Income Excluded because
0-184% FPL 11 33 53.8% Referent of collinearity
>=185% FPL 13 25 63.8% 1.51 (0.25, 9.22)| with maternal
education
Maternal Age
<25 years 4 16 30% Referent Referent
>=25 years 20 41 80% 8.92 (1.35, 3.92 (0.27, 57)
Missing 1 59.03)
Food Insecurity (past
12 months) Excluded from
Yes 5 11 57.3% Referent model
No 19 47 64.3% 1.34 (0.12,
14.57)
Peoplein household
who smoke Excluded from
No 17 35 63.3% Referent model
Yes 7 23 50.1% 1.72 (0.27,
11.07)
Pre-pregnancy
Smoking Intensity Excluded from
Heavy (>10 cigs) 7 18 55.3% Referent model
Light (<=10 cigs) 17 40 60.9% 1.25 (0.2, 7.8)
Stressful Life Events
in the past 12 months
>=1 Event 18 46 37.3% Referent Excluded from
0 Events 6 12 62.7% 3.03 (0.34, model
27.07)
Postpartum
Depressive Symptoms
(first 12 months) Excluded from
No 13 35 49.7% Referent model
Yes 10 22 63.5% 1.76 (0.27,
Missing 1 1 11.30)
Postpartum
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Depressive Symptoms
(past 12 months)

No 15 41 46.1% Referent Referent

Yes 7 15 84% 6.73 (1.33, 11.27 (1.83,
Missing 2 2 34.08) 69.52)

Physical Activity (6

months postpartum)

>=5 days a week 4 12 33.3% Referent Excluded from
<=4 days a week 19 43 44.2% 1.98 (0.17, model

Missing 1 3 23.15)

HCW advised to quit

smoking

Yes 7 33 36.6% Referent Referent

No 14 21 68% 3.68 (0.49, 6.53 (0.99, 43.01)
Missing 3 4 27.89)

HCW offer help to

quit smoking Excluded from the
Yes 7 24 41.1% Referent model

No 15 30 67.1% 2.92 (0.40, 21.4)

Missing 2 4

Current BMI

All Else 16 36 57% Referent Excluded from the|
Normal 8 22 62% 1.24 (0.20, 7.70)| model

(Data source: 2004 PRAM S/2006 PRAM S-2)

Forward Manual Stepwise M odel Building

The variable that was first added to the manuglvgitee model was maternal

education (p=0.0005). Maternal age was next; emddf maternal age to a model that

already contained the variable of maternal edunatodered the age/staying quit

association not statistically significant. Depressymptoms in 13-24 months after

delivery, HCW talk about quitting smoking, materrate/ethnicity and marital status

were added to the model in the order listed. Tdréables of maternal education and

depressive symptoms 13-24 months after deliveryaneed significant after inclusion of

all other covariates. Table 14 includes resultahual stepwise selection and

corresponding ORs and 95% Cls.
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Table 14. Forward Manual Stepwise - Multivariable L ogistic Regression M odel,
Odds Ratios and p-values

Characteristic  Stagel  Stage? Stage 3 Stage 4 Stage 5 Stage 6

OR, OR, OR, OR, OR, OR,
(p- (p-value) (p-value) (p-value) (p-value) (p-value)
value)
Maternal 20.33 11.46 15.25 14.49 12.02 13.30
Education (0.0005)  (0.006) (0.001) (0.003) (0.01) (0.004)
Maternal age 4.33 3.51 2.90 3.27 3.92
(0.17) (0.25) (0.37) (0.33) (0.31)
Depressive 8.39 17.86 18.29 11.27
symptoms in the (0.015) (0.002) (0.003) (0.01)
past 12 months
HCW talk about 5.94 5.63 6.53
quitting smoking (0.04) (0.06) (0.05)
Maternal 2.29 2.99
race/ethnicity (0.49) (0.39)
Marital status 0.35
(0.43)

(Data source: 2004 PRAM S/2006 PRAM S-2)
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Discussion

Summary

Prevalence of quitting smoking during pregnancy agithe PRAMS-2
respondents was 44.5%. Prior studies have fouadge of quitting rates during
pregnancy — from 35% to 569> #* ?’pecause the definition of quitting smoking during
pregnancy varied among the different studies. &egxe of staying quit among
PRAMS-2 respondents was 59%. This measure hasdssessed, by prior studies,
consistently at 5-6 months postpartum and stayingrgtes at that time have been
estimated to be about 50% or low&r> 2% 2> 27- 3Thjs study is one of the first studies
examining prevalence of staying quit, 2 years ston. This may be an over-
estimation partly because a higher percentage afemp who were lost to follow-up
reported smoking at 2-6 months postpartum, compar&RAMS-2 respondents and
also because women may under-report smoking dtieetsocial stigma attached to it.

This study of Oregon women found that annual hooiskincome during
pregnancy and using WIC during pregnancy were afjmal significance in conjunction
with quitting smoking while pregnant. After adjungf for maternal age, maternal
race/ethnicity, maternal marital status, pre-preggaBMI and HCW talk about smoking
during pregnancy, women with higher household ine®eind women who did not
participate in WIC during pregnancy were more kg quit smoking, but these
associations did not remain statistically significa

This study also found that maternal education, mateage and self-reported
maternal depressive symptoms 13-24 months afteredigiwere significantly associated

with staying quit, 2 years postpartum. After atjgfor other factors such as maternal
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marital status, maternal race/ethnicity and HCW@alto quit smoking, the associations
between maternal education and self-reported medtdapressive symptoms 13-24
months after delivery with the outcome of stayingf gtill remained statistically
significant.

Comparison with previous findings

Prevalence of smoking at all 4 time points: before pregnancy (T1), during pregnancy
(T2), 6 months postpartum (T3) and 2 years postpartum (T4)

10.5% of the PRAMS-2 respondents reported smokirdl he four time points. Since
this was one of the first studies assessing smagkiegalence, 2 years postpartum and the
first study using PRAMS-2 data, this finding canhetvalidated at the current time for
external consistency.
Prevalence of staying quit
Among those who quit smoking during pregnancy, %8sfayed quit, 2 years
postpartum, while 41.3% relapsed into smoking, perstim. According to 1996
PRAMS data, prevalence of relapse into smokingtpgaotim, was 50.9% at 2-6 months
postpartunt. The prevalence of relapse at 2 years, which matyound, is lower than
these estimates. Other studies have consisteridguned prevalence of relapse into
smoking, postpartum, at about 50%. Our estimateslase to that. Also, these
estimates are from the longitudinal follow-up ahdge lost to follow-up in the PRAMS-
2 may have been more likely to be smokers. Thisnumber may be an overestimation
of the true prevalence of staying quit in the uhdeg population.
Risk Factors for quitting smoking during pregnancy

The results of this study found that annual houkkimcome during pregnancy

and the use of WIC during pregnancy were of matgiiggificance in association with
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quitting smoking during pregnancy. Women who doparticipate in WIC during
pregnancy are more likely to quit smoking duringgiancy. This is consistent with
prior studies* This study also found positive associations betwmaternal education,
marital status, maternal age, pre-pregnancy smoktegsity, IPV, SLEs during
pregnancy and pregnancy intention as risk factarg|diitting smoking during pregnancy,
albeit, not statistically significant.

The association between food insecurity during paegy and quitting smoking
during pregnancy differed from existing literatui®ur study found that those who
reported experiencing food insecurity during premyavere more likely to quit smoking
during pregnancy compared to those who reporte@éxmmriencing food insecurity,
though this was not statistically significant. d?rstudies found that smoking households
tend to experience higher levels of food insecufityPrior studies also suggest the
possibility of food insecurity being an effect mioeli in the association between
household income levels and smoking status. Smggkiaevalence seems to be higher
among low income families who were food insecusmnth was for low income families
who were food secure Our data did not have enough sample size tostigate any
possible effect modifiers. This could be one gassexplanation for our counter-
intuitive findings. Un-weighted numbers resulhigher rates of quitting smoking
among women who are food secure while weighted rusnitip the association around.
This could also be due to the complex weightinglmacsm used by PRAMS to

represent the ethnic distribution of the populatgtesented by PRAMS.
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Risk Factorsfor staying quit, 2 years postpartum

This study found significant associations betwdenvariables of maternal
education and self-reported maternal depressivgp®ms 13-24 months after delivery
with women staying quit, 2 years postpartum. Quolihgs regarding maternal education
is consistent with prior studies that measuredgarttm smoking prevalence at 2-6
months postparturtf: ** 2> *\Women with greater than a high school educatiemaore
likely to stay quit than those with a high schodlieation or less. There is very limited
information available on staying quit, 2 years pastum to further validate these results.

Our study also found that women who reported eepemng depressive
symptoms 13-24 months after delivery are moreyikelstay quit. A 2004 PRAMS
study examined data from 16 states that had el¢ctedlude the optional question of
postpartum depressive symptoms on the survey. sty found that women who
reported experiencing postpartum depressive syngp{@m months postpartum) were
less likely to stay quit and more likely to relajis® smoking, postparturh Our
findings are counter-intuitive to this study. Taessults may be due to the fact that
women reporting depressive symptoms 13-24 months @élivery may be chronic
depressives and not typical postpartum depressilVesre have been studies done
examining the use of anti-depressants as an ashioking cessatioft, which may have
been the cause of our findings. Also, this isipriglary exploration of the first year of
PRAMS-2 data; combining a few years of data is eddd further stratify this purported
association by factors such as race/ethnicity amtia household incomeRrior
research has also found that nicotine dependernttdepression often occur together in

the same patient. But, very little research hanlmone to find out whether depressed
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patients who quit smoking attain long-lasting atestice and what the effects of quitting
are on their depressive symptoms. It is uncewéuaether smokers with a history of
depression run an increased risk of a new depeesgisode once they quit smokiifg

Strengths and Limitations

This analysis used data from the 2004 Oregon Pregraisk Assessment
Monitoring System and its two-year longitudinalléoV-up, the 2006 Oregon PRAMS-2.
The greatest strength of using PRAMS data is imifagion-based nature. A
representative sample of the state’s populaticuigeyed thus making the results
generalizable to the women throughout the statee HRAMS-2 data were further re-
weighted, not only, using the same weighting schetnERAMS, but also to account for
those women that were lost to follow-up. Thus, RBA2 also enjoys the
generalizibility that PRAMS provides.

Both PRAMS and the PRAMS-2 surveys evaluate a tyaokmeasures that
could affect maternal smoking status before, duaing after pregnancy, such as stressful
life events, social support and depressive symptiumisg pregnancy and postpartum.
This allowed for examination of a multitude of fad, in multivariate analysis, that
could possibly influence maternal smoking behavior.

A third strength is the first-time use of 2006 PR8M data. The 2006 Oregon
PRAMS-2 dataset is a longitudinal survey followihg 2004 PRAMS respondents in
time. Thus temporality of data was maintained aBl as being able to shed some light
on the demographic distribution of the PRAMS-2 mgjents.

This study also had several limitations, the forstieing the lost to follow-up.

As evidenced by the response rate, a sizeable nushla@men who were lost to follow-
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up with the PRAMS-2 survey. In examining the cbtgastics of the PRAMS-2
respondents compared to those lost to follow-umesdifferences were found. A higher
proportion of women reported smoking at least liQ@rettes in the past 2 years among
those lost to follow-up (30%) compared to the PRARM&spondents (21%). Smoking
prevalence at the 3 time points measured in PRAMS3 months before pregnancy
(T1), last 3 months of pregnancy (T2) and 2-6 membstpartum (T3) were higher in
those lost to follow-up than among the PRAMS-2 oesjents. Among those lost to
follow-up, more women participated in WIC duringegnancy (58.2%), had unintended
pregnancies (43.7%), experienced depressive synspdoning pregnancy (25.9) and 2-6
months postpartum (7.3%) compared to the PRAMS@aedents. Finally, women lost
to follow-up were more likely to have been of loviecome (57.4% in 0-184% FPL)
compared to the PRAMS-2 respondents (38.2% in G4LBRL) and more likely to be
less than 25 years of age. But, as stated baf@d&RAMS-2 data were re-weighted
again to account for the loss to follow-up and soresults may not have been highly
influenced by those lost to follow-up. Table 15ydes a list of maternal characteristics
and weighted distributions of PRAMS-2 respondemtsomparison with those lost to

follow-up.
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Table 15: Characteristics of PRAM S-2 respondents ver sus those lost to follow-up

Mater nal
Characteristic

PRAM S-2 respondents

Lost to follow-up

Un-weighted count
(%)

Weighted %

Un-weighted count
(%)

Weighted %

Reported smoking 100
cigarettes in the past 2
years

167 (19.5)

21

282 (27)

30

Smoking 3 months
before pregnancy

154 (18)

19

259 (25)

28.5

Smoking in the last 3
months of pregnancy

87 (10.2)

10.2

148 (14)

17.4

Smoking 2-6 months
postpartum

104 (12.2)

13.6

200 (19)

22.3

Pre-pregnancy
smoking intensity
(Heavy smokers)

64 (41.6)

47.3

95 (36.7)

50.4

BC Maternal marital
status (Married)

633 (75.6)

72.4

620 (56.2)

57

Food insecurity during
pregnancy (Yes)

93 (12.8)

13

149 (14.2)

145

IPV during pregnancy
(Yes)

28 (3.5)

2.3

41 (4.4)

2.4

Unintended
pregnancies

300 (35.2)

31.2

498 (45.9)

43.7

Depressive symptoms
during pregnancy
(Yes)

163(19.4)

141

311 (29.8)

25.9

Depressive symptoms
2-6 months postpartun
(Yes)

N

46 (5.4)

4.2

88 (8.3)

7.3

Used WIC during
pregnancy

351 (41.1)

34.8

643 (60.6)

58.2

Physical Activity, 6
months postpartum
(<=4 days a week)

660 (77.9)

77.3

802 (76.1)

72.4

Annual household
income during
pregnancy (0-184%
FPL)

359 (43.8)

38.2

611 (63.2)

57.4

Maternal race/ethnicity

(Whites)

389 (45.1)

79.8

311 (28.2)

62.2

Maternal age (<25)

220 (25.4)

254

417 (46.9)

52.2

(Data source: 2004 Oregon PRAMYS)
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Yet another limitation is the cross-sectional natof PRAMS. Only PRAMS
variables were used for the outcome of quitting leamgpduring pregnancy. Thus one
cannot infer causation from the results of thidysis. It would not be possible to state
whether smoking during pregnancy causes one to\Mi€eor whether using WIC during
pregnancy causes one to continue smoking duringnarecy.

In examining the outcome of staying quit at 2 ygaustpartum, variables from
PRAMS were either not meaningful to use or wereused due to insufficient sample
sizes, thus, this study lacked the ability to imetemporality of data to its advantage.

A third limitation of this study is the small sare@izes. Thus the study did not
have adequate power to detect meaningful shiftglitbthe study have the ability to
examine any effect modification.

The fourth limitation is that smoking status wal-seported and was not verified
by any biological tests (like cotinine levefs)This combined with the fact that maternal
smoking during pregnancy/postpartum has a sodgrhstattached to it may lead to
under-reporting of the actual smoking prevalenc&PRAMS/PRAMS-2 population.
There is also a possibility of reporting bias ais@ve topics such as IPV and alcohol

consumption during pregnancy, thus, under-estirgdhe true Odds Ratios.
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Public Health Implications

This study finding lends further credibility to thesertion that annual household
income is associated with quitting smoking duringgmancy and that maternal education
levels are associated with continued abstinencgppaum.

For the outcome of quitting smoking during pregnancy:

Among the PRAMS-2 respondents 25.9% of those édéigdr WIC participation
during pregnancy (had annual household income dymiagnancy of 0-184% FPL) did
not use WIC. Oregon is one of just a handful afes to implement a federal food stamp
policy option that allows Oregon households to fu#&br food stamps if they have
incomes of up to 185% of the FPL. WIC also usesli8% FPL as cut-off for
eligibility. Encouraging more eligible women toeug/IC through continued awareness
would be advantageous. Because WIC is a prenatidion and health education
program serving low-income women and children, W#D provide opportunities for
intervention and follow-up of women who are pregream smoké™,

The participants of the Oregon Food Stamp progk&ih; program or TANF
would also have lower annual household incomegfisdvould aid in focusing the
limited resources available to those group of wonvan need more help to quit smoking
during pregnancy.

For the outcome of staying quit, 2 years postpartum

Women with greater than a high school educatiorewsore likely to stay
smoke-free, 2 years postpartum. Smoking cessatierventions for quitting during
pregnancy and staying quit, postpartum, shoulcigeted more towards women with

lower levels of education. Since education leasld annual household income exhibit a
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positive correlation, this would also mean targgtimse women who report lower
annual household incomes, akin to quitting smokingng pregnancy.

Women who reported experiencing depressive sympi@¥} months after
delivery were also more likely to stay quit, postpen. Depression and smoking are co-
morbidities and should not be treated in isolafiom each othef®. Nicotine
withdrawal may produce depressive symptoms or pitate a major depressive episode,
and thus, there may be some anti-depressants itjlat afso be used as an aid for
smoking cessatioft. There is very little research done on how postipa depressive
symptoms can affect smoking behaviors in new methespecially those with a history
of depressive symptoms. It is not clear whetheraiaing abstinent can cause an episode
of experiencing depressive symptoms in smokers avtifstory of depressioi. Health
care workers need to be aware of this co-morbality the fact that women who report
depressive symptoms 13-24 months after live birdly ve chronic depressives, not
typical postpartum depressives. Continued scregeifilepressive symptoms would be
important to learn more about this health condiaad how it can affect smoking

behavior in women.
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Future Studies

This study lacked the required sample size to sthe\effect of certain well
known correlates such as pre-pregnancy smokingsiite depressive symptoms during
pregnancy, people in household who smoke, streb&f@vents during pregnancy and
postpartum and social support, for the outcomepudfing smoking during pregnancy or
staying quit, 2 years postpartum. Combining midtijears of PRAMS-2 data will
render adequate sample size to study the effabiest variables on quitting smoking and
staying quit. Enhanced understanding of behavutifedrences by race/ethnicity of the

survey population will be necessary to apply popoebased interventions.

In this study, non-Hispanic Whites were more likelyquit smoking during
pregnancy and more likely to stay quit, 2 yearggaorsum, though not statistically
significant. Since, the Oregon population is prag@ntly non-Hispanic Whit&,
minority race/ethnicity categories such as Afriganericans make up small target

populations that may be amenable to culturally i®essmoking cessation interventions.

It would be worth examining whether those mothen® weported experiencing
depressive symptoms 13-24 months after delivergwergnosed as having depression
and whether they were on any anti-depressantgoutd also be very insightful to
examine patterns of self-reported depressive sympet all the different time points that
this information is available for: during pregnan2y6 months postpartum, in the first 12

months after delivery and 13-24 months after dejive
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Summary and Conclusion

This was the first and foremost study to exploraryane of the Oregon PRAMS-
2 dataset.

Exploring risk factors for quitting smoking duripgegnancy, we found
marginally significant associations between animaaisehold income during pregnancy
and WIC participation during pregnancy with thecaumhe of quitting smoking during
pregnancy. Although similar associations were pleskin multivariate analysis, they
were not statistically significant.

In our preliminary analysis of staying quit, 2 y@@ostpartum, women who had
higher levels of education and those who reporkgeencing depressive symptoms in
13-24 months after delivery were more likely toysgait, both in univariate and
multivariate analysis.

We lacked the capability of using the temporalityh@ longitudinal PRAMS-2
dataset to our advantage. Hence, the cross-sattiature of our analysis prohibited us
from determining direction and causality of thecgsations.

The findings of this study suggest that additiomell-known risk factors be re-
examined with multiple years’ of data to validaterent preliminary findings. There is
also a need for improved understanding of selfitegomaternal depressive symptoms in

the first two years after delivery and its effentsmoking behaviors of mothers.
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Appendix A

2004 Oregon Pregnancy Risk Assessment Monitorirsgie8y
Questionnaire
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Appendix B

2006 Oregon PRAMS-2

(longitudinal follow-up survey of 2004 PRAMS)
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Appendix C

Calculation of un-weighted responserate for PRAMS-2:
No. of PRAMS-2 respondents/No. of women who respdrnid PRAMS
= 865/1,968 = 44%

Calculation of weighted response rate according to the formula identified by the
CDC:

> PRAMS weights (of PRAMS-2 responder$) PRAMS weights (total)
=22535.71/44131 =51.1%

Calculation of overall responseratefor both PRAMS & PRAM S-2 combined:
Response rate for PRAMS * Response rate for PRAMS-2
=0.748 *0.511 = 38.2%

Verification of responserate calculationswith TOTS

Since 1994, the state of Oklahoma’'s Maternal & €kikalth department has a survey
called TOTS (The Oklahoma Toddler Survey), which B year longitudinal follow-up
of Oklahoma PRAMS respondents. Thus, calculatfomeaghted response rates for
PRAMS-2 and overall response rates for PRAMS & PFSARIwere verified with the
Oklahoma state department of Maternal & Child Healt

Verification of response rate calculation with MEPS (M edical Expenditure Panel
Survey)

The Medical Expenditure Panel Survey (MEPS) ista&krge-scale surveys of families
and individuals, their medical providers, and ergpts across the United States. MEPS
is the most complete source of data on the costiaaf health care and health
insurance coverage. The panel design of the suwieigh features several rounds of
interviewing covering two full calendar years, makiegpossible to examine changes in
different health care related variables over time.

MEPS uses a multiplicative function of the waveamind-specific response rates to
calculate the overall response rate. Detailed auetlogy on how overall response rates
for MEPS are calculated is given in the documelgdi‘Medical Expenditure Panel
Survey Household Compone#t:
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