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ABSTRACT
PHYSICAL ACTIVITY AND MATERNAL/FETAL OUTCOMES IN A PREGNANT
LATINA POPULATION
FEBRUARY 2009

AUDRA L. GOLLENBERG, B.S., RENSSELAER POLYTECHNIC INSTITUTE

Ph.D., UNIVERSITY OF MASSACHUSETTS AMHERST

Directed by: Professor Lisa Chasan-Taber

Physical activity guidelines encouraging activity among healtbgnant women
have been issued by the Centers for Disease Control and Preventibatiry@twomen
remain more sedentary than non-Latina white women. Latina womealsarat higher
risk for gestational diabetes mellitus and, among Latina womenioPR&ran women
have the highest rates of low birth weight and preterm-relateghtiddeath. This
dissertation utilized data from the Latina GDM study, a prospectfiert study of 1,231
Latina women recruited early in pregnancy and followed through delifRamticipants
were interviewed in early and mid pregnancy for assessment afdeawgraphics,
acculturation, medical, and behavioral factors, in addition to admimnostrat the Kaiser
Physical Activity Survey for assessment of physical actigityl sedentary behaviors.
Birth outcomes were abstracted from medical records following delivery.

In the first chapter, we assessed the prevalence of three beladthiors (meeting
physical activity guidelines, meeting fruit/'vegetable consumptiondedjues, and

cigarette smoking) in early and mid pregnancy and identified mailtggtors associated



with meeting health behavior guidelines in pregnancy. In the second chete
examined participation in sedentary behaviors, such as time spemaf€hing, sitting at
work, and low levels of sports and exercise, in pre, early and midaregin relation to
maternal glucose intolerance and gestational diabetes méliittise final chapter, we
analyzed four types of physical activity (sports/exercise, houdiehotgiving,
occupational, and active transportation) as well as total activitglation to risk of
preterm birth and small-for-gestational age.

Findings represent the first study of physical activity and maléetal outcomes
conducted exclusively among Latina women, a group largely understudied in
epidemiologic research. Results will guide culturally spegiftervention programs in

this high risk population.

Vi
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CHAPTER 1
DIETARY BEHAVIORS, PHYSICAL ACTIVITY, AND CIGARETTE SMOKING

AMONG PREGNANT LATINA WOMEN

1.1 Introduction

In the U.S., the Latin American population is the fastest growing ethnic group due
to increased fertility rates and immigration (1, 2). By 2030, Latin Americanexgected
to be the largest minority group in the United States (2). Substantial healthtigispar
exist between Latinos and non-Latino whites; Latinas are more likely to have lower
income and education, to be uninsured and report worse overall health than non-Latino
whites (3). Important disparities also exist between the heterogeneous Latougpso@-
9). For example, while Latinas more often have delayed prenatal care as compared to
non-Latina white counterparts, this difference is most marked among women of Puerto
Rican descent (10). Latina women are more likely to be overweight or obese during
pregnancy and to gain excessive weight (11). Despite the increasing size of this
population and the observed health disparities, little is known regarding prenatal health
behaviors and factors associated with these behaviors in Latina women.

Increasing evidence suggests that health behaviors during pregnancy such as
dietary intake, physical activity, weight gain, and substance use can affechlitheotfie
both the mother and fetus (12-19). For example, physical activity in pregnancy has been
associated with reduced risk of gestational diabetes mellitus (GDM) (19, 20), pre
eclampsia (16, 21) and excessive maternal weight gain while inadequateaiater

nutrition has been linked with preterm delivery and intrauterine growth restrig@en



24). However, little is known regarding prenatal health behaviors and factors asbociat
with these behaviors in Latina women. Latina women have two to four times the risk of
developing GDM compared with non-Latina white women (25). While Latinas have been
reported to have a low risk of adverse fetal outcomes (termed the “epidemiologic
paradox”) (26, 27), this has been mainly noted among Mexican-Americans. Indeed,
Latinas of Puerto Rican descent have an elevated risk of low birth weight (LBW) and
poor neonatal health outcomes as compared to other Latina groups (10, 27-29),
suggesting that the “epidemiologic paradox” may not hold true for Puerto Rican women
(26, 27).

In response to mounting evidence regarding the effects of substance use, diet, and
physical activity on perinatal morbidity and mortality, the Institute of Medidi@®1),
the American College of Obstetricians and Gynecologists (ACOG), and thecAmer
Dietetic Association (ADA) have set forth guidelines for health promoting betsawvi
the prenatal period (15, 18, 30). Specifically, the IOM recommends that physicians
prioritize prevention or cessation of cigarettes, alcohol, and drugs during pregnancy (18)
Similarly, the ADA and ACOG recommend that pregnant women consume 7 or more
servings of fruits and vegetables per day for optimal nutrition (15, 31). ACOG also
suggests that, in the absence of either medical or obstetric contraindicatignanpre
women adopt the Center for Disease Control and Prevention’s guideline of 30 minutes or
more of moderate-intensity physical activity on most, and preferably all, days wetek
(30, 32).

The proposed study will identify risk and protective factors for engaging in health

behaviors during pregnancy that may be used for targeted intervention strategigsan L



women. Specific goals are to: 1) estimate the prevalence of meeting guif@lines
pregnancy health behaviors set by the IOM, ACOG, and ADA in both early and mid-
pregnancy among Latina women of predominantly Puerto Rican descent; and 2) identify
demographic, acculturation, medical, and behavioral factors associated withigmeeti

guidelines in this ethnic group.

1.2 Review of theLiterature

Few studies have examined predictors of meeting health guidelines in pregnancy
among Latina women and those that have been conducted were largely restricted to
Latinas of Mexican descent (33-35). Prior studies were further limited bgle si
measure of behavior during pregnancy, although prenatal behaviors are likely to change

over the course of gestation.

1.2.1 Diet

Studies examining predictors for meeting fruit and vegetable intake guidielines
pregnancy are sparse. In a study of Mexican-origin pregnant women, Harley et al.
analyzed the association between social support and acculturation factors withoduali
diet in pregnancy. Latina pregnant women (N=571) of largely Mexican descent were
enrolled during prenatal care as part of the Center for the Health AssessmerherfsVi
and Children of Salinas (CHAMACOS), a longitudinal birth cohort study of the health of
pregnant women and their children living in the Salinas Valley, an agricultuiahreg
California. Diet was assessed once in pregnancy via a 72-item food frequency

guestionnaire at the mid-pregnancy interview and rated for quality using the u2ikttyQ



Index for Pregnancy (DQI-P). Women who reported immigrating to the United 8tates
childhood were less likely to have a high quality diet than those who immigrated as adults
(OR=0.50, 95% C.I. 0.3-1.0). Similarly, Mexican-born immigrants were more likely to
follow a high quality diet than U.S.-born Mexican-American pregnant women (36).
Finally, high paternal social support was associated with a two-fold increlesldtbbd
of having a high quality diet compared to those with low paternal social support (OR=2.0,
95% C.I. 1.1, 3.8).

In another study analyzing diet quality, Kieffer et al. utilized data from the 2001-
2003 wave of the Behavior Risk Factor Surveillance System (BRFSS) to analythe heal
behaviors in nonpregnant, reproductive aged women. The authors defined meeting
fruit/vegetable guidelines as consuming five or more fruit juices and/or fndts a
vegetables a day based on ADA recommendations. Among 177,420 women aged 18-44
years, the authors found that those with greater than a high school education, who met
physical activity guidelines, and were married or partnered were more bkelget
fruit/'vegetable guidelines (37). Obesity, smoking, and current employment were

associated with a decreased likelihood of meeting fruit/vegetable guidelines.

1.2.2 Physical Activity

Few studies have examined predictors of meeting physical activity guidelines
pregnant women. The existing studies have been limited by including predominantly
white populations, single measures of physical activity during the pregnancy period, and

assessment tools with unmeasured validity.



Using data from the BRFSS from 1994, 1996, 1998, and 2000 of which 18% of
participants were Latina, Petersen et al. analyzed physical activitynation from 6,528
pregnant women. BRFSS participants were recruited from monthly, year-round random
digit dialing telephone interviews in all 50 states, the District of Columbiatd’Re&so,

Guam and the U.S. Virgin Islands. Physical activity was assessed by the following
guestion, “During the past month, did you participate in any physical activities or
exercises such as running, calisthenics, golf, gardening, or walking for eRéitibe
participant answered “yes,” then the type, frequency, and duration of the most common
leisure activities were queried and each activity was assigned a metapolialent

(MET) value. Participants were divided into mutually exclusive categoridsiore

time activity based on CDC recommendations of 30 minutes of moderate activity on 5 or
more days of the week: recommended, insufficient, or inactive. The authors found that
16-20% of pregnant women met the physical activity guidelines. These women were
more likely to be younger, more educated, unmarried, nonsmokers, and to have higher
incomes (38).

In a second study examining predictors of meeting physical activity guidelines
among 1,979 pregnant women using 2000 BRFSS data, Evenson et al. observed that 16%
of pregnant women met the physical activity guidelines (39). Meeting guidelases w
associated with younger age, higher education, and excellent or very good health. Marita
status, employment, and number of children were unassociated with likelihood of meeting

these guidelines (39).



1.2.3 Cigarette Smoking

Predictors of smoking have been widely studied among pregnant women, but few
studies have focused on Latinas. In general, lower education, white race, age <25 years
unmarried status, and greater parity have been associated with smoking during gregnanc
(40). Among studies that included Latinas, predictors were similar (35, 41). Thegs studi
found that increasing time in the U.S. and poorer health behaviors in pregnancy, including
drug use, were associated with an increased likelihood of smoking (35, 41).

Using nationally-representative data from 20 large U.S. cities in thdd-ragi
Families and Child Wellbeing Study, Perreira & Cortes analyzed data from over 3,000
(n=3,311) non-Latina white, non-Latina black, and Latina women representing 200,000
births from 1999. Women were interviewed within 3 days of giving birth regarding
prenatal alcohol, cigarette, and illicit drug use. The authors observed that fooemgn-

Latina women were significantly less likely to smoke than their U.S.-born cpartier
(OR=0.10, 95% C.I. 0.04-0.3) and that smoking was increased among the poor and less
educated (41). Previous alcohol or drug treatment (OR=7.6, 95% C.I. 1.8-32.6) and
having a partner who smokes were positively associated with prenatal cigaeette
(OR=3.3, 95% C.I. 2.2-5.1) (41).

In summary, epidemiologic studies on meeting health behavior guidelines in
pregnancy are sparse and few have been conducted exclusively among Latina women.
Limitations among the aforementioned studies include only one assessment of health
behaviors during pregnancy, the use of behavior assessment tools that have not been
validated, and inclusion of small proportions of Latina women. This study was conducted

exclusively among Latina women, a group at particularly high risk for adversenalate



and fetal outcomes as compared to other ethnic groups, and assessed health behaviors at

two time points, early and mid pregnancy.

1.3 Summary

Latinas are the fastest-growing ethnic group in the United States and willdecom
the largest minority group by 2030 (2). Despite the growing size of this populatien, littl
is known regarding their prenatal health behaviors and factors associated wittanompli
with behavior guidelines in this ethnic group.

Existing epidemiologic literature on meeting health behavior guidelines in
pregnancy are sparse and few have been conducted exclusively among Latina women.
Limitations among existing epidemiologic studies include using only one ass¢sdéme
health behaviors during pregnancy, the lack of validated behavior assessment tools, and
inclusion of small proportions of Latina women. Studies on predictors of meeting
prenatal physical activity guidelines are few in number and were conducted among
predominantly white, affluent populations. In terms of smoking determinants, studies of
prenatal smoking are more numerous than other health behaviors; however, limitations
include assessing smoking only once in pregnancy or retrospectively after birth.
Moreover, predictors of meeting dietary guidelines in pregnancy are lacking among
Latinas, although one study examined dietary quality.

In conclusion, few studies have examined predictors of meeting health guidelines
in pregnancy among Latina women and those that have been conducted were largely
restricted to Latinas of Mexican descent (33, 34). Latina women are largelytudokets

in pregnancy research and even more so in studies of prenatal health behaviors. Factors



related to engagement in both healthy and risky behaviors in pregnancy need to be

explored in this population.

1.4 Study Aims

Using a population of predominantly Puerto Rican prenatal care patients, we
conducted a study to address the following aims:
1) To identify socioeconomic, behavioral, acculturation, and medical predictors of
compliance with ADA and ACOG prenatal fruit/'vegetable guidelines.
2) To identify socioeconomic, behavioral, acculturation, and medical predictors of
compliance with ACOG prenatal physical activity guidelines.
3) To identify socioeconomic, behavioral, acculturation, and medical predictors of

cigarette smoking in pregnancy.

1.5 Methods

1.5.1 Study Design and Population

Participants were self-identified Latinas enrolled in prenatal caheipublic
Obstetrics and Gynecology (OB/GYN) and Midwifery Practice of a largjartgcare
facility in Western Massachusetts, Baystate Medical Center. Studyndeesdl methods of
the Latina GDM Study have been described elsewhere (42, 43). Briefly, particigaats w
recruited by bilingual interviewers at prenatal care visits up to 24 weeks afigest
(mean = 15 weeks gestation) from September 2000 to December 2003. Eligibilits criter

included Latina ethnicity, age 16-40 years, <24 weeks gestational age atémgew,



singleton pregnancy, no prior diagnosis of hypertension, chronic renal disease, or type 2
diabetes, and no prior participation in the study. Interviewers obtained informed consent
from participants approved by the Institutional Review Boards of the University of
Massachusetts-Amherst and Baystate Medical Center.

Interviewers collected information on substance use, medical and obstetric
history, physical activity, and sociodemographic factors at the time of reentitm
Dietary information was assessed in mid pregnancy (mean = 23 weeks). Medical and
obstetric history as well as clinical characteristics of the pregnaaey eollected from
medical records by trained medical abstractors. A subgroup of participants (n=7&0) we
interviewed a second time later in pregnancy to update information on substance use and
physical activity (mean = 28 weeks gestation). Women not reached for this second
interview either did not deliver at Baystate Medical Center (n=157), had a nagear
pregnancy termination, or preterm birth <28 weeks (n=34), or failed to attend a prenatal

care visit or were not located by the interviewer at the clinic or by telephone (n=300).

1.5.2 Fruit and vegetable consumption

Pregnancy diet was assessed using a mid-pregnancy food frequency questionnaire
(FFQ) adapted from the National Cancer Institute (NCI/Block) FFQ designédtiops
in Northeastern United States (of mainly Puerto Rican and Dominican he(tdy€e) his
guestionnaire, adapted from the Block FFQ designed for non-Latino whites, was
validated in a population of Latinos and non-Latino whites using 24 hour recalls (44).
When 24-hour recalls were coded into original Block and adapted RA@lass

correlation coefficients between the adapted FFQ and 24-hour recalls weidlgener



greater than that of the Block FFQ, ranging from 0.84 for vitamin E to 0.97 for energy
(kcal) and 0.98 for protein (g) (44).

Total servings of fruit and vegetables were calculated by summing the reported
daily number of fruits and vegetables listed on the FFQ and adjusting by a summary
measure of usual number of servings. Based on ADA and ACOG recommendations for
daily consumption of fruit and vegetables during pregnancy, those who consumed seven

or more servings/day were considered as meeting dietary guidelines duringipyegna

1.5.3 Physical activity participation

Physical activity in pregnancy was measured using a modified version of the
Kaiser Physical Activity Survey (KPAS) (45, 46). The modified KPAS was Valitia
among a sample of 54 pregnant women at Baystate Medical Center using seven days of
accelerometer measurements (47). Intraclass correlation coeffiessmitdo measure the
reproducibility of the KPAS ranged from r=0.76 to 0.86 and Spearman correlation
coefficients between the KPAS and three published cut points used to classify
accelerometer data ranged from r=0.49 to 0.59.

Participants who reported participating in sports or exercise in pregnaedy lis
the activity type, frequency, and duration for up to three activities. MET-hrs/week, we
calculated for each activity using the Compendium of Physical Activities (#B) a
summed to create a measure of total sports/exercise activity. Pregmaan are
advised to participate in 30 minutes of moderate activity on most days of the week, which
corresponds to a total of 2.5 hours per week. Moderate activities range from 4 to 6 METs

(a measure of physical activity intensity). Therefore, we multiplied 4 METS%lirs to
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obtain a minimum of 10 MET-hrs per week as our definition of meeting the physical
activity guidelines. Meeting the physical activity guidelines was cakilseparately for

both early and mid pregnancy time periods.

1.5.4 Cigar ette smoking and alcohol consumption

Cigarette smoking was assessed using questions designed by the Pregnancy Risk
Assessment Monitoring System (PRAMS), a surveillance project of the €&mter
Disease Control and Prevention. Participants were asked to self-report the number of
cigarettes/packs of cigarettes smoked on an average day. Participaratsvaisked to
report the average number of days that alcohol was consumed per week or month and the

average number of drinks consumed per session.

1.5.5 Covariate Assessment

We collected information on sociodemographic variables including age, education
level, and employment by questionnaire. Medical factors including parity, pregnancy
weight gain, pre-pregnancy BMI, personal history of gestational diabetesy luktor
adverse pregnancy outcome (a prior preterm birth, low birth weight neonate, infant with
congenital anomalies or stillbirth) and family history of type 2 diabetes Wwsteated
from medical records after delivery. Acculturation measures included laaguaigrence
for speaking, reading, and writing, along with place of birth assessed by questionnaire.
Because cigarette smoking, alcohol consumption, and illicit drug use may be highly
correlated, we created a variable defined as engagement in 0, 1, 2, or 3 “risky behaviors”

(i.e., smoking, drinking, or using illicit drugs in pregnancy) in pregnancy.
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1.5.6 Data Analysis

Statistical analysis was conducted using SAS 9.1.3 software by SAS Institute Inc
(SAS Campus Drive, Cary, North Carolina). Dichotomous variables for meeting eac
guideline in pregnancy were evaluated as outcomes in separate multiple logistic
regression models. The likelihood of alcohol consumption was not modeled due to low
prevalence in this population (1.6%). Meeting fruit/vegetable guidelines was ethalyz
both with and without high starch vegetables (legumes, potatoes, root crops and
plantains).

Sociodemographic, acculturation, and medical factors were assessed asrpredict
of meeting health behavior guidelines in these models. Predictors that showedasignifi
(p<0.05) or borderline significant (p<0.2) association with outcomes at the bivavigte le
were added to the multivariable models along with maternal age. Those predidtors tha
were not borderline significant at the bivariate level were added singly to thé tmode
determine additional improvement in model fit. Compliance with each health behavior
guideline was also considered as a potential predictor of meeting the other health
behavior guidelines. The likelihood ratio test was used to determine the besnfibiiied
for the data. Final multivariable logistic models were used to calculate edijpeds
ratios and 95% confidence intervals. Tests for linear trend were calculated dinghnode
ordinal variables as continuous variables using the category mid-point. For the
assessment of acculturation, only language preference was used in multivadeble
as language preference and birth place were highly correlated (p<0.0001). We évaluate
history of GDM and history of adverse pregnancy outcome as predictors of health

behaviors in analyses restricted to parous women. Finally, maternal age was not
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statistically significantly associated with cigarette smoking anetimg fruit/vegetable
guidelines, but was controlled for in these final multivariable models and not included in

the tables.

1.6 Results

Approximately 70% of the population was less than age 25 years and 55% had not
completed high school (Table 1). Nearly 90% of participants born in the continental
United States had at least 1 parent born in Puerto Rico with the remaining 10% having
parents born in Central or South America. Among those born outside the continental
United States, 84.5% were born in Puerto Rico with the remainder born in Mexico
(2.4%), the Dominican Republic (2.0%), and smaller proportions born in Central and
South America. With regard to medical factors, over 60% of participants were parous,
over 60% had a family history of diabetes mellitus and almost 50% were considered
overweight or obese by pre-pregnancy BMI standards (>25°kg/m

Overall,21.1% of participants reported cigarette smoking, 1.4% used alcohol, and
5.5% reported illicit drug use during pregnancy, while 13.1% met the physical activity
guidelines (Table 2). Regarding fruit and vegetable intake guidelines, 18.5% met the
guidelines when including starchy vegetables, while 5% met the guidelines after
excluding these items. Overall, less than 1% of participants engaged in atigskyee
behaviors (defined as cigarette smoking, alcohol use, or illicit drug in pregnancy), 4%
engaged in two risky behaviors, and 18% engaged in one risky behavior only.

We considered a variety of behavioral, sociodemographic, acculturation and

medical factors as potential factors associated with health behaviors inmmggna
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univariate cross-tabulations, increasing education (p=0.004) and illicit drug use (p=0.004)
were significantly associated with meeting fruit/vegetable guide(ifasle 3). Of those
who met the fruit/vegetable guidelines, 20% had completed some college or more, as
compared to 10% among those who did not meet these guidelines. Age (p=0.003),
language preference (English vs. Spanish/bilingual) (p=0.01), history of adverse
pregnancy outcome (p=0.0007), cigarette smoking (p=0.04), and illicit drug use
(p=0.003) were statistically significantly associated with meeting galyactivity
guidelines in pregnancy (Table 4). For instance, of those who met the physical activity
guidelines, 85% were <25 years of age and 79% preferred to speak only English, as
compared to 71% and 66%, respectively, of those who did not meet these guidelines.
With regard to cigarette smoking in pregnancy, employment (p=0.002),
educational attainment (p<0.0001), language preference (p=0.001), birth place
(Continental U.S. vs. Puerto Rico/other) (p=0.01), meeting physical activity gugleline
(p=0.02), alcohol use (p<0.0001) and illicit drug use (p<0.0001) were significantly
associated with cigarette smoking in pregnancy (Table 5). Among smokers in pyggnanc
71% had less than a high school education, 63% were U.S.-born, 72% were parous, and
18% reported illicit drug use during pregnancy, as compared to 53%, 53%, 57% and 3%,
respectively, among nonsmokers.
In unadjusted analysis, those with a history of adverse pregnancy outcome were
significantly more likely to meet the physical activity guidelines, wittesé born outside
the continental U.S. and who preferred Spanish or were bilingual were signifiesstly |
likely to meet the physical activity guidelines (Table 6). When evaluating smduiig

pregnancy, in unadjusted analyses, those with a high school education compared to those
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without a high school education, and those with greater parity were more likely to smoke.
Alternatively, those who had a college education, current employment, birthplack outsi
the U.S. and those who preferred Spanish were less likely to smoke. With regard to the
fruit and vegetable guidelines, in unadjusted analyses, those who had a college education
were more likely to consume adequate fruit and vegetables while increasing pre-
pregnancy BMI was associated with decreased likelihood of meeting thesergsdeli

(Pyena= 0.009). Compliance with IOM weight gain guidelines and total pregnancy weight
gain were not associated with health behaviors.

The final multivariable model for meeting fruit and vegetable guidelines included
educational attainment, cigarette smoking, pre-pregnancy body mass index, &nd illic
drug use while controlling also for maternal age (Table 7). College-educatedhwa@are
more than twice as likely to consume adequate fruits and vegetables as compared to thos
who did not finish high school (including starchy vegetables: OR = 2.2; 95% C.I. 1.1-4.3;
p-trend = 0.025; excluding starchy vegetables: OR=2.5; 95% C.I. 0.9-7.1; p-trend=0.17).
Those who smoked in early or mid pregnancy were half as likely to meet the fruit and
vegetable guidelines compared to nonsmokers; however, this association was not
statistically significant when excluding the high starch vegetablesidiimg) starchy
vegetables: OR = 0.5; 95% C.I. 0.3-0.9; excluding starchy vegetables: OR=0.4; 95% C.I.
0.1-4.5). Self-reported illicit drug use was associated with increased likelihoasetihm
fruit and vegetable guidelines, both including and excluding the high starch vegetables, a
compared to nonuse. Meeting physical activity guidelines in mid pregnancy and a
personal history of GDM were also included in final multivariable models (p<0.20) but

the association with physical activity guidelines was only statistisgjlyificant (p<0.05)
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when excluding high starch vegetables (OR=3.7; 95% C.I. 1.2-11.3). Finally, increasing
pre-pregnancy BMI was associated with a decreased likelihood of meetingefyattible
guidelines when including all fruits/vegetableg.(f= 0.01) and the subset{fy=

0.05).

Similar to the unadjusted results, the final multivariable model for meeting
physical activity guidelines included reproductive history, drug use, preferred ¢gngua
age, and education (Table 8). Those with a history of adverse pregnancy outcome were
almost 5 times as likely to meet the physical activity guidelines in eagynpncy (OR =
4.8; 95% C.I. 2.3-10.2) and 3 times as likely to meet the guidelines in mid pregnancy (OR
=3.3; 95% C.I. 1.0-10.6) as compared to those without a history of adverse pregnancy
outcome. Those who preferred Spanish were less likely to meet the physicaf activit
guidelines in early pregnancy (OR = 0.6, 95% C.I. 0.3-1.0) and in mid pregnancy (OR =
0.5, 95% C.I. 0.2-1.2) compared to those who preferred English. Increasing age was
associated with a decreased likelihood of meeting the physical activity gesleli mid-
pregnancy (p-trend = 0.025). There was no clear association between educational
attainment and meeting physical activity guidelines in early pregnancy; hoeasgye
educated women were almost 3 times as likely to meet the guidelines in mid pyegmanc
compared to those with less than a high school degree (OR =2.8; 95% C.I. 1.1-7.1). Self-
reported drug use was associated with meeting the physical activity guidelbuth
early (OR = 2.1, 95% C.I. 1.0-4.4) and mid pregnancy (OR = 2.6, 95% C.I. 1.0-6.8).
Overall, findings were similar for both early and mid-pregnancy assessmwéhtthe

exception of educational attainment. Unlike the unadjusted analyses, smoking ssatus wa
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not significantly associated with meeting physical activity guidelines adeested for
the other factors in the model.

Consistent with unadjusted results, the final multivariable model for cigarett
smoking in pregnancy included alcohol use, illicit drug use, parity, language preference
and educational attainment while also controlling for maternal age (Table 9). For
example, those who consumed alcohol while pregnant were 4.4 times more likely to
smoke in early pregnancy as compared those who abstained from alcohol (95% C.I. 1.3-
14.7), while drug users were 8.2 times more likely to smoke cigarettes in eangmrgg
(95% C.I. 4.6-14.6). Parous women were more than twice as likely to smoke in early
pregnancy (OR = 2.1, 95% C.I. 1.4-3.2) and mid pregnancy (OR = 2.6, 95% C.I. 1.6-4.3)
compared to nulliparous women. Women who were bilingual or spoke only Spanish were
significantly less likely to report smoking in early pregnancy (OR=0.6, 95% C.0.8)4-
and non-significantly less likely to smoke in mid-pregnancy (OR=0.7, 95% C.I. 0.4-1.1)
as compared to those who prefer English. Increasing education was associated with a
decreased likelihood of smoking in early pregnancy (p-trend <0.0001). Findings were
similar for both early and mid-pregnancy assessments. However, meeting Iphysica
activity and fruit and vegetable guidelines, employment status, and birth placeovere
longer statistically significantly associated with cigarette smgpka multivariable
analyses.

Finally, we repeated the analysis re-categorizing the place of birth eaaisbl
Continental U.S. or Puerto Rico vs. foreign born (as opposed to Continental U.S. vs.
Puerto Rico or foreign born) because acculturation to American behaviors may also occur

on the island of Puerto Rico (49). Findings were virtually unchanged.
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1.7 Discussion

In this prospective cohort of predominantly Puerto Rican pregnant Latinas, we
found that behavioral, medical, acculturation, and demographic factors were predictive of
meeting prenatal health behavior guidelines. Spanish language preference, aorioflicat
lesser acculturation, was associated with an approximate 40% decreadeoddkelfi
both smoking and meeting physical activity guidelines, but was unassociated with
meeting fruit/vegetable guidelines. lllicit drug use, predominantly marijuaas
associated with a substantial increased likelihood of smoking cigarettes mapcggand
was positively associated with meeting physical activity and fruit/veetaidelines.
College education was associated with a 2-3 fold increased likelihood of healthy
behaviors, such as meeting physical activity and fruit/'vegetable guidelines and a
decreased likelihood of smoking. Increasing age was associated with a decreased
likelihood of meeting mid pregnancy physical activity guidelines and was unassociat
with smoking or fruit/vegetable intake in this population. Furthermore, those who met
the physical activity guidelines were somewhat more likely to also meet the
fruit/vegetable guidelines, suggesting an association between healthy behaviors
Prevalence of meeting guidelines and the association with predictive factermely
similar in direction and magnitude for early and mid pregnancy assessments.

Although few studies have examined predictors of meeting physical activity
guidelines in pregnant women, our findings are, in general, consistent with prior studies.
Using data from 6,528 participants in the Behavioral Risk Factor SurveillancenSgste
1994, 1996, 1998, and 2000 (BRFSS) of which 18% were Latina, Petersen et al. found

that 16-20% of pregnant women met the physical activity guidelines. These women were
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more likely to be younger, more educated, unmarried, nonsmokers and to have higher
incomes (38). Similarly, in the current study, we observed that 13% of pregnant women
met the activity guidelines and these women were more likely to be younger and of higher
education. In contrast, we did not observe an association between cigarette smoking and
meeting these guidelines. This lack of association may be due, in part, to diffenences
smoking patterns between our predominantly Puerto Rican population and the largely
non-Latina white population of the BRFSS. In a second study examining predictors of
meeting physical activity guidelines among 1,979 pregnant women using 2000 BRFSS
data, Evenson et al. observed that 16% of pregnant women met the physical activity
guidelines (39). Consistent with our findings, meeting guidelines was associdited w
younger age, higher education, and excellent or very good health. Marital status,
employment, and number of children were unassociated with likelihood of meeting these
guidelines (39).

Predictors of smoking have been widely studied among pregnant women, but less
so among Latinas. In general, lower education, white race, age <25, unmarried status, and
greater parity have been associated with smoking during pregnancy (40). Among studie
which included Latinas, predictors were similar (35, 41). These studies found that
increasing time in the U.S. and poorer health behaviors in pregnancy, including drug use,
were associated with an increased likelihood of smoking (35, 41). Using nationally-
representative data from 20 large U.S. cities in the Fragile Familieshaldd/Z=llbeing
Study (n=3301), Perreira & Cortes observed that foreign-born Latina women were over
80% less likely to smoke than their U.S.-born counterparts and that smoking was

increased among the poor and less educated (41). Similarly, we observed an association
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between Spanish language preference, a measure of lower acculturation, anddlecreas
likelihood of smoking as compared to those who preferred English.

In addition, studies evaluating smoking among Latina women demonstrate that
Puerto Rican women tend to report higher smoking and substance use rates than other
Latina sub-groups (6, 49-51). The Puerto Rican Maternal and Infant Health Study found
that 16.5% of US-born Puerto Rican women self-reported smoking during pregnancy
(49), while another study found 17.9% of US-born Hispanic women smoked during
pregnancy (41). We found that 21% of our participants (23% of US-born and 16.7% of
foreign-born) self reported smoking in pregnancy making it unlikely that cigarett
smoking was substantially underestimated.

Studies examining predictors for meeting fruit and vegetable intake guidelines i
pregnancy are sparse. In a study of Mexican-origin pregnant women, Harley and
colleagues observed that Mexican-born immigrants consumed more fruit and esgetabl
than U.S. born Mexican-American pregnant women (36), whereas we did not observe
differences in meeting the guidelines by place of birth or language preferbmne. T
difference in findings may result from cultural differences between thedsliexnd
Puerto Rican native diet. In a non-pregnant, 80% white population of women, Kieffer et
al. found that those with greater than a high school education, who met physical activity
guidelines, and were nonsmokers were more likely to meet fruit/vegetable mesdeli
(37). These findings were consistent with those of the present study.

A second measure of health behaviors, later in pregnancy, was available for a
subgroup (62%) of the sample. Women with this second measure did not differ

significantly from women missing this measure in terms of the majorityctirs
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however this group was older, more highly educated, and less likely to have a history of
GDM. However, after controlling for level of education, there were no significant
differences between the groups in terms of age and history of GDM. The finding that the
majority of predictors of meeting health behavior guidelines were similar firshas

well as second time period reduces the likelihood of this sample representing a sele
group.

The association between reported illicit drug use in pregnancy and the increased
likelihood of meeting physical activity and fruit/'vegetable guidelines was unddut
studies of these behaviors among pregnant as well as non-pregnant women are sparse.
Indeed, patterns of perinatal drug use among predominantly Puerto Rican Latinas have
not been adequately described. Among non-pregnant women, smoking and alcohol
consumption, often gateways to illicit drug use, have been inconsistently related to
physical activity with some studies among multiethnic populations indicatinguhraht
smokers are less active, while others have found no relationship, and one study among
black women found the reverse (52). Furthermore, to our knowledge, only one other
study has examined the relationship between sports/exercise and illicit driigthse
cross-sectional study of young adults (<25 years of age), those who participated in
organized sports and recreation reported higher usage of marijuana and alcohol as
compared to those who did not (53).

Similarly, studies of correlates of fruit/vegetable consumption have been
inconsistent and limited to non-pregnant populations, with two studies showing that
marijuana use is associated with greater caloric intake explained bsrgnéaite of all

macronutrients but with lower fruit intake and no difference in vegetable intake (54, 55)
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and a third study among college students finding that marijuana use was not associated
with diet (56). In our study, women who used drugs during pregnancy were

predominately users of marijuana (89%) and were more likely to be young in age (<25
years: 84% users vs. 70% nonusers) and of lower education (<high school: 67% users vs.
52% nonusers). While we controlled for these factors in multivariable analysistilt i

possible that confounding by other factors associated with drug use, such as partner usage

or unknown factors, may be responsible for these findings.

1.8 Study Limitations

As in any study relying on self-reported smoking information, some degree of
misclassification of smoking status is possible. Several recent studiessteste that
pregnant women can accurately self report prenatal smoking behaviors agldsgesse
urinary cotinine measurements (57-59). Other studies have shown that pregnant women
are more accurate about reporting any smoking rather than actual dose (60).
Determination of smoking status (yes or no) in early and mid pregnancy would be
misclassified if smokers inaccurately claim to be non-smokers due to sasrabdiy.
If misclassification of smoking status is unrelated to the predictor varjdbées
misclassification of this type would most likely bias our results toward the null.

Misclassification may also arise from the use of the KPAS to measureadder
to physical activity guidelines during pregnancy. Our assessment of participati
leisure time activities allowed participants to report up to 3 sports/sgeaactivities in

both early and mid pregnancy. It is possible that participants may engage in more than 3
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activities in a given week; however, of those reporting sports/exercise, only 12%edepor
>2 activities in early pregnancy and only 10% reported the same in mid pregnancy, thus
minimizing this concern. In addition, women may also satisfy physical actividgjues
through participation in moderate household and occupational activities. Although a
strength of the KPAS is the collection of activity in 4 domains of activity (househadd/c
giving, occupational, active living, and sports/exercise), response choices fostthe fi
three domains are based on a Likert-type scale ranging from never to always. This
precludes the calculation of MET-hrs/week of activity within these domains andréne
therefore not taken into account in the total measure of moderate intensity .asticity
misclassification would result in biasing our results toward the null.

We used an FFQ designed and validated for northeastern U.S. Puerto Rican and
Dominican Latina groups and administered during mid-pregnancy to assess usual
pregnancy diet. However, diet may change over the course of pregnancy. The range of
timing of dietary assessments occurred from 5 weeks to 40 weeks gestatipnal age
potentially causing misclassification of usual pregnancy diet. Furthermoret-evas
completed over multiple visits in some cases. In the only study to date to assess the
change in maternal dietary intake between trimesters, Rifas-Shiman anthoos
showed no appreciable change in mean food group intake between trimesters. The authors
observed the highest correlations for fruit and vegetable intake between thedfirst a
second trimesters (r=0.68) (61) suggesting that our measure of dietary intakle in m
pregnancy may be sufficient to characterize compliance with fruit/vegegalaelines in
this population. As in any study of self-reported dietary intake, participants may over-

report healthy foods, such as fruits and vegetables, and/or inaccurately estitnate por
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size as it relates to reporting the number of servings of fruits and vegetablesveraiv
misclassification of meeting fruit/vegetable guidelines occurs and itateddo our
predictor variables, it will most likely bias our results toward the null.

Furthermore, we analyzed fruit/vegetable guidelines in two ways; one analysi
included all fruits/vegetables and the second analysis excluded starchy egetabl
(plantains, legumes, root crops and potatoes). Most associations were similar in
magnitude and direction for both analyses, whereas some associations were somewhat
stronger, but similar in direction when starchy vegetables were excluded, suebtagm
physical activity guidelines, history of GDM, and pre-pregnancy BMI, suggesiang t
some misclassification may have occurred when starchy vegetables wede dhici
meeting the guidelines.

In addition, dietary information is available for a subset of the entire cohort
(62%). Therefore, fewer data points results in limited statistical poecisid greater type
| error, (i.e. the potential to reject the null hypothesis when it is actually trois). T
limitation is similar to nondifferential misclassification in that threlings may be
weakened as a result. Those who were missing dietary information did not differ from
those with available information on the majority of socioeconomic, behavioral and
medical factors; however, they were more likely to be parous. Given that pagityolva
strongly associated with meeting fruit/vegetable guidelines in unadjusted toramaible
analysis and that those missing dietary information did not differ from the angigtip
by the majority of factors, the potential for selection bias is likely minimal.

Due to the prospective nature of this study, selection bias may occur through loss

to follow-up of cohort participants. Differential loss to follow-up in this study may be
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defined as a loss of outcome information (health behaviors) on a subset of participants
who differ from followed participants on certain characteristics (predictaahilas).
Furthermore, those lost to follow-up must differ in terms of both outcome and exposure
status as compared to those remaining in the cohort to produce a bias. Selection bias may
affect results differently depending on the situation, either toward or awayHeonuli.
However, we suspect selection bias to be minimal given that measures of @ssociat
were largely similar for both early and mid pregnancy assessments and thsisg mi
information did not differ from those with available information on the majority of
factors.

The use of self-reported exposure information on maternal characterisfit® ma
subject to information bias if reporting is differential based on health behavigs. dDate
to the cross-sectional nature of data collection for early pregnancy behaviors and
socioeconomic and acculturation factors at baseline, it is possible for reportertpad c
characteristics to influence health behavior reporting. However, this crdgsiaec
assessment in early pregnancy will not affect the reporting of mid-pregbahayiors
collected at a later date. This type of bias may cause the observed assooid#ons t
driven away or toward the null depending on the situation. However, the majority of
associations were similar in magnitude and direction for early and mid pregnancy
analyses suggesting that the likelihood of this bias is minimal.

A second type of information bias relates to biased surveillance or assessment of
the outcome. Findings may be biased if younger women were asked more in-depth
guestions on physical activity with the hypothesis that younger women may be more

active in pregnancy. However, the likelihood of this bias is low give than all women were
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interviewed with the same questionnaire designed to assess health behaviors in
pregnancy.

To assess potential factors that may bias the association between maternal
lifestyle, demographic, and behavioral factors and prenatal health behaviors, etedolle
information on a large number of characteristics that may be associated Wwih hea
behaviors. We will analyze the potential for confounding using multivariable segnes
Our population is restricted to Latina women, and this accounts for some confounding by
ethnicity by design. In addition our population is restricted to women 16-40 years of age,
thus limiting confounding by extreme age in the reproductive span. Although we
collected information on all known or suspected factors related to maternal ehstiast
and health behaviors, it is possible for residual confounding by unknown variables or
inadequate control for available factors to affect the estimated associations

Furthermore, for a factor to be a strong confounder it must be associated with both
the exposure and outcome. Given that we have collected information on a large number
of factors known to be associated with health behaviors, the risk of uncontrolled
confounding is unlikely. However, we do not have information on paternal social support
or marital status, factors known to be associated with physical activity and adltar he
behaviors. If paternal support is positively associated with physical activitygendrad
perhaps older age is associated with meeting physical activity guidelinesh¢he
observed association may be over estimated. Moreover, this confounding factor would
only bias estimates that involve associated factors. For instance, if paterabsspport
is only associated with age and is not associated with other charactekistics |

educational attainment, then only the association between age and physicalactildty
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be biased. Occupational activity level may also confound the association betwegtn sele
characteristics and meeting physical activity guidelines; however, wheontrelted for
employment in multivariable models, the estimates did not change appreciably. In
addition, educational level was adjusted for in all analyses and may account for

occupational activity to some extent.

1.9 Generalizability

Findings of this study may be generalized to behaviors of pregnant Puerto Rican
women, a sub-group of Latina women who report worse overall health and have higher
rates of substance use and adverse birth outcomes as compared to other Latina groups (6,
10, 27-29, 51). Indeed, there is substantial heterogeneity between and within the various
Latina subgroups in terms of genetics, acculturation, and health disparities (4-8n@&, 9)

such differences should be addressed in culturally-specific intervention programs.

1.10 Conclusion

In summary, in our cohort of predominantly Puerto Rican Latinas, we
prospectively identified a number of modifiable predictors of smoking and meeting
physical activity and fruit/vegetable intake guidelines in pregnancy. Faetated to
engagement in prenatal health behaviors should be addressed when designing targeted

intervention strategies in this underserved and rapidly growing population.
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Table 1.1 Distribution of study participants accor ding to socioeconomic, acculturation and
medical factors. Latina GDM Study, 2000-2004.

Characteristic N (%)
Socioeconomic Factors
Age categories (years)

16-19 417 (33.9)
20-24 455 (37.0)
25-29 225 (18.3)
30-40 134 (10.9)
Employed
No 574 (49.5)
Yes 586 (50.5)
Education level
Less than high school 603 (55.6)
High school/tech school 345 (31.8)
>=Some college 137 (12.6)
Income ($)
<=15k 390 (31.7)
>15-30 k 219 (17.8)
>30 k 73 (5.9)
Don't know 549 (44.6)
Acculturation Factors
Birth place
U.S. (Continental) 597 (54.6)
Other 496 (45.4)
Preferred language
English only 808 (66.8)
Spanish/Both 401 (33.2)
Medical Factors
Parity
Nulliparous 466 (38.7)
Parous 739 (61.3)
Pre-pregnancy BM
Underweight (<20 kg/P) 156 (13.2)
Normal (20-<25 kg/r?) 447 (37.8)
Overweight (25-<30 ka/?) 303 (25.6)
Obese (>=30 kg/?) 278 (23.5)
IOM preanancy weight ga®
Wi ithin guidelines 251 (20)
Inadequate weight gain 173 (14)
Excessive weight gain 346 (27)
Missing information 495 (39)
History of GDM*¢
No 701 (95.8)
Yes 31 (4.2)
History of adverse pregnancy outco®®
No 640 (89.9)
Yes 72 (10.1)

a = BMI denotes body mass index; IOM denotes logtibf Medicine guidelines;
GDM denotes gestational diabetes mellitus; Démdtes diabetes mellitus

b = Prior infant with anomalies, stillbirth, lowrlth weight, or preterm birth

c= Restricted to parous women.
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Table 1.2. Distribution of health behaviors among participantsin the Latina GDM Study,
2000-2004.

Timing of Assessment

Behaviors during

pregnancy Pr(g\éﬁtaar:lcy Early Pregnancy Mid Pregnancy
# % # % # %
Cigarette smoking
No (meets guidelines) 884 78.9 823 80.1 618 82.4
Yes 237 211 205 20 132 17.6
<1 cigarette/day 20 1.8 16 1.6 11 15
1+ cigarette/day 217 194 189 18.4 121 16.1
Alcohol consumption
No (meets guidelines) 1114 98.6 1033 98.7 764 99.7
Yes 16 14 14 1.3 2 0.3
1-3/week 14 1.2 12 11 2 0.3
>=4/week 2 0.2 2 0.2 0 0
Any illicit drug use
No (meets guidelines) 1068 94.5 986 94.6 741 97.8
62 5.5 56 5.4 17 2.2

Yes
®Meets physical activity guidelines

<10 MET-hrs/wk 978 86.9 935 89.7 690 93.4

>=10 MET-hrs/wk 148 13.1 108 10.4 49 6.6
(meets guidelines)

®Meets fruit/vegetable guidelines

0 to <4 servings/day 282 39.3 n/a n/a n/a n/a
4 to <7 servings/day 304 42.3 n/a n/a n/a n/a
7+ servings/day 132 18.4 n/a n/a n/a n/a

(meets guidelines)

‘Meets fruit/vegetable guidelines

0 to <4 servings/day 526 73.3 n/a n/a n/a n/a
4 to <7 servings/day 154 215 n/a n/a n/a n/a
7+ servings/day 38 5.3 n/a n/a n/a n/a

(meets guidelines)

®Meeting physical activity guidelines is defined as moderate activity at least 30/min per day on 5
days/week or vigorous activity at least 20 min/day on 3 days/week, or at least 10 MET-hrs per week.
bMeeting fruit/vegetable guidelines is defined as 7 or more servings per day of all fruits and vegetables
and fruit juices.

‘Meeting fruit/vegetable guidelines is defined as above without includindngteegetables- legumes,
root crops, plantains and potatoes.
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Table 1.3. Distribution of characteristics according to meeting fruit/vegetable guidelines.
Latina GDM Study, 2000-2004.

Characteristics Meets Fruit/vegetable Guidelines

Yes No P-value
Socioeconomic Factors
Age categories (yeat
16-19 46 (34.9) 205 (34.9) 0.43
20-2¢ 45 (34.1 228 (38.8
25-29 23 (17.4) 101 (17.2)
30-40 18 (13.6) 54 (9.2)
Employed
Nc 62 (48.1 286 (49.3 0.8C
Yes 67 (51.9) 294 (50.7)
Education level
Less than high schc 59 (46.1 329 (57.8 0.004
High school/technical school 44 (34.4) 184 (32.3)
>= Some college 25 (19.5) 56 (9.8)
Income ($
<15k 49 (62.8) 212 (58.7) 0.64
15-<30 | 20 (25.6 112 (31.0
>=30 9 (115 37 (10.3
Acculturation Factors
Birth place
U.S. (Continental) 66 (52.4) 315 (55.1) 0.58
Other 60 (47.6) 257 (44.9)
Preferred languag
English only 86 (65.2) 389 (66.7) 0.73
Spanish/Both 46 (34.9) 194 (33.3)
Medical Factors
Parity
Nulliparou: 55 (41.7 239 (40.8 0.85
Parou: 77 (58.3 347 (59.2
Pre-pregnancy BN
Underweight (<20 kg/f) 22 (18.8)  58(11.3) 0.05
Normal (20-<25 kg/r) 50 (42.7) 198 (38.5)
Overweight (25-<30 kg/?) 26 (22.2 138 (26.9
Obese (>=30 kg/f) 19(16.2) 120 (23.4)
IOM pregnancy weight gafn
Within guidelines 24 (18.2) 130 (22.1) 0.74
Inadequate weight gain 20 (15.2) 78 (13.3)
Excessive weight gain 44 (33.3) 198 (33.7)
Missing information 44 (33.3) 182 (31.0)
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Table 1.3. Continued

History of GDM"®
No 71(92.2) 331(95.7) 0.24
Yes 6 (7.8) 15 (4.3)

Family history of DM
No 41(31.8) 198 (34.5) 0.56
Yes 88 (68.2) 376 (65.5)

History of adverse pregnancy outcdifie
No 69(90.8) 300(89.3) 0.71
Yes 7(9.2) 36 (10.7)

Behavioral Factors
Meets physical activity guidelines

No 118 (89.4) 531(90.3) 0.75
Yes 14 (10.6) 57 (9.7)
Cigarette smoking
No 99(83.9) 417 (80.2) 0.36
Yes 19(16.1) 103 (19.8)
Alcohol use
No 127 (97.7) 571 (99.0) 0.22
Yes 3(2.3) 6 (1.0)
lllicit drug use
No 115(88.5) 549 (95.2) 0.004
Yes 15 (11.5) 28 (4.9)

a = BMI denotes body mass index; |IOM denotes listibf Medicine guidelines;
GDM denotes gestational diabetes mellitus; DM demdiabetes mellitus

b = includes infant with anomalies, stillbirth, Idairth weight, or preterm birth
c=Meeting fruit/'vegetable guidelines includingfaliits, vegetables and fruit juices.
d=Analysis restricted to parous women
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Table 1.4. Distribution of characteristics according to meeting physical activity guidelines.
Latina GDM Study, 2000-2004.

Characteristics

Meets Physical Activity Guidelines
Early Pregnancy

Yes No P-value

Socioeconomic Factors

Age categories (years)
16-19
20-24
25-29
30-40

Employed

No
Yes

Education level
Less than high school
High school/technical school
>= Some college

Income ($)
<15k
15-<30 k
>=30k

Acculturation Factors

Birth place
U.S. (Continental)
Other

Preferred language
English only
Spanish/Both

Medical Factors

Parity
Nulliparous
Parous

Pre-pregnancy BN
Underweight (<20 kg/f)
Normal (20-<25 kg/rH
Overweight (25-<30 kg/f)
Obese (>=30 kg/?)

IOM pregnancy weight gafh
Within guidelines
Inadequate weight gain
Excessive weight gain
Missing information

41 (38.0) 326 (34.9) 0.003
51 (47.2) 334 (35.7)

6(5.6) 181 (19.4)

10(9.3) 94 (10.1)

50 (46.7) 451 (48.4) 0.74
57 (53.3) 480 (51.6)

66 (66.0) 473 (54.4) 0.07
26 (26.0) 284 @2.
8 (8.0) 113 (13.0)

36 (54.6) 294 (55.4) 0.74
21(31.8) 181 (34.1)
9 (13.6) 56 (10.6)

64 (64.0) 478 (54.4)  0.07
36 (36.0) 400 (45.6)

84 (78.5) 615 (66.3) 0.01
23 (21.5) 312 (33.7)

42 (39.6) 368 (40.0) 0.95
64 (60.4) 553 (60.0)

15 (14.6) 115 (13.4) 0.74
43(41.8) 318 (37.1)
22 (21.4) 212 (24.8)
23(22.3) 211 (24.7)

19 (17.6) 195 (20.9) 0.27
12 (11.1) 124 (13.3)

27 (25.0) 275 (29.4)

50 (46.2) 341 (36.5)
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Table 1.4. Continued.

History of GDM*®

No 61(96.8) 526 (95.6) 1.00
Yes 23.2 24 (4.4)

Family history of DN
No 39 (37.9) 322 (36.0) 0.71
Yes 64 (62.1) 573 (64.0)

History of adverse pregnancy outcc™®
No 47 (78.3) 491 (92.0) 0.0006
Yes 13 (21.7) 43 (8.0)

Behavioral factors
Cigarette smoking

No 75 (70.8) 721 (79.2) 0.04
Yes 31 (29.3) 189 (20.8)
Meets fruit/vegetable guidelines
No 57 (80.3) 464 (82.6) 0.64
Yes 14 (19.7) 98 (17.4)
Alcohol use
No 105(98.1) 902 (98.6) 0.67
Yes 2.9 13 (1.4)
Illicit drug use
No 94 (87.9) 869 (95.0) 0.003
Yes 13 (12.2) 46 (5.0)

a = BMI denotes body mass index; IOM denotes lmgtibf Medicine guidelines;
GDM denotes gestational diabetes mellitus; @#otes diabetes mellitus

b = Includes infant with anomalies, stillbirth, Idwrth weight, or preterm birth

c= Analysis restricted to parous women
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Table 1.5. Distribution of characteristics according to cigarette smoking. Latina GDM

Study, 2000-2004.

Characteristics

Cigarette smoking

Yes No P-value
Socioeconomic Factors
Age categories (yeal
16-19 70 (34.2) 294 (35.7) 0.47
20-24 79 (38.5) 296 (36.0)
25-29 40 (19.5) 142 (17.3)
30-40 16 (7.8) 91 (11.1)
Employe«
Nc 119(58.6 380 (46.3 0.00:
Yes

Education leve
Less than high school
High school/technical school
>= Some colleg

Income ($)
<15k

15-<30 |
>=30k
Acculturation Factors

Birth place
U.S. (Continental)
Other

Preferred language
English only
Spanish/Both

Medical Factors
Parity
Nulliparous
Parous

Pre-pregnancy BN
Underweight (<20 kg/f)
Normal (20-<25 kg/1%)
Overweight (25-<30 kg/?)
Obese (>=30 kg/?)

IOM pregnancy weight gafn
Within guidelines
Inadequate weight gain
Excessive weight gain
Missing information

84 (41.4) 440 (53.7)

138 (70.8) 409 (52.6) <01000
48 (24.6) 254 @2.
9(4.6 115 (14.8

83(63.9) 267 (54.8) 0.046
40(30.8 160 (32.9
7 (5.4) 60 (12.3)

124 (62.6) 414 (52.8) 0.013
74 (37.4) 370 (47.2)

156 (76.1) 525 (64.3) 0.001
49 (23.9) 291 (35.7)

58 (28.6) 347 (42.7) 0.0002
145 (71.4) 465 (57.3)

33(16.3) 104 (13.0) 0.57
74 (36.6) 302 (37.6)
45(22.3) 203 (25.3)
50 (24.8) 194 (24.2)

38 (18.5) 167 (20.3) 0.56
27 (13.2) 111 (13.5)
55(26.8) 247 (30.0)

85 (41.5) 298 (36.2)
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Table 1.5. Continued.

History of GDN**

No 138 (95.2)

Yes 7(4.8)
Family history of DM

No 81 (41.1)

Yes 116 (58.9)
History of adverse pregnancy outcc™®

No 126 (90.7)

Yes 13(9.4)

Behavioral Factors
Meets physical activity guidelines

No 175 (85.4)

Yes 30 (14.6)
Meets fruit/vegetable guidelines

No 103 (84.4)

Yes 19 (15.6)
Alcohol use

No 196 (95.6)

Yes 9(4.4)
Illicit drug use

No 167 (81.5)

Yes 38 (18.5)

444 (96.3)
17 (3.7)

0.53

280 (35.2)
516 (64.8)

0.12

403 (90.4)
43 (9.6)

0.92

748 (90.9)
75 (9.1)

0.02

417 (80.8) 0.36

99 (19.2)

817 (99.3)<0.0001
6 (0.7)

800 (97.2) <0.0001
23 (2.8)

a = BMI denotes body mass index; IOM denotes litiof Medicine guidelines;

GDM denotes gestational diabetes mellitus; DM des diabetes mellitus

b = includes infant with anomalies, stillbirth, Idsirth weight, or preterm birth

c=Analysis restricted to parous women
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Table 1.6. Unadjusted odds ratios for meeting health behavior guidelinesin early and mid

pregnancy. Latina GDM Study, 2000-2004.

Meets Physical Activity ) . Meets Fruit &
Guidelines Cigarette Smoking Vegetable
Characteristic Early Mid Early Mid Overall
pregnancy  pregnancy pregnancy  pregnancy pregnancy
Socioeconomic Factors
Age categories (years)
16-1¢ Ref Ref Ref Ref Ref
20-24 1.2(0.8-1.9) 0.8 (0.4-1.6) 1.1(0.8-1.6) (1.2-2.9) 0.9 (0.6-1.4)
25-2¢ 0.3(0.1-0.6) 0.6 (0.3-1.5) 1.2(0.8-18) 1.4(0.82.4 1.0(0.6-1.8)
30-40 0.8(0.4-1.8) 0.5(0.2-1.8) 0.7(0.4-1.3) (0@-2.0) 1.5 (0.8-2.8)
P-trend 0.06 0.18 0.73 0.67 0.32
Employed
No Ref Ref Ref Ref Ref
Yes 1.1(0.7-1.6) 1.4(0.8-2.6) 0.6(0.4-0.8) 06(0.409 1.1(0.7-1.5)
Education level
Less than high schu Ref Ref Ref Ref Ref
High school/tech school 15(0.9-25 12@% 1.8(1.2-26) 15(0.9-2.3) 1.3(0.9-2.1)
>=Some collec 0.8(0.3-1.8) 2.4 (1.0-6.0) 0.4(0.2-09 10(0.521 25(1.4-4.3
P-trend 0.03 0.3 <0.0001 0.09 0.002
Income ($)
<=15k Ref Ref Ref Ref Ref
>15-30 k 0.9(0.5-1.7) 1.0(0.5-2.2) 0.8 (0.5-1.2p.7 (0.4-1.2) 0.8 (0.4-1.4)
>30} 1.3(0.6-29) 0.3(0.04-2.2) 0.4(0.2-09) 03(080. 1.0(0.5-2.3
P-trend 0.66 0.33 0.02 0.01 0.74
Acculturation Factors
Birth place
U.S. (Continental Ref Ref Ref Ref Ref
Other 0.7 (0.4-1.0) 0.6(0.3-1.1) 0.7 (0.5-0.9) 5 (@.4-0.8) 1.1 (0.8-1.6)
Preferred language
English only Ref Ref Ref Ref Ref
Spanish/Both 0.5(0.3-0.9) 0.4(0.2-0.9) 0.6-@8) 0.7 (0.4-1.0) 1.1(0.7-1.6)
Medical Factors
Parity
Nulliparou Ref Ref Ref Ref Ref
Parous 1.0(0.7-1.5) 1.0(0.5-1.8) 19(1.3-2.80.2 (1.5-34) 1.0(0.7-1.4)
Pre-pregnancy BMi(kg/nT)
Underweight (<20) 1.1(0.6-2.00 1.3(0.5-3.0) @©a-14) 0.8(0.5-1.4) 1.4 (0.8-2.5)
Normal (20-<25) Ref Ref Ref Ref Ref
Overweight (25-<30) 0.8(0.5-1.6) 1.0(0.5-2.1) 8(.8-1.4) 0.9(0.514) 0.7 (0.4-1.1)
Obese (>=30) 0.8(0.5-1.3) 0.9 (0.4-2.0) 09 0x- 1.2(0.8-2.0) 0.6 (0.4-1.1)
P-trend 0.24 0.54 0.57 0.28 0.009
IOM pregnancy weight gdin
Within guidelines Ref Ref Ref Ref Ref
Inadequate weight gain 1.0(0.5-2.1) 0.6(02-1.71.1(0.6-1.9) 0.9 (0.5-1.7) 1.7 (0.9-3.0)
Excessive weight gain 1.0(0.519) 1.1(05-2.3)1.0(0.6-15) 0.8(0.5-1.4) 1.2 (0.7-2.0)
Missing information 1.5(0.9-26) 0.9(04-2.00 310.8-1.9) 1.1(0.7-1.9) 1.3(0.8-2.1)
History of GDM
No Ref Ref Ref Ref Ref
Ye: 0.7 (0.2-3.1) 0.7 (0.1-5.1) 14(0.7-28) 0.7(0.22.1 1.9(0.7-4.0)
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Table 1.6. Continued.

Family history of DM

No Ref Ref Ref Ref Ref

Yes 0.9(0.6-1.4) 1.3(0.7-2.5) 0.8(0.6-1.1) @B{1.3) 1.1(0.8-1.7)
History of adverse pregnancy outcdme

No Ref Ref Ref Ref Ref

Ye: 3.2(1.6-6.3) 2.2(0.8-6.1) 1.2(0.7-19) 05(0.21.3 0.8(0.4-2.0)

Behavioral factors

Cigarette smoking

No Ref Ref NA NA Ref

Yes 1.6 (1.0-2.5) 1.5(0.8-2.8) NA NA 0.7 (0.4-1.2)
Meets physical activity guidelines

No NA NA Ref Ref Ref

Ye: NA NA 1.7(1.1-2.7) 1.3(0.7-25) 1.1(0.6-2.1)
Meets fruit/vegetable guidelines

Nc Ref Ref Ref Ref NA

Yes 1.2(0.6-2.2) 1.9(0.9-4.1) 0.8(0.5-1.3) ®@=2{.9) NA
Alcohol ust

No Ref Ref Ref Ref Ref

Yes 1.3(0.3-5.9) 1.6(0.2-12.9) 6.2(2.2-17.8) (3.8-19.4) 2.2 (0.6-9.1)
lllicit drug use

No Ref Ref Ref Ref Ref

Yex 2.9(1.5-5.7) 4.9(15-15.6) 8.6(4.8-15.1) 9.4 (36402 3.6(1.1-11.4)

a = BMI denotes body mass index; IOM denotes kngtiof Medicine guidelines; GDM denotes gestatiatimbetes mellitus;

DM denotes diabetes mellitus; b = includes infaithvanomalies, stillbirth, low birth weight, or geem birth
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Table 1.7. Multivariable associations between socioeconomic char acteristics and meeting
fruit and vegetable intake guidelines: oddsratios (ORs) and 95% confidenceintervals
(Cls). Latina GDM Study, 2000-2004.

Meets Fruit and Meets Fruit and
Vegetable Guidelines- Vegetable Guidelines-

All?
OR (95% CI)

Subsét
OR (95% Cl)

Meets physical activity guidelines

No Ref Ref

Yes 1.9 (0.8-4.2) *3.7 (1.2-11.3)
Current smoker

No Ref Ref

Yes *0.5 (0.3-0.9) 0.4 (0.1-1.4)
Education

Less than high school Ref Ref

High school/trade or tech school 1.3(0.8-2.1) 0.5 (0.2-1.7)

>=Some college *2.2 (1.1-4.3) 2.5(0.9-7.1)

p-trend 0.02 0.17
History of GDM

No Ref Ref

Yes 1.9 (0.8-4.6) 2.9 (0.7-11.6)
lllicit drug use

No Ref Ref

Yes *3.8 (1.7-8.5) *3.9 (1.1-14.3)
Pre-pregnancy BMI (kg/f

20-<25 (Normal) Ref Ref

<20 (Underweight) 1.1 (0.6-2.2) 0.9 (0.3-3.1)

25-<30 (Overweight) 0.6 (0.3-1.0) 0.5 (0.2-1.5)

>=30 (Obese) 0.5 (0.3-1.0) 0.3(0.1-1.1)

p-trend 0.01 0.05

All ORs adjusted for other variables in the table and maternal age.

*= P<0.05

a = Meets fruit/vegetable guidelines including all fruits and vegetables.
b = Meets fruit/vegetable guidelines excluding starchy vegetables -aipmot crops, potatoes, and

legumes.
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Table 1.8. Multivariable associations between socioeconomic char acteristics and meeting
physical activity guidelinesin early and mid-pregnancy: oddsratios (ORs) and 95%

confidenceintervals (Cls). Latina GDM Study, 2000-2004.

Meets Physical Activity
Recommendations in
Early Pregnancy:

OR (95% Cl)

Meets Physical Activity
Recommendations in Mid

Pregnancy

OR (95% Cl)

History of adverse pregnancy outcome

No
Yes

lllicit drug use

No
Yes

*4.8 (2.3-10.2)

Preferred language

English

Spanish/both

Age (years)
16-19
20-24
25-29
30-40
P-trend

Education

Less than high school
High school/trade or tech school
>=Some college

P-trend

Ref

Ref
2.1(1.0-4.4)

Ref
0.6 (0.3-1.0)

Ref
1.3(0.8-2.2)
*0.2 (0.1-0.6)
0.8 (0.3-1.9)

0.07

Ref
0.6 (0.4-1.1)
0.5(0.2-1.2)
0.04

Ref

3.3 (1.0-10.6)

Ref
2.6 (1.0-6.8)

Ref
0.5(0.2-1.2)

Ref
0.7 (0.3-1.5)
0.3(0.1-1.0)
0.2 (0.01-1.3)
0.06

Ref
0.8 (0.4-1.7)
*2.8 (1.1-7.1)
0.17

All ORs adjusted for other variables in the table.

*= P<0.05
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Table 1.9. Multivariable oddsratios between socioeconomic characteristics and cigar ette
smoking in early and mid-pregnancy: oddsratios (ORs) and 95% confidenceintervals
(Cls). Latina GDM Study, 2000-2004.

Smoking in Early Smoking in Mid
Pregnancy: Pregnancy:
OR (95% CI) OR (95% CI)
Alcohol use
No Ref Ref
Yes *4.4 (1.3-14.7) *3.9 (1.1-13.8)
lllicit drug use
No Ref Ref
Yes *8.2 (4.6-14.6) *6.4 (3.3-12.2)
Parous
Nulliparous Ref Ref
Parous *2.1 (1.4-3.2) *2.6 (1.6-4.3)
Language preference
English Ref Ref
Spanish/both *0.6 (0.4-0.8) 0.7 (0.4-1.1)
Education
Less than high school Ref Ref
High school/trade or tech school *0.5 (0.4-0.8) 0.7 (0.5-1.1)
>=Some college *0.2 (0.1-0.4) 0.6 (0.3-1.3)
P-trend <0.0001 0.09
All ORs adjusted for other variables in the table and maternal age.
*= P<0.05
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CHAPTER 2
SEDENTARY BEHAVIORS AND RISK OF GLUCOSE INTOLERANCE AMONG

PREGNANT LATINA WOMEN

2.1 Introduction

Gestational diabetes mellitus (GDM), defined as glucose intolerance aiyaegree
with first onset during pregnancy, is a common maternal complication thas&atfééo of
pregnancies (62). A less severe form of glucose intolerance, termed abnormse ghlerance
(AGT), affects even more pregnancies with reported incidence ranging from 178 253
(64) depending on diagnostic criteria and population. Both GDM and AGT are associated with
poor perinatal outcomes and pregnancy complications including macrosomia, preeglamps
hypertension, cesarean section, preterm labor and neonatal adiposity (65-73). Wehactile
maternal hyperglycemia (abnormally high glucose concentration in the blood) has been
associated with large-for-gestational age, macrosomia, premature rofptoeenbranes, and
cesarean section (64, 65, 67, 70, 74-77). Maternal hyperglycemia has been positiveligdssocia
with childhood obesity at 5-7 years of age (78) and increased risk of subsequent typed$ diabe
mellitus (DM) in mother (79-81) and offspring (82).

Identified risk factors for GDM and AGT are similar, including marked obesyetes
in first-degree relatives, older maternal age, current glycosurias@sagar in the urine),
previous delivery of a macrosomic infant, and nonwhite ethnicity (62, 83). Latina women have 2-
4 times the risk of developing GDM as compared to non-Latina white women (84, 85). Indeed,

few modifiable risk factors for glucose intolerance have been identified, manid@ngportance
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of research on behavioral factors, such as sedentary activities, that magiskfetdeveloping
glucose intolerance in pregnancy.

Sedentary lifestyles have become more prevalent in recent decades terbflehe
increasing number of television sets, VCRs, and remote controls per household and the time
spent watching TV in the past decade (86). The average adult female spends 34 houts per wee
watching television. Increasing evidence suggests that physical actiyityen@otective against
GDM (87-89), obesity (90, 91), type Il DM (92, 93) and other chronic diseases, meanwhile,
sedentary behaviors are becoming more widespread (94).

The role of sedentary behaviors in the development of glucose intolerance and GDM is
not well understood. It is known that normal pregnancy involves progressive insulin resistanc
that begins in mid-pregnancy and continues through the third trimester to levéds grthat
observed in type Il diabetics (83). However, individuals with high levels of sedentamgdisha
such as TV viewing, characterized by prolonged absence of muscle contraction, mag be mor
susceptible to insulin resistance and hyperglycemia. Indeed, there are thraalpotaftanisms
by which sedentary behaviors may affect risk of AGT and GDM. Specifically, segent
behaviors may directly alter glucose metabolism, indirectly influence ri8ksdfand GDM
through obesity (95), or displace healthier physical activities thus loweringheatiay
expenditure and favoring an insulin resistant state (96).

Sparse data exists on the association between sedentary behaviors and abnormal glucos
tolerance and GDM in pregnancy, but several studies have been conducted in non-pregnant
populations in relation to type Il diabetes (96-98). Time spent TV watching has beaatadsoc

with an increased risk of type Il diabetes in women (96-98), GDM (89), and obesity (90, 98-101)
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an important cause of glucose intolerance in pregnant and non-pregnant individuals. Conversely
increasing amounts of physical activity have been associated with a decrelasédype I
diabetes (92, 96-98), AGT(63), and GDM (87-89, 102, 103). Moreover, no studies have been
conducted among Latina women, a population more likely to lead sedentary lives than non-Latina
women (85, 104, 105).

This study was conducted in a Latina population and assessed sedentary behaviors before
and during pregnancy and risk of AGT and GDM using a validated questionnaire administered in

early and mid pregnancy.

2.2 Review of theLiterature

2.2.1 Physiology of Sedentary Behaviorsand Glucose Intolerance

Behavioral and epidemiologic studies have shown that physical activity and sedentary
behaviors are largely independent behaviors and may exhibit independent effects on risk of
disease (89, 96-99, 101, 106, 107). The biologic mechanism linking sedentary behaviors to the
development of glucose intolerance and GDM in pregnancy is not well understood. However,
there are three potential mechanisms by which sedentary behaviors mayskfflecAGT and
GDM. Specifically, sedentary behaviors may directly alter glucose wietat) indirectly
influence risk of AGT and GDM through obesity (95), or displace healthier physicatiast

thus lowering total energy expenditure and favoring an insulin resistant state (96)
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In terms of the first mechanism, the third trimester of pregnancy is drazadtby
metabolic stress on maternal lipid and glucose metabolism including insultamesisind
hyperinsulemia, thus favoring transfer of nutrients to the fetus (83). Glucosateleeanains in
the normal range for most women, but reaches diabetic levels in 2-6% of women. Physical
activity has independent effects on glucose disposal by increasing both insulin chaddten-
insulin mediated glucose disposal (108, 109). Skeletal muscle contraction triggesseg
uptake and promotes insulin sensitivity (110), so that individuals who engage in regulaalphysic
activity may ward off development of GDM and AGT. Conversely, individuals with highsevel
of sedentary behavior, characterized by the prolonged absence of muscle contracthmn, may
more susceptible to insulin resistance and hyperglycemia. As skeletal imsustlenportant site
for glucose disposal, the cumulative absence of skeletal contraction chaeddbgrszdentary
behavior may explain, in part, its association with hyperglycemia.

In terms of the second mechanism, high levels of TV viewing have been positively
associated with obesity, an important cause of insulin resistance and glucosano&(e0, 95,
99, 106, 111, 112). Postulations regarding the connection between obesity and insulin resistance
have suggested an inflammatory mechanism (113-115). Inflammatory moletedssdey
adipose tissue, termed adipokines, including leptin, adiponectin, resistin and visfattl,&s w
cytokines and chemokines may be responsible for creating a chronic subinflamnaaéory s
leading to insulin resistance (113-115). Therefore, the relation between setehtarprs, such
as TV viewing, and risk of AGT and GDM may be mediated through obesity (116, 117).
Individuals with high levels of TV viewing tend to follow an unhealthy eating pattern imgjudi

high-fat snacking behaviors, possibly triggered by food cues and commercial adventis
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(111, 118-120). The unhealthy diet may lead to overweight or obesity which in turn incrdases ris
of AGT and GDM (90, 99, 106, 111, 112).

In terms of the third mechanism, TV watching results in lower energy expenditure
compared to other sedentary activities, such as sewing, writing, reading, and driving a
automobile (121). Time spent TV watching may also displace physical actiatygtiout the
day, thus reducing total physical activity (90, 122). The high levels of inactivity duving T
watching may contribute to increased risk of glucose intolerance by direetipglglucose
metabolism and/or indirectly through obesity.

In summary, although the exact mechanism by which sedentary behaviors may affect
glucose metabolism is not clear, such a modifiable factor represents an imipgktemglucose
intolerance that warrants investigating. A reduction in TV watching may rasyriéater physical
activity and less snacking, thus improving insulin resistance and reducing risk oy,cdr@sit

important cause of glucose intolerance.

2.2.2 Epidemiology of Sedentary Behaviorsand Glucose Intolerance

Only two studies have investigated the impact of sedentary behaviors on risk ofamater
glucose intolerance and GDM (63, 89). However, there is largely consistent eviaence f
epidemiologic studies that physical activity reduces risk of type Il DM and stinggevidence
for GDM (123-125), two conditions shown to be pathophysiologically similar (126).

Furthermore, no studies have been conducted exclusively among Latina women, a group known
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to be at high-risk for glucose intolerance during and outside of pregnancy and sedentary
lifestyles.

In one of only two studies to examine sedentary behaviors and risk of GDM, Zhang et al.
conducted a prospective cohort study using Nurses’ Health Study Il data collected from 21,765
predominantly white women with at least 1 pregnancy between 1990 and 1998 (89). Pregravid
physical activity and sedentary behaviors were assessed through mailed questomi&89,

1991, and 1997 using a validated questionnaire. Diagnosis of GDM was self-reported in the
biennial questionnaire and was previously validated in this cohort based on medical record
review. Sedentary behaviors included TV/video watching, sitting at work or awayh&oma or
while driving, and other sitting at home (reading, meal times, or at a desk). Afistnaeint for
age and time spent on other sedentary behaviors (sitting at work or away from home,
driving/riding in a vehicle, sitting at home at a desk, reading, or at mealsgrgresd spent TV
watching was associated with higher GDM risk. Women who sg#hhrs/week watching TV

in the year prior to pregnancy had a 70% increased risk of GDM (95% C.I. 1.29-2.34; p-
trend=0.001) compared to those who watched less than 2 hrs/week. This association was
attenuated, but remained statistically significant, after adjusting faiqathactivity and dietary
factors (RR=1.47, 95% C.I. 1.09-1.99; p-trend=0.03). The association was no longer significant
after controlling for BMI, suggesting the association may be mediated througltydB8si In a
combined analysis of sedentary behavior and physical activity controlling for BMI lagxd ot
covariates, women who sperft0 hrs/week watching TV and who performed no vigorous

activity had more than a 2-fold greater risk of GDM compared to those who spent <Zhkrs/we

46



watching TV and were in the highest quintile of vigorous activity (RR=2.30, 95% C.I. 1.06-
4.97).

Using data from Project Viva, Oken et al. were the first group to investigidataey
behaviors and risk of maternal AGT as well as GDM (63). Participants (n=1,805)ewsarited
at prenatal care visits (mean=10.2 weeks gestation) in one of eight obstatas wffeastern
Massachusetts from 1999-2002. Participants underwent routine GDM screening at 2&£28 wee
gestation with a nonfasting 50-g oral glucose challenge test. If the 1-hr glasotenas>140
mg/dl the participant was classified as AGT and referred for a 3-hr OGTW. @3 diagnosed
using ADA criteria (62). Sedentary behaviors and physical activity during and bedgreapcy
were assessed via a modified version of the Physical Activity Scale fordbyEPASE) at the
recruitment visit and at a second time in mid-pregnancy at 26-28 weeks gesedientady
behaviors included watching TV or videos, and light, moderate, and vigorous forms of physical
activity were assessed. After adjusting for multiple confounders, watching ldrehaurs of
TV/week before pregnancy or during pregnancy, respectively, was not associat&Divit
(OR=1.28, 95% C.I. 0.75-2.18; OR=1.03, 95% C.1.0.59-1.78) or AGT (OR=0.99, 95% C.I. 0.74-
1.32; OR=1.01, 95% C.I. 0.75-1.35) compared to watching 13 or fewer hours/week of TV.
However, vigorous activity during the year before pregnancy was associated &dtcad risk
of GDM (OR=0.56, 95% C.I. 0.33-0.95) and AGT (OR=0.76, 95% C.I. 0.57-1.00) compared to
not engaging in any vigorous activity, though vigorous activity during pregnancy wamgs$oc
with a weaker effect.

The study by Zhang et al. had the advantage of a large sample size and prospective

design (89). However, the authors did not collect information on physical activity andasgdent
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behaviors during pregnancy, a time period that may be more relevant for GDM and AGH risk a
compared to pre-pregnancy behaviors. This problem is confounded by the fact that pregnant
women generally decrease their physical activity and may increasesithemtary behaviors with

the onset of pregnancy. In addition, the study population consisted of registered nurses, 92% of
whom were White, a population that may not represent a high risk group.

Similarly, the study by Oken et al. was conducted among predominantly white, affluent
women. As opposed to Zhang, information was collected on physical activity and TV watching
both during and before pregnancy via questionnaire. While the authors observed an association
between vigorous activity and decreased risk of GDM and AGT, they did not find an associati
between TV watching and risk of GDM and AGT. The absence of association with TVmgatchi
contradicts the findings of Zhang et al. (89) and several studies of type 1| DM (961@&3mady
be due to differences in the choice of referent group for the TV watching analysis ednuoluct
Oken et al. €13 hrs/week) as compared to that of Zhang et al. (<2 hrs/week). Finally, Oken et al.
did not have information on sedentary behaviors other than TV watching, such as sitting at work,
which could result in nondifferential misclassification, thus weakening the gtrehfindings.

Three studies have investigated the association between sedentary behavisksand ri
type 1l DM (96-98), a condition shown to be similar in pathogenesis and risk profile to GDM.
After adjusting for physical activity and other confounders, all three studies deatedstn
increasing risk of DM with increasing time spent watching TV. For example, datagrom the
Health Professionals Follow-up Study, Hu et al. observed an almost 2-fold increlded ris
those watching 21-<40 hrs/week of TV (RR=1.8, 95% C.I. 1.2-2.7) and a further increased risk

for those watching 40 or more hrs/week of TV (RR=2.3, 95% C.I. 1.2-4.5) compared to those
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watching <2hrs/week (p-trend <0.001) (96). In addition, those watching >15hrs/week of TV and
who were in the lowest quartile of physical activity had an even greater risk oRBM2(92,
95% C.I. 1.87-4.55) as compared to those in the lowest quartile of TV watching and the highest
guartile of physical activity. In another study using the Nurses’ Health Study Il piopuldu et
al. found that each 2 hr/day increment in TV time resulted in a 23% (95% C.I. 17-30%) itdcrease
risk of DM after adjustment for age, exercise, diet and other covariates (98).

Two prior studies examined the relation between sedentary behaviors and serum glucose
(97, 127). Specifically, in a population-based cross-sectional study in Australidingc8,299
men and women, Dunstan et al. found that >14hrs/week TV time was associated witlednhcreas
risk of abnormal glucose metabolism compared to watchirigs/week (OR=1.49, 95% C.I.
1.12-1.99) (97). Increasing TV time was also associated with incident type 1| DM patech
glucose tolerance. In a similar study, Dunstan et al. cross-sectionallynexitiné association
between TV watching and glucose levels in the same Australian population (127). After
adjusting for known confounders, time spent TV watching was positively associatediwith 2
post challenge plasma glucose, fasting insulin levels, and homeostasis ma$shassef
insulin sensitivity (HOMA) in women (127).

In summary, the current epidemiologic research is lacking data on sedentarpitsehavi
and risk of glucose intolerance in pregnancy. Given that Latina ethnicity is a sstofegctor for
type Il DM, GDM and AGT, research is urgently needed to determine how sedemsirydif
affects the development of GDM and AGT in Latina populations. Prior evidence that TV
watching may be associated with abnormal glucose metabolism in non-pregnant itglividua

suggests that this association warrants further investigation during preghhadgct that few
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modifiable risk factors for maternal glucose intolerance have been identifiedrflirghlights

the importance of research on lifestyle factors.

2.3 Summary

Abnormal glucose tolerance and GDM are common complications of pregnancy that are
associated with increased risk of adverse maternal and fetal outcomes during gredihgyr@nd
thereafter. The majority of known risk factors for glucose intolerance are notiaidelif
including non-white ethnicity, family history of DM, older maternal age, and oba&sigrefore,
research on modifiable risk factors for AGT and GDM is urgently needed.

Sedentary behaviors may increase the risk of GDM through a number of mechanisms.
The prolonged lack of muscle contraction characterizing sedentary activayesradispose
skeletal muscles to a hyperglycemic state. Additionally, sedentary behayiommact risk of
GDM through increasing the risk of overweight and obesity. Sedentary behavior is also
associated with unhealthy snacking and poor diet, factors that may contribute to devetdpment
glucose intolerance. Numerous studies have demonstrated that physical activegteridry
behaviors, such as TV viewing, are largely independent and likely exert independsataffe
health outcomes. However, existing epidemiologic studies on modifiable factolsdose
intolerance have predominantly focused on physical activities rather than sedetitdiigs.
Moreover, epidemiologic studies on sedentary behaviors and risk of glucose intolerance have
been largely limited to non-pregnant populations, with only two studies conducted among

pregnant women. Furthermore, no studies have been conducted among Latina women, a group
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that is largely understudied despite their high risk for GDM and likelihood of leadadpatary
lifestyle.

In conclusion, this study fills several research gaps. We examined sedentargrsedta
three time points (pre, early and mid pregnancy) in relation to risk of AGT and GDMgimapite

Latina women.

2.4 Study Aims

Overall goal: To evaluate the relationship between sedentary behavior and risk.of AGT
1) To evaluate the relationship between time spent TV watching in pre, early, and mid
pregnancy and risk of abnormal glucose tolerance (AGT).
2) To evaluate the relationship between frequency of sitting at work in pre, early, and mid
pregnancy and risk of AGT.
3) To evaluate the association between low levels of sports/exercise acti/itglaof
AGT.

Secondary aimlo evaluate the relationship between sedentary behavior and risk of GDM.

2.5 Methods

2.5.1 Study Design and Population

Participants were self-identified Latinas enrolled in prenatal caheipublic obstetrics

and gynecology (OB/GYN) and midwifery practice of Baystate Medical Cemtarge tertiary
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care facility in Western Massachusetts. Briefly, participants veareiited by bilingual
interviewers at prenatal care visits up to 24 weeks of gestation (mean = 15 esteki®ig) from
September 2000 to December 2003. Eligibility criteria included Latina ethnicéyl, &40 years,
<24 weeks gestational age at first interview, singleton pregnancy, no prior deaghosi
hypertension, chronic renal disease, or type 2 diabetes, and no prior participation in the study.
Interviewers obtained informed consent from participants approved by the InstituteviaivR
Boards of the University of Massachusetts-Amherst and Baystate MedidalrCe

Interviewers collected information on substance use, medical and obstetrig, histor
physical activity, and sociodemographic factors at the time of recruitmetitifzarts were
interviewed a second time in mid-pregnancy to update information on substance use and physica
activity (mean = 28 weeks gestation). Information on additional medical factersolected

from medical records by trained medical abstractors.

252 AGT and GDM Assessment

Baystate Obstetrical Practices routinely screens all prenagapatents for GDM at 26-
28 weeks of gestation. The screening test consists of a non-fasting 50-g glucose load and a
plasma glucose determination 1 hour later (1-hr oral glucose tolerance t@st]jOiGthe
plasma glucose value i435 mg/dL, a 3-hour glucose tolerance test is performed. Diagnosis of
GDM was defined as meeting any one of the following three criteria: 1) 2 or moateele
values at fasting, and 1, 2, and 3 hours, based on the American Diabetes Associatioanfcriteria

95, 180, 155, and 140 mg/dL, respectively (62); 2) a 1-hr OGTT greater than 180 mg/dL (128);
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or 3) elevated fasting (greater than 105 mg/dL) or elevated 2-hr postprandial bloodyseagar (
than 120 mg/dL) in patients unwilling or unable to tolerate the OGTT (129). Diagnosisvf GD
was confirmed by an obstetrician who reviewed the medical records of each suspeet&tle
categorized participants with a normal value on the 1-hr OGTT screen (<135 ngldirg
normal glucose tolerance (NGT) and those who failed thext#35(mg/dL) as having abnormal

glucose tolerance (AGT).

2.5.3 Sedentary Behavior Assessment

Physical activity and sedentary behaviors in pre, early, and mid-pregnanayeasered
using a modified version of the Kaiser Physical Activity Survey (KPAS) (130).n&ege
behaviors are measured in the KPAS as hours spent TV watching per day and the frequency of
sitting at work with responses ranging from “never” to “always”. Additionally KRAS
measures activity on a 5-point Likert scale in 4 domains: sports/exercise, taamtalpa
household/care giving, and active living (transportation).  Of particular ibferdke current
analysis are TV watching, sitting at work, and low levels of sports/exeréfseaiching was
categorized as an ordinal variable with the following responses: <1 hr/day, 1-d&/hBsk4
hrs/day, 4+ hrs/day. Sitting at work was categorized as: never/rarely, m@sedften, always,
and not employed. The KPAS assesses sports/exercise participation by allowiag % report
the 3 most common sports/exercise activities followed by frequency and duratioahfor ea

Participation in sports/exercise was categorized in quartiles with theagtog as the referent

group.
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Additionally, to be consistent with previous studies (89, 96, 98) we created two
composite sedentary behavior variables hereafter we refer to as Compositeohgyabite 1.
For Composite |, 2 categories of TV watching (high 4+ hrs/day and low <4 hrs/day) and 2
categories of sports/exercise (highguartile and low %3 quartiles) were cross-tabulated to
create a 4-level variable with the highest sedentary group composed of thosgitV hi
watching and low sports/exercise, and the lowest sedentary group composed of thase with |
TV watching and high sports/exercise. The two intermediate categoriesngpesed of the
remaining combinations of high and low TV watching and sports/exercise. Those vdthgnis
information on either TV watching or sports/exercise were excluded from thysiana

For Composite I, we summed the values for frequency of sitting at work (values = 0-3
corresponding to each increasing level), TV watching (values = 0-3 corresponding to eac
increasing level), and sports/exercise (values = 0-3 corresponding to eachinigcyaeadile; i.e.
reverse scored) to create a total sedentary score ranging from 0 to 9. The sscomeavyas
categorized in tertiles with the most sedentary group having the highest toéal@nly those
with complete information on sitting at work, TV watching, and sports/exerciseincuded.
Both composite variables were created separately for pre, early and mid pyetgnanueriods,

with early and mid pregnancy having the same tertile cutpoints for Composite II.

2.5.4 Validity of Sedentary Behavior Assessment
The modified KPAS was validated among a sample of 54 pregnant women at Baystate

Medical Center using 7-days of accelerometer measurements (130). Spearrakation
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coefficients between the KPAS and three published cut points used to classéyamnettr data
ranged from 0.25 to 0.33 for occupational activity and from 0.34 to 0.51 for sports/exercise

activity.

2.5.5 Covariate Assessment

Interviewers collected information on substance use, medical and obstetric, laistbry
sociodemographic factors at the time of recruitment. Information collected oarstdsise
included cigarette use, alcohol use, and illicit drug use before and during pregnan@n&ubst
use was updated again at a second interview at a mean of 28 weeks gestation. Information
abstracted from medical records included history of GDM, reproductive historyy fastory of
diabetes mellitus, pre-pregnancy BMI, parity and pregnancy weight gain. Sociodgeinog
information included age, birth place, length of time in the United States, educatiaimshant,
income, and employment.

Diet was assessed using a modified NCI/Block food frequency questionnaire
administered in mid pregnancy (mean=23 weeks gestation) over the phone or in person among a

subset of the study population (62%) who could be located for this interview.

2.5.6 Statistical Analysis

All analyses were performed using SAS 9.1 (SAS Campus Drive, Cary, Northn@aroli

27513, USA).
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Using chi-square tests for independence, we assessed covariates as potentiatlecsf
by cross-tabulating them with both the outcome and exposure. For 2x2 tables with $mall cel
frequencies, we used Fisher’'s Exact test. We then used the 2-sample tdagtdoeccontinuous
variables across 2 categories. Using logistic regression, unadjustectneskis and 95%
confidence intervals were calculated to estimate the association betwentasgbehaviors
(time spent TV watching, frequency of sitting at work, low participation in spreise,
composite of TV watching/sports exercise, and total sedentary score) and riSK @il GDM
in pre, early and mid pregnancy.

Multivariable logistic regression was used to model the relation betwdentagy
behaviors and risk of AGT while accounting for multiple confounding variables. Those
covariates which caused a 15% change in the coefficient for the exposure were ednsider
confounders and were included in the final model. We calculated relative risks and 95%
confidence intervals for this association in pre, early and mid pregnancy. Testadowere
evaluated by entering the categorical variable for TV watching, sitting &t aad
sports/exercise (reverse scored) as an ordinal variable composed of the mafpEacts
category and evaluating statistical significance with the Wald chi-stpstré-value <0.05). For
the analysis of risk of GDM, we limited adjustment to maternal age and pre-pcgddid!| due
to limited statistical power.

We considered pre-pregnancy BMI, parity, family history of type Il diabetesjcal
intake, and pregnancy weight gain at GDM screen as potential effect modiffg&sTianalyses,
as previous studies have suggested these variables to be important predictord@AGT

Assessment of effect modification involved the evaluation of multiplicativesictien terms
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with sedentary behaviors multiplied by the following factors: pre-pregnancy &l \(s.>25
kg/m?), parity (multiparous vs. nulliparous), family history of type Il diabetes rusl{iyes vs.

no), caloric intake (<BBpercentile vs=50" percentile), and weight gain (at or below vs. above
weight gain recommendations at GDM screen). We did not assess effect miodificarisk of
GDM due to the sparse number of cases and limited statistical power.

Because dietary information was only collected among a subgroup of the population, we
conducted a sub-analysis among those for which dietary data was available. 8lyeoikc
included each dietary component (dietary fat [in grams], total calories, and dile¢a [in
grams]) in continuous form in the logistic model to assess the amount of change imthteest
for each sedentary behavior on risk of AGT. If the exposure estimate changed >15% after
inclusion of a dietary factor in the model, the estimates adjusted for diettmsfaere
presented.

We utilized least squares linear regression to model the impact of sedsttawyors on
the 1-hr OGTT value. We first examined the 1-hr OGTT values for normality anthitetd
that a log-transformation was necessary to achieve normality for lineassem. Using
multivariable linear regression, we modeled the adjusted association of sgtlehtariors on
the 1-hr OGTT values while accounting for confounding variables. Those covariates which
caused a 15% change in the coefficient for the exposure were considered confounders and
included in the final model. We report adjusted beta coefficients and p-valuesHdeezoof
the exposure variables. Among the 1,232 participants in the Latina GDM Study, 1,006 were
screened for AGT and GDM. For the analysis, the sample was restricted to tthose wi

AGT/GDM outcome information.
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2.6 Results

Briefly, participants ranged from ages 16 to 39 years with 72% below age 25 yigrs. Fi
six percent of the sample had not completed high school at enrollment while 50% wereedmploy
or in school at some point during pregnancy. With respect to acculturation factors, 45% were
born outside the Continental U.S., 33% were bilingual (Spanish and English) or preferred to
speak only Spanish, and 85% were of Puerto Rican descent. Regarding medical factors, 60%
were multiparous, 60% had a family history of type Il diabetes mellitus, 5% had bgeos#id
with GDM in a previous pregnancy, and >40% were overweight or obese in pre-pregnancy.

Patterns of sedentary behaviors differed from pre-pregnancy to the early and mid
pregnancy time periods. For example, 25% of participants reported watching 4 or more hours of
TV per day in the year before pregnancy, whereas this percentage increased to&@bo in e
pregnancy and 29% in mid-pregnancy (Table 2.10). Similarly, the frequency of sitivogkat
increased from pre pregnancy through mid pregnancy (Table 2.11). The percentage of women
who often or always sat at work increased from 30% in pre-pregnancy to 48% in early and 42%
in mid pregnancy. In addition, the number of employed women decreased from 75% in the year
prior to pregnancy to 50% and 42%, in early and mid pregnancy, respectively.

Quartile median values of sports/exeraserewere greater for pre-pregnancy indicating
a wider distribution and higher values (4.0, 2.8, 1.5, 1.3) as compared to both early and mid
pregnancy (2.5, 1.5, 1.3, 1.0) (Table 2.12).

We created two composite sedentary behavior variables: Composite I, a compo¥ite of T

watching and sports/exercise (reversed scored), and Composite Il, a totalrgdutdraaior
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score which was a composite of total sitting (TV watching and sitting at work) and
sports/exercise reverse scored (Table 2.13). For Composite Il, the medianaathes f
sedentary score in each tertile were lower for pre-pregnancy (1, 2, and 3, regpedive
compared to early and mid pregnancy (1, 3, and 4, respectively) (Table 2.13).

Of the total sample screened (N=1,009), 11% (N=119) of women were classified as
having AGT and 3% (N=33) were diagnosed with GDM (Table 2.14). With regard to maternal
characteristics, increasing age, educational attainment, income, parityegmegmancy BMI
were associated with an increase in the risk of AGT, whereas cigarettengrimogregnancy was
associated with a decrease in risk of AGT (Table 2.15). Having a family histfyeof t
diabetes mellitus, personal history of GDM, and a history of adverse pregnancy ou&@ne w
statistically significantly associated with an increased risk of A8D.(05). Associations were
similar in terms of risk of GDM, with the exception of parity and cigarettekamg, which were
not significantly associated with GDM risk (Table 2.15).

We then evaluated participant characteristics in relation to sedentarydysleand
observed several consistent associations (Tables 2.16-2.18). Maternal age, entployme
education, pre-pregnancy BMI, history of GDM, illicit drug use and total physideitaetere
negatively associated with time spent TV watching in pregnancy, whereay bis&lDM was
positively associated with time spent TV watching (Table 2.16). These saors fagth the
exception of age, BMI and drug use, were positively associated with frequencingfaitivork
(Table 2.17). In addition, income and cigarette use were positively associatedtinghas
work, whereas Spanish/bilingual language preference (vs. English only) and totehlphys

activity were negatively associated with sitting at work. Finally, alairgrouping of
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characteristics (i.e., employment, income, parity and total physical actixas/negatively
associated with low participation in sports/exercise in pregnancy.

In unadjusted analyses, time spent TV watching and frequency of sitting at work were not
significantly associated with risk of AGT in pre, early or mid pregnancy (Tah®). Low
participation in sports/exercise in mid pregnancy was associated withgadrask of AGT,
with those in the lowest quartile having a 2-fold increased risk for AGT compared ¢ariitbe
highest quartile (OR=2.06, 95% CI 1.06-4.01) with a significant linear trepgP.03).

Regarding the composite sedentary behavior variables, Composite | was notessathat
increased risk for AGT in any pregnancy period. However, Composite |l was assodiate
significantly increased risk of AGT in mid pregnancy with significant linesnd (Reng=0.005).
Odds ratios for the top two tertiles of Composite Il were 4.9 (95% CI1 1.10-21.88) and 8.0 (95%
Cl 1.7-37.54), respectively as compared to the lowest tertile although confidencalsntesre

wide and the referent category had only 2 AGT cases in mid pregnancy (Table 2.19).

Similar to the unadjusted analyses, after adjustment for maternal age, smo&ing
pregnancy BMI and history of GDM, time spent TV watching and frequency of sittingriat w
were not statistically significantly associated with risk of AGT and thextion or magnitude of
results remained comparable (Table 2.20). After adjusting for maternal agdjeduzgarette
smoking, parity, and pre-pregnancy BMI, the relative risk for low participation insépeetcise
in mid pregnancy remained similar at 2.01 (95% CI 1.01-4.02). Again, sports/exercisein pre
early pregnancy was not associated with AGT risk. Similar to the unadjusted,r€suhposite |

was not associated with AGT risk; however, increase in total sedentary belsaagseased by
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Composite Il in mid pregnancy was associated with significantly elevatedrisic@fter
adjustment for multiple confounders, although again confidence intervals were wide.

We evaluated several dietary components, total caloric intake, dietary fiberetarg di
fat, as potential confounders in a sub-sample for which dietary information wasbbe/ailVe ran
each model including these variables singly in addition to the other final model cesafia¢
estimates were virtually unchanged after adjustment.

With regard to the secondary aim of evaluating sedentary behaviors as riskfiactor
GDM, time spent TV watching and frequency of sitting at work in pre, early and mid poggna
were not associated with risk of GDM in unadjusted analyses (Table 2.21). Howevaalysssa
was limited by sparse numbers of GDM cases within strata and wide confidencalsntés
observed for AGT, low patrticipation in sports/exercise in mid pregnancy wasaissowith a
significantly elevated risk of GDM (B,0.05). Due to the small total number of GDM cases
(N=33) in our cohort, we limited adjustment in multivariable analyses to matgealna pre-
pregnancy BMI, the two strongest risk factors for GDM in our population. Similar to utedijus
results, lower mid pregnancy sports/exercise g 0.04) and higher Composite Il scorgdls
= 0.05) were positively associated with GDM risk (Table 2.22).

We also evaluated sedentary behaviors as predictors of glucose values on thengpn-fasti
1-hour 50-gram OGTT (Table 2.23). Time spent TV watching, sitting at work, and
sports/exercise in pre, early and mid pregnancy were not associated with ghloese
However, higher total sedentary behavior as assessed by Composite Il score ignadgyre
was significantly associated with elevated glucose values (highest vst tentiés 3=0.081, p-

value=0.04), though the linear trend was not statistically significant.
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Finally, we evaluated several factors as effect modifiers of the asspndatween
sedentary behaviors and risk of AGT. Family history of diabetes, parity (parous yzanoui§),
BMI (<25 and>25 kg/nf), total caloric intake (<8Dpercentile ana50" percentile) and
pregnancy weight gain at GDM screen (at/or below vs. above weight gain recomores)dat

were not statistically significant effect modifiers (data not shown).

2.7 Discussion

In this prospective cohort of pregnant Latina women, we found that time spent TV
watching and frequency of sitting at work were not associated with risk of AGT and GiI¥M
also found that low levels of sports and exercise and a composite measure of high tetals of
sedentary behavior in mid pregnancy were associated with abnormal glucose éplenatius
finding was based on small numbers of AGT cases and must be interpreted with caupda. Des
these limitations, this is the first study to investigate sedentary behaviotdtigle time points
in relation to risk of AGT and GDM in a pregnant Latina population, an ethnic group at higher
risk for glucose abnormalities both during and outside of pregnancy as compared to non-Latina

white women.

2.7.1 Comparison with Prior Literature
Only two prior studies have examined perinatal sedentary behaviors in relatgiadbd ri

AGT or GDM. In the first study by Oken et al., the authors investigated both time spent TV
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watching and physical activity independently in relation to risk of AGT and GDM among 1600
predominantly white (80%) women (63). The authors found that TV watching in pregnancy (2+
hrs/day vs. <2 hrs/day) was not associated with AGT (OR=1.0, 95% CI 0.6-1.8) or GDM
(OR=1.0, 95% CI 0.8-1.4). Similarly, we found no association between TV watching before or
during pregnancy and risk of AGT (early pregnancy: OR= 0.9, 95% CI 0.5, 1.7) or GDM
(OR=1.25, 95% CI 0.4-3.9). Oken et al. also observed a reduced risk of GDM (OR=0.6, 95% CI
0.3-0.9) and AGT (OR=0.8, 95% CI 0.6-1.0) associated with any vigorous activity before
pregnancy, though the association was weaker during pregnancy (GDM: OR= 0.9, 95% CI 0.5-
1.7; AGT: OR=0.7, 95% CI 0.5-1.0). Similarly, we observed an increased risk of AGT for those
in the lowest quartile of sports and exercise as compared to those in the highdstiqumardi
pregnancy (OR=2.0, 95% CI 1.0-4.0}put not in pre (OR= 1.0, 95% CI 0.5, 2.0) or early
pregnancy (OR= 1.2, 95% CI 0.6-2.2) and in mid pregnancy for GDM (OR= 5.8, 95% CI 1.1-
30.8).

In the second prospective cohort study examining pre-pregnancy sedentary behaviors and
risk of GDM among 21,765 predominantly white nurses, Zhang et al. found an increased risk for
GDM associated with high levels of TV watching during the year prior to pregna?@y (
hrs/week vs. <1 hr/week: RR= 1.7, 95% CI 1.3-2.3) (89). Although we did not find an
independent effect of TV watching on GDM or AGT in pre, early or mid pregnancy, we did find
that low sports/exercise and high total sedentary behavior in mid pregnancy eaatedsvith
AGT and GDM. As in the current study, Zhang et al. analyzed the joint effect of timeT3pe
watching and in physical activity on GDM risk. They observed a further increase®RskA.3,

95% CI 1.1-5.0) for those who watche®0 hrs/week of TV and did not perform vigorous
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physical activity as compared to those who watched <2 hrs/week of TV and were in tis¢ highe

quintile of physical activity. Similarly, we found that women in the highesteddr total

sedentary score (Composite II) compared to the lowest tertile in mid pregnaray mereased

OR for AGT (OR=11.8, 95% CI 2.25-61.86;cR= 0.002) and GDM (Rnq= 0.048). However,

we had limited statistical power to detect a similar association using &2k outcome.
Differences in findings for the relation between TV watching and risk of AGT/GDM

between the current study and those of the prior literature may be due to a number at differe

factors. The participants in the current study reported TV watching with lesdl @aeiability

than in previous studies, thus limiting the contrast between comparison groups. For gttaample

majority (60%) of women in our sample reported watching 2+ hours of TV per day in early

pregnancy suggesting that our population may be overall more sedentary than those. of others

Though the distribution of TV watching was not reported by Zhang et al., Oken et al. reported

that 34% of their pregnant population watched 2+ hours of TV/day. Moreover, the nurses in the

study by Zhang et al. may be more physically active than our population, as Latina women tend

to be less active than non-Latina white women (131, 132). Furthermore, the nurses were not

pregnant during physical activity assessment, and their total activityassessed a broader

range of activities (a total of 9 aerobic activities) providing a higher ranggabbtctivity scores

(89). Furthermore, 6.5% of women in the nurses’ cohort and 5% in Oken et al. developed GDM,

compared to 3.3% in the current study, thus limiting statistical power in our samplb, Fina

substantial differences in population characteristics exist between thatatrrdy and that of

Zhang et al., such as ethnicity (100% Latina vs. 92% white), education (70% less than High
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School vs. 100% professional nursing degree), and age (mean age =24 years vs. mean age=30
years) that may have contributed to differences in findings.

Several studies have found an increased risk for abnormal glucose metabolism and type I
diabetes associated with high levels of TV watching in non-pregnant populations (96-98, 127,
133). These studies have consistently found relative risks of 2 to 3-fold for those watching TV
for >40 hrs/week as compared to <1 hr/week for type Il diabetes (96, 98) and 1.5-fold for those
watching >14 hrs/week of TV compared to <7 hrs/week for abnormal glucose metal®al)sm (

Our highest category of TV watching was 4+ hours/day as compared to <1 hour/day.
Furthermore, Healy et al. demonstrated that time spent TV watching disrupts glucoae
metabolism in a linear fashion even among those who are meeting Centers fog Dizetas|’s

physical activity recommendations (133).

2.8 Study Limitations

Our study faces several limitations. To limit error due to difficulty in tecppast
behaviors, we prospectively collected information on sedentary behaviors at two sitisdy vis
early and mid pregnancy. However, participant reporting is still prone to error, wobidd w
likely bias our results toward the null. In addition, time spent TV watching may nayalw
represent a sedentary behavior if a participant reports watching TV whilaremgagther
activities simultaneously, e.g. light housework. The KPAS question on TV watching did not
distinguish between sitting or reclining while watching TV and watching TV vdaieg other
activities; as a result, question interpretation may result in bias toward thRepdrting of

sedentary behaviors occurred before screening for AGT/GDM, therefore biasedrexpos
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reporting based on knowledge of disease status is unlikely. Another limitation isklué la
information on other types of sedentary behaviors such as riding in vehicles, reading,aalki

the phone, and computer use while sitting, which could further bias our results toward the null.
However, TV watching is known to be a marker of broader sedentary patterns, especially
women (134) and has been associated with important health outcomes in prior li{8&3tLes,
107,111, 122, 127).

Fewer study participants had fully completed the sedentary behavior assestsmieint
pregnancy (70%), as compared to pre (90%) and early pregnancy (89%). Women missing mid
pregnancy sedentary behavior and physical activity information did not differ fromwitbse
such information in terms of the majority of factors and risk of AGT or GDM, though they
tended to be older, less educated, Spanish/bilingual speakers and parous. If these wamgen miss
sedentary behavior information at mid pregnancy differ in terms of both sedentaryobeimalvi
risk profile for GDM/AGT as compared to those with complete information, bias nsage
However, the magnitude of bias is likely to be low given that few overall cases ofdaBM
AGT developed in this cohort. Moreover, this type of bias pertains mainly to the mid prggnanc
assessment as there is fewer missing data for pre and early pregnancyr¢higdehs likely to
be substantial bias in those time periods.

The use of self-reported exposure information on TV watching and physical actyity m
be subject to information bias if reporting is related to disease status. We sooghintize this
type of bias in two ways: the use of a prospective design and a validated exposuneemssess
instrument. By reporting exposure information before disease status is known, kedyuhkat

exposure reporting was influenced by disease status. In addition, the exposureestestm
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has been previously validated in this population. However, it is possible for women with a
history of gestational glucose intolerance, who are more likely to develop gluculseainte
during the index pregnancy, to underreport TV watching and/or over-report physicayactivit
Reasons for such biased reporting may be social desirability or their knowledgeaex
recommendations for those with a GDM history. If this situation occurred, this nzaguia
results toward the null value. Moreover, we expect this type of bias to be minimaltravéevt
women are aware of the underlying hypothesis that sedentary behavior may inskeaSAGT
or GDM.

The classification criteria for both AGT and GDM used in this study has been
recommended by the American Diabetes Association. However, researchers hgveatbba a
global gold standard for this testing. The sensitivity for detecting GDM is 86-90i% the
ADA criteria for diagnosis (84, 135), indicating there may be some degree opdsisiges in
GDM detection. If misclassification of GDM status were to occur, it unlikelyld/be related to
exposure status and/or other covariates making this type of misclassificatiofienential. We
expect this type of misclassification to bias our results toward the null vamitar§y,
misclassification may occur in AGT diagnosis as standard definitions have heeyet
established. Such misclassification is expected to bias our results toward.the nul

In all, 1006 (82%) participants were screened for GDM/AGT out of 1231 cohort
participants. Of those not screened, N=48 had a spontaneous or therapeutic abortion or delivered
preterm <=28 weeks, N=54 delivered at the study hospital but did not receive the screehing, a
N=123 were lost to follow-up (i.e. did not keep prenatal care appointments and did not return

phone calls from study staff). Women who did not receive GDM/AGT screening did not differ
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from the remaining cohort in terms of sedentary behaviors (TV watching, sittivaylatiow
sports/exercise, composite | and composite Il), therefore we suspect this yae tof be
minimal.

To assess potential factors that may bias the association between sedéataoy bed
risk of AGT, we collected information on a large number of established risk fastayi€ose
intolerance and other behavioral, obstetrical, and sociodemographic factors. V¥echdses
potential for confounding using multivariable regression. Our population is restodietinia
women which accounts for confounding by ethnicity to a large extent. In addition our population
is restricted to women 16-40 years of age, thus limiting confounding by extrenrethge i
reproductive span.

Our study was further limited by small numbers of GDM cases precluding full majist
for potential confounding factors for the analysis with GDM as the outcome. However, we
adjusted for pre-pregnancy BMI and maternal age, the two strongest risk fact63M in our
population. Other factors that were associated with GDM in our population were income,
maternal education, history of adverse pregnancy outcome, history of GDM and fatoily bis
type Il diabetes, though the latter 3 factors were not related to frequencynof aittvork and
sports/exercise. To the extent that income and educagonot accounted for by adjusting for
age and pre-pregnancy BMI, the associations may be impacted by these factors.

Approximately 45% of women were missing dietary information, thus limiting full
adjustment for dietary factors that may have confounded the association betwesrgede
behaviors and AGT/GDM. However, we assessed the potential for confounding by totakcalori

dietary fat and dietary fiber among the sub-sample for whom dietary informa®awailable.
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Participants missing dietary information did not differ significantly froiwse who had complete
dietary information, although they were more likely to be parous. Adjustment forydesttors
did not substantially impact the observed findings. Consistent with this finding, héeexttire
has found that dietary factors have not been strongly associated with glucosenic¢éalera

pregnancy (63, 136).

2.9 Generalizability

The participants in this study were pregnant Latina women recruited from anitgner c
population. The biologic rational supporting the association between sedentary behaviors and
risk of AGT and GDM is unlikely to vary among different populations of pregnant women.
Given a true biologic association between sedentary behavior and risk of AGT and GDM,

findings from this study will generalize to all pregnant women.

2.10 Conclusion

In summary, we found that time spent TV watching and sitting at work in pre, early, and
mid pregnancy were not associated with AGT or GDM. Future studies should furtées egeer
types of sedentary behaviors such as other types of sitting in and outside the homelat multi
time points during pregnancy. Findings represent the first study of sedentary behadiask

of glucose intolerance conducted exclusively amongst pregnant Latina women.

69



Table 2.10. Distribution of participantsaccording to time spent TV watchingin pre, early
and mid pregnancy. Latina GDM Study, 2000-2004.

Time spent TV watching Pre pregnancy Early pregnancy Mid pregnancy
N (%) N (%) N (%)
TV watching
0-<1 hr/day 162 (17.7) 135(15.1) 102 (14.5)
1-<2 hrs/day 265 (29.0) 211 (23.5) 165 (23.4)
2-<4 hrs/day 257 (28.1) 238 (26.5) 232 (33.0)
4+ hrs/day 230 (25.2) 313(34.9) 205 (29.1)
Total 914 897 704
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Table 2.11. Distribution of participants according to frequency of sitting at work in pre,
early and mid pregnancy. Latina GDM Study, 2000-2004.

Frequency of sitting at work Pre pregnancy Early preghancy Mid pregnancy

N (%) N (%) N (%)

Never/rarely 330 (48.1) 134 (30.8) 83 (30.5)

Sometimes 152 (22.2) 93 (21.4) 74 (27.2)

Often 129 (18.8) 135 (31.0) 85 (31.3)

Always 75 (10.9) 73 (16.8) 30 (11.0)

Employed 686 (74.9) 435 (50.0) 272 (42.4)

Not employed 230 (25.1) 435 (50.0) 370 (57.6)
Total 916 870 642
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Table 2.12. Distribution of participants according to participation in sports/exercise
activity in pre, early and mid pregnancy periods. Latina GDM Study, 2000-2004.

Pre pregnancy Early pregnancy Mid pregnancy
Median Median Median
Low sports/exercise activity N (%) score N (%) score N (%) Score
Quartiles of sports/exercise
1 (highest) 225 (24.8) 4.0 243 (27.2) 2.5 188 (26.7) 25
2 207 (22.8) 2.8 193 (21.6) 15 196 (27.9) 15
3 260 (28.6) 1.5 251 (28.1) 1.3 178 (25.3) 1.3
4 (lowest) 217 (23.9) 1.3 206 (23.1) 1.0 141 (20.1) 1.0
Total 909 893 703
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Table 2.13. Distribution of subjects according to composite sedentary behaviorsin pre, early and mid pregnancy
periods. Latina GDM Study, 2000-2004.

Composite Sedentary

Behavior Pre pregnancy Early pregnancy Mid pregnancy
N (%) Cutpoint N (%) Cutpoint N (%) Cutpoint

Sedentary behavior®
1 (lowest) 182 (20.3) >=75th sports; <4hrs TV 176 (19.8) >=75th sports, <4hrs TV 139(19.9)  >=75th sports; <dhrs TV
2 489 (54.5) <75th sports; <4 hrs TV 402 (45.3) <75th sports; <4 hrs TV 357(51.0) <75th sports; <4 hrs TV
3 39 (4.3) >=75th sports; >=4hrs TV 66 (7.4) >=75th sports; >=4hrs TV 49(7.0) >=75th sports; >=4hrs TV
4 (highest) 188 (20.9) <75th sports; >=4 hrs TV 243 (27.4) <75th sports; >=4 hrs TV 155(22.1) <75th sports; >=4 hrs TV
Total 898 887 700

Sedentary behavior®

[Range 0-5] Median Median Median
1 (lowest) 218 (32.8) 0-1 1 90 (22.3) 01 1 62(25.1) 01 1
2 204 (30.7) 2-2 2 206 (51.1) 2-3 3 128(51.8) 23 3
3 (highest) 243 (36.5) 35 3 107 (26.6) 4-5 4 57(23.1) 45 4
Total 665 403 247

a=Composite of TV watching and sports/exercise reversed scored.

b=Composite score of total sitting (TV watching + sitting at work) + sports/exercise reverse scored.



Table 2.14. Distribution of participantsaccordingto AGT and GDM classification.
Latina GDM Study, 2000-2004.

Diagnosis AGT GDM
n (%) n (%)
Yes 119 (11.83) 33(3.28)
No 887 (88.17) 973(96.72)
Total 1006 1006
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Table 2.15. Distibution of participants according to glucose tolerance and
characteristics. Latina GDM Study, 2000-2004.

Characteristics NGT? AGT p-value”  Non-GDM GDM p-value®

Age categories (years)

16-19 317 (35.74) 23 (19.33) <0.0001 337 (34.64) 3(9.09) <0.0001
20-24 342 (38.56) 39 (32.77) 372 (38.23) 9(27.27)
25-29 151 (17.02) 26 (21.85) 170 (17.47) 7(21.21)
30-40 77 (8.68) 31 (26.05) 94 (9.66) 14 (42.42)
Employed (work or student)
No 388 (50.59) 47 (45.63) 0.35 423 (50.18) 12 (44.44) 0.56
Yes 379 (49.41) 56 (54.37) 420 (49.82) 15 (55.56)
Education level
Less than high school 455 (56.52) 47 (45.19) 0.005 492 (565.97) 10 (33.33) 0.048
High school/tech school 259 (32.17) 34 (32.69) 279 (31.74) 14 (46.67)
>=Some college 91 (11.30) 23 (22.12) 108 (12.29) 6 (20.00)
Income ($)
<15k 289 (36.58) 44 (43.14) <0.001 322 (37.35) 11 (36.67) 0.016
15-30 k 153 (19.37) 18(17.65) 167 (19.37) 4(13.33)
>30 k 42 (5.32 14 (13.73) 50 (5.80) 6 (20.00)
Don't know 306 (38.73) 26 (24.19) 323 (37.47) 9 (30.00
Birth place
U.S. (Continental) 436 (53.96) 36(30.51)  0.39 477 (54.02) 11(36.67)  0.061
Other 372 (46.04) 82 (69.49) 406 (45.98) 19 (63.33)
Preferred language
English only 586 (67.2) 69 (58.47) 0.06 635 (66.28) 20 (62.50) 0.66
Spanish/Both 286 (32.8) 49 (41.53) 323(33.72) 12 (37.50)
Parity
Nulliparous 357 (40.34) 36 (30.51) 0.04 383(39.48) 10 (30.30) 0.29
Parous 528 (59.66) 82 (69.49) 587 (60.52) 23 (69.70)
Pre-pregnancy BMI
Underweight (<20 kg/m?) 118 (13.55) 10 (8.70) <0.0001 128 (13.42) 0(0) <0.0001
Normal (20-<25 kg/m?) 345 (39.61) 26 (22.61) 365 (38.26) 6 (18.75)
Overweight (25-<30 kg/m®) 213 (24.45) 32 (27.83) 240 (25.16) 5(15.63)
Obese (>=30 kg/m?) 195 (22.39) 47 (40.87) 221 (23.17) 21 (65.63)

Weight gain at GDM screen®

Below target weight range 168 (23.50) 19 (22.09) 0.27 185 (23.66) 2(10.53 0.28

Within target weight range 252 (35.24) 24 (27.91) 270 (34.53) 6 (31.58)
Above target weight range 295 (41.26) 43 (50.0) 327 (41.82) 11 (57.89)

Family history of DM
No 314 (37.47) 25(22.73)  0.002 334 (36.38) 5(16.67) 0.027
Yes 524 (62.53) 85 (77.27) 584 (63.62) 25(83.33)

History of GDM
No 849 (96.48) 107 (91.45) 0.01 928 (96.27) 28(84.85)  0.001
Yes 31 (3.52 10 (8.55) 36 (3.73) 5(15.19

History of adverse pregnancy

outcome
No 836 (94.25) 103(88.03) 0.01 914 (93.94) 25(80.65)  0.003
Yes 51 (5.75) 14 (11.97) 59 (6.06) 6 (19.35)

Cigarette use
No 632 (77.17) 98(89.09) 0.004 703 (78.37) 27 (84.38) 0.42
Yes 187 (22.83) 12(10.91) 194 (21.63) 5(15.63)
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Table 2.15 continued.

Characteristics NGT® AGT p-value®  Non-GDM GDM p-value®
lllicit drug use
No 777 (94.18) 106 (95.50) 0.57 852 (94.35)  31(96.97) 0.71
Yes 48 (5.82) 5 (4.50) 51 (5.65) 2 (6.06)
Total physical activity (quartiles)®
1 212 (25.39) 28 (25.23) 0.10 230(25.19) 10 (30.30) 0.64
2 219 (26.23 22 (19.82) 234 (25.63) 7(21.21)
3 210 (25.15) 24 (21.62) 228 (24.97) 6 (18.18)
4 194 (23.23) 37 (33.33) 221 (24.21) 10 (30.30)

P-values derived from chi square tests for categorical variables.
a =NGT denotes normal glucose tolerant

b=P-value comparing AGT and NGT

c=P-value comparing GDM and non-GDM cases

d=Exceeds target weight >3% target weight, below target weight <-3%, at target weight

(between -3 and 3% of target weight)

e=Quartiles of total activity weighted based on contribution of each activity type to total activity
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Table 2.16. Distribution of subjects according to time spent TV watching and
characteristics. Latina GDM Study, 2000-2004.

Characteristics 0-<lhr/day 1-<2 hrs/day 2-<4 hrs/day 4+ hrs/day p-value
Age categories (years)
16-19 62 (37.80) 75 (29.53) 92 (31.29) 154 (40.10) 0.03
20-24 54(32.93) 93 (36.61) 122 (41.50) 133 (34.64)
25-29 28(17.07) 48 (18.90) 55 (18.71) 67 (17.45)
30-40 20(12.20) 38 (14.96) 25 (8.50) 30(7.81)
Employed (work or student)
No 60 (40.99) 102 (41.46) 129 (45.74) 230 (63.89) <0.0001
Yes 95 (59.01) 144 (58.54) 153 (54.26) 130 (36.11)
Education level
Less than high school 90 (58.06) 114 (48.72) 150 (55.15) 214 (60.11) 0.05
High school/tech school 41 (26.45) 80 (34.19) 92 (33.82) 105 (29.49)
>=Some college 24(15.48) 40 (17.09) 30 (11.03) 37 (10.39)
Income ($)
<15k 52(34.21) 76 (33.19) 100 (37.59) 138 (39.32) 0.27
15-30 k 29(19.08) 48 (20.96) 66 (24.81) 62 (17.66)
>30 k 16 (10.53) 16 (6.99) 16 (6.02) 22 (6.27)
Don't know 55(36.18) 89 (38.86) 84 (31.58) 129 (36.75)
Birth place
U.S. (Continental) 91(58.71) 123 (51.68) 154 (56.41) 195 (54.17) 0.53
Other 64 (41.29) 115 (48.32) 119 (43.59) 165 (45.83)
Preferred language
English only 119 (72.56) 175 (70.00) 187 (64.71) 247 (64.49) 0.17
Spanish/Both 45 (27.44) 75 (30.00) 102 (35.29) 136 (35.51)
Parity
Nulliparous 66 (40.74) 90 (35.57) 108 (37.37) 162 (43.09) 0.23
Parous 96 (59.26) 163 (64.43) 181 (62.63) 214 (56.91)
Pre-pregnancy BMI
Underweight (<20 kg/m?) 12 (7.45) 27 (10.84) 48 (16.78) 55 (14.82) 0.02
Normal (20-<25 kg/m’) 62(38.51) 85 (34.14) 100 (34.97) 156 (42.05)
Ovenweight (25-<30 kg/m®) 42 (26.09) 78 (31.33) 65 (22.73) 82 (22.10)
Obese (>=30 kg/m?) 45(27.95) 59 (23.69) 73 (25.52) 78 (21.02)
Weight gain at GDM screen®
Below target weight range 18(18.18) 34 (20.99) 54 (27.14) 66 (25.00) 0.13
Within target weight range 37 (37.37) 67 (41.36) 63 (31.66) 77 (29.17)
Above target weight range 44 (44.44) 61 (37.65) 82 (41.21) 121 (45.83)
Family history of DM
No 57(35.85) 89 (36.33) 99 (35.61) 129 (35.34) 0.99
Yes 102 (64.15) 156 (63.67) 179 (64.39) 236 (64.66)
History of GDM
No 161 (98.17) 243 (96.05) 266 (92.68) 372 (97.89) 0.003
Yes 3(1.83) 10 (3.95) 21 (7.32) 8(2.11)
History of adverse pregnancy outcome
No 145 (92.36) 235 (95.14) 265 (93.97) 352 (94.62) 0.67
Yes 12 (7.64) 12 (4.86) 17 (6.03) 20 (5.38)
Cigarette use
No 134 (82.21) 200 (81.63) 226 (79.86) 274 (74.05) 0.06
Yes 29(17.79) 45 (18.37) 57 (20.14) 96 (25.95)
lllicit drug use
No 158 (96.93) 235 (95.14) 274 (95.80) 342 (91.69) 0.04
Yes 5(3.07) 12 (4.86) 12 (4.20) 31(8.31)
Total Physical Activity (quartiles)
1 21(12.88) 48 (19.12) 59 (20.27) 142 (37.47)  <0.0001
2 30 (18.4) 50 (19.92) 68 (23.37) 123 (32.45)
3 40 (24.54) 74 (29.48) 87 (29.90) 75 (19.79)
4 72 (44.17) 79 (31.47) 77 (26.46) 39 (10.29)

P-values derived from chi square tests for categorical variables.
DM denotes diabetes mellitus, GDM denotes gestational diabete mellitus.
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Table2.17. Distribution of subjects according to frequency of sitting at work and
characteristics. Latina GDM Study, 2000-2004.

Characteristics Never/rarely Sometimes Often Always Not employed p-value
Age categories (years)
16-19 58 (36.02) 27 (22.31) 55(34.59) 37 (41.57) 198 (36.73) 0.17
20-24 58 (36.02) 55 (45.45)  59(37.11) 30(33.71) 188 (34.88)
25-29 24 (14.91) 23 (19.01) 28 (17.61) 17 (19.10) 103 (19.11)
30-40 21 (13.04) 16 (13.22) 17 (10.69) 5(5.62) 50 (9.28)
Education level
Less than high school 80 (53.33) 38 (35.19) 60 (40.0) 39 (48.15) 334 (67.20) <0.0001
High school/tech school 51 (34.0) 50 (46.30) 56(37.33) 32(39.51) 121 (24.35)
>=Some college 19 (12.67) 20 (18.52) 34(22.67) 10 (12.35) 42 (8.45)
Income ($)
<15k 53 (36.55) 31(29.25)  44(29.53) 21 (25.93) 206 (42.39) <0.0001
15-30 k 35 (24.14) 30 (28.30) 42(28.19) 23 (28.40) 69 (14.20)
>30 k 9(6.21) 13 (12.26) 17 (11.41) 8(9.88) 22 (4.53)
Don't know 48 (33.10) 32 (30.19) 46(30.87) 29 (35.80) 189 (38.89)
Birth place
U.S. (Continental) 81 (53.64) 65 (60.19) 86(56.58) 48 (60.0) 267 (53.29) 0.59
Other 70 (46.36) 43 (63.87) 66 (43.42) 32 (40.0) 234 (46.71)
Preferred language
English only 105 (65.63) 84 (71.19) 117 (74.52) 66 (75.0) 341 (63.62) 0.034
Spanish/Both 55(34.38) 34 (28.81) 40(25.48) 22 (25.0) 195 (36.38)
Parity
Nulliparous 75 (50.0) 43 (36.13) 63(39.87) 39 (44.83) 188 (35.54) 0.015
Parous 79 (50.0) 76 (63.87) 95(60.13) 48 (55.17) 341 (64.46)
Pre-pregnancy BMI

Underweight (<20 kg/m?) 23(14.65) 14 (11.86) 18(11.46) 10 (11.630 70 (13.46) 0.88
Normal (20-<25 kg/m?) 60 (38.22) 39 (33.05) 61(38.85) 33 (44.19) 196 (37.69)
Overweight (25-<30 kg/m?) 36 (22.93) 29 (24.58)  41(26.11) 23 (26.74) 129 (24.81)
Obese (>=30 kg/m?) 38 (24.20) 36 (30.51) 37(23.57) 15(17.44) 125 (24.04)

Weight gain at GDM screen®
Below target weight range 14 (13.46) 18 (25.00) 24 (21.43) 19 (30.16) 91 (25.71) 0.27
Within target weight range 40 (38.46) 25 (34.72) 39(34.82) 23 (36.51) 113 (31.92)
Above target weight range 50 (48.08) 29 (40.28)  49(43.75)  21(33.33) 150 (42.37)

Family history of DM

No 48 (31.37) 36 (32.43) 57(36.54) 27 (31.76) 192 (37.43) 0.56
Yes 105(68.63) 75(67.57) 99(63.46) 58 (68.24) 321 (62.57)

History of GDM
No 154 (96.86) 115 (96.64) 150 (94.94) 82 (96.47) 515 (96.26) 0.92
Yes 5(3.149) 4 (3.36) 8(5.06) 3(3.53) 20 (3.74)

History of adverse pregnancy

outcome
No 148 (94.27) 107 (91.45) 147 (94.84) 83 (97.65) 489 (94.77) 0.43
Yes 9 (5.73) 10 (8.55) 8(5.16) 2(2.35) 27 (5.23)

Cigarette use
No 135(87.66) 93 (80.17) 136 (87.18) 68 (82.93) 381 (73.41) <0.0001
Yes 19 (12.34) 23(19.83) 20(12.82) 14 (17.07) 138 (26.59)

Illicit drug use
No 147 (94.84) 114 (97.44) 147 (93.63) 83 (100.0) 487 (93.12) 0.062
Yes 8 (5.16) 3(2.56) 10 (6.37) 0(0 36 (6.88)

Total Physical Activity (quartiles)
1 14 (8/75) 9 (7.50) 22(13.92) 24 (28.24) 197 (37.17)  <0.0001
2 26 (16.25) 19 (15.83) 42(26.58) 20 (23.53) 160 (30.19)
3 44 (27.50) 36 (30.0) 46(29.11) 26 (30.59) 112 (21.13)
4 76 (47.50) 56 (46.67)  48(30.38) 15 (17.65) 61 (11.51)

P-values derived from chi square tests for categorical variables.
DM denotes diabetes mellitus, GDM denotes gestational diabete mellitus.
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Table 2.18. Distribution of participants according to participation in sports/exercise
and characteristics. Latina GDM Study, 2000-2004.

Sports/exercise participation

Characteristics 4228;::;')@ 3rd quartile 2nd quartile l?foc\'l\l;easrtt)"e p-value
Age categories (years)
16-19 111 (36.75) 71 (30.60) 116 (37.91) 84 (33.73) 0.28
20-24 113 (37.42) 83 (35.78) 109 (35.62) 96 (38.55)
25-29 45 (14.90) 57 (24.57) 50 (16.34) 45 (18.07)
30-40 33(10.93) 21 (9.05) 31(10.13) 24 (9.64)
Employed (work or student)
No 144 (49.83) 109 (47.39) 128 (45.23) 143 (59.83) 0.01
Yes 145 (50.17) 121 (52.61) 155 (54.77) 96 (40.17)
Education level
Less than high school 163 (58.42) 118 (55.66) 139 (49.29) 146 (60.58) 0.22
High school/tech school 84 (30.11) 65 (30.66) 104 (36.88) 67 (27.80)
>=Some college 32 (11.47) 29 (13.68) 39 (13.83) 28(11.62)
Income ($)
<15k 96 (35.04) 71 (33.33) 90 (32.61) 110 (47.41) 0.01
15-30 k 59 (21.53) 34 (15.96) 66 (23.91) 45 (19.40)
>30 k 23 (8.39) 15 (7.04) 18 (6.52) 12(5.17)
Don't know 96 (35.04) 93 (43.66) 102 (36.96) 65 (28.02)
Birth place
U.S. (Continental) 152 (54.09) 127 (58.80) 155 (54.77) 125 (51.44) 0.47
Other 128 (45.91) 89 (41.20) 128 (45.23) 118 (48.56)
Preferred language
English only 208 (69.33) 153 (66.81) 205 (67.88) 156 (62.65) 0.40
Spanish/Both 92 (30.67) 76 (33.19) 97 (32.12) 93 (37.35)
Parity
Nulliparous 125 (42.52) 72 (31.58) 132 (43.56) 95 (38.31) 0.03
Parous 169 (57.48) 156 (68.42) 171 (56.44) 153 (61.69)
Pre-pregnancy BMI
Underweight (<20 kg/m®) 38 (13.15) 26 (11.35) 39 (13.04) 41 (16.87) 0.31
Normal (20-<25 kg/m?) 120 (41.52) 90 (39.30) 102 (34.11) 88 (36.21)
Ovemweight (25-<30 kg/m?) 67 (23.18) 53 (23.14) 89 (29.77) 54 (22.22)
Obese (>=30 ka/m®) 64 (22.15) 60 (26.20) 69 (23.08) 60 (24.69)
Weight gain at GDM screen”
Below target weight range 47 (22.93) 32 (20.78) 45 (23.44) 49 (28.99) 0.46
Within target weight range 62 (30.24) 55 (35.71) 69 (35.94) 56 (33.14)
Above target weight range 96 (46.83) 67 (43.51) 78 (40.63) 64 (37.87)
Family history of DM
No 115 (39.93) 88 (40.00) 92 (31.72) 81 (33.20) 0.09
Yes 173 (60.07) 132 (60.00) 198 (68.28) 163 (66.80)
History of GDM
No 285 (95.64) 226 (97.84) 288 (95.36) 237 (96.34) 0.47
Yes 13 (4.36) 5(2.16) 14 (4.64) 9 (3.66)
History of adverse pregnancy
outcome
No 266 (93.01) 211 (94.20) 286 (95.02) 229 (95.02) 0.70
Yes 20 (6.99) 13 (5.80) 15 (4.98) 12 (4.98)
Cigarette use
No 231 (78.84) 185 (81.50) 238 (80.68) 178 (72.36) 0.06
Yes 62 (21.26) 42 (18.50) 57 (19.32) 68 (27.64)
lllicit drug use
No 274 (92.57) 219 (96.05) 281(94.93)  232(93.93) 0.36
Yes 22 (7.43) 9 (3.95) 15 (5.07) 15 (6.07)
Total physical activity (quartiles)
1 47 (15.72) 50 (21.55) 76 (25.09) 98 (39.36) <0.0001
2 59 (19.73) 59 (25.43) 91 (30.03) 62 (24.90)
3 80 (26.76) 64 (27.59) 77 (25.41) 53 (21.29)
4 113 (37.79) 59 (25.43) 59 (19.47) 36 (14.46)

P-values derived from chi square tests for categorical variables.
DM denotes diabetes mellitus, GDM denotes gestational diabete mellitus.
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Table 2.19. Unadjusted relativerisk and 95% C.I. for AGT by type of sedentary
behavior. Latina GDM Study, 2000-2004.

N Cases Pre pregnancy N Cases Early pregnancy N Cases Mid preghancy
QOdds Ratio Odds Ratio Odds Ratio
N=914 (95% C.1.) N=897 (95% C.1.) N=704 (95% C.l1.)

TV watching

0-<1 hr/day 162 23 Ref 135 19 Ref 102 11 Ref

1-<2 hrs/day 265 33  0.86(0.49, 1.52) 211 29 0.97 (0.52,1.82) 165 26 1.55(0.73, 3.29)

2-<4 hrs/day 257 30 0.80(0.45, 1.43) 238 27 0.78 (0.42,1.47) 232 28 1.14 (0.54, 2.38)

4+ hrs/day 230 22 0.64(0.34,1.19) 313 31 0.67 (0.36, 1.24) 205 16  0.70(0.36, 1.24)

p-trend 0.15 0.12 0.13
Sitting at work N=916 N=703 N=642

Never/rarely 330 41 Ref 134 14 Ref 83 7 Ref

Sometimes 152 26 1.46(0.85, 2.48) 93 17 1.92(0.89, 4.1) 74 14  2.53(0.96, 6.67)

Often 129 11  0.66(0.33,1.32) 135 19 1.40 (0.67, 2.93) 85 8 1.13(0.39, 3.27)

Always 75 8 0.84 (0.38, 1.88) 73 6 0.77 (0.28, 2.09) 30 6 2.71 (0.83, 8.86)

Not employed 230 21 0.71(0.41,1.23) 435 47 1.04 (0.55,1.95) 370 37 1.21(0.52, 2.81)

P-trend® 0.4 0.8 0.37
Sports/exercise N=909 N=893 N=703

1 (highest quartile) 225 25 Ref 243 23 Ref 188 17 Ref

2 (25th-75th

percentile) 467 59  1.06(0.70, 1.90) 444 60 1.49(0.90,2.49) 374 40 1.21(0.66, 2.19)

3 (lowest quartile) 217 21  0.86(0.47,1.58) 206 21 1.09 (0.58,2.02) 141 24  2.06 (1.06, 4.01)

p-trend 0.65 0.73 0.03
Sedentary behavior®  N=898 N=887 N=700

1 (least sedentary) 182 19 Ref 176 19 Ref 139 13 Ref

2 489 63  1.27(0.74, 2.19) 402 55 1.31(0.75,2.28) 357 52 1.65(0.87, 3.14)

3 39 6 1.56 (0.58, 4.20) 66 4 0.53(0.17, 1.63) 49 4 0.86 (0.27, 2.78)

4 (most sedentary) 188 16  0.80(0.40, 1.61) 243 26 0.99 (0.53,1.85) 155 12 0.81(0.36, 1.85)

p-trend 0.83 0.87 0.41
Sedentary behavior®  N=665 N=403 N=247

1 (least sedentary) 218 24 Ref 90 9 Ref 62 2 Ref

2 204 37 1.79 (1.03, 3.12) 206 32 1.67(0.78,3.63) 128 18 4.91 (1.10, 21.88)

3 (most sedentary) 243 21 0.77(0.41,1.42) 107 9 0.83(0.31, 2.18) 57 12 8.00 (1.71, 37.54)

p-trend

0.18

0.48

0.005

a=Composite of TV watching and sports/exercise reversed scored.
b=Composite score of TV watching + sitting at work + sports/exercise (reverse scored).
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Table 2.20. Multivariaterelativerisk and 95% C.I1. for AGT by type of sedentary
behavior. Latina GDM Study, 2000-2004.

Pre pregnancy

Early pregnancy

Mid pregnancy

TV watching®
0-<1 hr/day
1-<2 hrs/day
2-<4 hrs/day
4+ hrs/day
p-trend

Sitting at work’
Never/rarely
Sometimes
Often
Always
Not employed
p-trend"

Sports/exercised
1 (highest quartile)
2 (25th-75th percentile)
3 (lowest quartile)
p-trend

Composite sedentary behavior®

1 (least sedentary)
2

3

4 (most sedentary)
p-trend

Composite sedentary behavior"'
1 (least sedentary)
2
3 (most sedentary)
p-trend

Odds Ratio (95% C.1.)

N=869
Ref
0.88 (0.47, 1.62)
0.83 (0.44, 1.54)
0.87 (0.45, 1.69)
0.65

N=841
Ref
1.17 (0.64, 2.13)
051 (0.23, 1.14)
0.77 (0.32, 1.87)
0.78 (0.43, 1.42)

0.26

N=847
Ref
1.31 (0.77, 2.25)
1.00 (0.51, 1.96)
0.95

N=837
Ref
1.44 (0.80, 2.58)
218 (0.71, 6.74)
1.20 (0.57, 2.55)
0.96

N=627
Ref
2.14(1.18-3.89)

0.72(0.37-1.41)
0.34

Odds Ratio (95% C.1.)

N=863
Ref
1.02 (0.53, 1.98)
0.90 (0.46, 1.77)
0.88(0.46, 1.70)
0.61

N=801
Ref
2.08(0.91, 4.77)
1.33(0.59, 2.97)
0.86 (0.29, 2.59)
1.21(0.61, 2.40)

0.88

N=831
Ref
1.42 (0.83, 2.45)
1.16 (0.60, 2.24)
0.62

N=827
Ref
1.20 (0.67, 2.15)
0.50 (0.14, 1.79)
1.12 (0.58, 2.17)
0.69

N=376
Ref
1.68 (0.73-3.88)

0.85 (0.30-2.42)
0.75

Odds Ratio (95% C.1.)

N=699
Ref
1.45 (0.65, 3.22)
1.27 (0.58, 2.77)
0.83(0.36, 1.94)
0.42

N=610
Ref
2.78(1.02, 7.59)

1.11(0.37, 3.37)

2.45 (0.68, 8.85)
1.33(0.55, 3.22)

0.53

N=670
Ref
1.07 (0.57, 1.99)
2.01(1.01, 4.02)
0.048

N=670
Ref
1.55 (0.80, 3.02)
0.98 (0.30, 3.28)
0.84 (0.36, 1.99)
0.37

N=237
Ref
6.10 (1.26-29.9)
11.8 (2.25-61.86)
0.002

a=Adjusted for maternal age, smoking, pre-pregnancy body mass index, history of GDM

b=Adjusted for maternal age, smoking, pre-pregnancy body mass index, maternal education

c=P-trend excluding "not employed" category
d=Adjusted for maternal age, smoking, pre-pregnancy BMI, parity, maternal education

e=Composite of TV watching and sports/exercise reversed scored.

f=Composite score of TV watching + sitting at work + sports/exercise reverse scored.
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Table 2.21. Unadjusted relativerisk and 95% C.I. for GDM by type of sedentary behavior. Latina GDM Study, 2000-

2004.
N Cases Pre pregnancy N Cases Early pregnancy N Cases Mid pregnancy
N=914 OR (95% C.1.) N=897 OR (95% C.1.) N=704 OR (95% C.1.)

TV watching

0-<1 hr/day 162 8 Ref 135 5 Ref 102 3 Ref

1-<2 hrs/day 265 8 0.60 (0.22, 1.63) 211 8 1.03 (0.33, 3.20) 165 10 2.13 (0.57, 7.93)

2-<4 hrs/day 257 7 0.54 (0.19, 1.52) 238 5 0.56 (0.16, 1.96) 237 7 1.03 (0.26, 4.05)

4+ hrs/day 230 7 0.60 (0.22, 1.70) 313 10 0.86 (0.29, 2.56) 205 6 1.00 (0.24, 4.06)

p-trend 0.36 0.62 0.44
Sitting at work

Never/rarely 330 12 Ref 134 4 Ref 83 3 Ref

Sometimes 152 9 1.67 (0.69, 4.05) 93 3 1.08 (0.24, 4.96) 74 4 1.52 (0.33, 7.04)

Often 129 2 0.42 (0.09, 1.89) 135 7 1.78 (0.51, 6.22) 85 4 1.32 (0.29, 6.07)

Always 75 2 0.73 (0.16, 3.31) 73 1 0.45 (0.05, 4.12) 30 2 1.91 (0.30, 12.0)

Not employed 230 5 0.59 (0.21, 1.70) 435 12 0.92 (0.29, 2.91) 370 12 0.89 (0.25, 3.24)

P-trend® 0.42 0.99 0.56
Sports/exercise N=909 N=893 N=703

1 (highest quartile) 225 10 Ref 243 16 Ref 188 1 Ref

2 (25th-75th percentile) 467 16 0.76 (0.34, 1.71) 444 16 1.48 (0.57, 3.82) 374 17 8.91 (1.18, 67.43)

3 (lowest quartile) 217 4 0.40 (0.13, 1.31) 206 6 1.18 (0.38, 3.73) 141 8 11.25 (1.39, 91.0)

p-trend 0.13 0.75 0.01
Composite sedentary behavior

1 (least sedentary) 182 8 Ref 176 5 Ref 139 0 Ref

2 489 14 0.64 (0.26, 1.56) 402 13 1.14 (0.40, 3.26) 357 20 NC

3 39 2 1.18 (0.24, 5.76) 66 1 0.53 (0.06, 4.59) 49 1 NC

4 (most sedentary) 188 5 0.59 (0.19, 1.85) 243 9 1.32 (0.43, 4.00) 155 5 NC

p-trend 0.93 0.89 NC
Composite sedentary behavior ©

1 (least sedentary) 218 11 Ref 90 4 Ref 62 1 Ref

2 204 9 0.87 (0.35-2.14) 206 7 0.76 (0.22-2.65) 128 8 4.07 (0.50-33.26)

3 (most sedentary) 243 6 0.48 (0.17-1.31) 107 5 1.05 (0.27-4.05) 57 5 5.87 (0.66-51.82)

p-trend 0.15 0.95 0.10

NC denotes not calculable

a=P-trend excluding "not employed" category
b=Composite of TV watching and sports/exercise reversed scored.

c=Composite score of TV watching + sitting at work + sports/exercise reverse scored.



Table2.22. Multivariaterelativerisk and 95% C.1. for GDM by type of sedentary
behavior. Latina GDM Study, 2000-2004.

Pre pregnancy Early pregnancy Mid pregnancy
Odds Ratio (95%C.I.) Odds Ratio (95% C.I.) Odds Ratio (95% C.I.)

TV watching” N=905 N=887 N=699

0-<1 hr/day Ref Ref Ref

1-<2 hrs/day 0.59 (0.22-1.58) 1.15 (0.36-3.71) 3.18 (0.71-14.17)

2-<4 hrs/day 0.34 (0.11-1.04) 0.87 (0.25-3.0) 2.24 (0.48-10.39)

4+ hrs/day 0.70 (0.24-2.01) 1.25 (0.40-3.90) 1.73(0.36-8.44)

p-trend 0.32 0.78 0.96
Sitting at work® N=680 N=431 N=269

Never/rarely Ref Ref Ref

Sometimes 1.38 (0.56-3.37) 1.26 (0.30-5.44) 2.34 (0.50-11.02)

Often 0.27 (0.05-1.37) 1.81 (0.50-6.52) 1.54(0.31-7.74)

Always 0.36 (0.05-2.89) 0.58 (0.06-5.51) 1.05 (0.10-11.55)

p-trend 0.13 0.84 0.85
Sports/exercise® N=901 N=883 N=698

1 (highest quartile) Ref Ref Ref

2 (25th-75th percentile) 0.76 (0.33-1.75) 1.84 (0.69-4.89) 4.91 (1.02-23.7)

3 (lowest quartile) 0.42 (0.13-1.41) 1.33 (0.40-4.34) 5.80 (1.09-30.76)

p-trend 0.16 0.61 0.04
Composite sedentary behavior™” N=890 N=877 N=695

1 (least sedentary) Ref Ref Ref

2 0.65 (0.25-1.70) 1.34 (0.45-4.01) NC

3 1.59 (0.29-8.75) 1.02 (0.11-9.36) NC

4 (most sedentary) 0.92 90.28-3.05) 1.92 (0.60-6.18) NC

p-trend 0.89 0.28 0.37
Composite sedentary behavior** N=661 N=400 N=244

1 (least sedentary) Ref Ref Ref

2 0.99 (0.38-2.570 0.85 (0.23-3.19) 6.36 (0.53-75.78)

3 (most sedentary) 0.35 (0.11-1.10) 1.26 (0.31-5.22) 11.22 (0.87-144.85)

p-trend 0.11 0.73 0.048

a=Adjusted for maternal age and prepregnancy BMI.

b=Composite of TV watching and sports/exercise reversed scored.

c=Composite score of TV watching + sitting at work + sports/exercise reverse scored.
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Table2.23. Linear regression estimates (log scale) of 1-hr 50-g OGTT results by type of
sedentary behavior. Latina GDM Study, 2000-2004.

Pre pregnancy Early pregnancy Mid pregnancy

Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted
TV watching® B (p-value) B (p-value) B (p-vaue) B (p-value) B (p-value) B (p-value)
0-<1 hr/day Ref Ref Ref Ref Ref Ref
1-<2 hrs/day 0.0006 (0.98) 0.006 (0.80) -0.004 (0.88) -0.008 (0.76) -0.008 (0.79) -0.027 (0.34)
2-<4 hrs/day 0.002 (0.94 0.013(0.57) -0.008(0.75) -0.003(0.90) -0.021(0.44) -0.021 (0.43)
4+ hrs/day -0.003 (0.89) 0.024 (0.30)  -0.020 (0.40) -0.004 (0.86) -0.037 (0.18) -0.039 (0.16)
p-trend 0.90 0.26 0.33 0.96 013 0.22
Sitting at work®
Never/rarely Ref Ref Ref Ref Ref Ref
Sometimes 0.009 (0.69) -0.001(0.96) 0.017 (0.58) -0.0004 (0.99) 0.043(0.24) 0.038 (0.29)
Often 0.018 (0.45  0.016 (0.49) 0.016 (0.56) 0.0019 (0.95) -0.024 (0.49) -0.019 (0.59)
Always -0.0004 (0.98) 0.002 (0.95)  0.025 (0.46) 0.026 (0.43)  0.036 (0.46) 0.017 (0.73)
Not employed -0.008 (0.70)  0.012 (0.55)  -0.004 (0.86) 0.0026 (0.91) -0.050 (0.07) -0.041 (0.13)
p-trend 0.69 0.61 0.47 0.53 0.93 0.70
Sports/exercise’
1 (highest quartile) Ref Ref Ref Ref Ref Ref
2 (25th-75th percentile) 0.019(0.31) 0.025(0.17)  0.013 (0.46) 0.009 (0.63)  0.004 (0.85) 0.000 (0.99)
3 (lowest quartile) 0.0002 (0.99) 0.01190.58) -0.0056(0.79) -0.002 (0.91)  0.039 (0.13) 0.036 (0.16)
p-trend 0.98 0.56 0.84 0.94 015 0.19
Composite sedentary
behavior®
Low sedentary score Ref Ref Ref Ref Ref Ref
Medium sedentary score 0.012 (0.59)  0.013(0.57) 0.044 (0.14) 0.038(0.19)  0.067 (0.05) 0.057 (0.10)
High sedentary score 0.024 (0.28)  0.024 (0.27) -0.011(0.74) -0.011(0.75) 0.077 (0.06) 0.081 (0.04)
p-trend 0.66 0.43 0.43 0.44 0.21 0.17

a=Adjusted for maternal age, smoking, pre-pregnancy BMI, history of GDM

b=Adjusted for maternal age, smoking, pre-pregnancy BMI, matemal education

c=Adjusted for maternal age, smoking, pre-pregnancy BMI, parity, matemal education
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CHAPTER 3
MATERNAL PHYSICAL ACTIVITY AND RISK OF ADVERSE BIRTH

OUTCOMESIN A PREDOMINANTY LATINA POPULATION

3.1 Introduction

Preterm birth (PTB) (<37 weeks gestation) and low birth weight (LBW) (<2500
grams) rates have steadily increased in recent years in developed countries (137, 138)
According to the Centers for Disease Control and Prevention, over the past 15 years, the
national preterm birth rate increased from 10.6% in 1990 to 12.5% in 2004 with more
than 500,000 infants born prematurely, whereas the LBW rate increased from 7.0% to
8.2% (138, 139). Preterm infants are at increased risk of perinatal mortality amdityior
as well as developmental delay and disability (137). LBW infants face higkefris
perinatal morbidity and mortality and chronic disease later in life, such al tipbetes
mellitus (DM) and obesity (140-142). Another abnormal growth classification|-fnal
gestational-age (SGA), is defined as those below thepéftentile of standardized birth
weight distributions for respective gestational age groups (143). Rates for S&Ademn
reported as 6-9% in recent years (144-146). From 1985-1986 to 1997-1998, rates of SGA
have declined 11% among Whites and 12% among Blacks, while rates of preterm SGA
births have increased by 3% overall (144). Moreover, the mean birth weight has increased
over time, indicating that infants may be getting heavier on average (144). Likerpret
birth and low birthweight, SGA infants are at risk of growth and developmental

abnormalities and chronic disease as adults (139).
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Among Latina women, those of Puerto Rican descent have the highest rates of
adverse birth outcomes as compared to those of Mexican and Cuban descent, and other
Latina groups (147-149). Several studies have also noted that Puerto Rican women have
have higher infant mortality than other Latina subgroups (147-150). In addition, the
preterm-related infant mortality rate is 75% higher for mainland and islantbRRiean
mothers than for non-Latina white mothers (151).

Given the increasing rates of adverse birth outcomes and the associated public
health impact, understanding the relationship between modifiable lifestybesfacid
adverse birth outcomes is of public health importance. Approximately 50-60% of
reproductive-aged women engage in regular leisure time physical acby, (vhile
only approximately 30% of pregnant women are estimated to exercise regtisoiye
point during gestation (153, 154). Latina women report lower rates of physical activity
and are half as likely to meet physical activity guidelines set by the Cént®isease
Control and Prevention as compared to non-Latina white women (153, 154). Although
recent American College of Obstetricians and Gynecologists’ guidelinesscommend
regular physical activity during pregnancy for women without medical or obstetric
complications, the appropriate dose of physical activity that is safe for both mather a
developing fetus has not been identified (155).

Earlier studies had suggested that physical activity during pregnancy could pose a
threat to the developing fetus through deprivation of oxygenated blood to the fetus during
and after exercise, increased caloric output, maternal hyperthermia, and emstnessi
(156-158). However, physiological compensatory mechanisms such as the redistribution

of blood flow toward the placenta, increased maternal blood volume, and improved heat
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dissipation likely protect the fetus from these factors during maternal phgsicaty
(157, 159).

The association between physical activity and adverse birth outcomes has been
investigated in over 30 epidemiologic studies in a number of populations over the last 2
decades with conflicting results (160). The study designs, participants, and physical
activity assessments varied widely across studies. Moreover, a recenalgsas of 8
intervention studies of physical activity in pregnancy concluded that there was
insufficient evidence to infer a significant benefit or risk to mother or infant (161)

Few studies of physical activity during pregnancy and adverse birth outcomes
have included women of Latina ethnicity, women who may have differing patterns of
physical activity as compared to Whites (162). Prior epidemiologic studies iarda
have been limited by: 1) measurement of only leisure time activity (sporsse2)
only one assessment of activity throughout pregnancy, 3) study populations of
predominantly affluent women, 4) physical activity assessments without knownyvalidit
or reliability in pregnant populations, and 5) lack of information on frequency, intensity,
and duration of activity. No study to date has simultaneously assessed all domains of
activity (sports/exercise, household/caregiving, occupation and active tratismort
relevant to reproductive-aged women.

This study sought to investigate the association between sports/exercise,
household/caregiving, occupational, and active transportation physical activity in pre,
early, and mid pregnancy and risk of adverse birth outcomes. The participants represent
an inner city Latina population of predominantly Puerto Rican descent, a largely

understudied group of high-risk pregnant women.
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3.2 Review of the Literature

3.2.1 Physiology of Physical Activity and Adverse Birth Outcomes

The physiological association between physical activity and adverse birth
outcomes is complex and not completely understood. Earlier studies had suggested
potential harm to the fetus associated with prenatal physical activity, howevemntay
be a number of compensatory mechanisms to protect both the mother and the developing
fetus (159). In fact, some evidence suggests that physical activity may beibéireé
number of ways to maternal and fetal health (163-165).

The first mechanism by which physical activity may affect birth weight iskdf
abnormal fetal growth, such as SGA, is through a redistribution of oxygenated blood
away from the uterus toward working skeletal muscles (159). This redistributiomoaf bl
could deprive the fetus of sufficient oxygenated blood and necessary nutrients pgtentiall
compromising fetal nutrition and growth. However, during exercise the blood flow is
preferentially shifted away from the myometrium and toward the placenta and is
accompanied by increased oxygen extraction by uteroplacental tissues (166, 167).
Moreover, Clapp et al. demonstrated that regular, sustained, strenuous matecisg exer
is not associated with fetal hypoxemia (168). Evidence from animal studies has shown
that even when pregnant ewes are exercised to full exhaustion there was no evidence of
acidosis or anaerobic metabolism in placental or fetal tissues (166). Recemicevi

suggests that regular maternal physical activity may actually be tiahédr
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fetoplacental growth. In addition to delivering heavier babies, Clapp et al. showed that

women who began an exercise program had increased mid-trimester placawial gr

rates and vascularization compared to women who did not exercise in pregnancy (163).
Another mechanism by which physical activity may impact fetal growth

restriction and risk of SGA is through increased caloric output or an energy deficit.

Exercise increases daily energy expenditure; this energy output must bebtagamst

the nutritional needs of both mother and developing fetus. It has been theorized that

associations between high intensity exercise and reduced birth weight mafroesul

inadequate nutrition accompanying strenuous exercise, rather than the exsaifise it

(159, 169, 170). Dietary intake must be addressed in studies of physical activity and birth

weight as inadequate nutrition is a known determinant of birth weight (169-171).
Concern has also been raised about maternal hyperthermia associated with

physical activity and its effect on the fetus (172). It was thought that hyperéherayi

result in fetal distress subsequently leading to preterm labor (159, 172). Strenuous

physical activity has been shown to mildly raise core maternal body tempehatweyer

studies have shown that moderate-intensity exercise lasting up to 60 minutethrise

body temperature only about 0.6 degrees Celsius (173). There are a number of

compensatory mechanisms in place to protect the fetus from increased body teegerat

For example, the increase in blood volume associated with pregnancy helps to increase

heat release (174). The larger body mass associated with pregnancy alse negrgre

heat to raise the core body temperature (172, 174). In addition, the temperature required

to induce sweating drops by th8 Week of gestation and continues to fall throughout

pregnancy providing another mechanism of enhanced heat dissipation (174).
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Several mechanisms have been proposed to suggest that exercise may result in
fetal distress, in turn, leading to preterm birth (175). For example, ergonomsc stres
associated with physical activity has been postulated as a mechanism leadaterto pr
birth (163, 175). Several studies have reported uterine vasoconstriction and increased
uterine contractions during and after physical activity (176-178). However, thesesst
were small and results were inconsistent with certain types of actigityngtance, in the
study by Grisso et al., uterine contractions increased with climbing stairs dmagywhut
not with formal exercise or lifting heavy objects (176).

In summary, there are several potential concerns associated with phytsrdgl ac
in pregnancy on birth weight, SGA and timing of delivery such as decreased uterine blood
flow, increased energy expenditure, and ergonomic stress. However, for each of these
concerns, there may be a number of compensatory mechanisms accompanying the

pregnant state to protect both mother and fetus.

3.2.2 Epidemiology of Physical Activity and Adverse Birth Outcomes

The association between physical activity and adverse birth outcomes has been
widely investigated in a number of populations over the last two decades with conflicting
results (160). The study designs, participants, and physical activity assessmiedts
widely across studies. Two recent meta-analyses concluded that there isi@mguff
evidence to infer a significant risk or benefit to mother or infant associated wilcghy
activity in pregnancy (161, 179). The majority of studies (n=16) found no association
between physical activity and preterm birth (161, 163, 179-192), with 7 studies

suggesting a protective effect (193-199), and still others (n=5) indicatingraased risk
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associated with occupational activity (200-204). However, in the latter studges, it
unclear whether the increased risk of preterm birth was related to working long hours,
work-related stress, work-related physical activity, or a combination of fhetors.

With respect to birth weight and risk of LBW, approximately 20 studies, including
3 meta-analyses, have reported no association between physical activity andighth we
or risk of LBW (161, 167, 179-182, 185-188, 192, 205-212), while 7 studies reported a
positive association between physical activity and birth weight (163, 189, 213-217), and
still others (n=11) reported an inverse association with birth weight and/or e nesis
of LBW (156, 168, 200, 214, 218-224). Studies on the association between physical
activity and risk of SGA (n=8) are few in number and results are mixed (183, 208, 225-
230).

In one of the few studies to assess both occupational and non-occupational related
physical activity Klebanoff et al. utilized data from the Vaginal Infections and
Prematurity (VIP) Study, a prospective study of 7,101 pregnant women of whom 35%
were Latina, to analyze the association between physical activity and riskeshpre
delivery and birth weight distribution (188). Participants were recruited attptretiaics
at one of five centers (Columbia University, NY; University of Washington, $eattl
University of Oklahoma, Oklahoma City; University of Texas, San Antonio; Louisiana
State University, New Orleans) from 1984 to 1987. The authors measured physical
activity at 23-26 weeks gestational age via interviewer-administeredajueste with
the question, “In a typical day during the first 5 months of pregnancy, about how many
hours did you spend doing the following?” Activities included standing for long periods

of time, heavy work/exercise and light work/exercise. Time periods of PA werera
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classified as 0, 1-3, 4-7, and 8+ hours per day. Type of occupation was also assessed.
Gestational age at delivery was based on the obstetrician’s best estihzatg the last
menstrual period, ultrasonograms, uterine measurements, and detection of fetal hear
tones.

After adjusting for study site, ethnicity, maternal age, education, mdatats
medical insurance, income, current smoking, alcohol use, parity, and employment, heavy
work or exercise4 hrs/day was not associated with preterm birth (OR=1.04, 95% CI
0.76-1.42) as compared to 0 hrs/day, though prolonged standing fios/day was
associated with a modestly increased risk of preterm birth (OR=1.31, 95% CI 1.01-1.71;
Preng= 0.06) compared to 0 hrs of standing throughout the day (188). In contrast, light
work or exercise was associated with a protective effect on preterm@rting/day
OR=0.59, 95% CI 0.38-0.93;8+0.0019) compared to not engaging in any light
activity. With regard to fetal growth, increasing time spent in light phyaictality was
associated with increased gestational age-adjusted birth weight in unadjasyses
however, after controlling for confounders, physical activity was not associatedivtit
weight (Rend heavy work=0.29; R4 light work=0.25; Reng Standing=0.12) (188).

One of the first studies to examine both frequency and intensity of physical
activity, Evenson et al. utilized the prospective Pregnancy, Infection and Nutritioy St
(PIN) to examine the association between vigorous activity and risk of pretg&im bi
(194). Participants (N=1,699), of which 6% were of ‘Other’ race/ethnicity (non-White
and non-African American; % Latina was not reported) were recruited at 24ek3’'we
gestation from four prenatal clinics in North Carolina from August 1995 to June 1998. In

a telephone interview two weeks after recruitment (26-31 weeks’ gestationgnwoene
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asked, “Thinking back to three months before you got pregnant until now, have there
been times when you have done any regular exercise or strenuous activity, like aerobic
exercise or jogging, at least twice a week?” If the response was diffenthe woman

was asked about participation in selected activities at 3 time periods (3 montles befor
pregnancy, the first 3 months of pregnancy, and the second 3 months of pregnancy) and
how many hours of participation per week in each time period. Activity choices were
selected from the National Maternal and Infant Health Survey and included swimming
laps, jogging at a moderate to fast pace, aerobics or aerobic dance, other fast dadcing
moderate to fast bicycling with at least six metabolic equivalents (MP&sbicipants

could also report other kinds of exercise or strenuous activity. Vigorous leisure time
activity was also based on total duration per week: 0, 0.1-2.9, or 3+ hours per week.
Pregnancy outcome information was obtained from hospital delivery logs. Gestagenal
at delivery was determined based on an algorithm combining last menstrual p&tied (L
and ultrasound dating.

After adjusting for smoking, maternal age, pre-pregnancy body mass index (BMI),
marital status, maternal education, race, parity, quartiles of energy imdKee@ rest,
vigorous activity in the first trimester (OR=0.80; 95% CI 0.48-1.35) and in the second
trimester (OR=0.52; 95% CI1 0.24-1.11) was associated with a non-significant reduced
risk of preterm birth (194). There were no differences in risk of preterm birthiassbc
with number of hours per week of vigorous activity in the first or second trimester.
Specifically, those with three or more hours of vigorous activity in the firséstien

(OR=0.85; 95% CI 0.44-1.66) and second trimester (OR=0.61, 95% CI 0.23-1.57) did not
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have an increased risk as compared to those who did not participate in vigorous activity
(p-trends not reported).

Another study examined the relationship between intensity of physical activity
and risk of SGA using a cross-sectional design (225). Alderman et al. studiegpaatsici
(n=291) recruited previously as controls for a case-control study of risk factors for
craniosynostosis (231). Physical activity, other prenatal health behaviors and
demographics were obtained from a 1-hour standardized telephone interview after
delivery. The physical activity questions were adapted from the CARDIA Physica
Activity History (PAH) (232), which classifies activities into 13 groups Haseintensity
and determines a frequency for each group (at least 1 hour per month, one hour per week,
or two hours per week). Vigorous activities were described to participants as thiose w
“...increase your heart rate or make you sweat when doing them or make you breathe
hard or raise your body temperature.” Gestational age and birth weight weretalstra
from medical records.

After adjusting for prenatal cigarette and alcohol use, moderate or vigorous
activity performed for at least two hours per week in any month of the second or third
trimester was not associated with SGA (OR=0.8; 95% CI 0.3-2.3) as compared to those
engaging in moderate or vigorous activity for <2 hrs/week. Adjustment for other
demographic, obstetrical or anthropomorphic factors did not affect the estimattes. Wi
regard to specific activities, jogging feR hrs/week in any month showed a non-
significant increase in risk of SGA (OR=2.6; 95% CI not reported).

The study by Alderman et al. was one of the first studies to examine intensity and

frequency of physical activity on risk of SGA, whereas most prior studies have focused
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only on occupational activity in relation to this outcome (225). The authors utilized a
physical activity assessment tool with known reliability and validity in a nompreg
population, which may not be applicable to pregnant women. Limitations of this study are
a small sample size and the use of a cross-sectional design. The assesghysitalf
activity information post-delivery may be affected by differential rdmalvomen who
delivered an infant with adverse birth outcomes and those who did not and the inaccurate
recall of physical activity retrospectively.

There are a number of limitations associated with existing epidemiologiestudi
of physical activity in pregnancy and adverse birth outcomes. First, the majottigigfss
have focused solely on leisure time physical activity (i.e. sports and exendise)
tends to represent a <40% of a pregnant woman'’s daily energy expenditure (233). Other
physical activities, such as occupational, household/caregiving, and active trainsport
should also be measured to accurately assess risks associated with witabadti
different types of activity. Furthermore, two large studies indicate thetasaspend a
substantial portion of their physical activity time in occupational, active traasioor,
and household type activities (162, 234). Second, many studies were limited by one
assessment of physical activity throughout pregnancy, in spite of the observation that
physical activity patterns vary across the gestational period. Third, the tnajstudies
were conducted amongst populations of white, generally high socioeconomic status
women, whose activity patterns may differ from those of Latina women. Studies
conducted among high-risk minority women, who are known to have higher rates of
sedentary behavior and adverse birth outcomes are urgently needed. Fourth, the majority

of studies utilized questionnaires which have not been validated among populations of
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pregnant women. The association between physical activity and birth outcomey s likel
to be modest, therefore the assessment tools must be highly specific to the population,

valid, and reliable to accurately assess risk (160, 165).

3.3 Summary

Rates of adverse birth outcome rates have steadily increased in recent years i
developed countries, yet research is inconclusive as to the cause. LBW and preterm
infants face increased risk for perinatal morbidity and mortality as wghoagh and
developmental disorders (139). The public health burden of adverse birth outcomes
underscores the importance of identifying modifiable risk factors associdteixtin
weight and length of gestation. Latina women have higher risk of adverse pregnancy
outcomes and are more likely to report leading sedentary lives than non-Latina white
women. Therefore, studies of adverse birth outcomes conducted among high-risk
minority women are urgently warranted.

Physical activity in pregnancy has been implicated as a lifestyle f&gociated
with adverse birth outcomes, yet evidence remains inconclusive. While exergitsatha
to uterine vasoconstriction, reduced uterine blood flow, and hyperthermia, compensatory
mechanisms may serve to protect the fetus. Consistent with this finding, theynadjori
epidemiologic evidence does not support a harmful effect of physical activity on birth
weight or preterm birth. However, these studies have, in general, relied on physical
activity assessments without known reliability and validity and no study to date imas bee
conducted exclusively among Latina women, a group at high-risk for adverse pregnancy

outcomes.
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Therefore, this study fills several gaps in existing research with theiotlofs a
minority population, multiple physical activity assessments across pregngioysieal
activity measurement tool with known validity and reliability, and the measureshent
multiple domains of activity (household/caregiving, occupational, sports/exeane

active transportation).

3.4 Study Aims

1) To investigate the association between total (sports/exercise,
household/caregiving, occupational, active transportation combined) physical
activity in pre, early and mid pregnancy and risk of preterm birth.

2) To investigate the association between total (sports/exercise,
household/caregiving, occupational, active transportation combined) physical
activity in pre, early and mid pregnancy and risk of delivering a small-for-
gestational-age infant (SGA).

3) To investigate the association between total (sports/exercise,
household/caregiving, occupational, active transportation combined) physical
activity in pre, early and mid pregnancy) and gestational age.

4) To investigate the association between total (sports/exercise,
household/caregiving, occupational, active transportation combined) physical

activity in pre, early and mid pregnancy and birth weight.
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3.5 Methods

3.5.1 Study Design and Population

Participants were self-identified Latinas enrolled in prenatal careipublic
obstetrics and gynecology (OB/GYN) and midwifery practice of a largariedare
facility in Western Massachusetts, Baystate Medical Center. ipartts were recruited
by bilingual interviewers at prenatal care visits up to 24 weeks of gestation fmiéa
weeks gestation) from September 2000 to December 2003. Eligibility critetial éacl
Latina ethnicity, age 16-40 years, <24 weeks gestational age at firstamtesungleton
pregnancy, no prior diagnosis of hypertension, chronic renal disease, or type 2 diabetes,
and no prior participation in the study. Interviewers obtained informed consent from
participants approved by the Institutional Review Boards of the University of
Massachusetts-Amherst and Baystate Medical Center.

Interviewers collected information on substance use, medical and obstetric
history, physical activity, and sociodemographic factors at the time of reentitm
Participants were interviewed a second time in mid-pregnancy to update indororat
substance use and physical activity (mean = 28 weeks gestation). Additional medical

factors were collected from medical records by trained medical abs$tactor

3.5.2 Outcome Assessment
Gestational age at birth was derived from the clinician’s “best obststicage”.
This estimate was based on sonograms, date of last menstrual period (LMP), fiistie the

fetal heart beat was heard with a stethoscope, and fundal height abstracted fromh medi
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records. If the best obstetric estimate was not available (n=2), gestatjervehs based
on ultrasound. Preterm birth will be defined as birth prior to tffec8pleted week of
gestation.

Birth weights were abstracted from medical records at Baystate&d€sinter by
trained medical abstractors. SGA was defined as below thpet@entile of birth weight
for gestational age based on Oken et al.’s continuous distribution of standardized birth
weights in the United States (143). The birth weight distribution as reported by Oken et
al. has been recommended for research purposes because it represents a [degandam
is more comprehensive than previous reports (143). Moreover, a birth weight distribution
specific to the Puerto Rican population is not currently available. Hispanic bightwei
distributions are available (235), however the infants included in such samples aye mainl

of Mexican descent and represent a different population from Puerto Rican infants.

3.5.3 Validity of Outcome Assessment

Currently there is no gold standard for pregnancy dating (i.e. estimating
gestational age). While the most widely used tool for assessing gestajemsahaaternal
recall of the last menstrual period (LMP), this method is subject to bias in thia¢ 1)
normal cycle length can vary considerably between women; 3) women with irregular
cycles or anovulation may not adhere to the presumed 28-day cycle; 3) irregulargleedi
may reflect a miscarriage rather than menstrual period; and 4) erroraliroféhe LMP
may render the estimate unreliable (145, 236). For these reasons, a clinical method of

assessing gestational age using ultrasound technology is becoming more widiéhly use
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developed nations where pregnant women routinely receive early ultrasounds. Several
studies have shown the ultrasound method to be superior to the LMP method in
predicting actual delivery dates (237-241); however, the ultrasound estimatesmbg al
biased for women carrying unusually large or small babies as the clinicatsis

based on size (236). Furthermore, several researchers have recommended the use of a
hybrid combination of the menstrual and clinical estimate of gestational agedas us

this study (145, 242, 243).

With regard to birth weight, the data for the proposed study was collected directly
from the medical record. Information collected from the medical record is ¢fgnera
accepted to be the gold standard level of information for medical charactesigtibsas
birth weight.

Our classification of SGA utilizes information from both the birth weight and
gestational age assessment, thus validity information discussed previoulsgstor t
outcomes also applies to SGA. While there is no gold standard universally accepted for
classification of these outcomes, we used the most current and comprehensive birth
weight distribution available for United States’ infants and standard definitoi&3A

in epidemiologic research (143).

3.5.4 Physical Activity Assessment

Physical activity in pre, early and mid-pregnancy was measured using agaodifi
version of the Kaiser Physical Activity Survey (KPAS) (244). The KPAS was
interviewer-administered at two time points: at recruitment (mean = 15 \gestation)

and at mid-pregnancy (mean = 28 weeks gestation). Pre pregnancy and early pregnancy
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physical activities were assessed at recruitment and mid pregnandy attilie follow-

up interview. The KPAS measures activity on a 5-point Likert scale ranging frorarne
to “always” in 4 domains: sports/exercise, occupational, household/caregiving, iged act
living (transportation). For sports/exercise, the participants may list up tovBies and

the corresponding weekly frequency and duration of participation. In addition, total
activity was calculated as the sum of the 4 domains of activity with weightd batke

time spent in each activity from a previous study (233). Each domain of activity will be
categorized in quartiles, except for occupational activity, which includes “nobgedil
women in group | and divides working women into two (early and mid pregnancy) or

three (pre pregnancy) groups based on the distribution of occupational activity.

3.5.5 Validity of Physical Activity Assessment

The modified KPAS was validated among a sample of 54 pregnant women at
Baystate Medical Center using 7-days of accelerometer measurégfehtLCorrelation
coefficients used to measure the reproducibility of the KPAS ranged from r=0.76-0.86
and Spearman correlation coefficients between the KPAS and three published cut points
used to classify accelerometer data ranged from r=0.49-0.59. Correlationientsfic
ranged from 0.25-0.33 for occupational activity, 0.31-0.36 for active living, 0.34-0.51 for

sports/exercise, and 0.12-0.36 for household/caregiving.

3.5.6 Covariate Assessment
Interviewers collected information on substance use, medical and obstetric

history, and sociodemographic factors at the time of recruitment. Informatioatedlten
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substance use included cigarette use, alcohol use, and illicit drug use before and during
pregnancy. Substance use was updated at a second interview in mid pregnancy (mean=28
weeks gestation). Information abstracted from medical records included his@DMf
reproductive history, family history of diabetes mellitus, pre pregnancy BMty @emd
pregnancy weight gain. Sociodemographic information collected at recruitmienteidc

age, birth place, length of time in the United States, educational attainment, scdme
employment. Psychosocial stress was assessed at both the early and mid ypregnanc
interview using the 4-item Perceived Stress Scale (245) and the Modifidavafds

Inventory (246, 247).

Pregnancy diet was assessed using a food frequency questionnaire (FFQ) adapted
from the National Cancer Institute (NCI/Block) FFQ designed for Latinos ithRastern
United States (of mainly Puerto Rican and Dominican heritage) (248). This quesépnna
adapted from the Block FFQ designed for non-Latino whites, was validated in a
population of Latinos and non-Latino whites using 24 hour recalls (248). The FFQ was
administered in mid pregnancy (mean=23 weeks gestation) on a subset of the study

population (62%). Total caloric intake (quartiles) was considered as a covariate.

3.5.7 Statistical Analysis

All analyses were performed using SAS 9.1 (SAS Campus Drive, Cary, North
Carolina 27513, USA).

Using chi-square tests for independence, we assessed covariates as potential
confounders by cross-tabulating them with both the outcome and physical activity

variables. Using logistic regression, unadjusted odds ratios and 95% confidencesinterval
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(C.1.) were calculated to estimate the unadjusted association between poytbitglin
pre, early and mid pregnancy and risk of preterm birth and SGA using the bottom quatrtile
as the referent group. For the analyses with respect to occupational activisponed
results in the tables using group | (not employed) as the referent category, tad we a
examined the results using group Il (low activity, employed) as the referegboat
We also analyzed the association between % change in physical activity from pre
to early pregnancy and risk of these birth outcomes. We calculated the % change in each
physical activity domain by subtracting the pre pregnancy score from the egriapcyg
score. Because most participants decreased their physical activity frooneainy
pregnancy, the referent group was composed of those who reduced their activity by
>25%, and the three other comparison groups were those who decreased activity from 5-
25%, maintained activity levels between -5 and 5% and those who increased by >5%.
Multivariable logistic regression was used to model the relation betweerediff
types of physical activity and risk of preterm birth and SGA while accounting for
confounding variables. Those covariates which caused a 15% change in the coefficient
for physical activity were considered confounders and included in the final model. We
also included confounding variables identified in previous studies of this association.
Tests for trend were evaluated by entering the categorical variable forgdlaicity as
an ordinal variable using the category midpoint and using the Wald chi-square test for
statistical significance (p-value <0.05).
A sub-analysis was conducted to determine the extent of potential confounding by
lack of information on history of preterm birth or SGA by restricting the sample to

nulliparous women and comparing the results to that of the entire sample. Furthermore,
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we considered BMI and parity as effect modifiers of the association betweeogbhysi
activity and risk of preterm birth. Assessment of effect modifiers wasrgadsshed by
including multiplicative interaction terms of physical activity x BMI (<25rkgjand>25
mg/nf) and physical activity x parity (nulliparous and parous) in the logistic regressi
model and assess statistical significance of the interaction term (p<0.05).

We also considered gestational age and birth weight as continuous outcomes. We
first examined the distribution of both outcomes to assess normality. The distributions
were sufficiently normal and did not require transformation. We utilized leastesqua
linear regression to model the association between each physical activity domai
gestational age and birth weight. We reported unadjusted and adjusted beta caeefficient
and p-values for each level of the exposure variables. Multivariable lineasgiegrevas
used to model the association between physical activity variables and both continuous
outcomes while accounting for confounding variables.

The analysis for preterm birth was restricted to N=1041 women for whom
gestational age information was available and the analysis for SGA wasedsb
N=1040 for whom information on both birth weight and gestational age was available.
Among those missing birth outcome information (N=191, 15%), N=35 had a spontaneous
abortion or therapeutic abortion, N=155 were lost to follow-up, and N=1 was delivered at

the study hospital but the birth weight was missing from the medical record.

3.6 Results
Participants ranged in ages from 16 to 39 years with 72% below age 25 years;

fifty-six percent of the women had not completed high school at enroliment. With respect
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to acculturation factors, 45% were born outside the Continental U.S., 33% were bilingual
(Spanish and English) or preferred only Spanish, and 85% were of Puerto Rican descent.
Regarding medical factors, 60% were multiparous, 5% had a history of adverse pregnancy
outcome (prior stillbirth, preterm birth, low birth weight, or infant with anomaly) and

>40% were overweight or obese according to their pre-pregnancy BMI.

A total of 12% (N=123) of participants delivered preterm (<37 completed weeks)
with 4% delivered before 34 weeks and 8% between 34 and 36 weeks gestation. A total
of 14% (N=148) of participants delivered an SGA infant (Table 3.24). The mean birth
weight was 3172 (SD=612) grams and the mean gestational age was 38 (SD=2.7) weeks.
Lower maternal education, cigarette use, and increased number of stressfidnifein
mid pregnancy were statistically significantly associated with as&e risk of preterm
birth (Table 3.25). Mothers who delivered term babies gained on average more weight
throughout the pregnancy; however, their length of pregnancy was longer, and therefore
they had greater opportunity for weight gain. In terms of SGA, decreased magernal a
education and parity and increased mid pregnancy perceived stress were dssadbiate
increased risk for SGA. In addition, mothers who delivered SGA infants had lower pre-
pregnancy BMI, and maternal weight gain compared to mothers who delivered non-SGA
infants.

Overall, activity level in most domains decreased from pre to early pregrahcy a
remained stable from early to mid pregnancy (Table 3.26). Total activity and act
transportation levels showed slight increases from early to mid pregnancyigtitly s

greater median and ?%ercentile values in mid as compared to early pregnancy. A total
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of 75% of women were employed in the year prior to pregnancy whereas only 50% were
employed during pregnancy.

In terms of factors associated with activity level in each domain, increasing
perceived stress was significantly associated with decreased spdiseievel,
whereas employment and increasing income were borderline associated wakadcre
sports/exercise level (Table 3.27). Several factors were associadtadevtased
household/caregiving level, including increasing age, education, parity, perceess] str
and caloric intake (Table 3.28). Increased occupational activity was assodiated w
increased education, decreased income, English language preference and increasing
pregnancy weight gain; whereas cigarette use and high perceived streassserated
with decreased occupational activity (Table 3.29). For active transportationsegxtrea
pre-pregnancy BMI and stressful life events were associated with intaetsaty,
whereas increased perceived stress was associated with decreadgd BEatila 3.30).
Finally, higher total physical activity was associated with increagiegeducation,
income, parity, stressful life events, and employment (Table 3.31).

The majority of women decreased their physical activity in all domains from pre
to early pregnancy, while a small percentage of women increased their phgtiagl
(13% in sports/exercise, 19% in household/caregiving, 20% in active transportation, 17%
in occupational, and 12% for total activity). Incidence of adverse birth outcomes in
women who increased their physical activity did not differ significantly flonse who
decreased their activity from pre to early pregnancy (12% preterm birth and 16%SGA
sports/exercise increase, 8.6% preterm birth and 18% SGA for household/caregiving

increase, 8.4% preterm birth and 14% SGA for active transportation increase, 9% preter

106



birth and 15% SGA for occupational increase, and 9.8% preterm birith and 9.8% SGA in
total activity increase; Table 3.33, 3.35).

In univariate analysis, there was no significant association between any domain of
physical activity and risk of preterm birth in pre, early or mid pregnancy (Table 3.32).
However, there was a suggestion of decreased risk for increasing occupativitalimct
pre pregnancy. There was also no association between change in physical amtivity fr
pre to early pregnancy in any domain and risk of preterm birth (Table 3.33). Further
adjustment for confounding factors did not alter this association. However, a significa
reduced risk for preterm birth was observed for those who slightly decreased #ieir tot
activity (5-25% reduction) as compared to those who substantially decreasedt#heir t
activity by greater than 25% (OR=0.53, 95% C.I. 0.31, 0.94) (Table 3.33).

With regard to risk of SGA in univariate analysis, there was no association
between occupational activity and active transportation and SGA (Table 3.34). However,
increasing household/caregiving activity in mid pregnangy0.004) and increasing
total activity in pre and mid pregnancy{R=0.0002) were associated with a significant
decreased risk for SGA. For sports/exercise activity, increased levetspnggnancy
were associated with decreased risk for SGA, whereas mid pregnancy acsvity
associated with an increased risk, though without significant linear trend. Regardi
change in physical activity from pre to early pregnancy, there was no cleaafissoc
between change in occupational, active transportation, sports/exercise, andiwtial ac
and risk of SGA (Table 3.35). However, there was a decreased risk of SGA associated
with maintaining or slightly decreasing household activity levels as compareaist t

who substantially decreased their activity by greater than 25%.
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After adjusting for age, education, pre-pregnancy BMI, and parity, results
remained virtually unchanged in direction and magnitude for risk of preterm birth and the
slight impact of occupational activity was attenuated (Table 3.36).

After adjustment for maternal age, parity, pre-pregnancy BMI, and maternal
education, there was a significant reduction in risk of SGA for increasing levaisl of
pregnancy total activity with a significant linear trend (p=0.003) (Table 3.37). Timose i
the 3% and 4" quartile of total activity in mid pregnancy had significant decreased risk for
SGA compared to those in the lowest quartile (OR=0.50, 95% C.I. 0.27, 0.92 and
OR=0.44, 95% C.I. 0.22, 0.86, respectively). We also observed a reduction in risk with
increasing mid pregnancy household/caregiving activity, pre pregnancy spadsex
and a trend toward decreasing risk with mid pregnancy active transportationdp-tre
0.048). Conversely, we observed an increased risk for SGA for mid pregnancy
sports/exercise, but without significant linear trend (p=0.22). No association was
observed for occupational activity and SGA using either the “not employed” (group 1) as
the referent group or the low activity (employed) (group 2) as the referent group.
Furthermore, after adjustment for multiple confounders, change in physicalyaictmit
pre to early pregnancy in any domain was not associated with SGA (Table 3.35).

We further examined the effect of physical activity on length of gestation and
birth weight as continuous variables. There was no clear association betweesingcrea
physical activity, or change in physical activity, and length of gestation (B88e3.39).
However, we observed a significant association between increasing totay actd/i
household/caregiving in mid pregnancy and increasing birth weight (Table 3.40). After

adjustment, women in thé®a&nd 4" quartile of total activity delivered infants that
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weighed approximately 155¢g (p=0.0007) and 91g (p=0.05) heavier, respectively,
compared to women in thé' uartile. Similarly, women in thé"4quartile of
household/caregiving activity delivered babies weighing approximately 144.5g (p=0.006)
more than those in the bottom quartile. Regarding change in physical activity from pre t
early pregnancy, the majority of domains of activity were not associated withwaight

(Table 3.41). However, women who maintained their pre pregnancy household/caregiving
activity within 5% delivered heavier babies (p=0.02) than those who decreased their
activity by greater than 25%.

Finally, we examined whether the association between physical activity and
preterm birth, SGA, gestational age and birth weight was modified by parity and pre-
pregnancy BMI. We did not observe significant interaction (p<0.05) between these
factors and physical activity. For the sub-analyses restricted to nullipacoosnyresults

were similar in magnitude and direction for both SGA and preterm birth.

3.7 Discussion

In this prospective cohort of Latina prenatal care patients, we observed a neutral
or somewhat protective effect of physical activity on birth outcomes. Spdyifival
observed no apparent association between any type of physical activity and risk of
preterm birth or length of gestation; however, there was evidence that ind&ased
activity was associated with a significant decreased risk of SGA and thergeif
heavier infants in a dose-response fashion. Occupational and active transportation were
not associated with SGA, whereas increased household/caregiving activity &nd tota

activity in mid pregnancy were associated with a statistically sognif decreased risk of
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SGA. Sports/exercise in mid pregnancy was associated with an increased@&K,of
while pre and early pregnancy sports/exercise was not. These findings reprsgksit
from the first prospective study of physical activity and risk of adverse birth oascom

a Latina population

3.7.1 Comparison with Prior Literature

Our overall findings of a null to protective effect of physical activity on preterm
birth are consistent with the vast majority of prior literature on physidaitgch
pregnancy which was conducted using a variety of study designs, populations, and
physical activity assessments (160). A recent review of such studies found that the
majority of studies observed no association between physical activity and pratéror bi
length of gestation (163, 179, 180, 182-192, 194, 249) with some reporting a decreased
risk of preterm birth (193, 195-199, 250), and a small number of studies finding an
increased risk associated with prolonged standing at work (188, 200, 228). Consistent
with previous literature, we did not observe an increased risk of preterm birth or reduced
length of gestation for any domain of physical activity in any pregnancy time point.

To our knowledge, only one study has examined change in physical activity level
with the onset of pregnancy in relation to preterm birth. This study, a large prospective
cohort of over 87,000 pregnancies in the Danish National Birth Cohort, found a slight
decrease in risk for those who maintained (OR=0.81, 95% C.I. 0.72, 0.91) or increased
(OR=0.83, 95% C.I. 0.73, 0.95) their physical activity over the course of pregnancy as

compared to those who remained sedentary across pregnancy (250). Similarly, we
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observed a non-significant decrease in risk for those who increased their totalphysic
activity from pre to early pregnancy (OR=0.74, 95% C.I. 0.32, 1.69).

Physical activity has been less often studied in relation to SGA and results are
similarly conflicting (225, 226). Only two studies, both using a case-control design, have
examined sports/exercise in relation to SGA. Alderman et al. found no association
(OR=0.80, 95% C.I. 0.3, 2.3) (225), while Campbell et al. in a case-control design study
of n=529, predominantly married and highly educated women (race or ethnicity not
reported), found an increased risk for both high (>5 times per week: OR=4.6, 95% C.I.
1.7, 12.3) and low (<3 times per week: OR=2.6, 95% C.I. 1.3, 5.4) exercise in late
pregnancy (% trimester) as compared to moderate exercise (3-5 times a week) (226).
Studies of recreational activity and risk of low birth weight have overall found a null to
protective effect (189, 210, 217) with a significant decreased risk for very low birth
weight (<1500q) (189, 210). We found that sports/exercise in mid pregné{hqydmle
vs. £ OR=2.01, 95% C.I. 1.01, 4.33) was positively associated with risk of SGA.
However this observation conflicted with our findings for pre pregnancy sportsfexerci
(4" vs. T quartile: OR = 0.69, 95% C.I. 0.41, 1.15:R=0.11) and early pregnancy
sports exercise (OR=0.80, 95% C.I. 0.47, 1.36) which were suggestive of a protective or
null association. In addition, sports/exercise in any time period was not saélyistic
significantly associated with decreased birth weight.

We found a decreased risk of SGA for increased mid pregnancy
household/caregiving activity {Zquartile vs. I: OR=0.69, 95% C.I. 0.34, 1.39 an 3
quartile vs. I* OR=0.53, 95% C.I. 0.23, 1.00;R=0.10) and mid pregnancy total

activity (4" quartile vs. 1: OR=0.44, 95% C.I. 0.22, 0.86;dR;= 0.002). Prior studies
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have not directly assessed household/caregiving activity level or totalyaitivédation
to SGA. However, Launer et al. in an prospective study of n=15,786 low to middle class
Guatemalan women, found a 2-fold increased risk of SGA for women with three or more
children in the home and no household help compared to those with hired help, but actual
activity level was not assessed and gestational age was determined &5BtriGI(1.16,
3.33) (228). Schramm et al. in a population-based case-control study among n=2,828
predominantly white women, found no association between strenuous household activity
and risk of LBW but found a decreased risk for caring for preschool children on a daily
basis (OR=0.81, p<0.05, 95% C.I. not reported) (210). Another two studies found no
difference in adjusted mean birth weight or risk of LBW between those active in the
home and those who were not, but results suggested a trend toward increased birth weight
with increased energy expenditure (p<0.05) (209, 251).

Overall conflicting results across studies are likely due to the differitigotie
and timing of physical activity assessments ranging from retrospectaleator after
delivery to only one measurement during pregnancy. In addition, a number of studies

utilized questionnaires without known validity or reliability.

3.8 Limitations

Our study has several limitations. We did not have complete information on mid
pregnancy physical activity for all participants. Women missing mid pregnansicphy
activity information did not differ from those without such information in terms of the
majority of sociodemographic and behavioral factors, levels of pre and early pregnancy

physical activity, or risk of preterm birth or SGA. However, they tended to be older, les
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educated, Spanish/bilingual speakers and parous. To the extent that these factors were
associated with our study outcomes, this would result in biasing our observed findings for
mid pregnancy activity.

Due to the social desirability of physical activity, it is possible thatqieaints
overestimated their physical activity level. We suspect this misctzg®oh to be
minimal because the KPAS tool utilized in this study has been validated previous$y in thi
population of pregnant women. The use of bilingual interviewers and limited period of
recall (1 month prior to the interview) may further reduce the magnitude of
misclassification. Furthermore, the prospective nature of the study design paetiede
knowledge of study outcomes (i.e., preterm birth and SGA) from biasing reported
physical activity levels. Therefore, such misclassification would likely bia results
toward the null value. Another limitation of the KPAS is the Likert-type scoringsys
which precludes the calculation of a physical activity dose that may be relevant to
maternal and fetal health and compared to measurements in other studies.

Misclassification of SGA status may occur through random error in weighing the
infant; however this type of error is expected to be minimal due to the objective ofature
birth weight measurement. Preterm birth status (<37 completed weeksoggstativell
as SGA may be misclassified through inaccurate recall of LMP and/or ingiesura
associated with ultrasound estimation. However, the majority of gestatiosavage
calculated using the obstetrician’s best estimate taking into account msdtiptees
including LMP, ultrasound technology, first date of hearing the fetal heart beat, and
fundal height, thus limiting misclassification. Such misclassificatiompgeted to bias

our results toward the null.
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The use of a specific birth weight distribution to classify SGA may lead to
nondifferential misclassification of outcome. Currently, birth weight distobstfor
Puerto Rican infants are not yet available; therefore, we chose a recentygderi
nationally representative continuous birth weight standard that represents almost
million singleton births between 1999 and 2000 (143). This birth weight distribution has
been recommended for research purposes because it is larger and more comprehensive
than previous standards (143). Recently published United States national birth weight
distributions are largely similar so the expected misclassificatiohdige of distribution
is expected to be minimal (143, 146, 235). Potential limitations to using birth weight
standards for classifying infants as SGA are the risk of classifying snfdrd are not
growth restricted but who are genetically small and the somewhat arbiitaffyaf the
10" percentile (252). However, if misclassification occurs due to the choice of birth
weight standard, this would most likely bias our results toward the null (253).

Due to the prospective nature of this study, selection bias may occur through loss
to follow-up of cohort participants. However, those lost to follow-up must differ in terms
of both disease and exposure status as compared to those remaining in the cohort to
produce such a bias. In our study, those lost to follow-up did not differ from those
remaining in the cohort in terms of pre, early or mid pregnancy physical actixety le
suggesting that selection bias is likely to be minimal.

A second type of possible bias relates to biased surveillance or assessment of the
outcome. However, medical record abstractors were not aware of the physitiyl acti
levels of participants, thus knowledge of the exposure would not influence outcome

ascertainment.
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To assess potential factors that may bias the association between sedentary
behavior and risk of adverse birth outcomes, we collected information on a large number
of established risk factors for SGA and preterm birth and other behavioral, obistetrica
and sociodemographic factors that may be associated with physical activityactime f
that was not collected was a prior history of preterm birth or SGA infant. Wesedses
prior adverse pregnancy outcome, which includes a prior preterm birth, low birth weight
infant, stillbirth, or infant with anomaly as part of the multivariate analysigugiment
for this factor did not substantially alter results and was not included in the finalsmode
In addition, we performed a secondary analysis restricted to nulliparous womens Result
were similar in magnitude and direction to that of the entire sample for both SGA and
preterm birth, providing some justification that prior pregnancy history was naire str
confounding factor.

We cannot rule out the possibility that active women were in general healthier,
and therefore delivered heavier infants as compared to less active women; howsever, thi
is more likely a possibility for voluntary activity, such as sports/exersisempared to
non-voluntary activity in occupational or household/caregiving domains. Women less
often have a choice whether to participate in active occupations or caring for
children/elderly family members. Therefore, this limitation would be mosvael to
associations between sports/exercise and birth outcome. Finally, we had lioiitgdca
fully adjust for confounding by dietary factors, as only 62% of our population had dietary
information. When total caloric intake was adjusted for in the subset for whom it was

available, results did not change substantially for any analysis. Finally, aestats
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should be interpreted with caution given the limitation of multiple comparisons and thus,
increased likelihood of significant results due to chance.

There is biologic plausibility to support findings that physical activity is sate
possibly beneficial during pregnancy. Numerous compensatory mechanisms exist that
protect the fetus from hyperthermia (172, 174), decreased uterine blood flow during
activity (166, 167), and potentially limited fetal oxygen availability (168). In &civity
may exert a protective effect on the release of inflammatory factorsasuc
catecholamines, that may improve fetal growth and placentation (163, 254). Physical
fithess and pregnancy activity have been shown to increase cardiac output, increase 24
hour nutrient delivery to the placenta, and improve placental function (163, 254, 255),
which may in turn increase fetal growth. However, if insufficient caloriesansumed
to offset the energy expenditure associated with vigorous physical activitgtilsariay
be smaller at delivery, largely from decreased fat mass (170, 254, 255). Furthénmmore
physiologic association between physical activity and birth outcomes may differ by
activity type, in that sports/exercise may be more vigorous than other formssiy,act

such as household/caregiving activities and walking for transportation.

3.9 Generalizability

The participants in this study were pregnant Latina women recruited from an inner
city population. The biologic rational supporting the association between physicayacti
and risk of adverse birth outcomes is likely to be similar among different populations of

pregnant women. Given a true biologic association between physical activity and risk of
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SGA and preterm birth and birth weight and gestational age, findings from this study wi

generalize to all pregnant women.

3.10 Conclusion

In summary, in this prospective study of pregnant Latina women, we found that
physical activity was not associated with increased risk of preterm deWerjound
that increased household and total activity in mid pregnancy were associated with a
decreased risk of SGA while mid pregnancy sports/exercise was assodiatad w
increased risk. Overall, findings are reassuring and provide justification foDiG&sC
physical activity guidelines that encourage healthy pregnant women to engamdan, re

moderate-level activity.
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Table 3.24. Distribution of study participants according to birth outcome. Latina

GDM Study, 2000-2004.

. . Small-for-
Birth outcome Preterm birth gestational-age
N (%) N (%)
No 918 (88.2) 892 (85.8)
Yes 123 (11.8) 148 (14.2)
Total 1041 1040
Mean (SD) Minimum Maximum
Birth weight (g) 3172.4 (611.8) 214 5131
Gestational age (wks) 38.4 (2.7) 20 42

SD denotes standard deviation;

g denotes grams; wks denotes weeks.
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Table 3.25. Distribution of study participants according to characteristics and birth
outcomes. L atina GDM Study, 2000-2004.

Preterm birth SGA
No Yes P No Yes P
Age (years)

16-19 305 (33.3) 47 (38.2) 0.28 293 (32.9) 59(39.9) 0.05

20-24 348 (37.9) 38 (30.9) 329 (36.9) 57 (38.5)

25-29 166 (18.1) 20 (16.3) 171 (19.2) 15(10.1)

30-40 99 (10.8) 18 (14.6) 99 (11.1) 17 (11.5)
Employed (work or student)

No 428 (49.2) 62 (53.0) 0.44 410 (48.5) 79(56.4) 0.08

Yes 442 (50.8) 55 (47.0) 436 (41.5) 61 (43.6)

Maternal education

Less than high school 453 (54.5) 71 (66.4) 0.04 433 (53.9) 90(67.7) 0.005

High school/tech school 270 (325) 29 (27.1) 272 (33.8) 27(20.3)

Undergrad/grad college 108 (13.0) 7 (6.5) 99 (12.3) 16 (12.0)

Income ($)

<15k 302 (59.2) 40 (53.3) 0.48 295 (58.0) 46 (61.3) 0.4

15-30k 155 (30.4) 28 (37.3) 159 (31.2) 24(32.0)

>30k 53 (10.4) 7(9.3) 55 (10.8) 5(6.7)

Birthplace

us 446 (53.5) 59 (54.6) 0.83  433(53.7) 71(53.4) 0.95

Puerto Rico/other 387 (46.5) 49 (45.4) 374 (46.3) 62 (46.6)
Language preference

English 596 (65.9) 72 (60.0) 0.20 571 (65.0) 97 (67.4) 0.57

Spanish/both 308 (34.1) 48 (40.0) 308 (35.0) 47 (32.6)

Parous

No 357 (38.9) 46 (37.7) 0.80 326 (36.6) 77 (52.0) 0.004

Yes 561 (61.1) 76 (62.3) 565 (63.4) 71(48.0)
Pre-pregnancy BMI (kgm?)

Underweight (<20) 118 (13.1) 15 (12.4) 0.19 106 (12.1) 27(18.5) 0.04

Normal (20-24.99) 327 (36.3) 56 (46.3) 332 (37.9) 51(34.9)

Overweight (25-29.99) 232 (25.7) 26 (21.5) 215 (24.5) 42 (28.8)

Obese (>=30) 225 (24.9) 24 (19.8) 223 (25.5) 26 (17.8)
Pregnancy weight gain (Ib) 31.2 (15.8) 27.4 (14.5) 0.03 31.5(158) 27.1(14.3) 0.003
History adverse pregnancy outcome®

No 495 (88.4) 71 (94.7) 0.12 497 (88.1) 68(97.1) 0.02

Yes 65 (11.6) 4 (5.3) 67 (11.9) 2(2.9)

Cigarette use
No 678 (80.2) 81 (72.3) 0.05 651 (79.6) 107 (77.5) 0.58
Yes 167 (19.8) 31 (27.7) 167 (20.4) 31(22.5)

Alcohol use

No 838 (98.5) 111 (97.4) 0.42 811 (98.3) 137 (98.6) 1.00

Yes 13 (1.5 3(2.6) 14 (1.7) 2(1.9)
llicit drug use

No 805 (94.6) 107 (93.9) 0.75 782 (94.8) 129 (92.8) 0.34

Yes 46 (5.4 7(6.1) 43 (5.2) 10(7.2)
Perceived stress-early pregnancy

Low 543 (68.7) 71 (67.6) 0.83 572 (68.4) 86 (68.8) 0.4

High 248 (31.4) 34 (32.4) 243 (31.6) 39(31.2)
Perceived stress-mid pregnancy

Low 466 (72.7) 48 (70.6) 0.71 450 (74.4) 64 (61.5) 0.007

High 175 (27.3) 20 (29.4) 155 (25.6) 40 (38.5)
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Table 3.25 continued.

Preterm birth SGA
No Yes P No Yes P
Life events-early pregnancy
<3 life events 515 (67.0) 66 (64.7) 0.65 49 (66.0) 87(71.9) 0.20
3+ life events 254 (33.0) 36 (35.3) 255 (34.0) 34(28.1)
Life events-mid pregnancy
<3 life events 484 (76.0) 45 (66.2) 0.07 452 (75.2) 77(74.0) 0.80
3+ life events 153 (24.0) 23 (33.8) 149 (24.8) 27(26.0)
Total caloric intake
1st quartile 149 (25.6) 17 (27.0) 0.60 139 (25.2) 27(28.7) 0.91
2nd quartile 147 (25.3) 16 (25.4) 140 (25.4) 23(24.5)
3rd quartile 142 (24.4) 11 (17.5) 132 (24.0) 21(22.3)
4th quartile 144 (24.7) 19 (30.2) 140 (25.4) 23(24.5)

SGA denotes small-for-gestational-age
a=Prior preterm, low birth weight, stillbirth, or infant with anomalies. Association restricted to parous women.
P-values for cells with N<5 were calculated using Fisher's exact test, all others calculated using Chi-square test.
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Table 3.26. Distribution of participants according to KPAS physical activity scorein
pre, early and mid pregnancy. Latina GDM Study, 2000-2004.

25th 50th 75th

Type of physical activity N Mean (SD) percentile  percentile percentile

Sports/exercise activity

Pre pregnancy 933 2.36 (1.2) 1.50 2.00 3.25
Early pregnancy 920 1.61 (0.7) 1.25 1.25 1.75
Mid pregnancy 716 1.61 (0.7) 1.25 1.50 1.75

Household/caregiving activity

Pre pregnancy 965 2.50 (0.6) 211 2.44 2.89
Early pregnancy 954 2.28 (0.6) 1.88 2.33 2.67
Mid pregnancy 720 2.27 (0.6) 1.88 2.33 2.67

Occupational activity

Pre pregnancy 938 2.44 (1.1) 1.00 2.57 3.29
Early pregnancy 930 1.87 (1.0) 1.00 1.00 2.71
Mid pregnancy 706 1.73 (1.0) 1.00 1.00 2.57

Active transportation

Pre pregnancy 942 2.70 (0.8) 2.25 2.75 3.25
Early pregnancy 925 2.29 (0.8) 1.75 2.25 3.00
Mid pregnancy 720 2.43 (0.7) 1.75 2.50 3.00

Total activit)}’

Pre pregnancy 910 10.10(1.9) 8.82 10.10 11.39
Early pregnancy 903 8.69 (1.7) 7.52 8.56 9.79
Mid pregnancy 700 8.66 (1.7) 7.50 8.61 9.85

a=KPAS scores range from 1-5, with 5 being the highest amount of activity.
b=Total activity was weighted by the contribution of each activity toward the total.
SD denotes standard deviation.
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Table 3.27. Distribution of participants according to characteristics and

sports/exer cise participation. Latina GDM Study, 2000-2004.

Sports/exercise participation

1st quartile 2nd quartile 3rd quartile 4th quartile P
Age (years)
16-19 75 (35.6) 95 (37.0) 58 (29.4) 93 (36.5) 0.38
20-24 79 (37.4) 95 (37.0) 72 (36.6) 97 (38.0)
25-29 36 (17.1) 40 (15.6) 48 (24.4) 37 (14.5)
30-40 21(10.0) 27 (10.5) 19 (9.6) 28 (11.0)
Employed (work, volunteer, student)
No 118 (55.9) 115 (45.1) 96 (48.7) 121 (47.6) 0.12
Yes 93 (44.1) 140 (54.9) 101 (51.3) 133 (52.4)
Maternal education
Less than high school 124 (60.2) 118 (49.2) 106 (57.3) 141 (58.8) 0.30
High school/tech school 59 (28.6) 89 (37.1) 55 (29.7) 72 (30.0)
Undergrad/grad college 23(11.2) 33 (13.8) 24 (13.0) 27 (11.3)
Income ($)
<15k 96 (68.1) 80 (53.0) 64 (62.1) 81 (54.0) 0.11
15-30k 35(24.8) 56 (37.1) 27 (26.2) 51 (34.0)
>30k 10(7.1) 15 (9.9) 12 (11.7) 18 (12.0)
Birthplace
us 105 (50.7) 126 (52.5) 109 (58.3) 130 (53.9) 0.48
Puerto Ricolother 102 (49.3) 114 (47.5) 78 (41.7) 111 (46.1)
Language preference
English 131 (62.1) 167 (66.0) 127 (65.1) 173 (68.1) 0.59
Spanish/both 80(37.9) 86 (34.0) 68 (34.9) 81 (31.9)
Parous
No 85 (40.3) 109 (42.6) 63 (32.0) 109 (42.8) 0.08
Yes 126 (59.7) 147 (57.4) 134 (68.0) 146 (57.2)
Pre-pregnancy BMI (kg/mz)
Underweight (<20) 37 (17.7) 32 (12.6) 20 (10.2) 33 (13.2) 0.32
Normal (20-24.99) 74(35.4) 89 (35.0) 77 (39.1) 101 (40.4)
Overweight (25-29.99) 46 (22.0) 74 (29.1) 45 (22.8) 57 (22.8)
Obese (>=30) 52(24.9) 59 (23.2) 55 (27.9) 59 (23.6)
Pregnancy weight gain (Ib) 29.8 (15.3) 30.3(14.7) 30.6 (16.0) 32.3(16.8) 0.40
History adverse pregnancy outcome?
No 136 (91.9) 152 (91.0) 136 (91.3) 140 (87.8) 0.55
Yes 12 (8.1) 15 (9.0) 13 (8.7) 20 (12.5)
Cigarette use
No 153 (73.6) 201 (80.7) 156 (80.4) 200 (80.3) 0.20
Yes 55 (26.4) 48 (19.3) 38 (19.6) 49 (19.7)
Alcohol use
No 203 (97.1) 248 (99.2) 191 (98.0) 248 (98.8) 0.31
Yes 6(2.9) 2(0.80) 4 (2.0 3(1.20)
lllicit drug use
No 197 (94.3) 236 (94.4) 187 (95.9) 233 (92.8) 0.59
Yes 12 (5.7) 14 (5.6) 8(4.1) 18 (7.2)
Perceived stress-early pregnancy
Low 116 (56.9) 164 (66.7) 151 (77.8) 182 (72.8) <0.0001
High 88 (43.1) 82 (33.3) 43 (22.2) 68 (27.2)
Perceived stress-mid pregnancy
Low 106 (69.3) 135 (71.8) 101 (76.5) 126 (71.6) 0.59
High 47 (30.7) 53 (28.2) 31 (23.5) 50 (28.40
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Table 3.27 continued.

Sports/exercise participation

1st quartile 2nd quartile 3rd quartile 4th quartile P
Life events-early pregnancy
<3 life events 126 (63.0) 169 (71.0) 127 (67.9) 159 (65.2) 0.31
3+ life events 74 (37.0) 69 (29.0) 60 (32.1) 85 (34.8)
Life events-mid pregnancy
<3 life events 113 (73.9) 141 (75.0) 103 (80.5) 130 (73.5) 0.50
3+ life events 40 (26.1) 47 (25.0) 25 (19.5) 47 (26.5)
Total caloric intake
1st quartile 36 (25.7) 47 (28.1) 37 (30.1) 33 (19.8) 0.28
2nd quartile 28(20.0) 46 (27.5) 26 (21.1) 50 (29.9)
3rd quartile 36 (25.7) 40 (24.0) 28 (22.8) 37 (22.2)
4th quartile 40 (28.6) 34 (20.4) 32 (26.0) 47 (28.1)

a=Prior preterm, low birth weight, stillbirth, or infant with anomalies. Association restricted to parous women.
P-values for cells with N<5 were calculated using Fisher's exact test, all others calculated using Chi-square
test.
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Table 3.28. Distribution of participants according to characteristics and
household/car egiving activity. Latina GDM Study, 2000-2004.

Household/caregiving activity

1st quartile 2nd quartile 3rd quartile 4th quartile P
Age (years)
16-19 155 (55.4) 76 (40.9) 66 (25.4) 35 (15.4) <0.0001
20-24 76 (27.1) 67 (36.0) 115 (44.2) 93 (40.8)
25-29 34 (12.1) 25 (13.4) 50 (19.2) 61 (26.7)
30-40 15 (5.4) 18 (9.7) 29 (11.2) 39 (17.1)
Employed (work, volunteer, student)
No 138 (50.2) 86 (47.0) 124 (47.9) 115 (51.1) 0.81
Yes 137 (49.8) 97 (53.0) 135 (52.1) 110 (48.9)
Maternal education
Less than high school 170 (64.4) 106 (60.6) 122 (50.2) 100 (47.6) 0.002
High school/tech school 72 (27.3) 55 (31.4) 76 (31.3) 80 (38.1)
Undergrad/grad college 22 (8.3) 14 (8.0) 45 (18.5) 30 (14.3)
Income ($)
<15k 94 (64.0) 58 (56.3) 93 (59.2) 81 (52.9) 0.28
15-30k 45 (30.6) 34 (33.0) 45 (28.7) 52 (34.0)
>30k 8 (5.4) 11 (10.7) 19 (12.1) 20 (13.1)
Birthplace
us 150 (56.8) 102 (57.6) 115 (47.3) 118 (55.9) 0.09
Puerto Rico/other 114 (43.2) 75 (42.4) 128 (52.7) 93 (44.1)
Language preference
English 182 (65.7) 131 (70.4) 164 (63.6) 145 (64.7) 0.48
Spanish/both 95 (34.3) 55 (29.6) 94 (36.4) 79 (35.3)
Parous
No 191 (68.2) 86 (46.2) 75 (28.9) 26 (11.4) <0.0001
Yes 89 (31.8) 100 (53.8) 185 (71.1) 201 (88.6)
Pre-pregnancy BMI (kg/m?)
Underweight (<20) 44 (15.9) 18 (9.7) 35 (13.6) 28 (12.4) 0.10
Normal (20-24.99) 113 (40.9) 71 (38.4) 87 (33.9) 83 (36.9)
Overweight (25-29.99) 72 (26.1) 47 (25.4) 64 (24.9) 51 (22.7)
Obese (>=30) 47 (17.0) 49 (26.5) 71 (27.6) 63 (28.0)
Pregnancy weight gain (Ib) 32.7 (16.8) 31.7 (15.7) 29.7 (14.1) 29.3(16.1) 0.08
History adverse pregnancy outcome
No 89 (89.9) 100 (91.7) 197 (92.9) 200 (87.7) 0.29
Yes 10 (10.1) 9 (8.3) 15 (7.2) 28 (12.3)
Cigarette use
No 225 (84.0) 140 (78.7) 200 (80.0) 158 (72.5) 0.02
Yes 43 (16.0) 38 (21.3) 50 (20.0) 60 (27.5)
Alcohol use
No 270 (98.9) 176 (98.9) 246 (98.0) 215 (97.7) 0.71
Yes 3(1.1) 211 5(2.0) 5@2.3)
lllicit drug use
No 256 (93.8) 166 (93.3) 239 (95.2) 209 (95.0) 0.78
Yes 17 (6.2) 12 (6.7) 12 (4.8) 11 (5.0)
Perceived stress-early pregnancy
Low 173 (65.8) 126 (71.2) 177 (72.2) 136 (65.4) 0.26
High 90 (34.2) 51 (28.8) 68 (27.8) 72 (34.6)
Perceived stress-mid pregnancy
Low 134 (67.0) 110 (82.7) 139 (75.5) 98 (66.2) 0.003
High 66 (33.0) 23 (17.3) 45 (24.5) 50 (33.8)
Life events-early pregnancy
<3 life events 167 (65.2) 119 (68.8) 162 (68.4) 131 (64.9) 0.76
3+ life events 89 (34.8) 54 (31.2) 75 (31.6) 71 (35.1)
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Table 3.28 continued.

Household/caregiving activity

1st quartile 2nd quartile 3rd quartile 4th quartile P

Life events-mid pregnancy

<3 life events 148 (74.4) 99 (75.0) 149 (81.0) 102 (69.4) 0.11

3+ life events 51 (25.6) 33 (25.0) 35 (19.0) 45 (30.6)
Total caloric intake

1st quartile 49 (27.8) 36 (28.8) 43 (25.0) 28 (20.4) 0.02

2nd quartile 34 (19.3) 38 (30.4) 50 (29.1) 31 (22.6)

3rd quartile 43 (24.4) 20 (16.0) 50 (29.1) 35 (25.6)

4th quartile 50 (28.4) 31 (24.8) 29 (16.9) 43 (31.4)

a=Prior preterm, low birth weight, stillbirth, or infant with anomalies. Association restricted to parous women.
P-values for cells with N<5 were calculated using Fisher's exact test, all others calculated using Chi-square

test.
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Table 3.29. Distribution of participants according to characteristics and

occupational activity. Latina GDM Study, 2000-2004.

Occupational activity

1st group 2nd group 3rd group p
Age (years)
16-19 177 (36.0) 75 (35.9) 75 (32.8) 0.47
20-24 180 (36.6) 70 (33.5) 91 (39.7)
25-29 88 (17.9) 42 (20.1) 33 (14.4)
30-40 47 (9.5) 22 (10.5) 30 (13.10
Employed (work or student)
No 458 (93.1) 0 (0) 0 (0) <0.0001
Yes 34 (6.9) 209 (100) 229 (100)
Maternal education
Less than high school 314 (67.8) 85 (43.4) 93 (43.3) <0.0001
High school/tech school 108 (23.3) 81 (41.3) 86 (40.0)
Undergrad/grad college 41 (8.9) 30 (15.3) 36 (16.7)
Income ($)
<15k 199 (71.8) 50 (38.8) 73 (51.0) <0.0001
15-30k 57 (20.6) 63 (48.8) 51 (35.7)
>30k 21 (7.6) 16 (12.4) 19 (13.3)
Birthplace
us 241 (51.9) 119 (59.8) 113 (52.8) 0.16
Puerto Rico/other 223 (48.1) 80 (40.2) 101 (47.2)
Language preference
English 303 (62.0) 151 (73.0) 149 (66.0) 0.02
Spanish/both 186 (38.0) 56 (27.0) 77 (34.0)
Parous
No 179 (36.4) 89 (42.6) 102 (44.7) 0.07
Yes 313 (63.6) 120 (57.4) 126 (55.3)
Pre-pregnancy BMI (kg/m?)
Underweight (<20) 62 (12.8) 25 (12.0) 33 (14.6) 0.85
Normal (20-24.99) 177 (36.4) 84 (40.4) 83 (36.7)
Overweight (25-29.99) 120 (24.7) 54 (26.0) 54 (23.9)
Obese (>=30) 127 (26.1) 45 (21.6) 56 (24.8)
Pregnancy weight gain (Ib) 29.6 (15.6) 31.5(16.4) 32.6 (15.1) 0.05
History adverse pregnancy outcome®
No 320 (91.2) 126 (94.0) 127 (86.4) 0.08
Yes 31(8.8) 8 (6.0) 20 (13.6)
Cigarette use
No 351 (73.7) 165 (82.5) 194 (87.8) <0.0001
Yes 125 (26.3) 35 (17.5) 27 (12.2)
Alcohol use
No 467 (97.5) 200 (99.0) 223 (99.6) 0.12
Yes 12 (2.5) 2(1.0) 1(0.4)
Illicit drug use
No 447 (93.3) 193 (95.5) 214 (95.5) 0.35
Yes 32 (6.7) 9 (4.5) 10 (4.5)
Perceived stress-early pregnancy
Low 302 (64.7) 147 (76.2) 156 (70.3) 0.01
High 165 (35.3) 46 (23.8) 66 (29.7)
Perceived stress-mid pregnancy
Low 237 (67.9) 115 (82.1) 115 (71.9) 0.007
High 112 (32.1) 25 (17.9) 45 (28.1)
Life events-early pregnancy
<3 life events 289 (63.7) 150 (78.1) 136 (64.10 0.001
3+ life events 165 (36.3) 42 (21.9) 76 (35.9)
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Table 3.29 continued.

Occupational activity

1st group 2nd group 3rd group P

Life events-mid pregnancy

<3 life events 248 (71.3) 116 (83.5) 121 (76.1) 0.02

3+ life events 100 (28.7) 23 (16.5) 38 (23.9)
Total caloric intake

1st quartile 86 (27.7) 34 (27.0) 32 (20.0) 0.70

2nd quartile 73 (23.5) 33 (26.2) 43 (26.9)

3rd quartile 74 (23.8) 29 (23.0) 41 (25.6)

4th quartile 78 (25.1) 30 (23.8) 44 (27.5)

a=Prior preterm, low birth weight, stillbirth, or infant with anomalies. Association restricted to
parous women.

P-values for cells with N<5 were calculated using Fisher's exact test, all others calculated
calculated using Chi-square test.
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Table 3.30. Distribution of participants according to characteristics and active
transportation. Latina GDM Study, 2000-2004.

Active living
1st quartile 2nd quartile 3rd quartile 4th quartile P
Age (years)
16-19 76 (34.6) 90 (32.5) 73 (38.2) 85 (35.9) 0.69
20-24 80 (36.4) 102 (36.8) 65 (34.0) 95 (40.1)
25-29 42 (19.1) 56 (20.2) 29 (15.2) 35 (14.8)
30-40 22 (10.0) 29 (10.5) 24 (12.6) 22 (9.3)
Employed (work or student)
No 110 (50.2) 127 (46.2) 98 (51.3) 118 (49.8) 0.69
Yes 109 (49.8) 148 (53.8) 93 (48.7) 119 (50.2)
Maternal education
Less than high school 120 (58.2) 135 (51.5) 104 (58.8) 130 (56.8) 0.68
High school/tech school 65 (31.6) 90 (34.4) 51 (28.8) 70 (30.6)
Undergrad/grad college 21 (10.2) 37 (14.1) 22 (12.4) 29 (12.7)
Income ($)
<15k 74 (57.8) 91 (54.2) 69 (66.4) 86 (58.5) 0.62
15-30k 40 (31.3) 57 (33.9) 28 (26.9) 46 (31.3)
>30k 14 (10.9) 20 (11.9) 7(6.7) 15 (10.2)
Birthplace
us 115 (55.3) 133 (50.4) 98 (55.4) 126 (55.0) 0.63
Puerto Rico/other 93 (44.7) 131 (49.6) 79 (44.6) 103 (45.0)
Language preference
English 139 (63.8) 171 (62.2) 129 (68.2) 162 (68.6) 0.35
Spanish/both 79 (36.2) 104 (37.8) 60 (31.8) 74 (31.4)
Parous
No 80 (36.5) 104 (37.6) 90 (47.1) 95 (40.1) 0.12
Yes 139 (63.5) 173 (62.4) 101 (52.9) 142 (59.9)
Pre-pregnancy BMI (kg/m?)
Underweight (<20) 39 (17.8) 31 (11.3) 24 (12.8) 27 (11.5) 0.06
Normal (20-24.99) 77 (35.3) 100 (36.5) 80 (42.6) 86 (36.6)
Overweight (25-29.99) 50 (22.9) 82 (29.9) 44 (23.4) 50 (21.3)
Obese (>=30) 52 (23.9) 61 (22.3) 40 (21.3) 72 (30.6)
Pregnancy weight gain (Ib) 31.1(15.8) 32.1(16.3) 28.5(14.6) 30.7 (15.6) 0.17
History adverse pregnancy outcome
No 144 991/7) 170 (91.4) 110 (87.3) 143 (90.5) 0.59
Yes 13 (8.3) 16 (8.6) 16 (12.7) 15 (9.5)
Cigarette use
No 163 (76.9) 214 (80.2) 154 (82.3) 180 (76.9) 0.45
Yes 49 (23.1) 53 (19.8) 33 (17.7) 54 (23.1)
Alcohol use
No 21 (97.7) 267 (98.9) 184 (98.4) 230 (98.3) 0.79
Yes 5(2.3) 3(1.1) 3(1.6) 4(1.7)
Illicit drug use
No 205 (94.9) 257 (95.2) 178 (95.2) 215 (91.9) 0.34
Yes 11 (5.1) 13 (4.8) 9 (4.8) 19 (8.1)
Perceived stress-early pregnancy
Low 126 (60.3) 196 (73.4) 129 (70.9) 160 (68.4) 0.02
High 83 (39.7) 71 (26.6) 53 (29.1) 74 (31.6)
Perceived stress-mid pregnancy
Low 111 (71.1) 148 (75.5) 95 (73.6) 117 (68.8) 0.52
High 45 (28.9) 48 (24.5) 34 (26.4) 53 (31.2)
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Table 3.30 continued.

Active living
1st quartile 2nd quartile 3rd quartile 4th quartile P
Life events-early pregnancy
<3 life events 141 (68.4) 193 (73.7) 115 (65.3) 130 (58.3) 0.004
3+ life events 65 (31.6) 69 (26.3) 61 (34.7) 93 (41.7)
Life events-mid pregnancy
<3 life events 117 (74.5) 150 (76.9) 94 (74.6) 127 (74.7) 0.94
3+ life events 40 (25.5) 45 (32.1) 32 (25.4) 43 (25.3)
Total caloric intake
1st quartile 34 (24.8) 51 (27.8) 28 (23.3) 40 (25.5) 0.47
2nd quartile 36 (26.3) 48 (26.2) 37 (30.8) 29 (18.5)
3rd quartile 35 (25.5) 42 (23.0) 23 (19.2) 42 (26.7)
4th quartile 32 (23.4) 42 (23.0) 32 (26.7) 46 (29.3)

a=Prior preterm, low birth weight, stillbirth, or infant with anomalies. Association restricted to parous

women. P-values for cells with N<5 were calculated using Fisher's exact test, all others calculated using

Chi-square test.
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Table 3.31. Distribution of participants according to characteristics and total

activity. Latina GDM Study, 2000-2004.

Total activity

1st quartile 2nd quartile 3rd quatrtile 4th quartile P
Age (years)
16-19 124 (53.7) 80 (33.8) 65 (30.2) 46 (20.9) <0.0001
20-24 60 (26.0) 101 (42.6) 81 (37.7) 92 (41.8)
25-29 31(13.4) 40 (16.9) 41 (19.1) 48 (21.8)
30-40 16 (6.9) 16 (6.8) 28 (13.0) 34 (15.5)
Employed (work, volunteer, student)
No 174 (75.3) 134 (56.5) 84 (39.1) 50 (22.70 <0.0001
Yes 57 (24.7) 103 (43.5) 131 (60.9) 170 (77.3)
Maternal education
Less than high school 153 (69.2) 122 (55.5) 110 (53.7) 95 (45.5) <0.0001
High school/tech school 55 (24.9) 72 (32.7) 73 (35.6) 71 (34.0)
Undergrad/grad college 13 (5.9) 26 (11.8) 22 (10.7) 43 (20.6)
Income ($)
<15k 82 (70.1) 85 (60.3) 76 (57.6) 74 (50.0) 0.037
15-30k 25 (21.4) 46 (32.6) 43 (32.6) 53 (35.8)
>30k 10 (8.6) 10(7.1) 13 (9.9) 21 (14.2)
Birthplace
us 124 (55.9) 119 (54.1) 102 (49.0) 118 (56.5) 0.41
Puerto Rico/other 98 (44.1) 101 (45.9) 106 (51.0) 91 (43.5)
Language preference
English 140 (61.1) 164 (69.2) 138 (64.8) 144 (66.40 0.32
Spanish/both 89 (38.9) 73 (30.8) 75 (35.2) 73 (33.6)
Parous
No 131 (56.7) 99 (41.8) 79 (36.7) 51 (23.3) <0.0001
Yes 100 (43.3) 138 (58.2) 136 (63.3) 168 (76.7)
Pre-pregnancy BMI (kg/m°)
Underweight (<20) 36 (15.8) 35 (14.9) 19 (8.9) 27 (12.4) 0.36
Normal (20-24.99) 91 (39.9) 81 (34.5) 84 (39.4) 80 (36.9)
Overweight (25-29.99) 55 (24.1) 62 (26.4) 50 (23.5) 51 (23.5)
Obese (>=30) 46 (20.2) 57 (24.3) 60 (28.2) 59 (27.2)
Pregnancy weight gain (Ib) 32.0 (17.1) 30.3 (14.6) 30.6 (14.9) 30.5(16.4) 0.67
History adverse pregnancy outcome®
No 101 (92.7) 141 (91.6) 141 (90.4) 172 (88.7) 0.67
Yes 897.3) 13(8.4) 15 (9.6) 22 (11.3)
Cigarette use
No 181 (79.0) 171 (75.3) 173 (82.4) 173 (79.7) 0.34
Yes 48 (21.0) 56 (24.7) 37 (17.6) 44 (20.30
Alcohol use
No 226 (98.3) 224 (97.4) 206 (98.1) 217 (99.5) 0.31
Yes 4(1.7) 6 (2.6) 4(1.9) 1(0.5)
Illicit drug use
No 215 (93.5) 214 (93.0) 203 (96.7) 205 (94.0) 0.37
Yes 15 (6.5) 16 (7.0) 7(3.3 13 (6.0)
Perceived stress-early pregnancy
Low 144 (63.4) 157 (68.6) 139 (68.5) 160 (73.4) 0.16
High 83 (36.6) 72 (31.4) 64 (31.5) 58 (26.6)
Perceived stress-mid pregnancy
Low 116 (70.30 122 (70.1) 119 (75.3) 98 (71.5) 0.71
High 49 (29.7) 52 (29.9) 39 (24.7) 39 (28.5)
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Table 3.31 continued.

Total activity

1st quartile 2nd quartile 3rd quartile 4th quartile P
Life events-early pregnancy
<3 life events 140 (63.9) 167 (74.6) 139 (67.8) 126 (61.5) 0.02
3+ life events 79 (36.1) 57 (25.5) 66 (32.3) 79 (38.5)
Life events-mid pregnancy
<3 life events 122 (73.9) 134 (77.5) 114 (74.0) 107 (77.0) 0.82
3+ life events 43 (26.1) 39 (22.5) 40 (26.0) 32 (23.0)
Total caloric intake
1st quartile 44 (28.8) 43 (28.1) 38(28.2) 25 (17.4) 0.21
2nd quartile 32 (20.9) 35 (22.9) 41 (30.4) 36 (25.0)
3rd quartile 36 (23.5) 38 (24.8) 26 (19.3) 40 (27.8)
4th quartile 41 (26.8) 37 (24.2) 30 (22.2) 43 (29.9)

a=Prior preterm, low birth weight, stillbirth, or infant with anomalies. Association restricted to parous women.
P-values for cells with N<5 were calculated using Fisher's exact test, all others calculated using Chi-square
test.
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Table 3.32. Risk of preterm birth by type and timing of physical activity:
Unadjusted odds ratios and 95% confidenceintervals. Latina GDM Study, 2000-
2004.

Pre pregnancy

Early pregnancy

Mid pregnancy

N Cases OR(95%C.l) N Cases OR(95%C.l) N  Cases OR (95% C.1.)
Sports/exercise
1st quartile 232 31 Ref 211 23 Ref 143 16 Ref
2nd quartile 261 31 0.87(0.51,1.49) 257 34 1.25(0.71,2.19) 180 12 0.57 (0.26, 1.24)
3rd quartile 213 18 0.60(0.32,1.11) 197 16 0.72(0.37,1.41) 201 20 0.89 (0.44, 1.76)
4th quartile 227 28 091(0.53,158) 255 35 1.30(0.74,2.28) 192 20 0.92 (0.46, 1.85)
Prrend 0.5 0.66 0.81
Household/
caregiving
1st quartile 268 32 Ref 280 38 Ref 160 17 Ref
2nd quartile 215 23 0.88(0.50,1.56) 186 21 0.81(0.46,1.43) 192 20 0.98 (0.49, 1.94)
3rd quartile 267 27 0.83(0.48,1.43) 260 23 0.62 (0.36, 1.07) 200 18 0.83(0.41, 1.67)
4th quartile 215 31 1.24(0.73,2.11) 228 29 0.93(0.55,1.56) 168 14 0.77 (0.36, 1.61)
Pend 0.54 0.5 0.41
Occupational®
1st group 257 34 Ref 492 61 Ref 421 41 Ref
2nd group 197 15 0.54(0.29,1.02) 209 22 0.83(0.50,1.39) 100 13 1.39(0.71, 2.70)
3rd group 262 40 1.18(0.72,1.94) 229 28 0.98 (0.61,1.59) 185 14 0.76 (0.40, 1.43)
4th group 222 21 0.69 (0.39, 1.22)
Piend 0.68 0.85 0.53
Active
transportation
1st quartile 235 30 Ref 220 31 Ref 184 20 Ref
2nd quartile 200 20 0.76 (0.42,1.38) 277 26 0.63(0.36,1.10) 138 13 0.85(0.41, 1.78)
3rd quartile 304 43 1.13(0.68,1.86) 191 21 0.75(0.42,1.36) 182 19 0.96 (0.49, 1.86)
4th quartile 203 18 0.67(0.36,1.23) 237 32 0.95(0.56,1.62) 216 17 0.70 (0.36, 1.38)
Prend 0.52 0.92 0.37
Total activity
1st quartile 236 26 Ref 231 30 Ref 177 19 Ref
2nd quartile 228 28 1.13(0.64,2.00) 237 31 1.01(0.59,1.73) 170 15 0.81 (0.40, 1.64)
3rd quartile 221 26 1.08(0.60,1.92) 215 21 0.73(0.40,1.31) 179 18 0.93(0.47,1.84)
4th quartile 225 27 110(0.62,1.95 220 26 0.90 (0.51,1.57) 174 15 0.79 (0.39, 1.60)
Pyend 0.41 0.75 0.96

a=Referent group is non-working women; only 3 groups were created for early and mid pregnancy because only
50% of women were working.
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Table 3.33. Risk of preterm birth by changein physical activity from preto early
pregnancy: Unadjusted and adjusted oddsratiosand 95% confidenceintervals.
Latina GDM Study, 2000-2004.

N Cases OR 95% ClI OR* 95% CI

Sports/exercise change
25% decrease or greater 394 43 Ref Ref Ref Ref
5%-25% decrease 123 14 1.05 0.55, 1.99 1.07 0.53, 2.16
5% decrease to 5% increase 241 29 111 0.68, 1.84 1.24 0.62, 2.47
5% increase or greater 115 14 1.13 0.60, 2.15 1.43 0.67, 3.06
Ptrend 0.62 0.35

Household change
25% decrease or greater 142 19 Ref Ref Ref Ref
5%-25% decrease 320 43 1.00 0.56, 1.79 1.22 0.66, 2.26
5% decrease to 5% increase 278 27 0.70 0.37, 1.30 0.91 0.46, 1.78
5% increase or greater 174 15 0.61 0.30, 1.25 0.65 0.29, 1.45
Ptrend 0.07 0.16

Occupational change
25% decrease or greater 308 35 Ref Ref Ref Ref
5%-25% decrease 92 13 1.29 0.65, 2.55 1.40 0.68, 2.89
5% decrease to 5% increase 323 40 111 0.68, 1.79 1.18 0.64, 2.15
5% increase or greater 152 14 0.79 0.41,1.53 0.93 0.44,1.94
Ptrend 0.71 0.94

Active living change
25% decrease or greater 277 29 Ref Ref Ref Ref
5%-25% decrease 217 27 1.22 0.70, 2.13 1.39 0.78, 2.48
5% decrease to 5% increase 202 31 1.56 0.91, 2.68 151 0.83, 2.77
5% increase or greater 179 15 0.79 041,151 0.70 0.33, 1.47
Ptrend 0.94 0.64

Total activity change
25% decrease or greater 202 33 Ref Ref Ref Ref
5%-25% decrease 357 32 0.50 0.30, 0.85 0.53 0.31,0.94
5% decrease to 5% increase 178 24 0.80 0.45, 1.41 0.92 0.48, 1.77
5% increase or greater 102 10 0.56 0.26, 1.18 0.74 0.32,1.69
Phrend 0.25 0.41

a= Adjusted for maternal age, education, pre-pregnancy BMI, and pre-pregnancy activity level
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Table 3.34. Risk of SGA by type and timing of physical activity: Unadjusted and
adjusted oddsratiosand 95% confidence intervals. Latina GDM Study, 2000-2004.

Pre pregnancy Early pregnancy Mid pregnancy
N Cases OR (95% C.l.) N Cases OR (95% C.l.) N Cases OR (95% C.1)
Sports/exercise
1st quartile 232 45 Ref 211 33 Ref 143 12 Ref
2nd quartile 261 33 0.60 (0.37, 0.98) 257 39 0.97 (0.58, 1.60) 180 36 2.73 (1.36, 5.47)
3rd quartile 213 25 0.55 (0.33,0.94) 197 24  0.75(0.43,1.32) 201 26 1.62(0.79, 3.33)
4th quartile 227 30 0.64 (0.38, 1.05) 255 34 0.83 (0.49, 1.39) 192 32 2.18 (1.08, 4.41)
p-trend 0.07 0.35 0.22
Household/
caregiving
1st quartile 268 43 Ref 280 43 Ref 160 33 Ref
2nd quartile 215 30 0.85 (0.51, 1.41) 186 28 0.98 (0.58, 1.64) 192 33 0.80 (0.47, 1.37)
3rd quartile 267 34 0.77 (0.47, 1.250 260 35 0.86 (0.53, 1.40) 200 21 0.45 (0.25, 0.82)
4th quartile 215 29 0.82 (0.49,1.36) 228 25  0.68(0.40,1.15) 168 19  0.49(0.27, 0.91)
p-trend 0.35 0.14 0.004
Occupational®
1st group 257 42 Ref 492 77 Ref 421 68 Ref
2nd group 197 32 1.00 (0.60, 1.65) 209 24 0.70 (0.43, 1.14) 100 9 0.51 (0.25, 1.07)
3rd group 262 30 0.66 (0.40, 1.10) 229 28  0.75(0.47,1.19) 185 25  0.81(0.49, 1.33)
4th group 222 29 0.77 (0.46, 1.28)
p-trend 0.14 0.15 0.27
Active
transportation
1st quartile 235 39 Ref 220 33 Ref 184 31 Ref
2nd quartile 200 29 0.85 (0.51, 1.44) 277 30 0.69 (0.40, 1.16) 138 25 1.09 (0.61, 1.95)
3rd quartile 304 42 0.81 (0.50, 1.30) 191 35 1.27 (0.75, 2.13) 182 23 0.71 (0.40, 1.28)
4th quartile 203 25 0.71(0.41,1.21) 237 30 0.82(0.48,1.39) 216 27  0.71(0.40, 1.23)
p-trend 0.20 0.99 0.12
Total activity
1st quartile 236 47 Ref 231 36 Ref 177 37 Ref
2nd quartile 228 25 0.50 (0.29, 0.84) 237 38 1.03 (0.63, 1.70) 170 31 0.84 (0.50, 1.44)
3rd quartile 221 25 0.52 (0.31,0.87) 215 22  0.62(0.35,1.09) 179 19  0.45(0.25, 0.82)
4th quartile 225 32 0.67 (0.41, 1.09) 220 29 0.82 (0.49, 1.40) 174 15 0.36 (0.19, 0.68)
p-trend 0.10 0.21 0.0002

a=Referent group is non-working women; only 3 groups were created for early and mid pregnancy because only 50%
of women were working.
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Table 3.35. Risk of SGA by changein physical activity from preto early pregnancy:
Unadjusted and adjusted oddsratios and 95% confidenceintervals. Latina GDM
Study, 2000-2004.

Unadijusted Adjusted
N Cases OR 95% CI OR* 95% CI
Sports/exercise change
25% decrease or greater 394 53 1.00 Ref 1.00 Ref
5%-25% decrease 123 21 1.33 0.76, 2.30 1.09 0.59, 2.02
5% decrease to 5% increase 241 33 1.02 0.64, 1.63 0.67 0.35, 1.29
5% increase or greater 115 18 1.19 0.67, 2.13 0.75 0.36, 1.55
Pirend 0.67 0.30
Household change
25% decrease or greater 142 27 1.00 Ref 1.00 Ref
5%-25% decrease 320 39 0.59 0.35,1.01 0.63 0.36,1.12
5% decrease to 5% increase 278 31 0.54 0.31, 0.94 0.67 0.36, 1.23
5% increase or greater 174 32 0.96 0.54, 1.69 1.04 0.84, 2.00
Pirend 0.98 0.76
Occupational change
25% decrease or greater 308 44 1.00 Ref 1.00 Ref
5%-25% decrease 92 10 0.73 0.35,1.52 0.70 0.32,1.54
5% decrease to 5% increase 323 46 1.01 0.64, 1.56 0.84 0.48, 1.48
5% increase or greater 152 23 1.07 0.62, 1.85 1.04 0.55,1.54
Prrend 0.79 0.92
Active living change
25% decrease or greater 277 31 1.00 Ref 1.00 Ref
5%-25% decrease 217 32 1.37 0.81, 2.33 1.32 0.76, 2.27
5% decrease to 5% increase 202 36 1.72 1.02,2.89 1.67 0.90, 2.93
5% increase or greater 179 25 1.29 0.73, 2.26 1.25 0.67,2.32
Ptrend 0.20 0.31
Total activity change
25% decrease or greater 202 26 1.00 Ref 1.00 Ref
5%-25% decrease 357 53 1.18 0.71, 1.96 1.10 0.64, 1.89
5% decrease to 5% increase 178 28 1.26 0.71, 2.25 121 0.63, 2.33
5% increase or greater 102 10 0.74 0.34, 1.59 0.73 0.30,1.75
Ptrend 0.74 0.75

a = Adjusted for maternal age, pre-pregnancy BMI, parity, maternal education and pre-pregnancy activity level.
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Table 3.36. Multivariable adjusted risk of preterm birth by type and timing of
physical activity: Adjusted oddsratiosand 95% C.I.s. Latina GDM Study, 2000-

2004.
Pre preghancy Early pregnancy Mid pregnancy
OR 95% ClI OR 95% CI OR 95% CI
Sports/exercise activity® N=889 N=865 N=689
1st quartile 1.00 Ref 1.00 Ref 1.00 Ref
2nd quartile 0.86 0.49,1.52 1.39 0.77,2.51 0.51 0.23,1.15
3rd quartile 0.62 0.33,1.18 0.79 0.39,1.58 0.74 0.36,1.51
4th quartile 0.93 0.52,1.66 1.37 0.76, 2.47 0.83 0.41, 1.68
Piend 0.6 0.6 0.91
Household/caregiving
activity” N=903 N=886 N=693
1st quartile 1.00 Ref 1.00 Ref 1.00 Ref
2nd quartile 0.92 0.50, 1.72 0.88 0.48,1.61 0.84 0.40, 1.76
3rd quartile 0.95 0.51,1.75 0.72 0.40, 1.32 0.84 0.40, 1.80
4th quartile 1.37 0.74, 2.55 0.94 0.50, 1.75 0.74 0.32,1.73
Piend 0.35 0.65 0.52
Occupational activity®® N=884 N=868 N=680
1st group 1.00 Ref 1.00 Ref 1.00 Ref
2nd group 0.65 0.33,1.29 1.02 0.59, 1.77 1.60 0.80, 3.17
3rd group 1.42 0.83,2.42 1.24 0.74, 2.06 0.90 0.47,1.72
4th group 0.89 0.48, 1.65
Piend 0.64 0.44 0.94
Active transportation
activity® N=892 N=868 N=693
1st quartile 1.00 Ref 1.00 Ref 1.00 Ref
2nd quartile 0.81 0.42,1.54 0.56 0.31,1.02 0.98 0.46, 2.09
3rd quartile 1.25 0.73,2.14 0.77 0.42,1.43 0.92 0.46, 1.87
4th quartile 0.76 0.40, 1.46 0.97 0.56, 1.69 0.77 0.38, 1.55
0.86 0.77 0.45
Total activity” N=868 N=849 N=674
1st quartile 1.00 Ref 1.00 Ref 1.00 Ref
2nd quartile 1.25 0.68, 2.28 1.05 0.59, 1.87 0.85 0.40,1.81
3rd quartile 1.34 0.72,2.50 0.79 0.43,1.48 1.04 0.50, 2.13
4th quartile 1.29 0.69, 2.40 0.99 0.54,1.83 0.96 0.45, 2.05
0.41 0.75 0.96

a= Adjusted for age, education and pre-pregnancy BMI.
b= Adjusted for age, education, pre-pregnancy BMI, and parity.

c= 1st group (referent group) is composed of those who are not employed. Only three groups

were created for early and mid pregnancy because 50% were not employed.
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Table 3.37. Multivariable adjusted risk of SGA by type and timing of physical
activity: Adjusted oddsratiosand 95% confidenceintervals. Latina GDM Study,

2000-2004.
Pre pregnancy Early pregnancy Mid pregnancy
OR 95% CI OR 95% CI OR 95% CI
Sports/exercise activity N=925 N=910 N=712
1st quartile 1.00 Ref 1.00 Ref 1.00 Ref
2nd quartile 0.66 0.40, 1.09 0.94 0.56, 1.59 2.90 1.42,5.95
3rd quartile 0.56 0.36, 0.96 0.84 0.47,1.50 1.58 0.75,3.31
4th quartile 0.69 0.41, 1.15 0.80 0.47,1.36 2.10 1.01, 4.33
Pirend 0.11 0.36 0.34
Household/caregiving activity N=952 N=942 N=716
1st quartile 1.00 Ref 1.00 Ref 1.00 Ref
2nd quartile 1.10 0.64, 1.89 1.18 0.69, 2.03 0.94 0.53, 1.66
3rd quartile 1.18 0.69, 2.03 1.10 0.65, 1.89 0.53 0.28, 1.00
4th quartile 1.38 0.77,2.45 1.12 0.61, 2.06 0.69 0.34, 1.39
Pirend 0.28 0.72 0.10
Occupational activity N=928 N=919 N=703
1st group 1.00 Ref 1.00 Ref 1.00 Ref
2nd group 1.01 0.60, 1.73 0.71 0.42,1.18 0.50 0.24, 1.06
3rd group 0.67 0.39,1.13 0.76 0.47,1.23 0.80 0.47,1.35
4th group 0.82 0.48, 1.40
Pirend 0.23 0.20 0.39
Active transportation activity N=933 N=914 N=716
1st quartile 1.00 Ref 1.00 Ref 1.00 Ref
2nd quartile 0.76 0.44,1.31 0.69 0.40, 1.18 1.10 0.60, 1.99
3rd quartile 0.79 0.48,1.28 111 0.64, 1.90 0.60 0.33,1.11
4th quartile 0.66 0.38,1.15 0.81 0.47,1.40 0.64 0.36, 1.14
Pirend 0.16 0.87 0.048
Total activity N=902 N=893 N=697
1st quartile 1.00 Ref 1.00 Ref 1.00 Ref
2nd quartile 0.56 0.33,0.96 1.13 0.67, 1.92 0.95 0.55, 1.65
3rd quartile 0.64 0.37,1.11 0.65 0.35, 1.19 0.50 0.27,0.92
4th quartile 0.91 0.54, 1.52 1.13 0.64, 2.00 0.44 0.22,0.86
Pirend 0.68 0.84 0.003

Estimates adjusted for maternal age, pre-pregnancy BMI, parity, and maternal education.
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Table 3.38. Linear regression of gestational age: Unadjusted and adjusted beta estimates and p-values by type and timing of

physical activity. Latina GDM Study, 2000-2004.

Pre pregnancy Early pregnancy Mid pregnancy
Unadjusted Adjusted* Unadjusted Adjusted* Unadjusted Adjusted*
B (p-value) B (p-value) B (p-value) B (p-value) B (p-value) B (p-value)

Sports/exercise N=933 N=870 N=920 N=854 N=716 N=684
1st quartile Ref Ref Ref Ref Ref Ref
2nd quartile 0.31 (0.19) 0.27 (0.26) 0.31 (0.20) 0.30 (0.24) 0.12 (0.59) 0.14 (0.55)
3rd quartile 0.58 (0.02) 0.55 (0.03) 0.53 (0.04) 0.51 (0.06) -0.03 (0.89) 0.076 (0.74)
4th quartile 0.10 (0.69) 0.091 (0.71) 0.32 (0.19) 0.32 (0.21) 0.10 (0.65) 0.18 (0.43)

Household/caregiving N=965 N=881 N=954 N=868 N=720 N=688
1st quartile Ref Ref Ref Ref Ref Ref
2nd quartile -0.02 (0.93) 0.034 (0.89) 0.26 (0.28) 0.21 (0.43) -0.15 (0.50) -0.081 (0.72)
3rd quartile 0.25 (0.28) 0.36 (0.14) 0.50 (0.03) 0.44 (0.07) 0.04 (0.86) 0.011 (0.96)
4th quartile -0.40 (0.10) -0.35 (0.18) 0.12 (0.61) 0.12 (0.64) 0.07 (0.75) 0.087 (0.72)

Occupational activity N=938 N=862 N=930 N=852 N=706 N=675
1st group Ref Ref Ref Ref Ref Ref
2nd group 0.26 (0.30) 0.048 (0.85) 0.20 (0.36) 0.10 (0.66) -0.37 (0.10) -0.49 (0.03)
3rd group -0.27 (0.25) -0.49 (0.04) 0.11 (0.59) -0.009 (0.97) 0.21 (0.25) 0.09 (0.65)
4th group 0.38 (0.12) 0.16 (0.53)

Active transportation N=942 N=871 N=925 N=854 N=720 N=688
1st quartile Ref Ref Ref Ref Ref Ref
2nd quartile 0.26 (0.30) 0.22 (0.40) 0.30 (0.21) 0.35 (0.16) 0.10 (0.66) 0.090 (0.70)
3rd quatrtile 0.27 (0.24) 0.23 (0.33) 0.05 (0.84) 0.009 (0.97) 0.12 (0.57) 0.18 (0.42)
4th quartile 0.28 (0.27) 0.25 (0.32) 0.16 (0.52) 0.14 (0.59) 0.32 (0.12) 0.34 (0.10)

Total activity N=910 N=850 N=903 N=838 N=700 N=669
1st quartile Ref Ref Ref Ref Ref Ref
2nd quartile 0.01 (0.95) 0.026 (0.92) -0.11 (0.65) -0.026 (0.92) 0.31 (0.16) 0.33 (0.14)
3rd quartile 0.11 (0.66) 0.074 (0.77) 0.20 (0.41) 0.16 (0.56) -0.02 (0.92) -0.089 (0.67)
4th quartile 0.002 (0.99) -0.045 (0.86) 0.14 (0.57) 0.10 (0.71) 0.31 (0.15) 0.28 (0.23)

* Adjusted for maternal age, pre-pregnancy BMI, maternal education, and pregnancy smoking



Table 3.39. Linear regression estimates for gestational age by change in physical
activity from preto early pregnancy: Unadjusted and adjusted beta estimates and
p-values. Latina GDM Study, 2000-2004.

Unadjusted Multivariable Adjusted*
B (p-value) B (p-value)
Sports/exercise change N=873 N=837
25% decrease or greater Ref Ref
5%-25% decrease 0.29 (0.29) 0.21(0.46)
5% decrease to 5% increase -0.13 (0.54) -0.20 (0.49)
5% increase or greater 0.13 (0.64) 0.032 (0.92)
Household change N=915 N=854
25% decrease or greater Ref Ref
5%-25% decrease -0.014 (0.96) -0.16 (0.56)
5% decrease to 5% increase 0.22 (0.42) 0.11 (0.71)
5% increase or greater 0.49 (0.09) 0.44 (0.17)
Occupational change N=876 N=825
25% decrease or greater Ref Ref
5%-25% decrease 0.016 (0.96) 0.000 (1.00)
5% decrease to 5% increase 0.13 (0.54) 0.24 (0.34)
5% increase or greater 0.26 (0.32) 0.20 (0.49)
Active living change N=876 N=833
25% decrease or greater Ref Ref
5%-25% decrease -0.18 (0.45) -0.26 (0.29)
5% decrease to 5% increase -0.24 (0.30) -0.17 (0.52)
5% increase or greater -0.063 (0.80) -0.002 (0.99)
Total activity change N=839 N=805
25% decrease or greater Ref Ref
5%-25% decrease 0.27 (0.25) 0.33(0.17)
5% decrease to 5% increase 0.10 (0.71) 0.087 (0.80)
5% increase or greater 0.58 (0.07) 0.50 (0.17)

* Adjusted for maternal age, pre-pregnancy BMI, maternal education, pregnancy smoking,

and pre-pregnancy activity level.
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Table 3.40. Linear regression of birth weight: Gestational age-adjusted and multivariable-adjusted beta estimates and p-

values. Latina GDM Study, 2000-2004.

Pre pregnancy

Early pregnancy

Mid pregnancy

GA Adjusted Adjusted GA Adjusted Adjusted GA Adjusted Adjusted
B (p-value) B (p-value) B (p-value) B (p-value) B (p-value) B (p-value)

Sports/exercise N=932 N=888 N=920 N=865 N=716 N=689

1st quartile Ref Ref Ref Ref Ref Ref

2nd quartile 16.91 (0.66) 3.92 (0.92) 20.85 (0.60) 23.23 (0.56) -31.68 (0.51) -28.41 (0.55)

3rd quartile 49.89 (0.22) 64.39 (0.11) 17.52 (0.68) -8.93 (0.93) -23.56 (0.62) -1.65 (0.97)

4th quartile 8.80 (0.82) 2.42 (0.95) 14.27 (0.72) 5.21 (0.89) -50.37 (0.29) -40.30 (0.39)
Household/caregiving N=964 N=902 N=953 N=885 N=720 N=693

1st quartile Ref Ref Ref Ref Ref Ref

2nd quartile 61.94 (0.11) 14.24 (0.72) 18.01 (0.65) -13.83 (0.74) 91.62 (0.046) 79.03 (0.089)

3rd quartile 91.84 (0.012) 18.66 (0.64) 57.77 (0.11) 4.56 (0.91) 162.53 (0.0004) 136.93 (0.004)

4th quartile 100.21 (0.010) 0.012 (1.00) 91.64 (0.015) 17.87 (0.68) 190.61 (<0.0001) 144.49 (0.006)
Occupational activity N=937 N=883 N=929 N=867 N=706 N=680

1st group Ref Ref Ref Ref Ref Ref

2nd group -20.35 (0.61) -14.97 (0.71) 92.71 (0.008) 92.59 (0.010) 133.3 (0.006) 126.65 (0.007)

3rd group 29.35(0.43) 24.91 (0.52) 34.31 (0.31 41.89 (0.23) 30.11 (0.43) 16.24 (0.67)

4th group 27.33(0.48) 8.32 (0.84)
Active transportation N=941 N=891 N=924 N=867 N=720 N=693

1st quartile Ref Ref Ref Ref Ref Ref

2nd quartile 36.87 (0.37) 30.43 (0.46) 36.39 (0.34) 35.64 (0.36) -26.41 (0.59) -12.56 (0.79)

3rd quartile 29.17 (0.43) 1.28 (0.97) -6.26 (0.88) 6.73 (0.87) 37.61 (0.41) 68.73 (0.13)

4th quartile 72.10 (0.077) 64.36 (0.12) 10.21 (0.80) -9.76 (0.81) 16.16 (0.70) 36.22 (0.40)
Total activity N=909 N=867 N=903 N=849 N=700 N=674

1st quartile Ref Ref Ref Ref Ref Ref

2nd quartile 49.19 (0.66) 29.46 (0.45) 23.40 (0.55) 13.29 (0.74) 97.97 (0.034) 86.92 (0.058)

3rd quartile 109.61 (0.006) 51.65 (0.20) 65.33 (0.10) 45.19 (0.27) 168.83 (0.0002) 154.97 (0.0007)

4th quartile 81.14 (0.039) 19.94 (0.62) 73.60 (0.065) 14.15 (0.74) 145.70 (0.0016) 91.22 (0.053)

GA denotes gestational age at birth; Ref denotes referent category.
Multivariable adjusted models included gestational age, height, pre-pregnancy BMI, maternal age, education and parity.



Table 3.41. Linear regression of birth weight by changein physical activity:
Gestational-age adjusted and multivariable adjusted beta estimates and p-values.
Latina GDM Study, 2000-2004.

GA adjusted Multivariable Adjusted*
B (p-value) B (p-value)
Sports/exercise change N=873 N=837
25% decrease or greater Ref Ref
5%-25% decrease -3.2 (0.94) 9.3 (0.84)
5% decrease to 5% increase -3.0 (0.93) 13.9 (0.76)
5% increase or greater -22.6 (0.62) -29.6 (0.57)
Household change N=914 N=853
25% decrease or greater Ref Ref
5%-25% decrease 65.5 (0.12) 50.7 (0.24)
5% decrease to 5% increase 116.2 (0.008) 103.4 (0.02)
5% increase or greater -16.5 (0.73) -1.7 (0.97)
Occupational change N=875 N=824
25% decrease or greater Ref Ref
5%-25% decrease 30.6 (0.54) 55.2 (0.28)
5% decrease to 5% increase 16.7 (0.62) 54.8 (0.18)
5% increase or greater -7.4 (0.86) 14.7 (0.75)
Active living change N=875 N=832
25% decrease or greater Ref Ref
5%-25% decrease -41.3 (0.29) -42.0 (0.28)
5% decrease to 5% increase -76.1 (0.05) -62.2 (0.13)
5% increase or greater -34.8 (0.39) -11.0 (0.80)
Total activity change N=839 N=805
25% decrease or greater Ref Ref
5%-25% decrease -37.0 (0.32) -6.2 (0.87)
5% decrease to 5% increase -28.6 (0.51) 13.8 (0.77)
5% increase or greater 12.3(0.81) 61.5 (0.27)

* Adjusted for maternal age, pre-pregnancy BMI, maternal education, pregnancy smoking,

gestational age, and pre-pregnancy activity level.
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