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ABSTRACT
THE SOCIAL DETERMINANTS OF OBESITY
by

Jennifer A. Ailshire

Co-Chairs: James S. House and Jeffrey D. Morenoff

Obesity has become a major social and public healtlcern in the United States. The
risk for obesity is not evenly distributed acroasial/ethnic and socioeconomic groups
and we know little about how obesity risk diffexcarding to experiences in important
life settings or how experiences accumulate ovetitd course to influence adult
obesity. This dissertation begins by documenting bocial disparities in body mass
index (BMI) trajectories have changed in the U.&uyation during a time of rapid
growth in obesity rates. Drawing on intersectiayaheory, | examine the multiple and
interactive effects of inequality and find increagsracial and socioeconomic disparities
in BMI trajectories over time, particularly amorgetyoungest adults, such that black
women with medium to high education and low to medincome levels experienced
substantially larger increases in BMI over timejle/lvhite men with high education or
high income levels experienced the least growtheh investigate the relationship
between early-life socioeconomic position (SEP) addlt BMI trajectories and
determine which theoretical models of life coursecpsses best explain how early-life

SEP comes to influence adult BMI. | find enduririfipets of early-life SEP that are



heavily mediated by adult characteristics and sewd@ence that racial/ethnic inequality
in BMI is anchored in experiences in early-lifeptigh life course SEP did not fully
account for black/white differences in BMI trajegés. | also find that socioeconomic
disadvantage accumulates over the life courselamidetirly-life disadvantage in
combination with adult disadvantage results in igicemtly higher BMI. In the third
analytic chapter, | examine differences in BMI bifjedent types of relationship change
over time and different levels of relationship gtyali.e., stress and social support). I find
that people who are continuously in a relationstape higher BMI than those who
remain single and that entering a relationshiggoaiated with a subsequent increase in
BMI while exiting a relationship is associated wéliecrease in BMI. | also find that

BMI increases more for those individuals who arstnessful relationships.



CHAPTER |

INTRODUCTION

In a review of the stigma associated with beingseb€ahnman (1968) noted that
although obesity was clearly a social phenomeniamas “...hardly ever mentioned in
the writings of sociologists” (p. 283). More thad years later, obesity is still seldom
discussed in the sociological literature, and leagived almost no attention outside of
research on stigma and prejudice. Most of the sekloip on obesity comes from the
fields of medicine and public health. Thus, obesstgften placed entirely in the province
of public health. While obesity is indeed a sigrafit public health issue given its
association with disease, disability, and eventde#iesity is also a social problem with
both social causation and consequences. For iresttirere are large racial, ethnic,
gender, socioeconomic, and age differences in gh&éoreover, social inequality in
obesity suggests that the causes of obesity ara ssowell as biological and behavioral.

A sociological approach to the study of obesityldqarovide new insight into
identifying those groups most at risk of obesityyg improving our understanding of
obesity-related inequality. In addition, using sb¢heories linking macroscocial factors
with individual experiences to identify the soaaluses of obesity could provide greater
understanding of the unequal distribution of olyesStudies of obesity as a social
phenomenon can also contribute to the sociologjieaature by further developing

existing theoretical frameworks.



The Rising Significance of Obesity

Some have argued that the United States is exp@rgean obesity epidemic and
have further suggested that the global burden e$ibprepresents a pandemic. Whether
the current state of obesity prevalence in the pPopulation should be labeled an
epidemic is hotly debated. Nevertheless, populdBeel rates of overweight and obesity
have increased dramatically in last few decadesr@eight is often considered in
tandem with obesity because increasing rates afae@ight and obesity both reflect
weight gain across the population. In this dissiema primarily use language that
focuses on obesity, but my primary aim is to un@ders the broader phenomenon of adult
weight gain.

Substantial increases in overweight and obesitygeace have been found in two
leading national health surveys, the National Heaftd Nutrition Examination Survey
(NHANES) and the Behavioral Risk Factor Surveillei8ystem (BRFSS). NHANES
data show increases in the prevalence of both a@ighivand obesity in the population
aged 20 to 74 at ever wave of data collectionesdata collection began in 1960.
Between 1960 and 1980, the prevalence rates rethtairky stable (Flegal et al. 1998,
Kuczmarski et al. 1994), but beginning in 1980 @ases became much more dramatic.
Overweight increased from 46.0% in 1976-1980 t@d%din 1988-1994 and continued to
increase to 64.5% in 1999-2000 (Flegal et al. 19%8gal et al. 2002). By 2003/2004,
over two-thirds (66.3%) of adults age 20 and oldere classified as overweight (Ogden
et al. 2006). Obesity also increased during thigogedrom 14.5% in 1976-1980 to 22.5%
in 1988-1994 and again to 30.5% by 1999-2000 (Flegal. 1998; Flegal et al. 2002).

Obesity rates further increased to 32.2% in 200B4Z@gden et al. 2006). BRFSS data



confirm increases in obesity from 1991 to 2000 (kfad et al. 1999; Mokdad et al
2001)!

With over two-thirds of adults classified as oveigi® and over one-third of adults
classified as obese, it is perhaps not surprigiagdverweight and obesity are one of the
Leading Health Indicators in Healthy People 20188+2000), which was designed to
provide objectives for improving the nation’s healindicators are selected based on
their “importance as public health issues” and bheedhey “reflect the major health
concerns in the United States at the beginning@®2tt' century” (HSS 2000). To put the
inclusion of overweight/obesity as an indicatocantext, other indicators include heath
care access, tobacco use, substance abuse, arad heaith. Further signs that
overweight and obesity have become major publittiheancerns include the 2001
Surgeon General’s report highlighting overweighd abesity as serious public health
issues (HHS 2001) and the recent National Instifitéealth initiative to encourage and

provide funds for obesity prevention research (Koyiiea 2003).

Physical and Mental Health Consequences of Obesity

Prior studies have consistently found a relatignsl@tween obesity and poor health.
Obese individuals are at increased risk of expemgncardiovascular disease (Bierman
and Brunzel 1992; Eliahou, Shechter, and Blau 18@2chaiah et al. 2002) respiratory

disorders (Visscher and Seidell 2001), diabetesi@onna and Defronzo 1992; Must et

! Estimates from the BRFSS tend to be about 10 ptage points lower than those reported using
NHANES data. However, BRFSS data likely signifidaninderestimate obesity prevalence due to the
sample design of the survey and the method useetésure height and weight. BRFSS uses a telephone
sample and individuals without phones are mordylite be of low socioeconomic status, a factor
associated with obesity. In addition, while NHANESeS objectively measured height and weight, BRFSS
relies on individual self-reports. Self-reportsddn underestimate weight, particularly among oegiut
individuals, and overestimate height.



al. 1999), and certain cancers (Visscher and S&1@6ll). Some research even suggests
that obese adults have higher rates of mortalitylawer overall life expectancy (Allison
et al. 1999; Fontaine et al. 2003; Manson et @51 Peeters et al. 2003). The negative
health effects of obesity may explain why obeséviddals experience more hospital
stays per year and spend more time in the hoghitatg those stays (Schafer and
Ferraro 2007).

In addition to being a risk factor for multiple dases, obesity can affect the quality
of daily living. For instance, the more excess we@n individual has, the more likely
she or he is to experience joint pain (Allisonletl899; Peeters et al. 2003) and
functional limitations later in life (Peeters et 2004). Using a nationally representative
study that tracked individuals over 20 years, Fereand Kelley-Moore (2003) found that
individuals who had been obese or who were chrdpiohese had subsequently higher
levels of lower body disability. Similarly, Hime&F00) found that among older adults,
being obese was associated with increased limigiio performing activities of daily
living (ADLSs), including walking.

In addition to affecting one’s physical health apdlity of life, being obese may also
be psychologically harmful. Obese individuals a@enikely to experience depression
(Ross 1994), have lower self-acceptance (Carr aiedifian 2005), and report feeling
sad or worthless, and are less likely to repomdp&iappy or satisfied but more likely to
(Carr, Friedman, and Jaffe 2007). However, beingseldoes not directly cause
psychological harm. Instead, psychological distresslits from experiences of physical
strain, weight-related discrimination, interperdac@nflict, and the effort to conform to

socially acceptable weight standards. Ross (1994)d that depression associated with



obesity is largely attributable to the psycholobtodl of dieting and being in poor
physical health. Similarly, Carr and Friedman (208@07) report that the positive
association between psychological distress andhwéaggely results from the physical
strain, discriminatory treatment, and stressfignpérsonal interactions related to being
overweight and obese. Thus being obese is nottljitearmful to one’s psychological
health.

Obesity (and overweight) has become a significapugation health concern not
only because it has increased so dramaticallych sushort period of time, but also
because obesity is considered to be one of therroapdributors to a number of
preventable causes of death. In addition to thdéighbalth impact, | contend that the
secular trends in obesity prevalence represennhportant social issue as well, due to the
many negative social consequences associated &ty bbese in the current U.S. social
context. Further, it is important to remember @#tough obesity may be a population-

level problem, it is experienced at the individiealel and can be a deeply personal issue.

Social Consequences of Obesity

In addition to causing psychological distress, alostigma related to obesity is
also associated with prejudice that leads to nastnent and discrimination against obese
individuals. Obesity is a highly stigmatized comahitthat has become a social liability to
those who are rejected by current cultural starglafécceptable body composition
(Cahman 1968, Maddox, back, and Liederman 19683s®mndividuals may be the last
acceptable targets of discrimination in the U.Shé&ta 1996). Crandal (1995), for

instance, likens weight-related prejudice to racism



The stigma associated with obesity primarily arfsesn a misplaced belief that
obesity is solely the result of personal actiohastholding the individual entirely
responsible. Obesity is as likely to be consideréealth behavior — such as smoking,
drinking, diet, etc. — as it a health condition alile behaviors are often thought to be the
individual’'s own responsibility (Knowles 1977), vidaigetting sick is more likely to be
considered outside the control of individuals. Frstance, DeJong (1980) used an
experimental study to determine that obese indalglwho could not demonstrate non-
behavioral causes of their obesity were less petytievaluated than those who had a
medical basis for being obese.

The consequences of obesity stigma range fromtinegaterpersonal
interactions to institutional discrimination. Obesdividuals are more likely to have less
supportive and more problematic relationships vathily members (Crandal 1995; Carr
and Friednman 2006). In addition, obese individ@perience more discrimination in
the workplace. Experimental research has showrotheiveight and obese individuals
are more likely to be negatively evaluated duriirgqng procedures (Rothblum 1992;
Larkin and Pines 1979), and are therefore moréylilkcebe exposed to weight-related
hiring prejudice. Obese individuals are also mikely to experience a wage penalty
(Loh 1993), report being fired because of theirglie(Rothblum et al. 1990), and have
lower promotion prospects (Brink 1988). The ecoropenalty of being obese, however,
seems to accrue primarily to women (Pagan and B4@97). Obesity-related prejudice
also extends to medical care. Obese individualsiamed negatively by health care
providers (Schwartz et al. 2003), and as a consegueceive lower quality medical care

(Hebl and Xu 2001; Wee et al. 2000).



Perceptions of interpersonal mistreatment anatutisnal discrimination are
fairly common among obese individuals. Over 40%laése individuals report
experiencing weight-related interpersonal mistreatinand perceptions of mistreatment
increase with weight (Falkner et al. 1999). In #&ddi, obese individuals are about 50%
more likely to report having experienced major diatation compared to normal
weight individuals (Carr and Friedman 2005). Theia@loconsequences of discrimination
and mistreatment may have enduring effects for@betividuals due to the negative
psychological consequences of exposure to discaitioin (Carr and Friedman 2006;

Kessler, Mickelson, and Williams 1999)

Organization of Dissertation

Strategies designed to reduce obesity that focusdvidual causes of obesity
have proven to be ineffective, especially in redgdhe excess burden among the most
disadvantaged who continue to beat higher riskhigdissertation obesity is addressed
as a population-level social problem shaped bfetirie of exposures and experiences.
For instance, socioeconomic conditions and heatabiors in adulthood that are related
to obesity are the product of a lifetime of expesuand experiences. Yet we know
relatively little about how obesity risk differsawrding to experiences in different social
contexts, nor do we know how these experienceshadlatie over the life course. In this
dissertation, | seek to further develop a Sociolofj@besity that conceptualizes obesity
as a social condition, with consequences for hetddt develops over time and is shaped

by individual social characteristics and experience



This dissertation contributes to a sociology ofsatyeby (1) documenting how social
disparities in body mass index (BMI) trajectoriesré changed in the U.S. adult
population during a time of rapid growth in obes#yes, (2) assessing the relationship
between life course socioeconomic position (SEB)ault BMI trajectories, and (3)
examining the influence of relationship structune guality on adult BMI.

Chapter Il investigatesacial and socioeconomic disparities in individB&I growth
trajectories 1986 to 2001/2002, a period of rapatease in obesity rates. | use data from
the Americans’ Changing Lives (ACL), a nationalpresentative sample of the U.S.
population in 1986, to estimate multilevel moddister-individual differences in BMI
trajectories. My analytic strategy for examininghrities is strongly informed by the
theory of intersectionality. According to this pdigm, health inequalities are embedded
in relationships defined by intersections of ragmder, and class - to which | also add
age, an additional dimension of inequality that wasincluded in the original
articulations of intersectionality theory. Whergaslitional health disparities scholarship
investigates dimensions of inequality separatelysd a multiplicative framework that
incorporates the interaction of race, gender, ®monomic position, and age to examine
the full extent of disparities in BMI growth ovemie. This framework accounts for
important variations by group membership and presid more detailed and complete
picture of the nature of disparities.

| expect that fully multiplicative models will bett detail the extent of social
disparities in BMI trajectories, compared to a miypacal additive approach. Based on
prior cross-sectional and longitudinal studiesispdrities in obesity change over time

and theories of intersectionality and human devekaqt over the life course, | expect to



find, 1) higher BMI growth rates among blacks, whare primarily driven by higher
rates among black women, 2) lower BMI growth ambiggip educated white men and
women and high income white men and, 3) higher BMivth among high educated and
high income black women, and possibly black memthifeumore, | expect to find racial
disparities in BMI growth among women but not nseety men, and to see larger
socioeconomic disparities in BMI growth among whitkean blacks. The first study to
take a fully intersectional approach to social drgges in the growth of obesity, |
hypothesize that growth in obesity should be gstatmong lower socioeconomic black
women, and least among higher socioeconomic whete. iinally, | expect all of these
social disparities in BMI growth to be more pronoed at the younger end of the adult
age distribution, a time in the life course whenghiegain is most pronounced.

Chapter Il shifts the focus of the dissertatimniran analysis of the inequality in
BMI trajectories to an examination of the sociaitéas that contribute to those BMI
trajectories. | investigate the relationship betwearly-life SEP and adult BMI
trajectories among women and determine which thieatenodels of life course
processes — Pathway Model, Latency Model, Cumdddissadvantage Model — best
explain the mechanisms linking early-life SEP tala8MI. | also examine the extent to
which life course SEP accounts for the large reamal ethnic disparities in BMI
trajectories among U.S. women.

| utilize 15 years of adult weight history data aattospective reports of early-
life socioeconomic conditions from the ACL to esdite& multilevel models of BMI
change to assess the role of early-life SEP inisgagdult BMI trajectories. | first

examine the independent effects of early-life SERen examine the effects of early-life



SEP adjusted for adult SEP and other adult charsiits. | then turn to summary
measures of accumulation of socioeconomic disadganio determine if there is a
multiplicative effect of early-life and adult disaghtage. Finally, | analyze the
differences in adult BMI trajectories accordingottterns of educational mobility over
the life course.

In Chapter IV, | examine differences in BMI assted with changing
relationship status and quality. | use the ACLdbreate ordinary least squares
regression models of (1) the effect of wave to walationship transitions on BMI and
(2) the effect of relationship stress and spouadifer social support on BMI. Based on
prior empirical studies of relationship status &Ml | expect to find that, compared to
remaining in a relationship, exiting a relationshii result in a lower BMI and entering
a relationship will result in a higher BMI. | argtleat the negative effect of relationships
on BMI challenges an assumption in the literatureedationships; that being in a
relationship is universally beneficial. Furthermdreontend that the benefits of
relationships depend largely on the quality of ¢hodationships. Drawing from
theoretical perspectives on the importance ofimahip stress and support, |
hypothesize that individuals who experience maresstin their relationships will have a
higher BMI and that those who report high levelspbusal/partner positive social
support will have a lower BMI.

In Chapter V, | synthesize findings from the thpeevious chapters, discuss the
limitations of this research, and consider the depamplications of the findings

presented in this dissertation.
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CHAPTER I
THE UNEQUAL BURDEN OF RISING OBESITY: AN INTERSECTI ONAL
APPROACH TO UNDERSTANDING RACIAL AND SOCIOECONOMIC
DISPARITIES IN BMI TRAJECTORIES FROM 1986-2001

The total population burden of obesity in the Udiftates has increased steadily
over the past three decades, with overall prevaleaies more than doubling (Flegal et
al. 1998; Ogden et al. 2006). Though women, Afridamericans, and individuals of low
socioeconomic status have higher obesity ratesn@had Lauderdale 2005; Okuson et
al. 2004; Zhang and Wang 2004), it is unclearéftbcent overall population growth in
obesity is driven by accelerated obesity rates antlbase “higher risk” groups, by the
remaining population (i.e., whites, men, individsalith high income and education)
catching up to these groups, or by similar increas®oss all population groups. In the
first case, racial and socioeconomic disparitieslddeincreasing; in the second,
though overall obesity prevalence would rise, tisparities would belecreasing; and in
the last case, the existing disparities would rensanilar over time.

This epidemiological trend of rising obesity ispafblic health concern, not only
because it may lead to increased morbidity andatityri{Allison et al. 1999; Flegal et al.
2005; Fontaine et al. 2003; Kenchaiah et al. 200&kdad et al. 2001; Must et al. 1999;
Vischer and Seidell 2001) but also because amisadial and socioeconomic disparities
in obesity would suggest a relative worsening @tireamong already vulnerable

populations. Furthermore, health interventionsgiesil to reduce overall obesity
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prevalence would be more effective if they coadjet the populations in which the
increases in obesity are actually occurring. Deggstsalience as both a sociological and
public health issue, there is surprisingly littesearch examining the racial and
socioeconomic disparities @hanges in obesity rates.

The existing research faces several limitatiomrst,Fmost studies examining
obesity disparities have described only cross-geatirelationships (Flegal et al. 1998;
Kuzcmarski et al. 1994; Ogden et al. 2006; Okugal.€004). Cross-sectional data
provide static snap-shots of the population awvargtime, but they do not provide insight
into individual change over time. For instance, ittirease in obesity found in studies
using cross-sectional data may in some degreadigeation of changing population
composition by age, race/ethnicity, socioeconorositpn, gender, or other factors
instead of a reflection of actual individual growBurthermore, while cross-sectional
studies establish that obesity rates are increasitige total population, they generally
offer limited insight into whether some groups axperiencing more, or less, of the
overall increase. Thosgudies that have used longitudinal data to examaicl and
socioeconomic disparities in individual change ¢glly use only two measurement
occasions, thereby treating change simply as fifiereince between values at two time
points. However, this approach to studying indialdchange can not establish clearly
whether the change between the two time pointsctsfirandom fluctuations in the data
or true change over time (Rogosa, Brandt, and Zisko982; Rogosa and Willet 1985;
Singer and Willett 2003). This makes it difficuit determine from existing literature if

racial and socioeconomic disparities in obesitycdu@nging over time.
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The literature on racial and socioeconomic disgiin obesity is further limited
by an incomplete conceptualization of dispariti&tsidies of obesity disparities tend to
address a limited set of dimensions of inequadityd although some cross-sectional
studies do explore the interactive effect of seldifferent dimensions of inequality,
most studies othange focus exclusively on additive effects. Howeversithe
intersection of race, gender, and socioeconomiastaat leads to the differential
distribution of health risks (Krieger, Williams, dguvoss 1993), thereby producing
subgroup variation in health outcomes such as thegth age also playing an important
role, especially in the case of attributes suctwaight and obesity, which vary
systematically over the life course. Thus, a praqerceptualization of disparities
requires a simultaneous examination ofrtidtiple and interacting demographic and
socioeconomic determinants of obesity. Prior rededrowever, does not adequately
explore disparities that exist at the intersectioihgender, race, socioeconomic status,
and age. For example, research shows that AfAcaerican women have higher obesity
prevalence than white women but it is unclearis th the case faall African American
women or if there is variation by age, educatiarinoome in the difference between
race/gender groups. Failure to account for thesktllof dimensions of inequality -
gender, race, and class — as well as potentiataggtion may mask important disparities
in obesity, particularly in its change over time.

In this paper | attempt to address limitationshi@ turrent literature by using
growth curve models to examine racial and socioecoa disparities in body mass index
(BMI) trajectories from 1986-2001 in a nationalgpresentative U.S. sample. The

growth curve analysis takes advantage of four wa¥vesta to construct BMI

18



trajectories, thereby increasing the precisionrahdbility of estimates of change and
trajectories. This study advances obesity disgaritesearch by applying a theoretically-
based model of inequality. Drawing from intersecdility theory | utilize a
multidimensional and multiplicative framework foramining obesity disparities that is
based on the intersection of multiple dimensionsefuality (e.g., gender, race, and
class). Moving beyond the additive effects of thestegories allows me to examine the
full set of disparities in obesity growth. Furthenm, this study extends the existing
intersectional paradigm by applying it to healtbpdirities, and also by highlighting the
importance of accounting for age variation in chemngf disparities by race/ethnicity,
gender, and socioeconomic position. To my knowldatigeis the first study to examine
both racial and socioeconomic disparities in BMltrajectories and to do so using a
representative national sample of U.S. adults dettailed attention to the nuanced
differences between population subgroups whosealssiginding lies at the intersection

of gender, race, income and education levels, gad a

Prior Research on Disparities in Obesity Prevalencand Change
Cross-Sectional Evidence for Changing Racial and Socioeconomic Disparitiesin Obesity
Prevalence

Replicated cross-sectional studies show consideralblal disparities in obesity
prevalence between blacks and whites. Obesityfisetbas having a body mass index of
30 or higher (NHLBI 2000), which translates intaveight of at least 174 pounds for an
average height woman (64 inches) and 204 poundmfaverage height man (69

inches). According to the most recent nationahg45% of blacks over age 20 are obese
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compared to 30.6% of whites, a difference of nehBlyercentage points (Ogden et al.
2006). This black-white disparity appears to be Imlacger than it was in the late 1970s
when there was a difference of only 9.8 percenpajets between the two groups (Flegal
et al. 1998). These data suggest that blacks exexil more of the overall increase in
obesity compared to whites.

However, in addition to racial variation in change®besity prevalence rates,
there are important sex differences within raceugso In the aggregate it appears that
black individuals have much higher obesity prevederates than white individuals, and
that the disparity has increased over time. Howea@ording to national data there are
currently no significant differences in obesityambetween black and white men and this
has been the case for the past three decades|(Eleal998; Ogden et al. 2006).
Among women however, blacks are significantly mdeely to be obese compared to
whites. In 2003/2004 just over 30% of white womesrevobese compared to nearly 54%
of black women (Ogden et al. 2006). This differenat@4 percentage points constitutes a
sizeable increase in the black-white disparity, parad to rates in the late 1970s when
there was only a 15.2 percentage point differemte/den the two groups (Flegal et al.
1998). Thus, increasing racial disparities in olyestem to be the result of increasing
racial differences among women and not men.

The secular trend towards an increase in obes#ylsa been subject to
socioeconomic variation, both in the total popwlatand within gender and race groups.
Although obesity rates have increased at all lesetducation and income, certain
groups appear to have experienced greater incrdzmesthers (Chang and Lauderdale

2005; Zhang and Wang 2004). As a result, the natitiee relationship between
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socioeconomic status and obesity has changed ioverFor instance, Mokdad et al.
(1999) found an inverse, linear relationship betwegucation and obesity in the total
population that has weakened over time. Howevereitient to which this relationship
has changed over time differs considerably by geadé race. Zhang and Wang (2004)
found that the negative association between educatid obesity has been observed
primarily among white women, with much weaker nelaships seen in black women and
black and white men. Furthermore, while higher adioa tended to be protective for
white women and men and, to a lesser extent, biacken, the secular trend for black
men shows that those with higher education hadenigtierage BMI. This study
indicates that education differences observederl@v0s, 1980s, and 1990s in white
women and men and black women were no longer ggnif by 1999/2000, but that the
opposite is true for black men. It is less cleatiserved racial and gender differences at
comparable levels of education persisted over time.

As with education, obesity has increased at nedripmcome levels but the
magnitude of the change differs by race and gerdem examination of the secular
trend in associations between income and obesitgng and Lauderdale (2005) found
greater increases in obesity prevalence at loweddeof income for white women and
men, but among black women and men obesity incdeh®emost at higher levels of
income. In fact, black men at the highest incomvell&ansitioned from having the
lowest obesity rates (relative to lower income klaen) in 1971/1974 to having the
highest rates in 1999/2000. In addition, as a tefuhese secular trends, the strong
negative association between income and obestigllgiobserved in both white and

black women attenuated by 1999/2000 for black wom#nile becoming stronger for
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white men (Chang and Lauderdale 2005). This, studgests that over time the
protective effect of higher income has increasedvioite women and men but has
decreased for black women and, most dramaticahhblack men. While these secular
trends highlight the changing nature of income aigg@s within race/gender groups, they
provide only limited insight into changes in dispas between race/gender groups.

In sum, repeated cross-sectional studies of obpsityalence rates indicate that
racial disparities in obesity have been increadmg that this is largely due to differences
found between women, not men. In addition, whitghler socioeconomic position has
continued to be protective for white women and roegr time, similarly positioned
black women and men have become less advantadexria of obesity. While these
cross-sectional studies describe secular changis wopulation, they do not describe
individual change, making it difficult to determigenclusively that the apparent changes
in racial and socioeconomic disparities refleciatsubgroup differences in change over
time and not just changing population compositkear. instance, the apparent leveling of
education disparities for most race/gender grougs loe the result of population shifts in
people of different weights across education levEiss, the existing research from
cross-sectional data on trends in population opésitseful for describing racial or
socioeconomic disparities in prevalence ratesgagen time, and for contrasting with
rates from other periods, but it is not possibldr@w conclusions about how individuals
changed over time. Longitudinal studies of indiatlohange are essential for answering

guestions about changing racial and socioeconoisjpadties.
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Racial and Socioeconomic Disparitiesin Individual Change

Longitudinal studies of obesity change in indivildulaave consistently found
racial disparities among women, with mixed resfdtanen. In a study of black-white
differences in 10-year weight change in a natieaahple of adults aged 25-44 years,
Kahn and Williamson (1991) found that BMI increasedre for black women than it did
for white women but that BMI in black men did notrease significantly more than
white men, even after adjusting for education amdme. Similarly, a study of race
differences in weight trajectories over 34 year®agnadults aged 21 and older in
Alameda California reported significantly higherigig gain among black women
compared to white women, but no significant diffexe among men (Baltrus et al. 2005).
In contrast, a multi-city study of young adultseddL8-30 years, found significantly
higher weight gain in both black men and women, gared to their white counterparts
(Burke et al. 1996). Thus, prior studies consisggmint to significant race differences in
rates of BMI and weight change among women, whigeresults for men are less
consistent.

Studies of socioeconomic disparities in obesityngeahave reported conflicting
results, partly because some studies examine iditfi@lences within socioeconomic
categories while other studies examine socioecondifferences within race categories.
One study of middle aged women analyzed black-whfterences in BMI change over
time by level of education and found no significaffect of education on race
differences (Lewis et al. 2005). In a multi-comntynprobability study of middle aged

men and women, Mujahid et al. (2005) examined smtnomic differences in 5-year
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BMI change in models stratified by race and gerahel found an inverse relationship
between education and BMI change among white mdmamen. Among black men
and women, on the other hand, they foupdsaitive relationship between education and
BMI change, though this relationship was not stigadly significant for black men.
Finally, in analyses stratified by race and genkahn and Williamson (1991) found an
inverse relationship between education and BMI gkan both men and women. Some
of these studies also included income but foundiguoificant effect of income (Kahn and
Williamson 1991) or did not report on the effecimfome (Baltrus et al. 2005). Mujahid
and colleagues (2005) found a significant posigéitfect of income on BMI change for
black and white women, though there was no sigaifieffect for men.

The inconsistencies in findings from prior longitua work on obesity
disparities, especially socioeconomic disparitieay be somewhat accounted for by
differences in study design, but may also resaolnfusing only two measurement
occasions to study change. Studies of individuahgle in obesity typically utilize only
two data points, which increases the possibilityneasurement error and also selection
bias. Studies that use only two data points toyaeathange can not distinguish true
change from random fluctuations in the data, makidgficult to draw conclusions
about the nature of change in the outcome of istéinger and Willett 2003). In
addition, because individuals can only be incluttetthe analysis if they have a
measurement for both occasions, those who droppiedgfter the first measurement
occasion are not included in the analysis. Thiateethe potential for selection bias,
which may lead to conflicting results between stsdBoth measurement error and

selection bias can be reduced by including moresoreanent occasions and analyzing
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thetrajectory of change (Rogosa, Brandt, and Zimowski 1982; Ragmd Willett 1985).
One exception is Baltrus and colleagues (2005), arfadyzed trajectories of individual
change using more than two measurements of BMIir Bhedy, however, was limited to
a specific population (residents of Alameda Cou@glifornia) and so the results are not
necessarily generalizable to the U.S. populatiamthérmore, like much of the prior
work on obesity disparities, the Blatrus et aldgtuses an additive approach to studying
disparities which does not provide a complete pe&tf racial and socioeconomic

disparities in obesity change.

Multiplicative Framework for Understanding Obesity Disparities

Prior studies of obesity disparities, particulaHgse that focus on longitudinal
change, are limited by an incomplete conceptuatinaif disparities. In most of these
studies gender and race are treated as being indepiefrom class and are modeled as
additive effects. Those studies that do make coisgas using multiple dimensions of
inequality rarely do so for more than two dimensiofss a result, none of the existing
research on disparities in obesity change has eaahboth racial and socioeconomic
disparitiessimultaneously and interactively. For instance, Mujahid et al (2005) analyzed
education and income disparities within race/gemgeunps, but did not examine these
socioeconomic disparities across gender or raagogtdl his approach to studying
obesity disparities derives from scholarly tradigdhat tend to treat gender, race, and
class separately. However, treating these dimesssrseparate and distinct is
problematic because it ignores important relatiggsbetween different dimensions of

inequality.
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| use a multiplicative framework that incorporaties interaction of race, gender,
socioeconomic position, and age to examine thesfulnt of disparities in obesity
prevalence and rates of change. This frameworkustsdor important variations by
gender, race, education, income, and age and @®wadnore detailed and complete
picture of disparities. The idea of multiple, irgeting dimensions of inequality is
articulated most clearly by the theory of intergawlity, which endeavors to highlight
the fundamental relationships between socio-cultagegories and identities (Crenshaw
1991; Hill Collins 1990). Whereas traditional héatlisparities scholarship investigates
dimensions of inequality separately, the intereeeti approach considers dimensions of
inequality to be co-constructed. According to {hesadigm, health inequalities are
embedded in relationships defined by intersectainace, gender, and class - to which |
also add age, an additional dimension of inequéligy was not included in the original
articulations of intersectionality theory.

The development of intersectionality theory hasljgaralleled in health
disparities research with a move towards a morepbeta conceptualization of
disparities. For instance, Kessler and Neighbo®8§) warned against setting race and
social class against each other as predictorsaiftherguing instead for an approach
that considers the interactive effect of race dadsc Because racial differences are more
pronounced at certain levels of socioeconomic sté8&S), modeling the joint influence
of race and SES as additive effects is often atieigaate analytic strategy for revealing
the full extent of racial and socioeconomic dispesiin health (cf. also Farmer and
Ferraro 2005). Most studies do not explicitly caesithat the dimensions of inequality

are not additive but multiplicative. Rather thamrg distinct, these dimensions of
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inequality form specific combinations of identitigmat reflect unique historical
experiences which cannot be captured by simplyragelifects across categories
(Krieger et al. 1997). Individuals do not experiembesity in terms of either gender or
class or race but rather as individuals with specibmbinations of gender, race, and
class attributes — and | would further this to it age as well.

Previous studies of disparities in obesity changeat adequately account for
variation by age, which also is not much considengtieories of intersectionality.
Though previous studies include age as a potestid#bunder, no study examines racial
and socioeconomic disparities by age. This is armg@lly serious limitation because
obesity rates vary considerably across age graaflecting life course and/or cohort
variation in the way weight changes with age. Bssential that studies of obesity
disparities account for age variation because amnmgweight status have been shown to
follow an age trajectory that is based in biolo@yesity prevalence tends to increase
with age among adults in the 20-69 age group, batahses with age thereafter (Flegal et
al. 2002; Kuzcmarski et al. 1994). The observedgagap variation in obesity rates is
likely due to an inherent age trajectory of weigain (Sheehan et al. 2003; Willet, Dietz,
and Colditz 1999) as well as due to cohort eff@@esynolds and Himes 2007). Further,
strong historical or period effects are often fetist keenly by those at more formative,
often younger, ages (Mannheim 1952), and this neagdezentuated in the case of obesity
and BMI which increases more for biological reasionsarly adulthood. Age is also an
important factor to consider because it is a squ@nomenon that has inherent
significance for sociological studies of healthpdisties, both because aging is a

fundamentally social process and because socistyatfied by age (Foner 1975; Riley
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1987). In fact, prior research has found thatalaand socioeconomic disparities vary
widely by age (House, Kessler, and Herzog 1990;ddai al. 1994; Ross and Wu 1996).
Thus, examinations of racial and socioeconomicatiips in obesity should also
consider the effect of age variation

In addition to broader applications in health ity research, the intersectional
approach to studying health can inform researcblmsity disparities. This requires the
development of analytic strategies that identifgafic groups (characterized by race,
class, gender, and age) most at risk of obesigyeat of assuming homogeneity within
broad identity categories. Intersectionality theprgvides a central perspective for this
study with implications for the experience of BMbwth among subgroups of the
population. Using a multiplicative framework forderstanding disparities, | expect that
additive models of BMI trajectories will not revehk full extent of racial and
socioeconomic disparities. Instead, models thali@ip examine differences in the
interactions between gender, race, socioeconomicsstand age will more fully detail

the extent of disparities in BMI trajectories.

Current Study

This paper extends the literature on disparitiesiesity change over time by
investigatingracial and socioeconomic disparities in individBMI growth trajectories
in a nationally representative sample of U.S. aduikéxamine both the additive and
multiplicative effects of race, sex, education armbme on 15-year change in BMI from
1986 to 2001. Using the theory of intersectionadigya starting point, | employ a

multiplicative approach to understanding healtipdigies. | expect that fully
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multiplicative models will better detail the extesftsocial disparities in obesity
prevalence and growth rates, compared to a moreatyapdditive approach. Based on
prior cross-sectional and longitudinal studiesispdrities in obesity change and theories
of intersectionality and human development overlifeecourse, | expect to find: 1)
higher BMI growth rates among blacks, which arenarily driven by higher rates
among black women, 2) lower BMI growth among higl@ted white men and women
and high income white men, and 3) higher BMI groasimong high educated and high
income black women, and possibly black men. Funtioee, | expect to find racial
disparities in BMI growth among women but not nseety men, and to see larger
socioeconomic disparities in BMI growth in whitésh blacks. And as the first study to
take a fully intersectional approach to social drges in the growth of obesity, |
hypothesize that growth in obesity should be gstatmong lower socioeconomic black
women, and slightest among higher socioeconomitewhen. Finally, | expect all of
these social disparities in BMI growth to be morenmunced at the younger end of the

adult age distribution when weight gain is mostnaanced.

DATA AND METHODS
Data

This research uses data from the Americans’ Chgrigires (ACL) survey, a 15-
year longitudinal study of the noninstitutionalizéds. adult population age 25 and older
(House, Kessler, and Herzog 1990; House et al.)19%% study sample was obtained
using a stratified, multistage area probability pawith an oversampling of both adults

aged 60 and older and black adults. In 1986 (wav¥ack-to-face interviews were
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conducted with 3,617 respondents, representing gf8ampled households and 68% of
sampled individuals. In 1989 (wave 2) follow-updao-face interviews were
successfully completed with 2,867 (83%) of the siiing wave 1 respondents. A second
follow-up was conducted in 1994 (wave 3) via telmpd or, when necessary, via face-to-
face interviews with 2,562 respondents or theix@m® (n=164), representing 83% of
wave 1 survivors. In 2001 and 2002 (wave 4), appnately 15 years after the initial
interview, a fourth wave of follow-up was conductad telephone, or face-to-face
interviews when necessary, with 1,787 respondartisedr proxies (n=95), representing

74% of the surviving original ACL sample.

Measures
Body Mass Index

BMI is calculated by dividing self-reported weidm kilograms) by height (in
meters) squared. Respondents were asked aboubhéngint in the baseline interview and
were asked about their weight in every wave of datkection for which they were
interviewed® Those missing on height or weight (2.4%, 1.9%8%9and 2.2% of the
W1, W2, W3, and W4 samples, respectively) weremingputed BMI values derived
from sex-specific prediction equations that accedrior respondent’s age, race, and

prior height and weight (when available).

3 Although height is only measured at baseline, ithi®ot expected to have a notable effect on thelte
because the overall effect of height loss on BMhadest (Sorkin, Multer, and Andres 1999). With
increasing age, particularly after age 80, losseaht may produce an “artifactual” increase in BMhus
it is possible that BMI growth in older respondentl be estimated slightly differently than it wiokin
studies where height is measured at every wavagthi is arguable whether this increases or deeiea
“error” in the estimation of body mass since theslof height may primarily reflect spinal or posiur
compression as much as or more than any real chargely length.
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Self-reports of height and weight are subjecefmorting error but the error is
sufficiently low that self-reports are considerede reliable estimates of BMI (Bolton-
Smith et al. 2000; Nawaz et al. 2001; Palta €1282) and are thus not expected to bias
results. Moreover, | compared self-reports of BMACL wave 2 (1989) with national
estimates of directly measured BMI from the NHANE®hase | (1988-1991) and
found minimal differences, ranging from lows of @MI points for black men and 0.3
BMI points for white men and black women, to a hajl®.8 BMI points for white

women (Kuczmarski et al. 1994).

Sociodemographics.
I include only white and black individuals in thralysis because the number of
respondents from other racial and ethnic groupssisfficient to form a third comparison

group (n=130 or 3.6% of the original sample). Rawé gendeare measured using

dummy variables foblack andmale, respectively. Differences by combinations of race
and gender characteristics are measured using dwarnaples representing one of four
race/gender categorieshite women, black women, black men, andwhite men. | treat
white women as the reference category becauseplaaticularly interested in the
contrast between white and black women.

According to prior work, the relationship betwegeand BMI is non-linear, and
in addition there is considerable variation by abliBlegal et al. 2002; Kuczmarski et al.
1994; Reynolds and Himes 2007). | account fordifferences in BMI by grouping
individuals into the following 15-year age groupased on their age in 1986: 25-39, 40-

54, 55-69, and 70-84 (dummy coded using 25-39 aseference). These age groups
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were chosen to reflect the natural age trajectbwyeaght gain where weight gain begins,
accelerates, decelerates, and ultimately decliespgctively. Individuals aged 85 and
over were excluded from the analysis because thdyah insufficient number of
observations, due to death or drop out, to beddeas a distinct group in the growth
curve analysis (n=71 or 1.96% of the original sanpl

| use educational attainment and household indomé86 as our measures of

socioeconomic status. Educational attainmemneépresented by a three category dummy

variable indicating less than 12 years, 12 yeard,more than 12 years of schooling, with
the last category treated as the reference. Iimprery analysis | found little substantive
difference between individuals with some collegd emrividuals with a college degree. |

also choose a 3-category specification of educatiento small sample sizes for those

with more than 16 years of education. Family incodefined as the total pre-tax annual
income of the respondent and his/her spouse/pantd&86, is used as a measure of the
respondent’s economic situation at baseline. Thenre variable is coded into three
categories representing less than $10,000, $1&%20®99, and $30,000 or more
(reference category). These categories were déateed on 1986 income and poverty
levels to approximately represent below povertgleat poverty to median income level,
and above median income level, respectively. Incorfeemation was imputed for 311
cases that were missing on income using a regressised imputation strategy (House

et al. 1994).

Statistical Analysis
Growth curve analysis (Hedeker 2004; Singer anlietwP003) is used to

examine additive and multiplicative models of ragpender, age, education, and income
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disparities in individual BMI trajectories from 1880 2002. Growth curve models are
ideal for analyzing inter-individual differencesBMI growth over time (Heo et al.
2003).The individual BMI trajectory is jointly composed an intercept for initial BMI
status at baseline in 1986, a coefficient for thweuml BMI growth rate, as well as random
effects variances.

The slope for BMI growth is a function of time (plaovariates). In this study
time is measured with a linear term representinguahgrowth where the first wave of
data collection (1986) is treatedtase = 0 and each follow-up observation is measured
in terms of the number of years elapsed since éisellme interview (approximately 2.5,
7.5 and 15 years for wave 2, wave 3, and wavespeatively)! Thus, a one unit change
in time is equivalent to annual change in BMI, also reféro as the annual growth.

Baseline BMI and annual growth, the componenthefBMI trajectory, are
modeled simultaneously in a two-level model, agrecfion of time-invariant individual
characteristics. At level-1 | model the individggbwth trajectory, which describes how
individual BMI changes over time. At level-2 | mddiee inter-individual differences in
these changes, which tell us how baseline BMI ammaial growth, the components of the
individual growth trajectory, vary across individsid specify the level-1 individual

growth model as follows:

BMIj; = Boj +B1j(TIMEj) +&; ; & ~ N(, o?),

* Examination of empirical growth plots for randonsiglected respondents showed that the functional
form for BMI growth for most of the sample is appiroately linear. Linear specification of the growth
parameter is often the best approximation of chaigen a small number of data points; in this dase
(Singer and Willet 2003). Furthermore, there igdito be gained from incorporating a quadratioteWe
conducted a likelihood-ratio (LR) test for modelusing a linear vs. quadratic specification. Wenid a
slight improvement in the LR of the quadratic sfieation over the linear specification, but the draic
parameter itself was not significant and resulted reduction in the deviance of only 0.05%.
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wherepo; represents the baseline BMI value #adTIME;) represents the annual BMI
growth rate for person j, angl represents the normally distributed random efe@rror
variance with mean 0 and variangg . Both Bo; andpy; are fixed effects coefficients that
are further modeled as functions of covariates thénlevel-2 submodels:

Boj = Y00 + Yo1Z1j + Yo2Zoj + ... +Yoklkj T Uoj

B1j= 710+ v11d1j + Y12Zoj + ... +yudyj T Uy
where y; and y;represent the random effects variances in the raotlae covariates Z
include the independent variables age, race, geadecation, income, and any
multiplicative combinations therein as well as cohvariables. For each model | present
both fixed effects coefficients (representing thidal BMI and rate of change in BMI) as
well as the random effects variances, though I$qmimarily on the fixed effects in our
interpretation of models.

Wave-specific sample weights are applied in adlcdptive statistics and
statistical analyses. The wave 1 sample weightuded adjustment for the differential
probability of selection at baseline and non-reseamates, and a post stratification
adjustment to the 1986 age/race/sex/region spdoditsus estimates of the U.S.
population. Sample weights for waves 2, 3 and dsadpr non-response and attrition.

Statistical analyses are conducted using HLM sofiwRaudenbush and Bryk 2002).

Attrition Correction
| correct for non-random attrition over the cous$¢he study by using maximum
likelihood (ML) estimation via the expectation mamzation (EM) algorithm, an

effective correction method for bias related to genattrition (Little and Rubin 2002).
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Under the assumption that the attrition procesemlitional on a combination of
unobserved variables as well as random chance tigrmwve modeling with the ML-EM
method produces unbiased coefficients in two whyst, the ML-EM method retains
full information on all sample members, even ifitheere not present at all waves (Feng
et al 2006; Little and Rubin 2002). Thus, samplenters are not dropped based on
unobserved selection criteria. Second, | includeagates in our models that are
associated with both the outcome and the likelihaloattrition, thereby strengthening
our ability to correct for bias due to attritionr(&n, Laird, and Slasor 1997; Collins,
Schafer, and Kam 2001; McArdle and Hamagami 1992)so include controls for
attrition due to death (respondents who died betvi®86 and 2001) and non-response
(respondents who were not present at all wavesl) models to control for any residual
effect of attrition. Sample sizes used to estinfiatd models are reported in Appendix A

and Appendix B.

RESULTS

| begin by calculating the unconditional intracl@errelation coefficient (ICC), a
measure of the variability in BMI found between pkeo for the total sample and for each
of the four race/gender groups. The ICC for thedample is 0.804
(20.09/(4.91+20.09)). This ICC indicates that al®Qfb of the total variability in BMI
over time is due to variation between individudlse remaining variation is due to
differences found within individuals over time, whireflects a combination of real
change in BMI between measurement occasions, and degree of measurement error.

The ICCs for each race/gender group are as follov@8)7 (21.53/(5.15+21.53)) for white
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women, 0.742 (27.64/(9.61+27.64)) for black won®i73 (15.47/(4.54+15.47)) for
black men, and 0.821 (16.42/(3.58+16.42)) for whmtmn. According to these subgroup
ICCs, most (77%-82%) of the total variability in Bists between individuals even
within race/gender groups, which may be accourtethy adjusting for other covariates
such as age, education, and income. The magnifutiese ICCs represents preliminary
evidence for the importance of considering racedgedifferences in addition to other
characteristics such as education, income, and age.

| next present descriptive statistics — means &amtlard deviations for BMI and
percentages for the remaining variables — for @acé/gender category in Table 2.1.
Among both men and women, BMI was higher for blatkeughout the study period.
However, for men the race differences were nedegind not significant. Consistent
with findings from national samples, black womend hagher BMI values than their male
counterparts, while for whites the opposite wasitbiAt the beginning of the study each
race/gender group had a BMI value considered ia bee overweight category
(BMI>25.0), except white women who had a value veggr the threshold between
normal and overweight (24.8). In addition, eaclefgender group experienced steady
increases in BMI over the 15-year study period.yQaot black women, however, did this
increase through wave 4, combined with the highigial value, result in an average BMI
(30.4) that is considered obese (BMI>30.0). Thediggibution is similar across
race/gender groups, though white women have atlfliglier age composition. White
men and women have more years of schooling anéhighomes than their black

counterparts.
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[TABLE 2.1 ABOUT HERE]

Additive Effects

| first examine age, gender, race, and socioecandifferences in BMI
trajectories, assuming no interactive effects,Iltesihown in Table 2.2. Differences in
the BMI trajectory are examined in termsiatial BMI, which may be thought of as the
cross-sectional differences in 1986, andual growth in BMI, or the change in BMI
over time.

In Model 1 | examine the differences by race aaddgr, controlling for age.
Differences in initial BMI follow the typical ageaptern with the highest initial BMI
found among the middle aged (40-69), and with {desi age group having only slightly
higher BMI than the youngest. The annual growthsaf BMI between 1986 and 2001,
however, are clearly greatest among the young&s892 age group, consistent with the
period effect of the obesity epidemic which has iadreatest impact at younger ages.
These age effects, also seen in Table 3, conchrrestults from prior studies showing
that weight gain accelerates through midlife, dr@htdecelerates in older age.

Model 1 also shows that men have a higher irigMl than women and that
black individuals have a higher initial BMI than ids. In terms of annual growth in
BMI between 1986 and 2001, men experienced snialteeases compared to women, as
evidenced by the negative growth coefficient (04,08<.01), but blacks experienced
larger increases in BMI (.032, p<.05) than whifEsese results indicate that over time

the gender gap has been decreasing while the agcbasg increased.
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In Model 2 | added education and income. The tbffees in initial BMI and
annual growth in BMI by age, gender, and raceweat found in Model 1 are relatively
unchanged with the addition of education and inco@ensistent with prior work, | find
an inverse relationship between education andlr8iMI, but no significant difference
by income. Thus, a purely additive model indicaedgcational (but not income)
disparities in initial BMI levels (presumably refkng residues of prior history or
individual development prior to age 25), but nodevice of socioeconomic disparities in
annual BMI growth by either education or incomeraye period. Thus a purely
additive analysis suggests that the “obesity epidehas increased racial disparities in

obesity, and left socioeconomic disparities largelghanged.

[TABLE 2.2 ABOUT HERE]

Interactive Effects

Modeling solely additive effects, however, does cagiture the effects that
interactions among social characteristics may leewBMI, and may obscure the real
changes in social disparities in BMI over time. $hualso modeled the interactive
effects of gender, race, education, income, andBuyeresults for race, gender and
education are presented in Table 2.3, with modeibmring continued from Table 2.2.

Model 3 in Table 2.3 shows the results of interagtiace with gender via a set of
race/gender categories. The race differencriiral BMI observed in Table 2.2 is
primarily a difference between women: black worhad an initial BMI of 27.0

(24.19+2.81) compared to 24.19 for white women levimitial differences between
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black and white men are negligible. Thus, the pasigender coefficient for initial BMI

in Table 2 appears to reflect the fact that whiemrhave a larger initial BMI than white
women, since black men have a lower initial BMIrthdack women. The race/gender

disparities in initial BMI shown in Model 3 mirréhe race/gender disparities found in

previous studies of cross-sectional differencesbiesity.

The second column of Model 3 further specifiesdisparities in annual BMI
growth found in Table 2.2. Model 3 shows thatltheer rate of growth among men (-
.034) relative to women observed in Table 2 caattréuted almost entirely to the lower
growth experienced by white men (-.034, p<.01). M&ifurther shows that the racial
disparity in growth rates in Table 2 reflects, boat equal degrees, a higher rate of
growth (.033. n.s.) among black women relative tatevwomen, and a lower rate of

growth (.034, p<.001) among white men relativelak men.

[TABLE 2.3 ABOUT HERE]

| also examined the interactive effects of racedge, and education, and present
the results in Model 4 of Table 2.3. The first colushows that education is inversely
related to initial BMI for all race/gender grouptowever, the relationship is much
weaker among men than women. These findings ageliaconsistent with prior
research, though | found more of an education gradimong men than has previously
been reported. The strongest effects are for loucategd (<12 years) black women, who

began the study with a baseline BMI of 28.62 (23%33=28.76).
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The annual growth rates reveal a complex and figirtinexpected pattern of
results. Educational differences in BMI growthesatire not significant among white
women, but among white men, growth rates are welgtiower among the most
educated. In contrast, among black men and worherhighest rates of growth are
among themore educated, especially those with 12 years of edutaBy examining the
interactive effects of race, gender, and educdtfonnd heretofore undiscovered (in our
Table 2.2 and prior data) socioeconomic dispardigs gained a more nuanced
understanding of racial disparities in annual gro®@MI. For instance, | found that the
effect of education on the racial disparity in BMis acted in opposite directions among
men, with BMI increasing more rapidly among be#iducated black men and among less
educated white men. Thus, | found increased rdcsglarities in BMI among both higher
and lower educated men and increased socioecorthsparities among both black and a
white men. In addition, the larger BMI growth rateand among higher educated black
women result in increased racial disparities amuetter educated women (but not less
educated ones), and reduced socioeconomic diffesandBMI among black women
over the course of the study period.

Though not shown here, | also examined the inteeaetfects of race, gender
and income. | found a positive relationship betweeome and initial BMI among
women but no relationship among men, a patternistamg with prior research. | also
found high-income white men had a negative BMI glowoefficient (-.056 p<.05),
experiencing the least growth over time relativettzer groups. Thus, the income

differences in BMI remained largely unchanged dtierperiod, with the exception of
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increasing racial disparities among high-income na@ia increasing socioeconomic

disparities among white men.

Age-Specific Effects

Thus far age has been treated as a control, @sthts shown in the previous
tables (as well as results from prior studies ofIBkange) representing an averaged age
effect across racial and socioeconomic groups. KMewseince age may interact with
other characteristics in important ways that areked in models that treat age as an
additive effect, | investigated those interactigi@ssage-specific models, with results
shown in Table 2.4. | did not find the strong edigragradient in baseline BMI in white
women that was found in prior models or prior reseaHowever, | did find a strong
negative association between educationianchl BMI in black women in the first three
age groups (ages 25 to 69). Low-educated black wamthese age groups have the
highest initial BMI levels. | found no consisteetationship between education and

initial BMI in men.

[TABLE 2.4 ABOUT HERE]

The largest differences in annual BMI growth anenfd between white and black

women aged 25-39, especially high school-educateden. Black women in this

education category experienced the most growthiMih-Babout 0.35 points per year
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(0.183+0.163), or a 5.2 point increase over thgelss. The lowest growth was seen
among high educated white men in all age groupsE&5-69. These models also
indicate that low-educated black men also expeeémelatively low growth, though the
effect is only significant among those aged 40+5dund some additional differences in
BMI growth across gender/race/education groupheriast two age groups (ages 55 to
84), but given limited sample sizes used to estntlase effects (see Appendix 2.A),
these coefficients must be interpreted with caugind will not be discussed.

These results indicate that a much more completarp of racial and
socioeconomic disparities in BMI trajectories, bothierms of starting point and growth,
emerges only after accounting for the interactifects of race, gender, education, and
age. | found that race and education disparitiee Ivafact increased over time among
adults aged 25-39, and to a lesser extent adudts 40-54. Thus, examining racial and
socioeconomic differences by age reveals dispatitigMI trajectories that were not
apparent either in prior research or in our priodels, which merely controlled for age.

Age-specific race/gender/income differences in Bidjectories are shown in
Table 2.5. Initial BMI was not strongly patterneglincome levels for any race/gender
group, except that low-income black women aged 251 the highest initial BMI
(23.23 + 4.44 = 27.67; p<.001). Income is assodiatiech annual BMI growth, especially
for black women aged 25-39 and white men aged 2%6¥%ng black women aged 25-
39, BMI growth appears to be inversely relatechttiome, with a total increase in BMI
points over the period of 5.1 ([0.187+0.152]*153d&n3 ([0.187+0.166]*15) for black
women in the middle- and low-income categoriegpeetvely —considerably higher than

for high-income white women aged 25-39, who expeeel a total increase of only 2.8
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BMI points over the period. White men aged 25-5thathighest income level had even
lower growth (-0.061 p<.05and -0.063 p<.10 for ZbaBd 40-54, respectively) than
high-income white women. In contrast, black mendad@-54 also experienced less
growth at both the middle (-0.120 p<.10) and lot@98 p<.01) income levels, though
these effects should be interpreted with cautiotheg were estimated using relatively
small sample sizes (see Appendix 2.B). | also fasorde indication of decreasing
disparities in annual BMI growth at older ages, &gain the results must be considered

in light of small subgroup sample sizes (see AppeRd).

[TABLE 2.5 ABOUT HERE]

Similar to the findings from Table 2.4, these Hssindicate important age
differences in race/gender and socioeconomic disgggm BMI growth trajectories. For
instance, the largest differences by race, gemaerjncome were found among adults
aged 25-39. This indicates that while racial ardaronomic disparities may not be
increasing in the aggregate, they have been inagamong the youngest adults.

In sum, the patterning of growth in BMI leveldisly intersectional, especially in
the portion of the life course (ages 25-39) mogianted by the rising obesity rates. In
this relatively young age bracket, both poor amin@what anomalously) better educated
black women have experienced massive increasebllroB5+ points in only 15 years,
enough to move a person from normal weight to gh@severweight to morbidly obese.
In contrast, high-SES (high-educated and high-ireowhite men have shown the least

increase in BMI, less even than high-SES white femaThese strong intersections of
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race, gender, and class with age, are simply ndeatin prior research — nor in our

simpler models in Tables 2.2 and 2.3.

CONCLUSION

Although it is clear that obesity in the Unitec®®s has increased dramatically
over the last several decades, it is less cleathgh¢he increase in obesity has been
distributed evenly along social dimensions of rg@mder, class, and age. Using growth
curve analysis, | examined racial and socioeconahsigarities in individual change in
BMI to determine whether the total increase in dgdsom 1986-2001 was concentrated
among certain racial and socioeconomic groups. Diggan the theory of
intersectionality, | applied a multiplicative framerk to examine differences in BMI
trajectories by combinations of race, gender, ammtbgconomic position (education and
income), and extended this approach to includeaageell. The findings revealed a more
nuanced picture of racial and socioeconomic diiparthan has emerged from any
previous research.

Our findings confirm some of the results found ropwork on disparities in obesity
change, but also yield important new insights. iRstance, previous longitudinal studies
of disparities in individual change in obesity otiene have generally found that black
women experienced greater increases compared te whmen and that, compared to
white men, black men experienced similar increasedesity change (Baltrus et al.
2005; Burke et al. 1996; Kahn and Williamson 1991)r data also indicate that black

women have experienced more growth in BMI over taompared to white women, but
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further reveal that this disparity exists largetyang the youngest adults (aged 25-39).
However, contrary to the prior findings of few raadlifferences among men, | found that
white men, at least at higher levels of educatiahiacome, have experienckss

growth than black men, among the youngest adulfss(25-39). Thus our study suggests
a widening of racial disparities in obesity ovendéi among women, as was expected, but
also among men, which has not been demonstrafadbinwork.

Prior work has not focused on changes in gendfarences or disparities in
obesity. Our Table 2 suggested that gender diftee in BMI have declined during the
obesity epidemic as males, who Hagher initial levels of BMI, have shown bower rate
of annual growth in BMI. However, further analysis reveals opposite tsefiod gender
differences among whites vs. blacks. The overkatlence of declining gender disparities
in obesity is entirely a function @fhite males havinglower rates of annual growth in
BMI than white females, while among blacks gendeedifices have increased as black
females have experiencbuher rates of growth in BMI than black males. All of this has
been most true at younger ages.

| also found age-race-gender-specific evidencgoioeconomic disparities in
annual growth in BMI, which have not been articulated in prior worksmeioeconomic
differences on changes in obesity over the coursisecobesity epidemic. Thus, among
adults aged 25-39, and to a certain degree tha=sk4@54, | found that low income
black women were the worst off in terms of growttBiMI, while high education and
income white men were the best off since they egpeed the least amount of growth in
BMI. This contrast between lower class black woraed upper class white men

exemplifies the premise of the theory of intersmaiity, which posits that individuals

45



are arrayed on a spectrum of inequality with tlast@edvantaged (i.e. lower class black
women) at one end and the most advantaged (i.er ugss white men) at the opposite
end. In terms of the obesity epidemic, lower claask women have experienced the
worst outcomes, on top of their higher initial lesvef BMI, while upper class white men
have experienced a relatively better outcome.

This study demonstrates how conceptualizing dimoessof inequality as
separate and distinct, as is done in the addipypeaach, is inadequate for fully detailing
the extent of obesity disparities. Using a multative approach that recognizes the
unique intersection of multiple dimensions of inalify, such as race, gender, and class
produces a more nuanced and informed picture dfityb@isparities. However, even this
intersectional approach does not adequately claraethe changing nature of
disparities. Examining racial and socioeconomi@aligies in BMI trajectories by age
group revealed a more detailed picture of disgrithan merely controlling for age. In
age-stratified models | found increasing racial aadioeconomic disparities primarily
among adults aged 25-39, and to a lesser extem@uauults aged 40-54.

The intersectional perspective stresses the irmpoetof accounting for the
unique lived experiences of different individualet writings on the theory of
intersectionality do not incorporate age as an ntgmd dimension of the lived experience
(Crenshaw 1995; Hill Collins 1990). This is a pautarly important omission with regard
to intersectional approaches to studying obesgpatities since trajectories of BMI
growth have a natural aging pattern and may alspwacohort membership. | found
increasing racial and socioeconomic disparitieshasity growth among younger adults,

a finding that would have been masked had | sirnnelgted age as a control and not an
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important additional dimension along which to stuthesity differences. Thus, the
intersectional approach to understanding healthadites can be enhanced by integrating
perspectives on cohort differences and human dpwedat over the life course.

The analysis in this study benefited from the afsgrowth curve analysis, which
allowed us to directly model individual change otrare. Most prior studies of
disparities in obesity change have relied on only tbservation points for measuring
change. By using multiple observations in a grogutve analysis, | was able to isolate
the effect of random fluctuations between obseovetiirom the real changes taking place
over time. Thus, this represents a methodologidahace over prior studies that use only
two observation points to study change.

This study, the first to simultaneously examinaakand socioeconomic
disparities in BMI trajectories, identifies thos@gps who have experienced a greater
burden of the increase in obesity across the Wulation. The findings, when taken in
light of the health impact of obesity, paint a da@micture of the future of adult health
disparities. Some groups, particularly lower clalsek women, may have potentially
even poorer health moving forward than they do nehile upper class white men may
become increasingly advantaged. Understandinggrand projections for the future of
obesity, and health disparities more generallylireg a focus on younger ages because
these individuals have yet to experience the kit of weight gain associated with the
aging process. Finally, the increasing social digpa found in this study argue strongly
for recognition of the obesity epidemic as a mapeiological problem in addition to

being an important public health issue.
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TABLES

Table 2.1. Descriptive Statistics by Race and Ge(lde3426)

Black Women  White Women Black Men White Men

Mean BMI

1986 276 (5.8)"* 24849t 26214.2" 26.1 (4.1)1

1989 28.1(6.2) " 25:6.0 ' 267(4.4" 26.€(4.4) "

1994 28.€(5.9) T* 257(6.1 'F  272@1* 27.C(4.6) 1

2001/2002 304(6.7) '*  26.7(5.6 '+ 28E(4.8° 27.€(4.9) 1
Age

25-39 43.2% 37.4%" 44.0% 45.0%"

40-54 27.5% 25.5% 32.0% 23.5%

55-69 18.5% 23.0%" 16.5% 21.8%"

70-84 10.9% 14.1%" 75% 9.8%"
Educatiol

>12 years 30.0%* 40.5%1+ 38.1%* 48.8% 1+

12 years 29.9% 36.1%" 232% 29.0%"

<12 years 40.1%" 23.5%* 38.6%"* 22.2%*
Income

$30,000+ 21.8%"* 39.5% T * 22.4% T# 47.2% T+

$10,000-30,0C 34.6% 41.0% 43.8% 40.6%

< $10,000 43.6%T# 19.5% 1+ 33.8% T+ 12.2% T#
Unweighted N 763 1,385 390 838
Weighted P 228 1,586 172 1,440

Notes: BMI = body mass index. Numbers representjiited means with stada
deviations in parentheses. Baseline values for edyggation, and income are reported.
T Denotes significant (at 95% Confidence Level) diéferences within race.

T Denotes significant (at 95% Confidence Levelxcedifferences within sex.
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Table 2.2. Independent Effects of Race, Gender, Egacation, and Income on Initial BMI and Annu&l BGrowth

Model 1 Model 2
Initial Annual Growth Initial Annual Growth

Constanf 2435 (0.16) ***  0.195 (0.009) ** 23.97 (0.19) ** 0.182 (011) **
Age (ref= age 25-39)

Age 40-54 1.59 (0.20)**  -0.050 (0.011) ** 1.45(0.20) *=* -0.047 (0.011) **

Age 55-69 1.64 (0.23) *** -0.207 (0.013) ** 1.25(0.23) ** -0.206 (0.013) ***

Age 70-84 0.83 (0.31) * -0.304 (0.021) **  0.33(0.32) -08(0.022) ***
Male (ref=female) 1.05 (0.16) *** -0.034 (0.009) ** 1.10 (6) *=* -0.032 (0.010) *
Black (ref=white) 1.64 (0.24) ** 0.032 (0.015) * 1.44 (& *** 0.034 (0.016) *
Education (ref=12+ years)

12 years of education 0.55(0.19) * 0.018 (0.011)

<12 years of education 1.42 (0.23) *=* -0.024 (0.014)
Income (ref=$30,000+)

Income $10,000-29,999 0.19 (0.18) 0.016 (0.011)

Income < $10,000 0.10 (0.26) 0.017 (0.016)
Attrition (ref=not missing)

Death -0.37 (0.24) -0.077 (0.020) ** 0.51(0.24) t -0.0730dL) **

Non-Response -0.52 (0.18) * -0.009 (0.013) -0.69 (0.18) * 0.008 (0.013)

Variance Components
Level 1: Within-person 2.628 2.628
Level 2: Between-person 19.57 (0.00) ** 0.0317 (0.00) ***19.30 (0.00) ** 0.0315 (0.00) ***

Goodness of Fit
Deviance (-2 LL 52,641 52,617
BIC (smaller is bette 80,461 80,404

1Tp<.10; *p<.05; **p<.01; **p<.001 (two-tailed tes)

Note: Regression coefficients with standard ermogsarentheses are shown. Standard errors ardatadwsing robu:
estimation. N = 3426. BIC = Bayesian Informatiorit€non.

® Constant represents a white female aged 25-3%ideML and a white female aged 25-39 with more ftpears o
education and having a houshold income more th&nr8®odel 2.
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Table 2.3. Interactive Effect of Race/Gender (Mdedind Race/Gender/Education (Model 4) on InBigl and
Annual BMI Growth

Model 3 Model 4
Initial Annual Growth Initial Annual Growth

Constanf 24.19 (0.16) *** 0.195 (0.009) ** 23.53 (0.21)*** 0.192 (0.011) ***
Age (ref=25-39)

40-54 1.62 (0.20)** -0.050 (0.011) ** 1.50 (0.20)»**  -0.049 (0.011) **

55-69 1.66 (0.22)**  -0.207 (0.013) *** 1.30 (0.23)**  -0.205 (0.013) ***

70-84 0.86 (0.31)** -0.303 (0.021) **  0.37 (0.31) -0.296 (0.022) ***
White Female -ref- -ref- - - - -

>12 years of education - - - - -ref- -ref-

12 years of education - - - - 0.90 (0.2 0.016 (0.015)

<12 years of education - - - - 2.31(0.309* -0.024 (0.019)
Black Female 2.81 (0.32f* 0.033 (0.020) - - - -

>12 years of education - - - - 2.08 (0.51* 0.048 (0.033)

12 years of education - - - - 3.23 (0.5~ 0.092 (0.036) *

<12 years of education - - - - 5.23 (0.50%*  -0.024 (0.033)
Black Male 1.51 (0.36)***  -0.005 (0.024) - - - -

>12 years of educati - - - - 2.32(0.58) ** 0.03: (0.036

12 years of education - - - - 2.37 (0.723* 0.039 (0.048) *

<12 years of educati - - - - 2.4¢(0.58' *=*  -0.08¢ (0.042 *

White Male 1.37 (0.17)** -0.034 (0.010) ** - - - -

>12 years of educati - - - - 2.0€(0.25) =*  -0.04%(0.014 *

12 years of education - - - - 2.35(0.29%*  -0.020 (0.017)

<12 years of education - - - - 2.46 (0.329*  -0.023 (0.021)
Attrition (ref=not missing)

Death -0.38 (0.24) -0.077 (0.020) ** -0.46 (0.24) -0.07400L) **

Non-Response -0.52 (0.18) -0.009 (0.013) -0.66 (0.18y**  -0.009 (0.013)

Variance Components
Level 1: Within-person 2644 2.703
Level 2: Between-person  19.37 (0.00) ** 0.0315 (0.00) *** 18.93 (0.00) ** 0.0307 (0.00) ***

Goodness of Fit
Deviance (-2 LL) 52,613 52,560
BIC (smaller is better) 80,425 80,306

Tp<.10; *p<.05; **p<.01; **p<.001 (two-tailed tes)
Note: Regression coefficients with standard ermosarentheses are shown. Standard errors ardat@dwsing

robust estimation. N = 3426. BIC = Bayesian Infotioxa Criterion.
“ Constant represents a white female aged 25-3%idelM3 and a white female aged 25-39 with more ttiapears

of education and having a houshold income more #t&nin Model 4.
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Table 2.4. Age Stratified Models of Race/GendeEbycation Differences in Inital BMI and Annual BNErowth.

25-39 40-54 55-69

70-84

Initial Annual Growth Initial Annual Growth Initial Annual Growth

Initial

Annual Growth

Constanf
White Female

23.32 (0.31)™*  0.183 (0.016) ** 24.71 (0.43)**  0.165 (0.023) **  25.66 (0.41)** -0.039 (0.023) 1

>12 years of education

12 years of education 1.29 (0.48) 0.00: (0.026 0.2%(0.50; 0.01: (0.034; 5.2€ (0.75, 0.07¢ (0.029; *

<12 years of education 0.65 (0.68) 0.046 (0.038) 2.283)0**  -0.032 (0.044) 0.89 (0.82¥* -0.058 (0.032)
Black Female

>12 years of education 1.79 (0.88) 0.096 (0.049) * 2.79 (1.32y*  -0.031 (0.075) 3.11 (1.74¥ -0.043 (0.105)

12 years of education 2.96 (0.92%* 0.163 (0.057) ** 4.01 (1.27y*  0.050 (0.078) 3.47 (1.25y*  -0.196 (0.090) *

<12 years of education 5.96 (1.18)* 0.092 (0.073) 5.10 (1.18¥* -0.097 (0.072) t 5.51 (0.80y* -0.032 (0.052)
Black Male

>12 years of education 2.35 (0.82%*  0.046 (0.049) 2.75 (1.59%* 0.007 (0.103) 2.43 (1.58% -0.043 (0.105)

12 years of education 3.50 (1.2P 0.08( (0.087. 1.50(1.36; T 0.00¢ (0.088; 2.3t(1.81) ¢ -0.19¢ (0.090

<12 years of education 2.50 (1.4%) -0.067 (0.102) 3.17 (1.16¥* -0.197 (0.076) ** 1.31 (0.93) -0.032 (0.052)
White Male

>12 years of education 2.23 (0.4¥) -0.039 (0.022) t 2.68 (0.60%* -0.080 (0.033) * 0.91 (0.55) 0.048 (0.033)

12 years of education 3.33 (0.50%* -0.01:(0.027 2.9¢(0.68) *™ -0.04¢ (0.037 -0.0¢ (0.56,; 0.02¢ (0.034;

<12 years of education 2.92 (0.78) -0.015 (0.044) 3.31(0.80¥*  -0.049 (0.045) 1.64 (0.53% -0.005 (0.034)
Attrition (ref=None)

Death -0.22 (0.77) 0.026 (0.088) 0.27 (0.62) -0.031 (0.066) -0.66 (0.29) -0.094 (0.024) **

Non-Response -0.56 (0.32) -0.016 (0.023) -1.12 (0.43) -0.02: (0.031 -0.7:(0.33) * 0.00( (0.025;
Variance Components

Level 1: Within-person 2.99 3.35 2.33

Level 2: Between-person 18.39 (0.00) *=* 0.027 (0.00) **20.06 (0.00) ** 0.029 (0.00) ** 18.44 (0.00) *** 0.031 (0.@ *=
Unweighted N 1011 625 1098

24.68 (0.53)*

0.4( (0.64)

1.56 (0.57%

3.66 (2.14)*
2.13 (2.01)

2.89 (0.895*

0.40 (2.73)
-0.1( (3.53)

1.70 (1.18)

1.27 (0.78)
0.9% (0.75

1.16 (0.61}

-0.48 (0.40)
-0.3% (0.40,

17.83 (0.00) ***

692

-0.066 (0.037) *

-0.08¢ (0.048' 1

-0.072 (0.045)

-0.047 (0.176)
0.145 (0.203) ***

-0.094 (0.075)

0.129 (0.259)
0.277 (0.337’

-0.008 (0.111)

-0X0.067) t
-0.112 (0.071

-0.007 (0.055)

-0.092 (0.03%) *
0.06( (0.039'

2.44
0.041 (0.00) **

1p<.10; *p<.05; **p<.01; **p<.001 (two-tailed t¢s)
Note: Regression coefficients with standard ermogsarentheses are shown. Standard errors ardatedwsing robust estimation.
® Constant represents a white female with more iizagears of education.



65

Table 2.5. Age Stratified Models of Race/Gendelrtmome Differences in Inital BMI and Annual BMI Gaoh.

Constanf'

White Female
Income $30,000+
Income $10,000-29,999
Income < $10,000

Black Female
Income $30,000+
Income $10,000-29,999
Income < $10,000

Black Male
Income $30,000+
Income $10,000-29,999
Income < $10,000

White Male
Income $30,000+
Income $10,000-29,999
Income < $10,000
Attrition (ref=None)
Death
Non-Response

Variance Components
Level 1: Within-person
Level 2: Between-person

Unweighted N

25-39

40-54

55-69

70-84

Initial

Annual Growth

Initial

Annual Growth

Initial

Annual Growth

Initial

Annual Growth

23.23 (0.33)**

18.53 (0.00) **

1011

0.187 (0.017) *+*

0.96 (0.47) 0.012 (0.025)
1.81(0.71) T  -0.014 (0.040)
3.12 (1.08%* -0.006 (0.064)
2.14(0.9%)  0.152 (0.053) *
4.44 (0.93F7  0.166 (0.056) **
2.70 (1.OFf*  0.045 (0.061)
3.43 (0.92  0.022 (0.063)
0.99 (1.45) 0.045 (0.087)
2.90 (0.44f* -0.061(0.023, *
2.33 (0.47F  0.001 (0.025)
3.12 (0.77F  0.003 (0.046)

-0.26 (0.79) 0.014 (0.088)
-0.58 (0.32) -0.020 (0.022)

2.98

0.027 (0.00)

25.04 (0.39)**

1.402006
0.60 (0.85)

256 (1.28%
440 (117
3.77 (1.33)

258 (L22y+
285 (L.14%
252 (232)

2632 (0.55 ***
232 (0.67%
243 (1.06)

0.40 (0.63)

-0.92 (0#4)

420,40 (0.00) **

625

0.170 (0.021) ***

-0.015 (0.034)
-0.009 (0.050)

-0.011 (0.074)
-0.070 (0.066)
-0.006 (0.089)

-0.045 (0.080)
-0.120 (0.073) t
-0.098 (0.142) **

-0.06: (0.030 t
-0.048 (0.037)
-0.177 (0.061) t

-0.035 (0.067)
-0.025 (0.031)

3.39
0.029 (0.00) ***

25.85 (0.39)**

0.40 (0.47)
1.39 (0.55%*

2.97 (2.24) t
4.55 (1.109*
4.51 (0.81y*+

2.79 (1.33)
1.91 (1.23)
-0.45 (1.19)

0.2¢ (0.52,
1.08 (0.49)
-0.56 (0.70)

-0.48 (0.30)
-0.37 (0.33)

18.83 (0.00) **
1008

-0.002 (0.022) *

-0.013 (0.028)
-0.037 (0.034)

-0.058 (0.131)
-0.023 (0.075)
-0.131 (0.053) *

-0.062 (0.083)
-0.030 (0.083)
0.073 (0.096)

-0.01¢€ (0.031
-0.011 (0.030)
0.045 (0.051)

-0.104 (0.024) **
-0.020 (0.025)

2.33

0.034 (0@) **

23.45 (0.80*

2.45 (0.85)
2.22 (0.86%

4.49 (6.64)
4.09 (1.70%
4.17 (L1079

2.19 (3.90)
1.92 (2.00)
3.03 (1.37)

1.4€ (1.12
2.82 (0.89)
2.04 (0.96)

-0.54 (0.41)
-0.34 (0.40)

17.71 (0.00) *+*
692

-0.087 (0.051) t

-0.062 (0.056)
-0.022 (0.059)

26.00.402)
0.119 (0.141)
-0.094 (0.084) **

-0.136 (0.503)
0.137 (0.173)
0.014 (0.127)

-0.03: (0.081
-0.109 (0.068)
6.07.076)

-0.538 (0.412)
340.(0.398)

2.60

0.037 (0.00) *

1p<.10; *p<.05; **p<.01; **p<.001 (two-tailed tés)
Note: Regression coefficients with standard ermomarentheses are shown. Standard errors ardaiedwsing robust estimation.
® Constant represents a white female with a housinslmme more than 30k.



APPENDICES

Appendix 2.A. Wave-Specific Sample Sizes by Racafige, Age, anc

Education
White Women Black Women Black Men White Men
<HS HSColl+ <HS HSColl+ <HS HSColl+ <HS HSColl+
Wave 1
Age
25-39 48 117 165 56 94 093 24 31 69 31 91 192
40-54 47 82 99 65 45 37 42 28 20 31 50 79
55-69 166 188 128 152 46 26 83 16 18 106 77 92
70-84 165 92 88 115 17 17 49 4 6 75 37 27
Wave 2
Age
25-39 38 98 147 44 69 67 19 16 52 16 75 167
40-54 38 76 89 54 37 29 30 20 15 22 43 70
55-69 127 168 117 122 36 23 58 13 12 81 68 82
70-84 127 77 70 83 10 13 39 1 3 46 20 20
Wave 3
Age
25-39 37 98 148 41 58 69 15 18 48 19 79 167
40-54 39 71 84 50 32 30 25 17 13 26 45 72
55-69 118 152 107 97 29 20 47 9 12 69 56 76
70-84 95 61 67 60 8 12 17 2 3 26 15 15
Wave 4
Age
25-39 34 90 138 24 47 52 9 14 36 19 72 149
40-54 29 66 80 31 26 26 16 14 11 20 36 60
55-69 74 119 82 52 14 15 20 6 8 27 44 49
70-84 28 32 29 15 1 3 5 0 0 8 4 3

Note: Sample sizes are unweighted.

60



Appendix 2.B. Wave-Specific Sample Sizes by Racedee Age, and Income
White Women Black Women Black Men White Men
<$10.0-3C30k+ <$10.0-3C(30k+ <$10.0-3030k+ <$10.0-3C30k+

Wave !

Age

25-3¢ 51 14€ 133 107 9C 46 25 65 34 31 13€ 147

40-54 37 79 112 58 57 32 14 45 31 19 49 92

55-6¢ 134 228 119 14¢ 6z 14 52 3¢ 26 45 12¢ 104

70-8¢ 16% 153 29 12C 27 2 42 14 3 43 8C 16

Wave 2

Age

25-3¢ 44 119 120 82 65 33 22 3€ 29 18 114 126
40-5¢ 2¢ 70 104 47 4€¢ 27 10 31 24 14 3¢ 82
55-6¢ 107 198 107 114 54 13 36 32 15 32 107 92
70-84 130 118 26 86 18 2 32 11 O 24 51 11

Wave !

Age

25-3¢ 4C 12C 123 70 64 34 16 3€ 29 21 11¢ 13C
40-5¢ 31 64 99 41 41 30 8 28 19 16 41 86
55-6¢ 94 18C 103 90 44 12 25 2E 18 22 9€ 83
70-8¢ 92 104 27 63 1t 2 12 9 1 14 3€ 6

Wave 4

Age

25-3¢ 31 115 116 56 44 23 13 28 21 16 104 12C
40-5¢ 22 60 93 22 3¢ 22 4 1¢ 18 10 3€ 70
55-6¢ 5E 137 83 49 2t 7 10 123 11 9 b5E 56
70-84 27 46 16 14 4 1 3 2 0 5 4 6

Note: Sample sizes are unweighted.
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CHAPTER Il
A LIFE COURSE APPROACH TO UNDERSTANDING THE RELATIO NSHIP

BETWEEN SOCIOECONOMIC POSITION AND ADULT BMI TRAJEC TORIES

Research on the relationship between socioeconposition (SEP) and adult
obesity in the United States has primarily focuseadult SEP. Prior studies report
inverse associations between adult SEP - meassned education and income - and
body mass index (BMI) among white, African Americand Mexican American women
(Chang and Lauderdale 2005; Croft et al. 1992; K&ubal and Martorell 1997;
Pawson, Martorell and Mendoza 1991). However, dddySEP may also be an
important determinant of adult BMI. Adult socioecanic attainment is heavily
influenced by family background characteristicshsas parental occupation and
education (Blau and Duncan 1987; Sewell, Halled, Rartes 1969). Thus early-life SEP
likely influences adult BMI, if not directly, theat least indirectly via adult
socioeconomic attainment processes.

Early-life socioeconomic conditions may be instrumatin shaping later life
inequality in a number of health outcomes, inclgdabesity. National data show large
racial and ethnic differences in obesity among worvgh much higher obesity

prevalence found among African American and Mexi&arerican Women compared to
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white women; very little racial and ethnic variatiis found among men (Flegal et al.
2002; Ogden et al. 2006). Racial and ethnic disparin obesity may reflect differential
access to socioeconomic resources as well asatitial exposure to disadvantage over
the life course (Williams and Collins 1995).

Increasingly, researchers are utilizing a life-seuapproach to identifying and
understanding the determinants of adult health (Alewnd Wray 2005). There is growing
evidence that the origins of poor adult health, byp@xtension adult health inequality,
may lie in experiences earlier in life (Kuh and B&momo 2004). Prior studies have
reported associations between early-life SEP anlt alesity risk (Baltrus et al. 2005;
Greenlund et al. 1996; Langenberg et al. 2003; Pawanor, and Davey Smith 2003;
Power et al. 2005), but the processes through wdacly-life socioeconomic conditions
affect obesity risk in later life are not articudtin the existing research. Furthermore,
little is known about how early-life SEP matters tmderstanding the large racial and
ethnic differences in obesity observed among U@&@nen.

This paper seeks to better understand the prockskieg early-life SEP to adult
obesity by examining the association between bigree SEP and individual BMI
trajectories among women over 15 years of theittdifiel course. | focus specifically on
how these processes operate among women becaussy obies are much higher among
women compared to men (Ogden et. al. 2006) andubegarior studies show
associations between measures of SEP and obesityganomen, while weaker or no
associations are found for men (Chang and Laude{#)5; Croft et al. 1992; Zhang

and Wang 2004). Focusing on women also allows nexamine the extent to which
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early-life and adult socioeconomic conditions explacial and ethnic variation in adult

BMI trajectories, which is greater among women.

Life Course Approach to Adult Health

The life course as a theoretical orientation enetigehe 1960s out of a need to
understand how variability in human developmentrfitairth through adulthood is related
to personal biography within socio-historical cott¢e The life course perspective on
individual development takes the “long view” andrasizes the importance of early
life experiences and opportunity structures in hetieing later life outcomes (Elder
1994). Individual lives are organized according@t@nge of social processes that unfold
over the life course (Dannefer 1987). The life seuperspective has been synthesized in
a range of theoretical and empirical studies thakgo understand the links between
experiences and outcomes within the individualdderse, including research on the
implications of historical change for determininghort experiences (Ryder 1965),
cohort variability of aging patterns (Riley 198&}fects of early life conditions on adult
development (Clausen 1991), age and cohort vamiatistress processes (Pearlin and
Skaff 1996), cohort and intergenerational linkaigefamily development (Bengston and
Allen 1993; Rossi and Rossi 1990), and stabilitg e@hange in criminal careers
(Sampson and Laub 1992; Uggen and Massoglia 2004).

The life-course perspective is also increasingindpapplied in studies of the
determinants of adult chronic disease. Adult healthe long-term outcome of the
“...physical and social exposures [experienced] dugestation, childhood, adolescence,

young adulthood, and later life” (Kuh and Ben-Shto2904: pg. 5). A growing body of
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research, for instance, finds that exposure tq dié&el socioeconomic disadvantage is
associated with poor health behaviors and worskhieaadulthood. Prior studies have
found that adults from a low socioeconomic positioearly-life are more likely to
engage in risky health behaviors such as smokimagkidg, poor diet, and physical
inactivity (Lynch, Kaplan, and Salonen 1997; Poetal. 2005). Socioeconomic
disadvantage in early life is also associated athncreased risk of cardiovascular
disease (Lawlor, Smith, and Ebrahim 2004; Ramsey. @007; Smith and Hart 2002;
Wamala, Lynch and Kaplan 2001), Type Il diabetadféldt et al. 2007), and cancer (de
Kok et al. 2007), poorer adult cognitive and psysdwal functioning (Harper et al. 2002;
Kaplan et al. 2001), and higher mortality (Beebeabier et al. 2004; Hart 1998;
Hayward and Gorman 2004). In addition, severalisgidave found that the
accumulation of socioeconomic disadvantage ovelifdtheourse is associated with
worse adult health (Ljung and Hallgvist 2006; Paowéanor, and Matthews 1999; Singh-
Manoux et al. 2004; Wamala, Lynch, and Kaplan 208iong the studies that reported
the effects of early-life adjusted for adult SBHi¥ general finding is that the effects of
early-life are often substantially diminished wilie inclusion of adult SEP, suggesting
that much of their effects are mediated througér ISEP. Nevertheless, early-life
indicators of SEP often remain significant predistof adult health (Beebe-Dimmer et
al. 2004; de Kok et al. 2007; Harper et al. 200@yWard and Gorman 2004; Ramsey et
al. 2007; Wamala, Lynch, and Kaplan 2001).

Prior studies that have examined the relationsbtpvéen early-life SEP and adult
obesity risk among women have found significaneé&t of early-life SEP. For instance,

several studies from the UK and Europe found adrigisk of adult obesity among those
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with manual social class origins, even after adpgstor adult social class (Langenberg et
al. 2003; Power, Manor, and Davey Smith 2003; Patat. 2005). In a randomly
selected multi-community sample of U.S. black artevadults aged 18-30 years at
baseline, Greenlund et al. (1996) observed a negetfect of father’s education,
adjusted for participant’s education, on baselibd Bnd seven-year BMI change, but
only among white women; they reported finding angigant effect of father’s education
among black women only in models unadjusted foftamtiucation. Power et al. (2005)
examined data from a 1965 community study of Udslta and found that women aged
30-50 whose fathers held manual occupations hadearated risk of obesity in
adulthood, even after adjusting for adult occupattbough effects of early life were not
statistically significant. Using the same data seuBaltrus et al. (2005) examined racial
differences in weight trajectories over 34 year®agnadults aged 17 to 40 years in 1965,
and found that adjustment for childhood socioecan@usition - defined using father’s
occupation or education- reduced the black-whiter@nce in baseline weight and
accounted for the race gap in weight gain. Howether coefficients for early-life and
adult predictors were not reported, so it is urchdaat the nature of the relationship is
between these predictors and weight trajectoridsndrether early-life effects remained
after adjusting for adult socioeconomic charactiess

Several studies report associations between a&l$EP and adult obesity risk
in the U.S., but these studies are limited by e af community-based samples, the
absence of Hispanic individuals in the data, andysperiods that are not current, thus
making it difficult to generalize from these stuglie the U.S. population. It is important

to determine if the associations found betweeryd#e socioeconomic conditions and
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adult weight and BMI hold in a representative sargdlU.S. adults, and to include other
minority groups such as Hispanics, to better urtdadsthe biopsychosocial processes
through which early-life has its effects on outcenrelater-life.

The empirical evidence suggests that early-life §t&Rers for adult obesity, but
the extent to which the effects of early-life SEE direct or indirect remains poorly
specified, along with the pathways involved in bkitids of effects. Thus, although the
extant research on life course determinants oftdwdallth provides evidence for the
significance of early life experiences in undersdiag later life health outcomes, life
course studies would be enriched by paying moentdtin to the theoretical processes by

which life-course experiences accumulate over tonafluence outcomes in later life.

Models of Life Course Processes

“Critical period” models and “accumulation of riskiodels are the major theories
of life-course processes that have been developedaplied in the epidemiologic
literature (Ben-Shlomo and Kuh et al. 2002, Lynod ®avey Smith 2005). Critical
period models postulate that exposures during Sp@ariods of the life course have a
long-term impact on the development of adult disedbese models, also referred to as
latency models (Hertzman et al. 2001), emphasizg ferm programming in early life
and are the basis for Barker’'s (1990) ‘fetal orsgnf adult disease’ hypothesis.
Accumulation of risk models focus on the accumuolatf exposures over the life course
and the resulting cumulative effects on health.ukealation of risk models should
further be specified as additive or multiplicatimedels of cumulative exposure to

disadvantage. In additive models, the number, suradnd severity of exposures to
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disadvantage are expected to affect health in @lypadditive relationship. In
multiplicative models, on the other hand, exposime=arly life interact with exposures
later in life to produce steeper cumulative disadage to health than would be produced
by either alone.

| focus on three life course pathways that linkyehfe socioeconomic exposures
to later-life outcomes, shown in Figure 1. In tlahway model (a), differential exposure
to early-life circumstances may initiate “chaingigk” where the experience of
disadvantage at one point in the life course preddarther disadvantage later in the life
course, resulting ultimately in health inequalitidscording to this model, early-life SEP
affects health in later-life through its associatwith adult SEP.

The latency model (b) is a variant of the pathwadet that allows for effects of
early-life exposure that are independent of inteivg experiences. Thus, early-life SEP
has an independent direct effect on adult healttn & some of the association operates
via adult SEP. Socioeconomic conditions in eaffig4nay initiate developmental health
trajectories that are well established before &dwoltl by increasing the risk of exposure
to stressors and harms, for instance, that cawadéhhgeclines in later-life.

| refer to the final conceptual pathway as the clatne disadvantage model (c).
In the pathway and latency models, disadvantagauily life combines with
disadvantage in later life in an additive fashiwhgreas in the cumulative disadvantage
model, early- and later-life disadvantage combma multiplicative fashion. The
interaction in this model is shown in Figure 1 tha broken lines from SEP during one
period of the life course intersecting the relasioip between SEP in another period of

the life course and the outcome.
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[FIGURE 3.1 ABOUT HERE]

Early-Life Disadvantage as an Inequality Generating®rocess

These theoretical models of life course procesarde used to understand the
effects of early-life experiences on the level e&lh at a given point in the adult life
course, but also on tluevelopment or trajectory of health throughout adulthood. For
instance, the outcome Y in Figure 1 can represéfitd® some point in time and it can
also represent change in BMI over time. Prior gsdif life course determinants of BMI
are generally limited to assessments of the eftgfotsrly-life on BMI at one point in the
adult life course. Only Baltrus et al. (2005) calesed the effects of early-life on BMI
change over time. Early-life experiences may garerequality in health as it develops
over the life course.

Early-life shapes access to health-related resewmed opportunities, creating a
situation in which disadvantaged groups are exptséeéalth-compromising conditions
across the life course with little opportunity togrove their health (Wadsworth 1997,
Williams and Collins 1995). This may be particwamlevant in the case of weight gain
because early-life inequality may place disadvaedagdividuals on a trajectory of
weight gain that unfolds throughout adulthood. ¥axperiences of socioeconomic
disadvantage have been shown to be important diet@nts of health at a given point in
adulthood. However, early experiences may alsoemite trajectories of health decline
such that individuals who experience disadvantégeexperience steeper declines in

health. Thus, in addition to finding a relationshgtween early-life SEP and adult health
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status at a given point in adulthood, we wouldHertexpect early-life SEP to influence
health as it develops throughout adulthood. Howewerconcept of early-life factors
generating adult health inequality has not beemnéx@d in the literature on life course
approaches to adult health.

The idea that the effects of disadvantage accumolar time has roots in
Merton’s (1968) work on the “Matthew effect in sooe” in which Merton argued that
early career achievement predicted subsequentvachents, resulting a widening of the
gap between the “haves” and the “have-nots.” Tikerphof cumulative disadvantage
thus emerged as a framework for understanding edggigenerating processes as they
unfold over time. The intersection of theories oimulative disadvantage and life course
provide an ideal framework for studying the emengeaf health inequality and inter-
individual divergence in health trajectories (Daien003; O’'Rand 1996). This
framework has been applied in research demongijrttat health inequality observed in
old age is developed throughout adulthood (Houaeat4, and Herd 2005; Ross and Wu
1996). For instance, Wilson, Shuey, and Elder (2@8plored cumulative effects of
socioeconomic advantage as a mechanism for expipchsparities in health trajectories.
They found that individuals with more educationghiament and greater wealth
experienced better health over the adult life ecaussmilarly, Mirowsky and Ross (2008)
found a divergence in health by level of educa#ienndividuals aged.

For the most part, cumulative disadvantage has beed to understand inter-
individual divergence in health by adult socioeammoposition. There are fewer studies,
however, that have used cumulative disadvantagd@snework for explaining racial

and ethnic differences in health trajectories, modtudies, to my knowledge, that have
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explored early-life SEP as an explanation for djeece in adult health trajectories. The
experience of adverse life events, which is socaditterned by race and ethnicity, may
have enduring effects over the life course thusaectng for racial and ethnic
differences in health trajectories. It is possittherefore, that the large racial/ethnic

differences in obesity among adult women are watHladished prior to adulthood.

Current Study

The primary aim of this study is to determine tla¢ghgvays through which early-
life SEP influences adult BMI trajectories overyEars of the adult life course. This
study seeks to answer the following questionsDdgs early-life SEP influence adult
BMI trajectories primarily through adult SEP, asd#ed in the pathway model, (2)
Does early-life SEP influence BMI independent ofiladharacteristics through latency
effects, and (3) Is there a cumulative effect ai@economic disadvantage on adult BMI
trajectories? Furthermore, if socioeconomic disa@ge accumulates over the life
course to influence BMI trajectories, (4) is thentbned effect additive or
multiplicative? A secondary aim of this study isdetermine the extent to which life-
course SEP accounts for the large racial and ethsparities in BMI trajectories among
U.S. women.

While prior studies of life course determinantsadtilt obesity have typically
examined the outcome of interest at only one paiadulthood, this study examines the
effect of life course SEP on within-individual atiwleight trajectories over 15 years at
different points in the life course. The BMI trajexy is composed of baseline BMI and

BMI change. Thus | am able to examine the effettgeacourse SEP on BMI at the
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beginning of the study period as well as in diveggein BMI over time (change in the
trajectory). This is the first study to my knowledthat examines the effects of life course

SEP on adult obesity using a nationally represmsatgurvey of U.S. adults.

DATA AND METHODS
Data

This study uses longitudinal data spanning 15 yefaslulthood and
retrospective data on early life socioeconomic erpees from the Americans’
Changing Lives (ACL). The ACL is a stratified, mdtage area probability sample of
3,617 non-institutionalized adults 25 years an@éwoliing in the United States in 1986,
with oversampling of adults aged 60 and older afrccan Americans. The baseline
response rate was 68% for sampled individuals &6 for sampled households. Follow
up interviews were conducted in 1989 with 2,86 poeslents, 1994 with 2,562
respondents or their proxies (n = 164), and 20@Z240ith 1,787 respondents or their
proxies (n = 95), representing 83%, 83%, and 74%uofiving respondents respectively.
The analysis is restricted to female respondents wake up between 62% and 64% of
the sample at each wave. Because questions abbutifeaexperiences were asked only
during the Wave 2 interview, 429 women who werepresent for the Wave 2 interview
were excluded from the analytic sample. Excludmese women from the analyses did
not change the substantive findings. The final @iasample consists of 1,809 women
aged 25-84 in 1986.

Wave-specific sample weights are applied in allys®s. The wave 1 sample

weight includes an adjustment for the differenpiadbability of selection at baseline and
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non-response, and a post stratification adjustroetite 1986 age/race/sex/region specific
Census estimates of the U.S. population. Samplghisefor waves 2, 3 and 4 adjust for
panel non-response and attrition. In addition towleight adjustment, | employ three
strategies to reduce the likelihood that multiiariesults are affected by non-random
attrition over the course of the study. Firstmaidels are estimated using maximum
likelihood (ML) estimation via the expectation mamzation (EM) algorithm, which
corrects for bias related to sample attrition (Fehgl 2006; Little and Rubin 2002). The
models also include covariates that are assocbaigdwith BMI and the likelihood of
attrition, thus further correcting for bias dueattrition (Cnaan, Laird, and Slasor 1997,
Collins, Schafer, and Kam 2001; McArdle and Hamage®82). Finally, | include
controls for attrition due to death (respondents wied between 1986 and 2001) in all
models to control for any residual effect of suhsay death on BMI. | also estimated

models that further controlled for non-responsetbeatresults were unchanged.

Measures
Body Mass Index

Self-reported height and weight were used to determespondents’ body mass
index (BMI), calculated as squared height in metivgled by weight in kilograms. Self-
reports of height and weight are considered tcebable estimates of BMI, though they
are subject to reporting error, with women tendmgnderreport their weight (Bolton-
Smith et al. 2000; Nawaz et al. 2001; Palta e1282; Willett, Dietz and Colditz, 1999).
Respondents were asked about their height in tbeliba interview and were asked

about their weight in every wave of data collectionwhich they were interviewed. BMI
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values were imputed for cases missing on heighteaght (2.4%, 1.9%, 0.98%, and
2.2% of the W1, W2, W3, and W4 samples, respegfiueding sex-specific prediction
equations that accounted for respondent’s age, aack when available, prior height and

weight.

Early-Life Socioeconomic Position

Respondents were asked to report retrospectivetii@nearly-life experiences
up until the age of 16, including whether the restemt lived with both parents, the
highest level of education attained by the respotisi@arent(s), the respondent’s relative
financial situation, and whether the respondenttbaglork before the age of 16 to help
out the family financially. These early-life socommomic factors — parental education,
family structure, and financial situation — shape life chances of young people,
differentiating between individuals who grew uptwgrivilege and opportunities and
those who did not (Furstenberg 2003). In additpigr work shows that children whose
parents had lower educational attainment and wédram single-parent and low-income
households are more likely to be overweight angel§gimm et al. 2006; Miech et al.
2006; Strauss and Knight 1999). Thus, these edeyreasures reflect conditions that
both promote childhood obesity and that determowgogconomic achievement in later-
life.

Respondents were also asked to report on the nushlyears of school

completed by their mother and father. A measungaoéntal educatiowas created by

taking the highest number of years of school cotegléy either parent and categorizing

into 0 to 11 years of education, 12 years of edowaaind 13 to 17 years of education,
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with the highest education category treated asdfezence. | use a combined parental
education measure because it reflects the highestiat of educational capital available
to the respondent when growing up. In addition)y@musing only mother’s or only
father’s education or including both mother’s aathér’s education produced
substantively similar results to those using thalomed parental education measure.
Intact (natural) family is measured with the quasti‘Up to the age of 16 did you live
with both your natural parents?” and is coded sb ylas = 0 and no = 1. Early-life

relative financial situatiowas assessed with the following question, “Conghangh the

average family in your community at the time youevgrowing up, was your family

better off financially, about average, or worsé&?bfResponse categories were coded such
that better than average = 1, average = 2, andavibas average = 3, with better than
average treated as the reference. Finally, | irchrindicator of whether the respondent

worked before the age of 16 help support the family, where a response efzy& and

no = 0.

There was a significant amount of missing dataartydife measures,
particularly parent’s education, so | imputed valé@r these variables to retain the
maximum number of cases for multivariate analysised Stata’s hotdeck procedbire
(Mander and Clayton 2000) to impute missing valeesntact family (n = 8), mother’s
education (n = 355), father’s education (n = 488gncial situation (n = 3), and worked

before 16 (n = 7).

* The hotdeck procedure imputes missing data foriable X by using the approximate Bayesian
bootstrap to first draw n values at random witHaepment from the observed values of X and thewdra
another n values with replacement from the firstwdof n values to use as imputed values. Furthexnor
specified that missing values for X be imputed &ypling from the observed values of X of matched
subjects, who are matched using covariate pattenmstructed from other early life predictors, agaug,

and race. Because imputed values are obtaineddtben observed values in the sample, an advanfage o
hotdecking is that the imputed values will be vaiadues.
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Adult Socioeconomic Position

I include the respondent’s level of education®8@ and wave-specific measures
of family income and financial difficulty to measuadult SEP. Years of educational
attainmenis categorized to indicate O to 11 years of sahgpll2 years of schooling,
and 13 to 17 years of schooling (the referencanilyancome and difficulty paying bills

are used to measure the respondent’s economitisitzd each wave. Family income

defined as the total pre-tax annual income of @spondent and his/her spouse/partner, is

measured with three dummy variables representwgraddle, and high tertiles of

income, where the highest tertile is treated aseference. Difficulty paying billss
based on a question asking “How difficult it isn@et the monthly payments on family
bills? Is it extremely difficult, very difficult, amewhat difficult, slightly difficult, or not
difficult at all?” and is measured using dummy waates indicating extremely or very
difficult (these two categories were collapseditcréase cell size), somewhat difficult,

slightly difficult, or not difficult at all, with lhe last category treated as the reference.

Accumulation of Socioeconomic Disadvantage

In addition to examining the effect of individuakasures of socioeconomic
conditions across the life course, | want to deteenif there is a cumulative effect of
socioeconomic disadvantage on BMI trajectoriegnstructed summary scores of
accumulated disadvantage in early-life and lafer-Where higher scores represent more
accumulated disadvantage. These scores were dersuaglthe measures described
above, which have all been coded so that the msatidantaged state is equal to 1 and

the least disadvantaged state is equal to 0. lodke of measures with three categories, |
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assigned a value of 0.5 to the middle categorgpoasent an intermediary level of

disadvantage. The early-life accumulated disadegmgeore was derived by summing

the values across the following measures: non-iféaaily (yes = 0, no = 1), parental
education (more than 12 years = 0, 12 years 9é55,than 12 years = 1), relative
financial situation (better off = 0, average = Woyrse off = 1), and worked before the
age of 16 (no =0, yes = 1). Early-life accumuladeshdvantage scores range from 0-4;

the mean is 1.6 (std. dev. 0.88). The later-lifeuatulated disadvantageore was

created using measures of socioeconomic positibas#line(1986): respondent
educational attainment (more than 12 years = §eh2s = 0.5, less than 12 years = 1),
family income in 1986 (highest tertile = 0, middégtile = 0.5, lowest tertile = 1), and
difficulty paying bills in 1986 (not at all diffidu= 0, somewhat/slightly difficult = 0.5,
very/extremely difficult = 1). Later-life accumuéatt disadvantage scores range from 0-3;

the mean is 1.59 (std. dev. 0.91).

Additional Covariates

Race/ethnicitys measured using dummy variables for non-Hispasite (the

reference category), non-Hispanic black, and Hispanvill hereafter refer to these
race/ethnic categories as white, black, and Hispfamibrevity. Prior studies show that
the shape of BMI trajectories varies with age. Wieig highest among middle aged
adults and relatively lower among younger and oédkilts, indicating that adults gain
weight through early and middle adulthood but tha weight gain slows with
increasing age. (Flegal et al 2002; Kuczmarskl @884; Reynolds and Himes 2007). |

control for age differences in baseline BMI by umaihg linear and quadratic atgrms,
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deviated from 25 years - the youngest age at lmesetio make the intercept more
meaningful. Although | include a quadratic effettge on baseline BMI to capture the
U-shaped relationship between BMI and age, | omtjuide a linear effect of age on BMI
change because weight changes linearly with agleolinclude an interaction between
black and age for BMI growth because the black/@tifference in growth rates varies
with age (see Chapter II).

| adjust for wave-specific family structure withrtools for marital status and the
presence of children in the household. Prior whidwgs that married individuals are
more likely to be obese and gain more weight owee tcompared to individuals who are
not married, (Chou et al. 2002; Jeffrey and RicR20and that parity is associated with
higher body weight and weight gain (Lahmann e2@00)._Marital statugs measured
using dummy variables indicating currently marrigee reference), divorced/separated

or widowed, and individuals who have never marrletb not have information on parity

so | use an approximate indicator, presence oflml under the age of 18the
household coded so that no = 0 and yes = 1.

Prior studies have shown associations of smokeigs and physical activity with
body weight, so | also include adjustments for wapecific smoking and activity.
Individuals who smoke and those who engage in phlsictivity generally weigh less.

Smoking statuss measured using dummy variables indicatingefréspondent is a

current smoker (reference), a former smoker, omeasr smoked. Physical activity

derived from three questions about how often tkpaadent “typically works in the
garden or yard,” “takes walks,” and “engage(s)ative sports or exercise.” Response

categories are: often = 4, sometimes = 3, rardyer never = 1. An index of physical
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activity was created by first reverse coding tleen$ then summing across the three
items. Indices created using measures in 1989,, H3@#2001/2002 were then
standardized using the mean and standard deviattite 1986 index. The index ranges

from the lowest level of physical activity to theyhest level of physical activity.

Analytic Strategy

| first examine the distribution of the variablesed in the analysis in the full
sample and by race/ethnic group. In addition, heire the bivariate correlations
between all measures of socioeconomic conditiometermine the likelihood of
encountering multi-collinearity. | then estimateiwvidual linear growth models to
determine the effect of life course SEP on botlelvas BMI and BMI change over time.
Time is measured with a linear term representimgiahgrowth where the first wave of
data collection (1986) is treatedtase = 0 and each follow-up observation is measured
in terms of the number of years elapsed since #isellme interview, approximately 2.6
(range: 2.2-2.9), 7.7 (range: 7.2-8.2), and 15ahde: 14.9-16.6) years for wave 2, wave

3, and wave 4, respectively. The individual growtbdel is specified as follows:

(1) Yie= Boi +Bu(TIME;) +&it ; &, ~N(0,07),
where Y; is the BMI for persom at timet, B is the term for baseline BMBy; is the term
for change in BMI from baseline until tinteande; is a normally distributed random
effect or error variance with mean 0 and variaate Both baseline BM[y;) and BMI

change §,;) are fixed effects coefficients that are furtherdeled as functions of baseline

covariates as follows:

(2) Boi =Yoo +v01B *yo2H +v03Z1 +... +yolk + Wi
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(3) B1i=v10+y1B +y12H +y13Z1 +... +y0di + Wy
where B is the term for the black/white differenklas the term for the Hispanic/white
difference, 4.« are covariates, an@jland y;represent the random effects variances in
the models. All variables are included in each nhadepredictors of both baseline BMI
and BMI change (the interaction with time). Analysee conducted using the HLM

software Version 6.0 (Raudenbush and Bryk 2002).

RESULTS

Means and standard deviations or percentagesdoee- specific BMI, age in
1986, and early-life socioeconomic characterisaiespresented in Table 1 for the full
sample and separately for whites, blacks, and iHispaBMI increased over time in all
groups and at each wave black women had higherdhipared to white women.
Parental educational attainment was lower amongkldad Hispanic women compared
to white women. In addition, black and Hispanic vemmwere more likely to grow up in a
single-parent household and to work before ag&€bdpared to white women, Hispanic
women were more likely to report a worse relatimaiicial situation growing up and less
likely to report a better relative financial sitigat growing up. Black women, on the other
hand, were less likely to report a worse relatimaricial situation compared to white
women and more likely to report a better finansitation. This may reflect the
comparative nature of the measure, which is basexh@assessment of one’s early-life
financial situation compared to others from the s@@mmmunity. The other early-life
measures indicate that black women were more liteehave grown up in a

disadvantaged environment compared to white wolmgnthey may not have been
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worse off financially compared to the other indivaédis growing up in the same

disadvantaged communities.

[TABLE 3.1 ABOUT HERE]

Summary statistics for later-life socioeconomicreleteristics, family structure,
and health behaviors by survey year are presentédble 3.2. The majority of the
sample had completed at least 12 years of edudayitime time of the baseline interview
in 1986. The distribution of income and difficufbaying bills is similar across waves,
though the overall financial situation of the saeniphproved. The majority of the sample
was married at each wave and the proportion oficdnl in the household under age 18
decreased over time from 42% in 1986 to 24% in 2001986, 78% of sample members
were current or former smokers, decreasing to 64#001. On average, individuals

rarely or sometimes engaged in physical activityhwitle variation across waves.

[TABLE 3.2 ABOUT HERE]

Measures of socioeconomic position are likely datesl with each other, both
within a given point in the life course (early-libe later-life) and across the life course,
potentially introducing multi-collinearity into th@odels. Thus, | examined bivariate
correlations of measures of socioeconomic positicearly-life and later-life. | use adult
socioeconomic measures from 1986; the patternmoéledions did not vary if | used

measures from other years. Table 3.3 shows thdtigiest correlation among early-life

81



measures is between the measure of relative fiabsituation and working before age
16 (r = 0.25). The highest correlation in lateeli§ between educational attainment and
income (r = 0.48). The highest correlation betwearty-life and later-life measures is
found for parental and respondent education (43))as would be expected. Overall,
correlations among measures from the same potheitife course were generally low,
suggesting that each measure largely represemgsirrctiaspect of socioeconomic

position. Low correlations also suggest the poédmbr modest collinearity at most.

[TABLE 3.3 ABOUT HERE]

Pathway and Latency Effects

| first determine whether early-life SEP influeaa@dult BMI trajectories. | then
evaluate the extent to which pathway and latencgletsoexplain the process through
which early-life SEP affects adult BMI. Result fragrowth curve models predicting
baseline BMI and BMI change are presented in TallleModel 1 shows the race/ethnic
disparities in baseline BMI and BMI over time, astjng only for age and mortality.
Baseline BMI was 2.92 points higher for blacks ar®D points higher for Hispanics,
compared to whites. White women experienced ananncrease of 0.253 BMI points.
Black women experienced a significantly higher airmcrease in BMI (0.151)
compared to white women, but this difference desgdavith age (-0.006). There were
no statistically significant differences in BMI aiige between white and Hispanic

women.
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In Model 2 | add measures of early-life SEP. lmlinals whose parental
educational attainment was less than 12 years W282(p<.01) points higher on baseline
BMI. Living in a single-parent household was ndated to baseline BMI. Having worse
financial situation growing up is negatively assted with baseline BMI: individuals
growing up in worse financial situations were 0(f9.10) points lower on baseline BMI.
Individuals who worked to support their family wé¥®8 (p<.05) higher on baseline
BMI. The black/white gap in baseline BMI was rediity about 15% after accounting
for early-life SEP. With the inclusion of earlydifSEP, there are no statistically
significant differences between Hispanic and wihitenen. In terms of BMI growth over
time, coming from a worse relative financial sitaatis associated with an additional
annual increase of 0.70 (p<.05) points. The blabkawdifference in BMI growth is not
reduced with the inclusion of early-life measuilasanalyses not reported here, | also
tried stepping variables in and out one variable tane and found that effects of early-
life measures were similar to those reported imtioelel including all variables (Model
2).

Model 3 shows the effect of further adjusting&olult SEP, where education was
measured only in 1986 and the income and difficp&tying bills variables were
measured at each wave and treated as time-vargiragiates. Individuals with less than
12 years of education were 1.93 (p<.001) pointhdnign baseline BMI. BMI trajectories
did not vary according to income and difficulty pay bills. With the inclusion of adult
SEP, the effect of parental education and workieigpie age 16 was reduced. Although
reduced, early-life effects remain, suggesting daaly-life SEP is associated with adult

BMI independent of adult SEP, and thus operatesitiir a latency process. An

83



examination of the effect of individual adult SERasures showed that early-life effects
were also partially mediated by adult educatiom@imment. For instance, the association
of parental education with baseline BMlI is partiatiediated by the respondent’s own
educational attainment, suggesting that earlySid° operates via adult SEP to influence
adult BMI, the process described in the pathwayehdthe inclusion of adult SEP also
resulted in an increase in the association betwaese financial situation and baseline
BMI. The black/white gap is further reduced, byaalditional 10%, by accounting for
adult SEP. The positive association between wons@cial situation and annual BMI
growth is reduced after adjusting for adult SERa{agrimarily the effect of including
respondent educational attainment). There is rexetif adult SEP on BMI growth and
the black/white difference is similar to that ingsrmodels. | also examined the effect of
adult SEP without adjustment of early-life SEP (i=snot shown) and found similar
patterns as those in Model 3.

Further adjustment for adult family structure d&ea@lth behaviors in Model 4 has
little effect on the associations of early- an@itdife SEP on BMI trajectories. The
black/white gap in baseline BMI is further reduckg,an additional 5%, but remains
significant. The black/white difference in BMI grtiwgets larger, compared to the
difference in Model 1, suggesting that black andtevimdividuals with similar family

structure and health behaviors are even more dineig terms of BMI growth.

[TABLE 3.4 ABOUT HERE]

Cumulative Disadvantage
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In addition to assessing processes that treat-esnty/later-life socioeconomic
experiences as independent factors, | also wantddtermine if instances of
socioeconomic disadvantage cluster together toyme@dumulative effects of
disadvantage on BMI trajectories, and if cumulatiigadvantage has purely additive
effects or if the effect is multiplicative. Tableb3hows the results for the accumulation
of socioeconomic disadvantage adjusted for agelaeadlife family structure and
behaviors. The effects of cumulative disadvantageeeenced in early-life are presented
in Model 1. Early-life cumulative disadvantage asjively related to baseline BMI, with
each one unit increase in the cumulative scorecégsd with a 0.46 (p<.01) point
increase in BMI. Early-life cumulative disadvantage@lso positively related to BMI
growth, where a one unit increase in the cumulaogge is associated with an annual
increase in BMI of 0.022 (p<.10) points. Model 2wis the effects of later-life
cumulative disadvantage on BMI trajectories. Ldiferaccumulation of disadvantage is
also positively associated with baseline BMI, vath.11 (p<.001) point increase in BMI
for every one unit increase in the disadvantageesddiere is no association of later-life
cumulative disadvantage with BMI growth.

Model 3 shows the additive effects of early-lifeldater-life accumulation of
socioeconomic disadvantage. Controlling for laterdéccumulation of disadvantage,
there is no longer an effect of early-life accunedbdisadvantage on baseline BMI.
However, the effect of early-life disadvantage dvil§rowth remains. Adjusting for
early-life cumulative disadvantage has little effec the relationship between later-life
cumulative disadvantage and baseline BMI. | deteenffithere is a multiplicative effect

of early-life and later-life cumulative disadvangdgy testing the interaction between
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early-life scores and later-life scores; the resusthown in Model 4. | find a significant
interaction of early- and later-life accumulatidnsocioeconomic disadvantage, but only
for baseline BMI. This indicates that the effediswmulative disadvantage on adult BMI
are multiplicative rather than additive, meaninatti is the combination of cumulative
disadvantage across periods of the life coursentiaditers for determining BMI at a
single point in adulthood. Individuals who expeded the highest levels of cumulative
disadvantage, both in early- and later-life, hageificantly higher adult BMI than those

who experienced high levels of disadvantage dusimyg one period.

[TABLE 3.5 ABOUT HERE]

| present results for cumulative socioeconomiadivantage using a linear
specification, but | also conducted the analysisgia categorical specification (results
not shown). The results from models using categbsgpecifications of cumulative
disadvantage indicate that the positive effectaslyelife disadvantage on baseline BMI
is driven primarily by those with the highest s&(8-4 points) and that the effect of
early-life cumulative disadvantage is non-lineamiarly there is a much larger effect of
later-life cumulative disadvantage on baseline Bddlithose with the highest score (3
points), though the effect does increase monottpiddthough the effects of
cumulative disadvantage on BMI trajectories aretndy linear in nature, the
interpretation of results treating the effectsiasdr is substantively similar to the

interpretation using a categorical specificationadidition, using linear terms for
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cumulative socioeconomic disadvantage allowed medbthe two-way interaction
between early-life scores and later-life scores.

The significant interaction between early- andridife experiences of
disadvantage indicates that it is the combinatioexperiences in early-life and later-life
that matter for adult BMI. Cumulative disadvantpgecesses that are multiplicative in
nature indicate that what matters for health isetkyigerience of patterns of advantage and
disadvantage over the life course. To illustrate ploint, | created patterns of educational
mobility using parental educational attainment eegpondent educational attainment.
Individuals whose parents had more than 12 yeagslotation and who themselves had
more than 12 years of education experienced loaddesntage in early-life and in later-
life (low-low), whereas, individuals who parentdHass than 12 years of education and
who themselves achieved less than 12 years of edu&xperienced high disadvantage
in early-life and in later-life (high-high). Indigtuals who achieved a higher level of
education than their parents experienced upwardagdual mobility, while those who
achieved less education than their parents exmstedownward mobility.

The results for educational mobility are presemtetiable 3.6. Compared to those
who were never disadvantaged in terms of educatidinjiduals who were upwardly
mobile, meaning they experienced some disadvarmaegly-life but were less
disadvantaged in later-life, had higher baselinel B\M77 p<.10). Individuals whose
parents had 12 years of education and who thenshba 12 years of education and thus
experienced moderate disadvantage in both earty/tater-life also had comparatively
higher baseline BMI (1.04, p<.10). Individuals wéxperienced downward mobility

were 1.6 (p<.01) points higher on baseline BMI. Tidividuals with the highest

87



baseline BMI, by far (3.6, p<.001), experienceadmbination of high levels of
disadvantage in both early- and later-life. Thesilits confirm that the combination of
disadvantage in early-life and later-life lead$igher adult BMI than experiencing

disadvantage during only one life course period.

DISCUSSION

Although prior research has found a relationslefween early-life
socioeconomic conditions and adult obesity, thegsees that underlie this relationship
have received very little attention. Several theca¢ models have been proposed to
explain the link between early life exposures aedlth status in adulthood (Ben-Shlomo
and Kuh et al. 2002; Lynch and Davey Smith 2008k primary aim of this study was to
explain how early life matters for adult BMI trajeges. In this study | focused on
pathway, latency, and cumulative disadvantage nsodel

| found that early-life socioeconomic disadvantegpositively associated with
both baseline BMI and BMI change. Though the eff@ttearly-life are mediated heavily
through adult SEP, the results confirm that eafé/docioeconomic experiences have
enduring effects on adult weight and weight gaimug; the latency model of life course
processes may best represent the pathway by wbedifis early-life socioeconomic
conditions affect adult BMI trajectories. This mbd#ows for early-life socioeconomic
conditions to operate via adult socioeconomic @atgint and also to have direct effects
on health in later-life. The positive relationshigtween early-life financial situation and
baseline BMI and BMI change, net of adult charasties, indicates that economic

hardship in early life sets individuals on a trégeg of weight gain over and above the
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normal age-related weight gain trajectories, thnaglpcing divergence over time. It is
important to note, however, that adult socioecomaatiainment is also an important
predictor of BMI and that adult characteristics éiawn effect on BMI even after
accounting for socioeconomic origins.

The results suggest that early—life may be a ogmt period during which adult
weight trajectories are established. Traditionaioad period models focus on biological
mechanisms linking early-life origins to adult canees and these processes are thought
to occur primarily during gestation or in the ialtstages of development following birth.
However, the critical period for exposure to socm®mic disadvantage likely extends
throughout childhood. Studies have shown that dddysocioeconomic disadvantage
increases childhood risk for overweight and obg#iynm et al. 2006; Miech et al.
2006; Strauss and Knight 1999), which may increlaseisk of becoming obese as an
adult (Whitaker et al. 1997). Early-life socioecamo position determines behavioral
habits in children and exposure to environmentatbis that contribute to obesity. For
instance, Miech et al. (2006) found that early-fitesioeconomic position is associated
with poorer diets and lower levels of physicalatyiin children. Gordon-Larsen and
colleagues (2006) found that children living in ISEP areas have access to fewer
facilities for physical activity which in turn wasssociated with less physical activity and
higher weight status. Lower early-life socioeconomasition is also found to be related
to worse diet and physical activity habits in adatid (Lynch et al. 1997). Early life
socioeconomic position may also cluster with otreaty life factors that predict adult
obesity such as maternal and infant body weighti{@uet al. 1996) and perinatal

nutritional surpluses and deficits (Owen et al. 200
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| also found evidence for cumulative effects afieeconomic disadvantage on
adult BMI trajectories. Early-life disadvantagedrdcts with later-life disadvantage and
is associated with higher baseline BMI, thougls ot associated with BMI change. This
finding indicates that adult BMI increases withre&sing exposure to socioeconomic
disadvantage, but that the effect is stronger whesdvantage is higher in both early-
and later-life. For instance, individuals who wdigsadvantaged in terms of educational
achievement in both early-life and as adults hadmiugher BMI compared not only to
those who did not experience any disadvantagealbatcompared to those who
experienced disadvantage during only one peridteofife course.

A secondary aim of this study was to determireaily-life SEP accounted for the
large racial and ethnic differences in BMI traje@e among women. | found that early
life socioeconomic position accounted for somehefabserved black/white difference in
baseline BMI and fully accounted for baselinealéinces between Hispanic and white
women. However, there was no effect of early-liEEPSon BMI change. Relatively little
of the large gap between black and white womeraseline BMI was explained by life
course SEP, adult family structure, and adult hdad¢thaviors, and the difference in BMI
growth actually increased with the inclusion ofs@éactors.

Adult obesity has become a major health concethariJnited States due to the
recent, rapid increase in prevalence rates angdbi¢ive association between obesity and
a number of chronic health conditions, includingethof the leading causes of death:
diabetes, heart disease, and cancer (Kenchaiah2€02; Mokdad et al. 2003; Must et
al. 1999; Vischer and Seidell 2001). Understandmegearly-life determinants of obesity

is useful because adult weight trajectories amd\tikestablished, if not in childhood and
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adolescence, then certainly in early adulthood.sT policies focused on reducing obesity
should target risk factors across the life couRssearch shows that disparities in health,
and the socioeconomic factors that contribute tdtheemerge in early-life and
accumulate throughout adulthood. Thus, while raaythe large racial and ethnic
disparities in obesity among U.S. women requiregegbing the underlying social

factors that produce inequality, it is importanttmsider when these factors emerge over
the life course.

This study is the first to use a life course framek to understand how early-life
and later-life socioeconomic conditions influendelaobesity over a 15-year period of
the adult life course, using a nationally repreatwe sample of U.S. women, including
Hispanic women in addition to black and white wom&n additional strength of this
study is that multiple measures of socioeconomiaitens in early-life and adulthood
are used to get a better assessment of socioecopasition. Finally, while existing
studies of life course SEP and adult obesity tyjgicaly on one or two measures to
determine early-life and adult SEP, this studyize¢gd multiple measures of SEP. Krieger
and colleagues (1997) caution against relying simgle measure of socioeconomic
position because an individual measure may notwatety depict how racial/ethnic
disparities in health are shaped by socioeconowsdipn. Using multiple measures of
socioeconomic position in childhood and adultho@/ralso decrease measurement error
associated with any given variable.

There are a few limitations to the study that $thdne noted. Although several
different measures of early-life socioeconomic posiwere used in this study, parental

occupational class was not used. Parental occupati@n indicator of early-life
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socioeconomic conditions that has been used im@auof prior studies. This
information was not available for this study, bu inclusion of four different measures
of socioeconomic position in early-life, particulaparent’s education, likely reflect
early-life socioeconomic position as well as, aitdére than parental occupation

An additional potential limitation to this studythat the measures of cumulative
socioeconomic disadvantage used in the analysisegihe timing and severity of
exposures to disadvantage. The measures assunamyhgiven exposure has the same
value regardless of when it occurred in the lifarse, and that exposures are of equal
severity in their association with the outcomaes possible that experiences during
certain periods in the life course matter moreHbH trajectories and that the effects of
certain exposures may be more severe than othasdlyi-1 only have information on
adult exposure to socioeconomic disadvantage dtrtteeof interview. Thus, | do not
know what the respondent was exposed to betweeh@ged the time of the interview.
Future work should examine cumulative experienées®cioeconomic disadvantage over
a longer period of time, with particular attenttonthe transition from early life to early

adulthood.
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FIGURES

Figure 3. 1. Life Course Pathways Linking Early-Life SEP to Later-Life Outcomes: (a) Pathway Iodel,
{b) Latency Model, (c) Cumulative Disadvantage Model (Additive and MMultiplicative Effects)

(a) SEP, —» SEP, — 5 Y
(b) SEP, / Y
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Wote: SEP; = Early-life sociceconomic position; SEP| = Adult sociseconomic position ¥ = Outcome
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TABLES

Table 3.1. Descriptive Satisitics for Body Massdrd1986-2001), Age (1986), and Early-Life Sociosmmic

Characteristics for Al Women and by Race/Ethnicity

Body Mass Index
1986
1989
1994
2001
Age (years) 1986
Early-Life SEP
Parent Education
<12 years
12 years
> 12 years
Intact Family

Relative Financial Situation
Worse than Average

Average

Better than Average
Worked Before Age 16

Unweighted N

All White Black Hispanic
Mean/% Sd Mean/% Sd Mean/% Sd Mean/% Sd
25.17 (5.05) 24.83 (4.87) 2785 (5.78) 25.73  (4.94)
25.62 (5.25) 25.22 (5.02) 28.12 (6.19) 26.47 (5.47)
26.05 (5.26) 25.63 (5.12) 28.79 (5.83) 27.45 (5.26)
27.15 (5.71) 26.72 (5.54) 30.52 (6.67) 27.96 (5.51)
47.20 (15.96) 48.17 (16.22) 46.71 (15.22 41.66 (13.57)
0.42 0.37 0.57 0.71

0.33 0.36 0.30 0.20

0.25 0.27 0.12 0.09

0.23 0.20 0.41 0.32

0.15 0.14 0.12 0.36

0.72 0.74 0.71 0.54

0.13 0.12 0.17 0.10

0.16 0.12 0.25 0.38

1809 1112 576 86

Note: Figures are weighted using 1986 sampling leigplumn Ns are unweighted.
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Table 3.2. Descriptive Satisitics for Socioeconof@lwaracteristics, Family Structure, and Health Béhs in Adulthood, by Survey Year.

1986 1989 1994 2001
% Mean Sd Min Max % Mean Sd Min Max % Mean Sd Min Max % Mean Sd Min xMa

Later-Life SEP
Respondent Educatic

<12 years 0.23

12 years 0.35

> 12 years 0.41
Incomé®

Lowest Tertile 0.32 79 (3.9 25 125 029 75 (32) 11 12 24091 @6) 12 15 0.27 137 (5.6) O 24
Middle Tertile 0.29 223 (4.1) 175 275 0.30 21.6 (4.7) 42.30 0.34 254 (6.5) 15 37 0.36 39.2 (9.2) 24 55
Highest Tertile 0.39 53.4 (228) 35.0 110 0.41 60.1 (35.9).03 250 042 724 (50.1) 37.2 500 0.37 112.6 (94.2) 56 1000
Difficulty Paying Bills

Very/Extremely 0.09 0.08 0.07 0.07

Slightly 0.22 0.19 0.21 0.16

Somewhat 0.26 0.25 0.25 0.25

None at All 0.42 0.48 0.46 0.52

Family Structure
Marital Status

Married 0.66 0.63 0.63 0.60

Div/Sep/Widowed 0.26 0.30 0.31 0.35

Never married 0.08 0.07 0.06 0.05
Kids in HH < 18 years 0.46 0.42 0.32 0.24

Health Behaviors
Smoking Status

Current 0.28 0.24 0.21 0.16

Former Smoker 0.50 0.49 0.48 0.48

Never Smoker 0.22 0.26 0.30 0.36

Physical Activity -0.05 (0.98) -2.47 1.50 -0.29 (0.97) 3@. 1.50 -0.02 (0.96) -2.37 1.50 -0.10 (0.92) -2.37 1.33
Unweighted N 1809 1809 1495 1060

Note: Figures are weighted using wave-specific $ampveight, column Ns are unweighted.
a. Household income in $1000's reported by incaentde.



Table 3.3. Pearson Correlations of Early-Life &ater-Life Measures of Socioeocnomic Position
Early-Life Later Life
@) (2) 3) (4) (6) (7) (8)

o | (1) Parental Education 1.00 - - - - - -
:’; (2) Intact Family -0.05 1.00 - - - - -
= 1(3) Relative Financial Situation -0.15 0.15 100 - - - -
w (4) Worked Before Age 16 -0.14 0.12 0.25 1.00 - - -
-‘% (6) Respondent Education 0.43 -0.19 -015 -0.17 1.00 — -
@ | (7) Income Tertilel 0.31 -013 -0.08 -0.14 0.48 1.00 -
5 | (® pifficulty Paying Bill€ 0.0 0.09 0.05 001 -009 -0.28 1.00

Note: Figures are weighted using 1986 sampling htiegorrelation coefficients are significant at @&.
unless otherwise noted.

a. Measured in 1986.

b. Not statistically significant.
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Table 3.4. Effects of Early-Life and Adult SEP oas®line BMI and BMI Change, Weighted Multilevel Regsion Coefficients (SE)

Model 1 Model 2 Model 3 Model 4

Baseline BMI (ref = White) 2226 (0.40) *= 2217 (0.61y* 22.30 (0.60) =* 21.69 (0.64) **
Black 292 (0.32) ** 248 (0.35) ** 2.21  (0.36) ** 2.10 (0.36) **
Hispanic 1.30 (0.65) * 0.76 (0.64) 0.24 (0.65) 0.02 (0.64)
Other -0.56 (0.74) -0.80 (0.79) -0.60 (0.76) -0.98 (0.75)
Age 0.23  (0.03) *** 021 (0.03) ** 0.21  (0.03) *== 0.21 (0.03) **
Age’ 0.00 (0.00) *** 0.00 (0.00) **= 0.00 (0.00) *== 0.00 (0.00) **
Early-Life SES
Parent Education (ref=> 12 yrs)

<12 years - 129 (0.39) * 0.96 (0.42) * 0.97 (042) *

12 years - 054 (0.39) 0.38 (0.39) 0.39 (0.39)
Intact Family - 011 (0.36) -0.17 (0.34) -0.02 (0.33)
Relative Financial Situation (ref=Better than Avgex

Worse than Average - -0.99 (0.55) + -108 (0.55) * -1.18 (0.55) *

Average - -0.30 (0.49) -040 (0.44) -0.49 (0.44)
Worked Before Age 16 - 098 (0.40) * 0.73 (0.40) + 0.75 (0.40) +
Adult SES
Education (ref= > 12 yrs)

<12 years - - 1.93 (0.45) ** 1.94 (0.44) ==

12 years - - 0.18 (0.35) 0.21 (0.35)
Income (ref= High Tertile)

Low Tertile - - -0.03 (0.16) 0.18 (0.17)

Middle Tertile - - 0.05 (0.11) 0.15 (0.12)
DifficultyPaying Bills (ref= None)

Somewhat - - 0.00 (0.10) -0.02 (0.10)

Slightly - - 0.00 (0.12) -0.02 (0.12)

Very/Extremely — - -0.28 (0.21) -0.27 (0.21)
Family Structure
Marital Status (ref = Marrie

Div/Sep/Widowed — - - -0.54 (0.16) **

Never married - - - -0.36 (0.33)
Kids in HH < 18 years (yes=0) — - - -0.08 (0.13)
Health Behaviors
Smoking Status (ref = Curre

Former Smoker - - - 1.40 (0.27) **=

Never Smoker — - - 0.83 (0.16) ***
Physical Activity - - - -0.26 (0.06) **
BMI Change
Intercept (ref= White) 0.253 (0.017) *=  0.236 (0.031)** 0.225 (0.030) ***  0.216 (0.031) ***
Black 0.151 (0.039) **  0.154 (0.040) *** 0.152 (0.040) =* Q@60 (0.040) **
Hispanic 0.051 (0.044) 0.037 (0.042) 0.046 (0.042) 0.057.04D)
Other 0.047 (0.061) 0.049 (0.060) 0.036 (0.064) 0.039 (®)06
Age -0.007 (0.001) ** -0.007 (0.001) ** -0.007 (0.001) * -0.007 (0.001) ***
Black*Age -0.006 (0.001) ** -0.006 (0.001) *=** -0.005 (OMR) *** -0.005 (0.002) ***
Parent Education

<12 years - -0.013 (0.023) -0.013 (0.024) -0.008 (0.023)

12 years - -0.008 (0.022) -0.008 (0.023) -0.004 (0.023)
Intact Family 0.012 (0.020) 0.019 (0.020) 0.016 (0.019)
Relative Financial Situation

Worse than Average — 0.070 (0.034) * 0.064 (0.033) + 0.063 (0.033) +

Average - 0.012 (0.026) 0.011 (0.025) 0.010 (0.025)
Worked before age 16 - 0.011 (0.026) 0.026 (0.026) 0.030 (0.026)
Respondent Education

<12 years - - -0.028 (0.027) -0.028 (0.026)

12 years 0.029 (0.018) 0.028 (0.018)

Dead by Wave 4

-0.097 (0.034) **

-0.097 (0.034) **

-0.10D.033) **

0.102 (0.033) **

Note: **p<.001, **p<.01, *p<.05, +p<.10 (two-taH tests).
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Table 3.5. Cumulative Effect of Early-Life and Laigfe Socioeconomic Disadvantage on Baseline Bhd 8 Ml
Change, Weighted Multilevel Regression Coefficig8&).

Early-Life Disadvantage
Later-Life Disadvantage
Early-Life*Later-Life

Time*

Early-Life Disadvantage
Later-Life Disadvantage
Early-Life*Later-Life

Model 1 Model 2 Model 3 Model 4
0.46 (0.18) * - 0.18 (0.17) -0.52 (0.35)
- 1.11  (0.18) *=* 1.06 (0.18) ** 0.29 (0.39)

0.022 (0.012) +

-0.004 (0.010)

0.024 (0.012) *
-0.010 (0.010)

0.49 (0.23) *

0.001 (0.022)
-0.038 (0.027)
0.018 (0.018)

Note: **p<.001, **p<.01, *p<.05+p<.10 (two-tailed tests). Models adjust for agege/ethnicity, family structure, ai

health behavior
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Table 3.6. Effects of Educational Mobility on BaselBMI and BMI Change,
Weighted Multilevel Regression Coefficients (SE).

Baseline BMI BMI Growth
Unweighted N B (se) B (se)
Low-Low (ref) 210 - -
Upwardly Mobile 681 0.77 (042 + 0.016 (0.024)
Med-Med 197 1.04 (0.54) + 0.001 (0.027)
Downwardly Mobile 242 1.60 (0.56) ** 0.013 (0.032)
High-High 474 3.10 (0.50) *** -0.037 (0.035)

Note: **p<.001, **p<.01, *p<.05, +p<.10 (two-tadd tests). Models adjust for age,
race/ethnicity, family structure, and health bebasiLow = >12 years of education,
Med = 12 years of education, High = <12 years afation, Upwardly Mobile =
Adult education higher than parental educationlldvewnwardly Mobile = Adult
education lower than parental education level.
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CHAPTER IV
DO SPOUSAL AND PARTNER RELATIONSHIPS MATTER FOR

OBESITY? DIFFERENCES IN BODY MASS INDEX BY
RELATIONSHIP TRANSITIONS AND QUALITY

Are relationships always good for one’s health aetl being? A number of
studies find that being married is associated Wétter health-related behaviors and
lower mortality (Waite 1995). However, the healtimpoting effects of being in a
relationship most likely depend on the qualitylod telationship. For instance,
individuals in relationships characterized by higvels of conflict and low levels of
social support may not receive the health bentfdaght to accrue to those in
relationships and may even fare worse in termseafth and well being compared to
those not in a relationship.

Both the quantity and quality of relationships @reught to be causally related to
health, benefiting health either via main effeaishealth or as buffers against life
stressors. Research suggests that being socitdtyrated and having social ties, in other
words simply being in relationships, improves He@Berkman and Glass 2000).
Relational content, the quality of social relatioips, has also been linked to health and
may be an important mechanism linking social refethips to health (House,

Umberson, and Landis 1988). Although relationshipcsure tends to be positively
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related to health, the health benefits of relati@oatent depend on the nature of that
content. Positive relational content, such as $saipport, — is thought to be health
promoting while negative relational content, sustdamands and conflicts, is thought to
be health damaging.

Body mass index (BMI) is one of the few healthcomes for which married
individuals are not advantaged over single indigiduThose who are married or who
have been married have higher average BMI and are hkely to be obese compared to
single people (Chou et al. 2002; Sobal, Rauschémlzexc Frongilli 1992). In addition,
prior research suggests that transitions into anabrelationships result in weight gain
and weight loss. A study of worksite health promotiound that over 4 years men and
women who entered marriage had higher BMI comp#arékdose with no change in
marital status and that women who became unmanaddower BMI (Jeffrey and Rick
2002). Conversely, a national study spanning 3sykamd that men and women who
exited from marriage had lower BMI than those whimained married, but that men and
women who entered marriage did not have higher BMihberson 1992). Another
national study with a 10-year follow-up found thatn who exited marriage lost weight,
women who entered marriage gained weight, and ichdals who were never married
lost weight, compared to those who remained idaiomship (Sobal, Rauschenbach, and
Frongilli 2001). However, with such a long lag beem the relationship transition and
follow-up, it is difficult to determine if the tration caused the weight change or if
events that occurred between baseline and followauged the weight change. Prior

studies of the effect of marital transitions ongtgichange provide some mixed evidence
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suggesting that entry into marriage is associatéa weight gain and exit from marriage
is associated with weight loss.

Obesity has become a serious health concern bdtle andividual and population
level (Allison et al. 1999; Flegal et al. 2005; Faine et al. 2003; Kenchaiah et al. 2002;
Mokdad et al. 2001; Must et al. 1999; Vischer aedl8ll 2001). Past research suggests
that being in a relationship is associated witthbrgBMI and increased weight gain and
that exiting a relationship may be related to welghs. Research on the associations
between relationship transitions and weight chas@®gmented and needs more
intensive examination of relationship changes aktl &hanges. In addition, the role of
relationship quality in determining BMI has not hesxplored. The potentially negative
impact of relationships on BMI deserves more aibenboth because it is important to
understand the determinants of adult weight gatralso because it may improve our
understanding of how relationships affect healthath positive and negative ways. In
this paper | use a nationally representative stfdy.S. adults to assess 1) the effect of
experiencing different relationship transitionsBMI and 2) the impact of relationship

quality on BML.

Relationship Status and Health

A large body of animal and human research hasdftnealth promoting effects of
being in social relationships (House, Landis, amabgrson 1998). The degree to which
individuals are socially integrated and the extdrtheir social networks has been linked
to morbidity and mortality in a number of studi@&e(kman and Glass 2000; Seeman

1996). Social ties with friends and families areught to play a central role in
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maintaining good health and buffering against tteréa health. Prior research has
identified biological and social mechanisms linknedationships to health. Physiological
pathways linking social integration to health averfd in studies that show lower
immune function and higher stress load among tids®eare socially isolated, the
converse of social integration (Seeman 1996). Pesearch has also identified social
and behavioral pathways linking social integrat®wiation to health (Klinenberg 2008).
Marital relationships have particular importancetiealth since these are often the
closest social ties that many adults have.

Although the benefits of marriage are still debdateere is a significant amount
of evidence showing that marriage is generallytpesy related to health and well being
and is protective against mortality (Berkman ands512000; Hu and Goldman 1990;
Gove 1973; Hughes and Booth 1981; Kobrin and Heser1977; Verbrugge 1979;
Waite and Gallagher 2000). However, marriage ispositively related to all health
outcomes. For instance, in a study of the effettslationship on health behaviors,
Umberson (1992) found that married men and womeme Vess likely to engage in
unhealthy behaviors such as smoking and excessiwka consumption. However,
being married was associated with higher BMI asd lghysical activity. In addition,
Umberson found that the transition out of marrisgeeased risky behaviors among
men, but decreased BMI among both men and womars, Bocial relationships such as

marriage may not exert a positive influence ovedaimains of health.

Mechanisms Linking Relationships to Health
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Mechanisms by which marriage (and other relatigpgtbenefits health include
processes of social support and social controlittnere in social relationships.
Researchers argue that social relationships, suohaariage, provide health benefits
through processes of social control and self-reéguigRoss 1995; Umberson 1987,
1992). In addition the social support provided tspause or partner may help
individuals deal with stressful situations in walyat are not harmful to their health.

Social support has been defined in a number ofwayt is commonly
conceptualized in terms of emotional and instruesupport. Emotional support refers
to the things people do that make us feel lovedcameld for and instrumental support
refers to the different types of assistance otpergide. Supportive relationships are
generally characterized as providing emotionaleswsice and instrumental support
(House, Umberson and Landis 1988). Processes i@ sopport may operate at all times
to influence health, or may only operate in thespree of stressors, to buffer against
their negative effects on health (Cohen and W#I85).

Another aspect of relationships thought to berrefdlth is social control or
regulation. Social control refers to the processugh which relationships regulate health
behaviors. Umberson (1987) found that social conaroimportant aspect of family
integration, acts as a deterrent for participationegative health behaviors. In
Umberson’s study, families exerted social controiradividuals in a way that
encouraged healthy behaviors and discouraged uhiadsdhaviors. However, the
presence of social control did not influence BMhuUS, social control does not positively

influence all health behaviors.
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A more complete understanding of how relationshisct health should
therefore include a focus on both the positive eghative sides of social interactions
(Rook 1984). For instance, social ties do not nesrély equate with supportive
relationships. In addition, although married indivals are more socially integrated, the
relationship itself may be a source of stress. @laee several pathways through which
marital relationships negatively affect health. Fstance, martial relationships
characterized by demands and conflicts may underthi& physical health of wives and
husbands by decreasing psychological well beingrereéasing psychological distress
(Ross, Mirowsky, and Goldstein, 1990). Marital sgrdas been found to decrease
immunologic response and increase stress reacfikiggolt-Glaser et al 1997; Kiecolt-
Glaser et al 1998) Empirical evidence suggestsdaic stress, produced for instance
by prolonged exposure to stressful relationshifpsydates the production of stress
hormones such as cortisol which are related to miotad obesity (Bjorntorp 2001). In
addition, the quality of the martial relationshigyrbear directly on whether wives and
husbands engage in health-enhancing behaviors (k3ob&987; Wickrama, Conger,

and Lorenz 1995).

Current Study

The aim of this study is to determine how BMI diffdy transitions into and out
of relationships and to assess the impact of cglaticontent on BMI. | examine both
negative (stress) and positive (support) aspeatslationship quality. Prior research
suggests that people in relationships have highdirdhd that BMI changes in different

ways for people who transition into and out of tielaships. However, no studies have
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examined the impact of relationship stress andassapport on BMI. Prior conceptual
and empirical work on relationship quality wouldygest that the impact of relationships
on health differs according to levels of stress soclal support generated by these
relationships. Furthermore, the effect of transgiinto and out of relationships may
differ according the quality of the relationshipitthg from a low quality relationship
could have positive health effects, while entearigw quality relationship could have
negative health effects. Conversely, exiting a lgghlity relationship could have
negative health effects, while entering a high dya¢lationship could have positive
health effects.

This study addresses three hypotheses which arergtl by prior theoretical and
empirical work on relationship status, stress, sodal support.

1) Compared to individuals who stay in a relatiopstransition out of a
relationship is associated with lower BMI, trarwitinto a relationship is associated with
higher BMI, and remaining single is associated Wother BMI.

2) High relationship stress at baseline is posiyiassociated with BMI at
follow-up for those who remain in the relationsHgMI is higher for those who
transition into a stressful relationship. BMI isver for those who exit a stressful
relationship.

3) High spousal/partner social support at basesimegatively associated with
BMI at follow-up for those who remain in the retaiship. BMI is lower for those who
transition into a relationship characterized byhrsgcial support. BMI is higher for those

who exit a relationship characterized by high dosugport.
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DATA AND METHODS
Data

| analyze data from the Americans’ Changing Liv&€L), a 15-year longitudinal
panel study of noninstitutionalized adults aged@d older in the contiguous United
States. The ACL is a stratified, multistage arezbpbility sample with an oversampling
of adults aged 60 and older and black adults alnfitice-to-face interviews were
conducted in 1986 (n = 3,617) with follow up intews occurring in 1989 (n = 2,867),
1994 (n = 2,562), and 2001/2002 (1,787). Analyseseighted to take account of
different rates of selection and differential n@sponse. In addition a post stratification
weight is applied that makes the ACL sample repredwe of the age, gender, and race

distribution of the population age 24 and oldemigvin the United States in 1986.

Measures

Descriptive statistics for all dependent and iredegfent variables are presented in
Table 4.1 separately for women and men. | presentdépendent variable, BMI, for
respondents who were present for the 2001/2002 witree survey, though the analysis
uses BMI measures from 1986, 1989 and 1994 (tidsaissed in more detail in the
description of the analytic strategy), and indegendariables measured at baseline

(1986). All figures presented in Table 1 are weight

Body Mass Index

BMI is calculated by dividing self-reported weidim kilograms) by height (in

meters) squared. Respondents were asked aboubhéngint in the baseline interview and

119



were asked about their weight in every wave of datkection for which they were
interviewed. Those missing on height or weight ¥2.4.9%, 0.98%, and 2.2% of the
W1, W2, W3, and W4 samples, respectively) weremingputed BMI values derived
from sex-specific prediction equations that accedrior respondent’s age, race, and
prior height and/or weight (when available). At &lase women had a mean BMI of 25.1
and men had a mean BMI of 26.2. Mean BMI increasea the study period for both

men and women.

Relationship Transitions

Change in relationship status was defined baseateoimdividual’'s report of
current marital or cohabitation status. At each evendividuals indicated whether they
were currently married, divorced, separated, widhvee had never been married. In
addition, individuals were asked whether they wivelved in an intimate relationship. |
combined responses to these two questions to dateategories of relationship
change: continuously married or living with someogated a marital or cohabiting
relationship (i.e., married or cohabiting at baselbut not married or cohabiting at
follow-up), entered a marital or cohabiting relasbip (i.e., not married or cohabiting at
baseline but married or cohabiting at follow-ugkg\pously married but not in a
relationship (i.e. reported being divorced, seatabr widowed at baseline and follow-
up), and never married.

At baseline, 66% of women and 80% of men were iecor cohabiting, 27% of
women and 10% of men were divorced, separatedidowed, and 7% of women and

10% of men had never been married and were notetationship. During the study
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period 1,681 individuals were in a relationship ttanously between waves, 488
individuals experienced an exit from a relationsR@0 individuals experienced an
entrance into a relationship, 999 individuals w&rgyle between waves but had been
married at some point in the past, and 225 indaislwere single between waves and
had never been married.
Relationship Quality

In each wave respondents were asked a serieesfigus about their
marital/cohabiting relationships. These measuree weed to create indices of
relationship stress and spousal/partner positiceaksupport. Marital stress is based on
three questions: (a) “how often would you say the of you typically have unpleasant
disagreements or conflicts?” (never = 1, less tirage a month = 2, about once a month
= 3, 2 or 3 times a month = 4, about once a wesk2-or 3 times a week = 6, daily or
almost daily = 7), (b) “how satisfied are you wytbur marriage?” (completely satisfied =
1, very satisfied = 2, somewhat satisfied = 3,vewy satisfied = 4, not at all satisfied =
5), and (c) “how often do you feel bothered or wjseyour marriage?” (never = 1,
rarely = 2, sometimes = 3, often = 4, almost alwayg. The metric for the last two items
was expanded from 1-5 to 1-7 and the index wadexnlday taking the arithmetic mean of
the items. Wave-specific scale reliabilities ranfedn 0=0.63 toa=0.68. The average
score on the stress index was 2.6 for women antb2r&en, indicating that most
respondents perceived some stress in their resdtiprbut that few respondents reported
very high levels of stress, but men had a maximueass score of 6.

| am interested in assessing the contrast betimeinduals who experience high

levels of relationship stress and individuals wkpezience relatively less stress
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Therefore, | created a categorical stress varidistenguishing between four levels of
stress based on the continuous stress measurédesabove. The categories are: 1 - no
stress (score = 0), 2 - very little stress (scofel, 3 - little to medium stress (score = 1-
3), and 4 - high stress (score > 3). Among woméf rdported no stress, 31%
experienced very little stress, 56% reported mioaa & little stress, and 9% reported high
stress. The distribution was similar for men, tHoagower proportion of men reported
high stress (7%) and a slightly higher proportieparted no stress (6%).

The spousal positive support index is derived fresponses to two questions: (a)
“how much does your husband/wife make you feeldoaed cared for?” and (b) “how
much is your husband/wife willing to listen wheruyeeed to talk about your worries or
problems?” Response categories are not at albdittle = 2, some = 3, quite a bit = 4,
and a great deal = 5. The index was constructediigg the arithmetic mean for the two
items. Wave-specific scale reliabilities rangedrire=0.58 too=0.67. The average
support score was 4.1 for women and 4.3 for meh¢ating that most individuals
experienced very high levels of social support ftheir spouses or partners and that few
individuals felt they received very little support.

| also created a categorical support variablestteb capture the contrast between
individual who have highly supportive relationshgred individuals who have relatively
lower support. The four categories of support dre:little to no support (score = 1-3), 2
- some support (score = 2-2.5), 3 - fairly highga (score = 1.5), and 4 - high support
(score > 3). Among women, 16% reported no or |gtipport, 31% had some support,

24% reported fairly high support, and about 30%pereed high support. The
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distribution was similar for men, though a highesgmortion of men reported fairly high

to high support.

Controls

I include controls for demographic characteristgzioeconomic status (SES),
parental status, and health behaviors. Demogragomtols include age (centered on 24
years) and race (2 = black, 1 = Hispanic, 0 = whifee mean age at baseline (1986) for
women was 48.6 and the mean age for men was 46dut81% of women are white,
13% are black, and 7% are Hispanic. Among men, 8Bféspondents are white, 10%
are black, and 7% are Hispanic. SES measuresd@m@ducation (centered on 12 years)
and household income (logged). The average nunfhy@ans of educational attainment
is around 12 years for both women and men. Womdrshghtly lower household
income at baseline than men ($28,000 vs. $33,000).

The respondent’s parental status may affect sppastmer relationship quality so
| include a dummy variable for parental statusaathewave indicating whether
respondents have children under the age of 1&ihdlusehold (1 = yes, 0 = no). About
45% of women and men had children under age 1&ptas the household at baseline.

Individuals experiencing marital/partner confilctly engage in unhealthy
behaviors such as smoking to cope with relationstrgss. On the other hand,
individuals in a supportive relationship may be enldkely to engage in good health
habits such as physical activity. Both smoking phgsical activity have been shown to
be important predictors of weight and thus mayrbpeadrtant confounders in the

association between relationship stress and suppdrBMI. Therefore, | also include
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adjustments for smoking and physical activity. Smalstatuss measured using dummy

variables indicating if the respondent is a cursanoker (reference), a former smoker, or
has never smoked. At baseline about 30% of womea wwerent smokers, 21% were
former smokers, and 50% had never smoked. Among ateut 31% were current

smokers, 36% were former smokers, and 33% had seveked. Physical activitig

derived from three questions about how often tkpaadent “typically works in the
garden or yard,” “takes walks,” and “engage(s)ative sports or exercise.” Response
categories are: often = 4, sometimes = 3, rardyoer never = 1. An index of physical
activity was created by first reverse coding tleen$ then summing across the three items
and standardizing. The index ranges from the lovesst of physical activity to the

highest level of physical activity.

Analytic Strategy

For the multivariate analysis | created personeglerecords for each respondent
to capture changes in the dependent and independeables between waves. The first
period reflects change that occurred between 1886.889, and contains information
about BMI in 1986 and in 1989, indicators for chamgrelationship status between 1986
and 1989 socioedemographic characteristics measufédB6, and relationship quality
reported in 1986. The second period reflects chatigg occurred between 1989 and
1994 and the third period reflects changes thatimed between 1994 and 2001/2002. In
the second period In the analysis | include ancadir variable for the person-period
(1986-1989, 1989-1994, and 1994-2001/2002) thatséslfor the number of years

between time 1 and time 2 observations.
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| treat BMI as a continuous outcome and use orglilegast squares multiple
regression models with robust standard errorapasitng models separately for women
and men. In the analysis | adjust for the clusgeahmultiple observations per person. In
the models | regress BMI at time 2 (1989, 19942@)#1/2002) on predictors from time 1
(1986, 1989, or 1994). All analyses are conducsdguStata version 10.0SE software.

| first examine the associations between diffetgpées of relationship transitions
and BMI. | then restrict the analyses to individuaho were in a relationshijoth at
baseline and follow-up aither at baseline or follow-up to assess the naturbaef t
association between relationship quality, stresissaipport, and BMI. Thus | conduct
analysis of relationship quality and BMI separafelythose who were continuously in a

relationship, those who exited a relationship, tnode who entered a relationship.

RESULTS

| begin by describing the difference in BMI by &pf relationship status change
between waves. Figure 4.1 shows unadjusted meancBdtige by relationship
transitions between time 1 and time 2, for wometh men. Women who stayed in a
relationship between time 1 and time 2 experierat®it a half-point increase in BMI.
Women who exited a relationship experienced a dseren BMI and women who
entered a relationship experienced a one poinease in BMI. Women who had never
been married experienced an increase in BMI, whidse who had previously been
married but were single at time 1 and time 2 exgpexed a slight increase in BMI. A

similar pattern is observed for men, but men whiteexa relationship experienced a
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larger decrease in BMI and men who entered a oglstiip experienced an increase in

BMI of 1.5 points.

[FIGURE 4.1 ABOUT HERE]

| then examine the effect of relationship transis on BMI in multivariate
models presented in Table 4.2. Model 1 shows BMobeaisted with different relationship
transitions adjusted only for age, race, and yeatween waves (indicator of the person-
period under observation). Among both women and, iierse who exited a relationship
over the period had significantly lower BMI € -1.03 womenp = -1.87 men) compared
to those who were continuously in a relationshigdjust for potential confounders in
model 2 by controlling for education, income, amdgmtal status. The difference
between those who exited a relationship and thosgraiously in a relationship over the
period increased for both men and women after ngatkirs adjustment. In addition,
women who entered a relationship had significalotiyer BMI (3 = -1.18) after adjusting
for SES and parenting factors. Adjusting for heakhaviors in model 3 slightly reduced
the associations from model 2 for both women and, et overall had little effect on
the associations.

An individual's weight at any given time may lalgeeflect prior weight status.
To control for the potential confounding of prioeight, | further adjust for baseline BMI
in model 4. The coefficients in model 4 reflect Bbhange from baseline. Even after
making this adjustment, women and men who exitedagionship had significantly

lower BMI compared to those who stayed in a refegiop ¢ = -0.65 womenp = -1.06
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men). However, while entering a relationship waamted with lower BMI in the prior
model, after adjustment for baseline BMI, ente@nglationship is associated with a
significantly higher BMI § = 0.51). In addition, model 4 shows that men whizeed a
relationship had higher BMB(= 0.91) compared to those continuously in a restesthip.

| suspect this change between models reflectstidhat thinner people are more likely
to enter relationships. Thus, the transition frowa $ingle state into a relationship may
result in weight gain above and beyond that expead by those who are continuously
in a relationship, but individuals continuouslyamelationship tend to have higher BMI
at any given time compared to individuals who haly cecently entered a relationship.
Finally, model 4 shows that women who reported ¢psingle, and had not previously
been married, had significantly lower BMi € -0.44) compared to those continuously in
a relationship, after adjusting for baseline BMhuS, in addition to having lower BMI
compared to married individuals as has been regamtprior studies, single individuals
who had never been married also gain less weighttome compared to those in a

relationship.

[TABLE 4.2 ABOUT HERE]

| next turn to assessing the impact of relatiomsjuality on BMI. Only

individuals who reported being in a relationshipeavasked about their relationship

guality. Thus the analysis of relationship quaistyimited to those who were

continuously in a relationship, those who exiteélationship, and those who entered a
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relationship. Furthermore, | analyze relationshipliy separately for each type of
relationship transition.

The impact of relationship stress on BMI for thege were continuously in a
relationship is presented in Table 4.3. Accordmgibdel 1, adjusting only for age, race,
and years between waves, individuals who repost Nitle stress and high relationship
stress have higher BMI, but with only marginallgrgficant effectsf{ = 0.68 ang =
1.21, p<.10). Further adjusting for SES and patestédus in model 2 reduces the
differences in BMI and the differences seen in nhddere no longer statistically
significant. Adjustment for health behaviors in rabd has little effect. However, after
adjusting for baseline BMI in model 4 the positassociation of high stress and BMI
becomes statistically significapt= 0.49, p<.05). There is also a marginally sigaifit
positive association between the no stress categah\BMI. There are no patterns of

association between relationship stress and BM Ingnnoen.

[TABLE 4.3 ABOUT HERE]

Table 4.4 shows the effect of spousal/partner aimm BMI. Model 1 shows
marginally significant positive effects of some pap and high levels of support on
BMI. The adjustment for SES and parental statuaadel 2 and health behaviors in
model 3 result in little change to the coefficiemgjusting for baseline BMI in model 4
reduces the effect of support on BMI, though thsitpege association between the
category for some support and BMI remains signifi¢ = 0.35, p<.05). This suggests

that lower levels of support are associated wigihar BMI, though this does not extend
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to those who reported having no support. Theraarngatterns of association between

relationship stress and BMI among men.

[TABLE 4.4 ABOUT HERE]

| also examined the impact of relationship steess spousal/partner support on
BMI among those who exited a relationship and thvaise entered a relationship. | only
report the fully adjusted models in Table 4.5; éheas little variation in coefficients
across models with fewer adjustments. Among worttenge is no effect of stress on
BMI for those who exited a relationship. This majlect the fact that individuals are
likely exiting from unhappy relationships and thws might even expect to see that those
who left a high stress relationship lost weigheréxiting the relationship. In fact there is
a negative coefficient for the high stress categbuy the effect is not significant. Among
women who entered a relationship, those who regarestress from the new
relationship had significantly lower BMB = -2.09, p<.05). There were no patterns of
association among men. The impact of support isvahan the right side of the table.
There are no patterns of association between suppdrBMI among for those who

exited or entered a relationship.

[TABLE 4.5 ABOUT HERE]
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CONCLUSION

Previous research suggests that the transitiomatrriage results weight gain
(Umberson 1992; Sobal, Rauschenbach, and Fro@0ii) while the transition out of
marriage results in weight loss (Jeffrey and RiBR2 Sobal, Rauschenbach, and
Frongilli 2001). The present findings show thattésam a relationship is related to lower
BMI and entry into a relationship is related tolleg BMI compared to staying in a
relationship. In contrast to the prior studiesstheesults were found for both men and
women. In addition, similar to findings reported $gbal, Rauschenbach, and Frongilli
(2001) women who had never been in a relationsagplower BMI compare to those
who were continuously in a relationship. Theseifigd support Hypothesis 1 - being in a
relationship and transitioning into a relationshgs a negative impact on weight and
never being in a relationship or exiting form atenship is positively related to weight
— and suggest that the health benefits of reldtipssare not universal and at least do not
extend to BMI.

As predicted in Hypothesis 2, individuals who rémed in a relationship
characterized by high levels of stress had highét. Bhe results also suggest that
individuals who reported no exposure to stress ladgbhigher BMI, though the finding
was not statistically significant at p<.05. Theipwge association between BMI and the
absence of relationship stress may reflect theilougar pattern of marital satisfaction
over the course of a marriage (Rollins and Felddff0). Individuals in the
“honeymoon” stage that occurs in the initial yeafrsnarriage may be more likely to
report having no relationship stress. But theseviddals may also be more likely to gain

weight over time as they adjust to the health Isatfitheir partners. Because | had
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limited information about the duration of the redaships | could not control for
relationship duration in the models.

Individuals who enter into a relationship tendyson weight, but the results show
that individuals who entered less stressful retesiops had lower BMI. This finding
provides additional support for Hypothesis 2. Hoarethere were no effects of stress for
those who exited a relationship. There appeare todbhealth benefit of leaving a
stressful relationship context. However, leavirggrassful relationship may actually
increase overall stress if the loss of a relatignalso results in a loss of financial
security, relationships with extended family andrids, and additional burdens related to
work and parenting. It is difficult to disentanghe effects of stressful relationships from
the stressful effects that occur as a result ofsiteons out of relationships. Overall, these
results suggest that negative relational conteqpergencing demands and conflicts that
promote stress, is positively associated with BMI.

Social support had virtually no impact on BMI. Tiesults showed that
individuals who remained in a relationship with levels of social support had higher
BMI. However, | did not find a significant effect being in a relationship that is totally
unsupportive. This mixed finding makes it diffictiit conclude that social support is
strongly related to BMI. Moreover, | found no eff@t social support for those who
exited or entered a relationship. Thus, | finddigupport for Hypothesis 3. The lack of
effects of support on BMI may be due to the higtkgwed distribution of responses on
guestions related to social support. Nearly evesy@ports having a supportive
spouse/partner, making it difficult to create aegaty with an adequate number of

individuals in it that reflects absolutely no supgpén addition, the social support
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measure used in this study is a measure of emésapaort. Instrumental support may
be a more informative measure of support becausieagéelp with parenting or
housekeeping tasks might facilitate better eatmdjexercise habits and thus may matter
more for weight than having someone to talk toealihg loved.

All effects of relationship quality were found faomen only; no effects were
found for men. Prior research suggests that tieetsfof marital stress may be more
severe for women than men, either because womaalBcéxperience more stress or
because women internalize stressful experiencasvay that is more physiologically
harmful. Women consistently report lower maritaliy than men, suggesting that
women may perceive more marital problems and ame fileely to appraise the marital
relationship as being stressful (Umberson et @6).9Relationships may also be more
salient to the well-being of women than they arenen (Kessler and McLeod 1984).
Research indicates that women experience stromlyerse affects of marital stress,
displaying heightened physiological response (KieGtaser et al. 1996; Kiecolt-Glaser
et al. 1998). Thus, gender differences in appraketlationship quality and
physiological response to stress may explain why BMelated to relationship quality
only among women.

This study, the first to assess the impact otigalahip transitions and
relationship quality on BMI, shows that the hegdtbmoting effects of being in
relationships, and staying in relationships, mayaxtend to all health outcomes.
Although relationships may be protective againsbolt health problems and risky
health behaviors, they are not protective agaimsght gain. Whether conceptualized as

a health behavior, a health risk factor, or a lhealttcome, obesity is a condition that is
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not necessarily improved by being in a relationshkipwever, the benefits of
relationships depend strongly on relational contegative relational content, such as
experiencing conflict and too many demands, istp@dy associated with weight gain
among those who remain in or enter into relatigomshl hus, in addition to relationship
status and changes in status, the quality of cglahips also determines weight gain.
Assertions that relationships are universally glmwdne’s health should be tempered by
the findings reported in this study. Instead, weuth continue to examine the health
effects of both relationship structure and relagiarontent using a variety of health
outcomes to determine when social relationshipardbdo not promote health and the

mechanisms that link relationships to health.
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FIGURES

Figure 4.1. Mean BMI Change by Relationship Traosifypes for Women and Men
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TABLES

Table 4.1. Descriptive Statistics for Dependent kimependnet Variables

Women Men
Mean/% (sd) Min Max Mean/% (sd) Min Max

BMI 1986 251 (52) 155 551 26.2 (3.9) 181 4409
BMI 1989 257 (54) 161 549 26.8 (4.3) 181 46.9
BMI 1994 26.3 (54) 161 547 274 (4.4) 184 502
BMI2001 273 (58) 16.1 57.6 28.0 (49) 16.2 525
Marital Status

Married 0.66 0.80

Div/Sep/Wid 0.27 0.10

Never married 0.07 0.10
Stress index 2.6 (1.2) 1 7 2.5 (1.0) 1 6
Stress Categories

1 - No stress 0.04 0.06

2 - Very little stress 0.31 0.32

3 - Little to med stress 0.56 0.56

4 - High stress 0.09 0.07
Social Support Index 4.1 (0.9) 1 5 4.4 (0.7) 1 5
Support Categories

1 - Little to no support 0.16 0.07

2 - Some support 0.31 0.23

3 - Fairly high support 0.24 0.25

4 - High support 0.30 0.44
Age at basline 485 (16.9) 24 96 46.1 (16.0) 25 92
Race

White 0.81 0.83

Black 0.12 0.10

Hispanic 0.07 0.07
Education, years 121 (30) O 17 125 (33) O 17
Household income 28.1 (23.9) 2.5 110 330 (24.1) 25 110
Kids <18 0.44 0.45 (05) oO 1
Smoking Status

Current smoker 0.30 0.31

Former smoker 0.21 0.36

Never smoker 0.50 0.33

Physical activity -0.13 (10) -2.47 1.5 0.14 (0.9) -2.3651.
Unweighted N 1791 1012
Weighted N 1619 975

Notes: Figures represent weighted means, or peagestwhere appropriate, and standard
deviations (sd).
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Table 4.2. Unstadardized Coefficients (Standardig) from Oridnary Least Squares Regression MaofeBMI on Change in Relationship Status

Women

Men

Model 1 Model 2 Model 3 Model 4

Model 1 Model 2 Model 3 Model 4

Relationship statds
Exited relationship
Entered relationship
Not in relationship
Never in relationship

Age at basline

Years between waves

Black’
Hispani(?
Education, years

Household income

Kids < 18
Former smoker
Never smoker
Physical activity
Baseline BMI
Constant

-1.03 (0.35) **  -1.28 (0.34) ** -1.240.35) ** -0.65 (0.25) **

-0.48 (0.46) 1.18 (0.48) *  -1.104[0.*  0.51 (0.24) *
0.09 (0.37) -0.52 (0.40) -0.47 (0.40) 0.07 (0.11)
-0.42 (0.87) -1.03 (0.88) -1.3486). -0.44 (0.21) *
0.01 (0.01) -0.03 (0.01) *  -0.04 (0.01) ** .08 (0.00) **

0.34 (0.03)** 0.40 (0.04) ** 0.39.q0) ** 0.15 (0.02) **

3.26 (0.37) ** 2.82 (0.39) ** 2,62 (0.39) ** 0.43 (0.12) **

1.61 (0.72)*  0.83 (0.79) 0.71 (0.78) 0.30 (0.23)
-0.23 (0.07) * -0.22 (0.07) ** -0.04 ()0t

-0.61 (0.19) * -0.59 (0.19) **  0.04 (0)07
-0.84 (0.38) *  -0.93 (0.38)*  -0.21 (0.13)
0.73 (0.40) +  0.00 (0.15)

1.33 (0.39) ** 0.06 (0.11)
-0.60 (0.16) ** 0.06 (0.05)
0.92 (0.01) **
24.13 (0.35) ** 34.42 (2.10) ** 33.58 (2.07) ** .99 (0.80) ***

-1.87 (0.47) ** 2.02 (0.49) *** -1.99 (0.48) ** -1.06 (0.21) ***

-0.52 (0.48) 0.04 (0.47) 0.01 (0.46) 0.912p) *+
-0.75 (0.45) t  -0.51 (0.47) -0.35 (0.49) 0.1018).
-0.61 (0.69) 0.04 (0.71) -0.09 (0.72) 0(2530)
-0.02 (0.01) *  -0.01 (0.01) -0.02 (0.01) t  3.q0.01) **
0.29 (0.04) ** 0.31 (0.05) ** 0.31 (0.05)*"* 0.09 (0.03) **
0.29 (0.38) 0.05 (0.41) 0.03 (0.41) 0.07 (0.12)
036 (0.72) 0.02 (0.75) -0.39 (0.75) 0.15 (0.17)
-0.12 (0.08) -0.13 (0.07)t  0.00 (0.02)
-0.03 (0.26) -0.03 (0.25) -0.08 (0.08)
1.1039) *  0.99 (0.39)*  0.30 (0.14) *

1.47 (0.36) ** -0.04 (0.13)
1.42 (0.42) ** -0.02 (0.14)
-0.60 (0.17) ** 0.03 (0.06)
0.96 (0.02) ***
26.50 (0.39) ** 27.48 (2.47) ** 27.05 (2.43)* 2.46 (0.90) **

N (observations)
N (individuals)
2

R

4057 4057 4057 4057
1791 1791 1791 1791
.053 .081 .098 .784

2309 2309 2309 2309
1012 1012 1012 1012
.029 .043 .069 .804

*** p<.001; * p<.01; * p<.05; T p<.10 (two-tailetests)
Notes: BMI = Body mass index.

@ Omitted group is those who were continuously relationship.

® Omitted group is whites.

¢ Omitted group is current smokers.
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Table 4.3. Unstadardized Coefficients (Standardrsy from Oridnary Least Squares Regression MaoteBMI on Relationship Stress for Individuals Cionbusly in a

Relationship
Women Men

Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4
Stress 1 1.20 (0.84) 0.78 (0.80) 0.81 (0.78) 0.88 (0.47) T  .3200.60) -0.43 (0.62) -0.52 (0.62) 0.16 (0.23)
Stress 2 0.68 (0.36) T 0.55 (0.35) 0.57 (0.35) 0.08 (0.13) 03Q0.35) 0.02 (0.34) 0.00 (0.34) -0.02 (0.12)
Stress 3 -ref- -ref- -ref- -ref- -ref- -ref- -ref- -ref-
Stress 4 1.21 (0.63) t  0.92 (0.60) 0.74 (0.56) 0.49 (0.25) * .680(0.74) 0.71 (0.71) 0.58 (0.68) 0.14 (0.25)
Age at basline 0.03 (0.01) * 0.00 (0.02) -0.01 (0.02) -0(@301) *** -0.02 (0.01) t 0.00 (0.02) -0.01 (0.02) -0.02 (D)o~
Years between waves 0.33 (0.05) ** 0.43 (0.05) ** 0.43.@9) ** 0.16 (0.03) *** 0.28 (0.04) =+ 0.31 (0.06) ** 0.31 (©.06) =* 0.08 (0.03)*
Black® 3.13 (0.56) *** 2.49 (0.56) ** 2.29 (0.57) =** 0.20 (0.20) 4 (0.48) -0.12 (0.51) -0.15 (0.52) 0.11 (0.13)
Hispanic 1.18 (0.90) 0.15 (0.98) 0.10 (0.96) 0.20 (0.23) 0.39 (0.79) 0.05 (0.85) -0.47 (0.85) -0.15 (0.21)
Education, years -0.25 (0.09) ** -0.24 (0.09) = -0.04 (8)0 -0.11 (0.09) -0.12 (0.09) 0.01 (0.02)
Household income -0.97 (0.26) ** -0.93 (0.26) ** 0.01 (@) -0.10 (0.32) -0.10 (0.32) -0.09 (0.10)
Kids <18 -0.29 (0.47) -0.39 (0.47) 0.01 (0.16) 133 (0.46) 1.20 (0.45) =  0.40 (0.17)*
Former smoker 0.23 (0.55) -0.14 (0.17) 1.40 (0.41) =** -0.02 (0.16)
Never smoker 1.28 (0.53) * 0.06 (0.15) 1.34 (0.49) = -0.10 (0.15)
Physical activity -0.65 (0.22) *  0.13 (0.07) T -0.80 (0.20) ** -0.04 (0.07)

Baseline BMI
Constant

0.94 (0.02) ***

23.38 (0.43) ** 37.27 (2.74) ** 36.33 (2.72) ** .32 (1.10) *

26.53 (0.44) **

0.96 (0.02) **

27.82 (3.02) ** 27.34 (2.98) * 2.24 (0.96) *

N (observations)
N (individuals)
RZ

1896
915
.051

1896
915
.094

1896 1896
915 915
115 .812

1586
714
.024

1586
714
041

1586
714
.071

1586
714
823

** p<.001; ** p<.01; * p<.05; T p<.10 (two-tailetests)
Notes: BMI = Body mass index.

# Omitted group is most the prevalent category rafsst.

® Omitted group is whites.

¢ Omitted group is current smokers.
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Table 4.4. Unstadardized Coefficients (Standardrsy from Oridnary Least Squares Regression MaoeBMI on Relationship Support for Individuals Goruously in a

Relationship
Women Men

Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Wel 4
Support 1 0.78 (0.54) 0.69 (0.53) 0.67 (0.52) 0.13 (0.20) .640(0.67) -0.46 (0.65) -0.65 (0.69) 0.28 (0.26)
Support 2 0.72 (0.39) t 0.71 (0.39) t 0.73 (0.38) t 0.35 (0*16 -0.03 (0.53) -0.05 (0.52) -0.08 (0.50) -0.06 (0.16)
Support 3 -ref- -ref- -ref- -ref- -ref- -ref- -ref- -ref-
Support 4 0.70 (0.42) T 0.60 (0.40) 0.69 (0.40) t 0.17 (0.15) -0.64 (0.42) -054 (0.42) -0.60 (0.42) -0.08 (0.13)
Age at basline 0.03 (0.01) * 0.00 (0.02) -0.01 (0.02) -0(@31) *** -0.03 (0.01) + 0.00 (0.02) -0.02 (0.02) -0.02 (@)o***
Years between waves 0.32 (0.05) =* 042 (0.05) * 0.43.¢b) ** 0.16 (0.03) *** 0.29 (0.04) ** 0.31 (0.06) * 0.31 (0.06) »** 0.08 (0.03) *
Black® 3.16 (0.56) =** 248 (0.56) * 2.26 (0.57) ** 0.23 (0.20) @7 (0.46) -0.01 (0.49) -0.03 (0.50) 0.10 (0.14)
Hispani® 1.18 (0.90) 0.11 (0.97) 0.05 (0.96) 0.19 (0.23) 0.40 (0.83) 0.05 (0.88) -0.48 (0.87) -0.14 (0.21)
Education, years -0.27 (0.09) * -0.25 (0.09) = -0.05 (B)or -0.10 (0.09) -0.10 (0.09) 0.00 (0.02)
Household income -0.97 (0.26) ** -0.93 (0.26) ** -0.01.(®M) -0.11 (0.33) -0.10 (0.32) -0.09 (0.10)

Kids < 18 -0.28 (0.47) -0.39 (0.47) 0.01 (0.16) 1.30 (0.45) 1.14 (0.43) *  0.40 (0.16) *
Former smokeér 0.21 (0.55) -0.14 (0.17) 1.42 (0.41) ** -0.01 (0.16)
Never smokét 1.29 (0.54) *  0.06 (0.15) 1.36 (0.49) * -0.09 (0.15)
Physical activity -0.67 (0.22) *  0.11 (0.07) -0.84 (0.20) *** -0.03 (0.08)
Baseline BMI 0.94 (0.01) *** 0.97 (0.02) ***
Constant 23.15 (0.47) »* 3727 (2.75) ** 36.21 (2.70) ** .81 (1.11)* 26.90 (0.55) ** 28.06 (3.12) ** 27.62 (3.06) * 2.29 (0.95) *
N (observations) 1899 1899 1899 1899 1590 1590 1590 1590

N (individuals) 915 915 915 915 714 714 714 714

R? .049 093 116 .811 .026 042 .074 .824

*** p<.001; ** p<.01; * p<.05; T p<.10 (two-tailetests)
Notes: BMI = Body mass index.

# Omitted group is the most prevalent category gpsut.
® Omitted group is whites.

¢ Omitted group is current smokers.
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Table 4.5. Unstadardized Coefficients (Standardrsy from Oridnary Least Squares Regression MaotieBMI on Relationship Stress or Support for Indivals Who Exited a

Relationship or Who Entered a Relationship

Stress Support
Women Men Women Men

Exiters Enterers Exiters Enterers Exiters Enterers Exiters Enterers
Category 1 1.08 (0.78) -2.09 (0.70) ** -1.05 (1.10) 1.147@). 0.07 (0.61) 0.73 (0.70) 0.19 (0.76) -0.04 (0.99)
Categroy 2 0.63 (0.55) -1.10 (0.64) T 0.38 (0.45) -0.495pD.6 -0.11 (0.53) 1.13 (0.72) -0.02 (0.63) -0.57 (0.68)
Category 3 -ref- -ref- -ref- ref- -ref- -ref- -ref- -ref-
Category 4 -0.50 (0.52) -0.07 (0.77) 0.35 (0.74) 0.54 (p.81 -0.31 (0.69) 0.31 (0.59) 0.27 (0.68) -0.16 (0.60)
Age at basline -0.06 (0.02) ** -0.05 (0.02) + -0.05 (0.02) * -0.03 (0.02) -0.05 (0.02) ** -0.06 (0.02) * -0.03 (0.02) * a3 (0.02)
Years between waves 0.14 (0.11) 0.20 (0.13) 0.06 (0.12) 29 (0.12) * 0.15 (0.10) 0.19 (0.13) 0.04 (0.11) 0.28 (0.11) *
Black’ 1.35 (0.54) * -0.33 (0.56) -0.36 (0.93) -0.26 (0.62) 1.115@).* -0.38 (0.57) 0.10 (0.77) -0.02 (0.58)
Hispanié’ 0.11 (1.07) -1.17 (1.03) -0.81 (0.85) 0.25 (0.65) 0.27 (L.06 -1.03 (1.09) -0.70 (0.75) 0.15 (0.68)
Education, years -0.16 (0.13) 0.02 (0.11) -0.08 (0.09) 060(0.09) -0.20 (0.14) 0.04 (0.10) -0.01 (0.07) -0.04 (0.10)
Household income 0.23 (0.22) -0.42 (0.30) 0.20 (0.30) q@29) 0.30 (0.21) -0.29 (0.33) 0.20 (0.34) 0.10 (0.30)
Kids < 18 -1.04 (0.72) -1.46 (0.53) *=* -0.72 (0.58) 1.1759) * -1.18 (0.76) -1.55 (0.52) ** -0.23 (0.47) 0.92 (0.60)
Former smokér 0.17 (0.50) 0.35 (0.53) 0.80 (0.63) -0.36 (0.69) 0.10 (0.48) 0.21 (0.52) 0.70 (0.51) -0.25 (0.70)
Never smoker 1.15 (0.84) -0.18 (0.62) -0.42 (0.71) 0.38 (0.56) 0.91 (.80 -0.06 (0.59) -0.83 (0.57) 0.45 (0.57)
Physical activity 0.31 (0.19) t -0.18 (0.24) 0.18 (0.26) 18(0.27) 0.35 (0.18) t -0.13 (0.26) 0.12 (0.27) 0.35 (0.27)
Baseline BMI 0.77 (0.04) ** 0.92 (0.06) ** 0.88 (0.09) *** 0.88 (0.06) *** 0.77 (0.04) *** 0.95 (0.06) *** 0.96 (0.07) ** 0.90 (0.06) ***
Constant 6.23 (2.50) * 8.02 (3.44) * 2.61 (4.44) 1.72 (3.20) .156(2.41) * 5.51 (3.73) -0.70 (3.17) 2.85 (3.44)
N (observations) 335 175 112 99 334 178 111 101
N (individuals) 333 171 110 98 332 174 109 99
R 0.684 0.753 0.774 0.794 0.695 0.747 0.813 0.797

*+ n<.001; ** p<.01; * p<.05; T p<.10 (two-tailetksts)
Notes: BMI = Body mass index.

a Omitted group is the most pedent category of stress or support.

b Omitted group is whites.



CHAPTER V

CONCLUSION

This dissertation extends the literature on obdsitgxamining emergent
disparities in BMI trajectories and by investigatithe association between adult BMI
and life course experiences of socioeconomic desatdge and the structure and quality
of social relationships in adulthood. With thiseasch | sought to, (1) obtain a more
detailed picture of changes in BMI disparities dgra period of rapid growth in obesity
rates, and (2) gain a better understanding ofdbmkexperiences that shape weight gain
trajectories over the adult life course. Below hthyesize findings from the three previous
chapters, discuss the limitations of this reseaanl, consider the broader implications of
the findings presented in this dissertation.

In Chapter II, I utilized longitudinal data frorng American’s Changing Lives
(ACL), spanning 15 years from 1986 to 2001/200intestigateacial and
socioeconomic disparities in individual BMI growttiajectories. Whereas prior studies of
BMI disparities, and health disparities researcgeaneral, has investigated dimensions of
inequality separately, | used a multiplicative feamork that incorporates the interaction
of race, gender, socioeconomic position, and agxamine the full extent of disparities

in BMI growth over time. Drawing on the theory oftérsectionality, | hypothesized that
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fully multiplicative models would better detail tle&tent of social disparities in BMI
trajectories, compared to the more typical addiéigproach used in prior studies.

The findings confirm some of the results found ipwork on disparities in
obesity change, but also yield important new insghfound complex interactive effects
of age, gender, race, and class, which manifesegdalheffects of intersectionality. In
particular, black women with medium to high edumatand low to medium income
levels experienced substantially larger increasé&MI over time, while white men with
high education or high income levels experiencedéhst growth. Increasing disparities
were evident primarily among adults aged 25-39 atipes most predictive of future
changes in adult trajectories of obesity. This @sitbetween lower class black women
and upper class white men exemplifies the prenfisieectheory of intersectionality,
which posits that individuals are arrayed on a spetof inequality with the least
advantaged (i.e. lower class black women) at odeaend the most advantaged (i.e. upper
class white men) at the opposite end. The unegsiaildition of weight gain over time
provides an empirical illustration of how the mestially disadvantaged groups often
bear the negative consequences of social phenomsuadmas rising population obesity.
These findings highlight the sociological and Healtportance of investigating changes
in obesity disparities intersectionally by racendgr, class, and age.

After documenting the increasing disparities in BMer time, | shifted to an
examination of the social factors that contributéniose BMI trajectories. In Chapter IlI,
| used 15 years of adult BMI history and retrospecteports of early-life socioeconomic
conditions from the ACL to assess the role of ebfgySEP in shaping adult BMI

trajectories among women. The primary aim of thislg was to explain how early life
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matters for adult BMI trajectories. In this studfptused on several existing theoretical
models of life course processes — Pathway Modegércy Model, Cumulative
Disadvantage Model — to determine which model, odets, best explain the
mechanisms linking early-life SEP to adult BMIlI$@examined the extent to which life
course SEP accounts for the large racial and ethsparities in BMI trajectories among
U.S. women.

| found that early-life SEP is positively assoedhtvith both baseline BMI and
BMI change, though the effects of early-life aredmaéed heavily through adult SEP. The
findings confirm that early-life socioeconomic expaces have enduring effects on adult
weight and weight gain. | conclude that the latemodel of life course processes best
represents the pathway by which specific earlyddeioeconomic conditions affect adult
BMI trajectories, because this model allows folyeéife socioeconomic conditions to
operate via adult socioeconomic attainment andtalb@ave direct effects on health in
later-life. | also found evidence for cumulativéeets of socioeconomic disadvantage on
adult BMI trajectories. The findings showed thatledéfe disadvantage interacts with
later-life disadvantage to produce higher basddik®, though it is not associated with
BMI change. This indicates that adult BMI increas$ increasing exposure to
socioeconomic disadvantage, but that the effestrasger when disadvantage is higher
in both early- and later-life. A secondary aim laktstudy was to determine if early-life
SEP accounted for the large racial and ethnic iffees in BMI trajectories among
women. | found that early life socioeconomic pasitaccounted for some of the
observed black/white difference in baseline BMid &ully accounted for baseline

differences between Hispanic and white women. H@newere was no effect of early-
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life SEP on BMI change. Relatively little of theda black/white gap in baseline BMI
was explained by life course SEP, adult family&uite, or adult health behaviors and
the difference in BMI growth actually increasedeaficcounting for these factors.
Overall, these findings suggest that early—life rhaya significant period during which
adult weight trajectories are established.

In Chapter IV, | focused on the influence of riglaship transitions and quality on
adult BMI. Using the ACL, I first assessed the effef wave-to-wave changes in
relationship status on BMI. | then examined théuierce of relationship quality,
characterized by levels of stress and social supporsubsequent BMI. Based on prior
empirical studies of relationship status and BMkpected to find that, compared to
remaining in a relationship, exiting a relationshii result in a lower BMI and entering
a relationship will result in a higher BMI. | sougb challenge the majority position in
the existing literature on relationships and heti#t relationships are universally
beneficial to individuals. Furthermore, | wantedd@monstrate that the benefits of
relationships depend largely on the quality of ¢hodationships. Drawing from
theoretical perspectives on the importance ofimahip stress and support, |
hypothesize that individuals who experience maresstin their relationships will have a
higher BMI and that those who report high levelspdusal/partner positive social
support will have a lower BMI.

The findings confirm my hypothesis that relatiopshnegatively influence BMI.
| found that, compared to continuously being ielationship, exiting from a relationship
is related to lower BMI and entering a relationsiSipelated to higher BMI. In contrast to

prior studies, | found these effects for both med women. These findings suggest that
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the health benefits of relationships are not ursi@eand at least do not extend to BMI. |
also found that individuals who remained in a iietaghip characterized by high levels of
stress had higher BMI and that although individwat® enter into a relationship tend to
gain weight, entering less stressful relationsips associated with lower BMI. | did not
find any effects of stress on BMI for those whatedtia relationship. In addition, | did
not find any consistent pattern of effects of sosugpport on BMI.

Effects of relationship quality were found for wemonly. This is consistent with
prior research that suggests that the qualitylatiomships is more salient to the well-
being of women than men, because women tend tmailiee relationship stressors in a
more physiologically harmful manner. Thus, gend#ecknces in appraisal of
relationship quality and physiological responssttess may explain why BMI is related
to relationship quality only among women.

This study, the first to assess the impact otigalahip transitions and
relationship quality on BMI, shows that the hegdtbmoting effects of being in
relationships, and staying in relationships, mayextend to all health outcomes.
Whether conceptualized as a health behavior, dhesk factor, or a health outcome,
obesity is a condition that is not necessarily iowed by being in a relationship, though
this may depend on the quality of the relationship.

In Chapter Il, I highlight the issue of increasiagial and socioeconomic
disparities in BMI. Although findings from Chaptdtsand IV illustrate the importance
of social experiences in determining adult weighihgthese factors did not fully account
for the large racial differences in BMI observeddhapter Il. Baseline differences in

BMI were somewhat explained by differential earfe-bind relationship experiences, but
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the disparities in BMI growth were not at all expkd by these factors. It is possible that
while these factors are important determinantdafteBMI, they are not significantly
differentially distributed according to race. Fwociological inquiry into the source of
obesity inequality should focus on identifying sd@auses that are unequally distributed
across racial/ethnic groups. For example, recasareh showing that neighborhood
environments, which are highly socially stratifieafluence diet, physical activity, and
obesity represents a promising area of inquiry.

The findings presented in this dissertation haweartant implications for the
future state of health disparities in the U.S. fmmxdmproving our understanding of
obesity as a social phenomenon. Increasing racthkacioeconomic disparities in
obesity may foreshadow future increases in digparih other related chronic health
conditions, such as heart disease and diabeteshahe already unequally distributed in
the population. Furthermore, lower SES black wormérg already experience negative
consequences related to race and class inequaktyncreasingly at risk for exposure to
additional negative experiences (e.g., institutiamal interpersonal discrimination)
related to weight. Chapters Ill and IV undersctwe ppiroblems associated with placing
responsibility for being overweight or obese solatythe individual, without regard for
differences in people’s past and current experignekacing the responsibility for weight
status and weight gain entirely with the individigadores the importance of social
structures and interpersonal interactions in dateng weight gain.

With this dissertation, | sought to further deyelbSociology of Obesity that
conceptualizes obesity as a social condition #dtl) distributed in the population along

existing dimensions of inequality (i.e., race, gemdlass, and age), that (2) develops
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throughout the life course, and (3) is partly slthlpg experiences in important social
settings. Although it is contested whether theentrstate of obesity in the U.S.
constitutes an epidemic (defined in a medical Semsmerely a moral panic (Flegal
2006; Campos et al. 2006; Lobstein 2006; SaguyRiley 2005; Boero 2007), it is clear
that obesity has both social causes and sociakgoesices. In this debate, sociologists
take the position that obesity is more of a sogietinstruct than a real medical condition.
Regardless of whether it is truly a disease or lmersocial construct, obesity affects
people on a deeply personal level. Sociologistsvelepositioned to develop a body of
knowledge focused on how obesity came to be alsssize and how the social
processes that led to the current state of obedéyact with biological and behavioral

processes (Crossley 2004).
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