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Abstract

Increasing obesity among Americans is a serious issue in the U.S., especially in the pediatric and
young adult population. We use a longitudinal design to examine the relationship between childhood
poverty/welfare receipt and obesity onset and continuity from adolescence into young adulthood
using three waves of the National Longitudinal Study of Adolescent Health. We include multiple
measures of disadvantage that co-occur with poverty and model potential mediating mechanisms
within a life course framework. We find a significant effect of poverty/welfare receipt in childhood
on obesity outcomes for females, but not for males. However, other measures of socioeconomic
disadvantage such as neighborhood poverty, and low parental education are related to obesity in both
males and females. Poverty may impact female obesity through the mediating effects of physical
activity, inadequate sleep, skipping breakfast and certain forms of parental monitoring, while race is
an important confounder of poverty's influence. This paper highlights the important influence of
poverty and other aspects of social disadvantage on obesity outcomes during this critical transition
to adulthood. Implications of this research include physical activity and parenting interventions for
low-income youth. In addition, governmental efforts should be made to increase physical activity
opportunities in poor neighborhoods.
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Introduction

One of the most serious public health concerns in the United States today has been the almost
three-fold increase in overweight and obesity among children and adolescents over the last
three decades (Ogden et al. 2002). The highest rates of obesity occur among the most
disadvantaged population groups, those with the least education and the highest poverty rates
(Drewnowski & Specter 2004). A large and growing body of research has investigated the
relationship between socioeconomic status (SES) and obesity, though most of this research has
focused on adults (e.g., Zhang & Wang 2003; Paeratakul et al. 2002). Studies that examine
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SES and obesity among children and adolescents mainly use cross-sectional data (e.g., Miech
et al. 2006; Wang and Zhang 2006; Haas et al. 2003; Wang 2001) or are based on
nonrepresentative samples (e.g. Nelson, Chiasson & Ford 2004). Research using longitudinal
designs typically does not study children and adolescents; however, a few studies do exist (e.g.
Gibson 2004; Strauss & Knight 1999). Other limitations of the research on SES and obesity
include differences in measurement of SES and a lack of attention to factors that may mediate
the relationship between SES and obesity (Goodman et al. 2003; Wang 2001).

This paper investigates the links between poverty experiences in childhood and adolescence
and obesity transitions from adolescence into young adulthood using nationally representative
data from the National Longitudinal Study of Adolescent Health (Add Health). We extend the
research on poverty and obesity in four important ways. We place poverty in context by
including measures of social disadvantage that co-occur with family poverty, such as
neighborhood poverty and low parental education. Most research focuses on a particular
measure of disadvantage when examining the relationship between poverty and obesity;
however, poverty does not occur in isolation. Families that are poor usually struggle to pay
bills, live in poor neighborhoods and have less access to educational opportunities (Duncan &
Cole 1984). Our utilization of multiple measures of socioeconomic disadvantage that co-occur
with poverty better capture the complexities of poverty experiences.

We use a longitudinal design to examine the relationship between poverty experiences and
obesity transitions beginning in childhood through the transition to young adulthood using
three waves of Add Health data. The longitudinal design enables us to model the temporal
ordering of poverty experiences on subsequent obesity, making ours one of the few studies to
trace the linkages between poverty and obesity over the adolescent and young adult portion of
the life course, with important implications for future adult well-being and health.

We make several contributions in measurement strategies. We make use of the longitudinal
data on body mass index to examine the dynamics of obesity status from adolescence into
young adulthood and explore pathways of body mass change during a period of increased risk
for obesity development (Gordon-Larsen et al. 2004a). With data from two points in time, we
create measures that represent continuity and change in obesity status from adolescence into
young adulthood, using comparable youth and adult definitions of obesity.

We model the theoretical mechanisms through which poverty may operate to influence obesity
transitions utilizing a life course framework. Our exploration of mediating mechanisms
contributes to understanding how poverty influences obesity in adolescence and its tracking
into young adulthood by examining the role of the family environment and lifestyle in
adolescence. Finally, we examine the relationship between poverty and obesity separately for
males and females. Previous research indicates the poverty-obesity relationship varies by sex,
and we contribute further to this research by exploring how family and lifestyle mechanisms
associated with poverty operate differently on obesity for males and females.

Relationship between Poverty and Childhood/Adolescent Obesity

The prevalence of obesity varies across socioeconomic status (SES) in the U.S. (McLaren
2007). In general, there is an inverse relationship between SES and obesity, especially among
non-Hispanic white females (McLaren 2007; Stunkard 1993). Research results on the role of
SES have been mixed because few studies use national data sets of children and adolescents,
and the general lack of a consensus definition of obesity (e.g., Goodman et al. 2003; Cole et
al. 2000).

Studies that use national data in a cross-sectional design find an inverse relationship between
SES and obesity among adolescents (Wang 2001) when SES measures include income and
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parental education, however this relationship varies by age, race and sex (Wang & Zhang
2006). Haas and colleagues (2003) found poverty to be associated with a lower prevalence of
overweight among adolescents and a higher prevalence of overweight among young children.
Miech and colleagues (2006) found that family poverty was related to increasing overweight
among older (15-17 years) but not younger (12-14 years) adolescents. Longitudinal studies
also find household income during childhood to be negatively related to obesity in adolescence
(Strauss & Knight 1999); but other research examining the effects of long-term food stamp
participation finds no effect on obesity among adolescents (Gibson 2004).

There have been more consistent findings of sex differences in the relationship between SES
and obesity. Studies indicate a stronger inverse association between SES and obesity among
females compared to males (McLaren 2007; Zhang and Wang 2003; Wang 2001).

A small but growing body of literature investigates the relationship between food insecurity
and obesity, using poverty status and other SES measures as control variables (Alaimo, Olson
& Frongillo 2001). Food insecurity is described as an economic and social problem of food
insufficiency due to monetary or other constraints (CNSTAT 2006). Many researchers (e.g.,
Gibson 2004; Frongillo 2003;), link food insecurity status with poverty.

Relevant to the current research, Alaimo and colleagues (2001) analyzed cross-sectional data
from NHANES 111 to examine the relationship between family income, food insufficiency and
being overweight in US children and adolescents. They found a positive relationship between
low income, food insufficiency and increased risks of overweight, but only among non-
Hispanic white children ages 8-16.

Theoretical Framework

The life course perspective serves as an overarching framework to understand the influence of
poverty on obesity transitions from adolescence into young adulthood (Elder 1998). This
perspective has developed into a dominant theoretical paradigm for studying the transition to
adulthood (Shanahan 2000) as well as health trajectories and the development of chronic
diseases (Lynch & Smith 2005).

Four central themes define the life course paradigm and help to guide our research. The first
theme maintains that human lives are linked through a network of shared relationships and
lives are interdependent across generations. For example, choices that parents make about their
lifestyles affect their children's lives. Parents' eating behaviors and parenting practices
influence the development of their children's eating behaviors (Birch & Fischer 1998).

The second theme focuses on the timing and sequencing of life events that can be
conceptualized as a trajectory. The ordering of events determine subsequent states and risks.
For example, obesity in childhood increases the risk of obesity in adulthood (Reilly et al.
2003;). In addition, trajectories have the potential to build momentum from reinforcing
circumstances. The environment of childhood poverty is characterized by multiple
psychosocial and physical risk factors. Each of these risk factors, both singularly and
cumulatively, affects the physical and psychological morbidity of low-income children (Evans
2004), and reinforce each other to augment the momentum of a particular trajectory. For
example, an obese adolescent living in a poor family may face additional barriers to engaging
in physical activity and healthful eating if the person lives in a poor neighborhood with higher
crime rates and less access to healthy foods (e.g., Gordon-Larsen et al. 2006; Morland et al.
2002). Therefore, family poverty and neighborhood poverty both serve to reinforce the
continuity of obesity from adolescence and into young adulthood.
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The third theme emphasizes human agency in choice making. Although individuals are
influenced by their social world, they actively make decisions within the constraints of their
social, historical and economic context, family backgrounds and stage in the life course. Human
agency is relevant in nutritional choices and diets among the poor, within the constraints of
food choices in poor communities. The fourth theme relates to the importance of studying
individuals in their historical context. Because of the narrow age range in our sample, we
assume that the respondents experience similar cultural and normative influences of their
shared historical context, a context in which obesity has been rising.

The life course framework informs our conceptual model shown in Figure 1. We use data from
all three waves of Add Health, where poverty and related socioeconomic indicators (i.e., low
parental education, trouble paying bills, neighborhood poverty, non-two biological parent
family structure) are measured in childhood and adolescence, the intervening mechanisms
discussed below (parental monitoring, physical exercise, diet [skipping breakfast] and
inadequate sleep hours) are measured in adolescence (Waves | and Il), and obesity pathways
are constructed from data in adolescence (Wave Il) and young adulthood (Wave I11). All
controls are measured at Wave I, our first data point in adolescence. Below we elaborate on
the theoretical mechanisms shown in Figure 1 that are involved in the relationship between
family poverty experiences and obesity pathways during the transition to adulthood, and state
our expectations for their effects. Overall, we expect a positive relationship between poverty
and obesity in adolescence and young adulthood, though we expect the poverty effect will be
mediated by the intervening mechanisms.

Poverty and the Family Environment

Poverty is an experience defined by differences in family and neighborhood context and
cultural norms (Wilson 1987). Poverty scholars have studied how poverty influences the family
environment to impact children's well-being and can explain how the effect of income largely
operates through the indirect effects of parenting practices, the physical home environment,
and health (Duncan & Brooks-Gunn 1997).

Parental Monitoring

When children live at home, parents establish and monitor their lifestyles, including what they
eat and when they eat, and their levels of physical activity. Further, consumption of meals with
family members increases the quality of adolescents' diets (Videon & Manning 2003). Parental
monitoring lowers the number of non-nutritious foods chosen by children and total caloric
content of meals (Fisher & Birch 1999). Parental monitoring also influences the regularity of
meals, including breakfast, which increases the risk of obesity when regularly skipped,
especially among adolescents (e.g., Berkey et al. 2003; Boutelle et al. 2002). Thus, we expect
parental monitoring of adolescents' meals will reduce the risks of obesity and potentially
mediate the effects of poverty.

Poor parents are less able to monitor their children's diet, diet patterns and physical activity
due to stress and time constraints if they work. Mothers who work full-time are less able to
monitor their children due to a decrease in maternal presence and availability during the day
(Jacobson & Crockett 2000). Monitoring is more affected by the mother's work status because
the majority of fathers work full-time, and mother primarily supervise children's activities
during the day (Seltzer 1994). Because income (i.e., poverty) is the substantive focus in our
model, we expect mother's work status to represent a time constraint on parental monitoring
during the day, potentially impacting obesity through unsupervised meals and increased
inactivity.
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Physical Activity and Diet

At the most basic level, weight gain is the result of energy intake and energy expenditure.
Physical activity (energy expenditure) and inactivity are important biological determinants of
obesity (Epstein et al. 1997). Inactivity, in particular, TV viewing, has been associated with
obesity in cross-sectional studies of children, adolescents and adults (Gortmaker et al. 1996).
Physical activity habits, and, specifically, inactivity, track significantly from adolescence into
young adulthood (Gordon-Larsen, Nelson & Popkin 2004b). Because poor children have fewer
opportunities for outdoor exercise or organized sports participation, we expect physical activity
will mediate the effects of poverty on the obesity pathways in our model.

While Add Health does not have a 24-hour recall measure, it does have indicators of diet
patterning, an important predictor of poor dietary intake in adolescents (Siega-Riz, Popkin &
Carson 1997). We use skipping breakfast, discussed above, as a proxy for poor diet.

Inadequate Amounts of Sleep

The family environment and parental monitoring, through the enforcement of curfews and
bedtimes, influence another critical health behavior related to obesity outcomes in hours of
sleep. A growing number of epidemiological studies observe an association between short sleep
duration and obesity (Gangwisch et al. 2005). Low levels of sleep have also been
physiologically linked to heavier weight, operating through hormonal mechanisms (Spiegel et
al. 2004). Therefore the enforcement of a curfew and adequate sleep during adolescence is
expected to reduce the likelihood of experiencing obesity during the transition to adulthood.

Co-occurring Elements of Social Disadvantage

Poverty does not occur in isolation but is characterized by the experience of multiple risk
factors. Non-intact family structures are associated with both poverty and obesity, though
probably operating through some of the intervening mechanisms discussed above, including
parental monitoring and work status (McLanahan 1995). For example, inadequate monitoring
is more common among isolated single mothers who are socially disadvantaged (Jones et al.
2003). Parental education, related to poverty and family structure, may also affect parental
monitoring, with more educated parents engaging in more effective monitoring of their children
(Lareau 2003). Further, the education of parents directly affects food and diet quality (Cade &
Booth 1990). Higher educational levels increase the awareness of health issues and the
likelihood of healthy food choices for children.

Poor families also tend to live in poor neighborhoods. Although families choose where they
live and may select into a particular neighborhood context (Duncan and Raudenbush 1999;
Manski 1993), lifestyle and behavioral choices are constrained by the neighborhood context
in which families live. Food choices and diet quality depend on the social environment in which
food is bought and consumed (Drewnowski & Specter 2004). High diet quality foods can
sometimes be more expensive and less accessible for those residing in economically deprived
neighborhoods (Morland, Diez Roux & Wing 2006). Because food availability influences
consumption, less wealthy minority neighborhoods are at a distinct disadvantage regarding
food choice. In addition, low-SES neighborhoods have reduced access to recreational facilities
and higher crime rates (Hannon 2005), which limit physical activity (Gordon-Larsen et al.
2006).

Finally, we include important controls for parental obesity status and race/ethnicity in our

models because they are related to both adolescent obesity and poverty (Paeratakul et al.
2002; Whitaker et al. 1997).
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The National Longitudinal Study of Adolescent Health (Add Health) is an ongoing nationally
representative, school-based study of adolescents in grades 7 to 12 that began in 1994. Add
Health was designed to explore the causes of health-related behaviors, with an emphasis on
the influence of social context. In 1994 Add Health administered an In-School Questionnaire
to every student attending school from a nationally representative sample of schools. A sample
of 80 high schools and 52 middle schools from the U.S. was selected using a stratified cluster
design. A subsample of individuals in these schools participated in the In-Home Interview in
1995 (W1), given an average of eight months after the In-School Survey?, and again in 1996
(WII). In WHI (2001-02) WI respondents were re-interviewed.

A parent was also interviewed in WI. Ultimately, 20,745 in-home interviews were completed
in WI with 85% of parents (primarily the mother) also interviewed. At WIl, 14,738 in-home
interviews were completed (the seniors in WI were not followed-up). In Wil 15,197 eligible
original Wave | respondents completed the survey. In WI, the age of participants ranged from
12 to 19 years, in Wave Il from 13 to 20 years and WIII from 18 to 26 years. Harris et al.
(2003) provides a more detailed description on the Add Health Study.

This study uses data from the WI In -Home and Parent Questionnaires as well as the follow-
up WII and WIII surveys. This analysis is therefore limited to adolescents who participated in
all three waves of the study and have complete measured height and weight data (height and
weight were not measured at WI). Exclusions include seriously disabled respondents and
pregnant females, and the few cases with missing data on covariates, resulting in a final analtyic
sample of 4,944 females and 4,786 males.

Table 1 presents the description and sample statistics of the measures we use in the analysis.
To retain the largest number of cases in the analysis, we include dummy variables for missing
data on various measures.

Socioeconomic Disadvantage Measures

Poverty and/or welfare receipt in childhood and adolescence—\Welfare/Poverty
status is a dichotomous indicator of any welfare receipt before the age of eighteen or family
income less than poverty level. This measure is constructed from data on the family's receipt
of public assistance or welfare from WI and WII during adolescence in combination with a
retrospective report at WIII on the receipt of welfare and public assistance prior to the age of
eighteen. Using data from the WI Parent Questionnaire on reported annual income from 1994,
family income is categorized as below poverty level if income was less than $16,000 (roughly
the poverty level for a family of four in 1994). We chose a welfare- and income-based measure
of poverty over an only income-based measure due to the large proportion of missing data on
income (= 20%). The experience of poverty or welfare receipt in childhood captures a severe
form of deprivation and is our main measure of poverty. Twenty-nine percent of the total
sample received welfare prior to the age of eighteen and/or was living below poverty at WI.

Trouble paying bills—Using data from the W1 Parent Questionnaire, a dichotomous
variable indicates whether the respondent's parent had trouble paying bills. This measure has
been used to measure respondent perceptions of inadequate income in previous research (e.g.,
Conger et al. 1992). About 15% of adolescents at WI lived in households where parents had
trouble paying their bills.

ISelected special oversamples (including ethnic, disabled, and sibling over-samples) were also included in the in-home sample.
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Family structure—Rich detail is available on adolescents' living arrangements in
adolescence. We classify adolescents into five family structure categories: 1) two biological
or adoptive parents (reference category); 2) step family, including both biological mother, step
father and biological father, step mother; 3) single mother; 4) single father; and 5) surrogate
parents (no biological parent in the household) including foster parents, step parents,
grandparents, aunts, uncles, siblings, or other adults who act as parent figures.

Parent education level—Using data from the WI Parent Questionnaire, parents' education
is measured as the higher of either the mother's or father's education and is represented as a
dummy variable indicating that the highest educated parent received a high school diploma or
GED or less.

Neighborhood poverty—Neighborhood poverty comes from WI census tract measures. It
is a continuous measure of the proportion of families with income in 1989 below poverty level.
On average, respondents lived in communities were 12% of families lived below poverty level.

Mediating Measures

Parental monitoring—We include five measures of parental monitoring. The first measures
whether a parent regularly ate dinner with the adolescent during the week at W1l and WII. Based
on the question, “On how many of the past 7 days was at least one of your parents in the room
with you while you ate your evening meal?”, we code responses of 5 or more days per week
as a ‘1’ for eating dinner together regularly. Responses of less than 5 days per week are coded
‘0’, not eating dinner together regularly. We then form a longitudinal measure over the W1 and
WII reports where a “1” indicated that at both waves (i.e., during adolescence), parents and
adolescents shared the weekly dinner meal, and ‘0’ otherwise. Given research on the connection
between shared family mealtimes and diet quality (Neumark-Sztainer et al. 2003; Videon &
Manning 2003), parents who consistently eat dinner with their adolescent during most of the
days of the week and at both time points in adolescence display the highest level of monitoring
of the food and nutritional choices of the adolescent.

The second measure involves monitoring inactivity levels, and in particular, adolescents' TV
viewing. Parental monitoring of TV viewing is also measured at WI and W11 by adolescent
responses to the question, “Do your parents let you make your own decisions about how much
television you watch?” If the parent makes the decision about the amount of TV viewing at
both Waves | and 11, we code parental monitoring of TV viewing as “1’for high monitoring,
and ‘0’ otherwise, capturing strong and consistent monitoring across both time points in
adolescence. Table 1 indicates that while more than two-thirds of parents regularly share the
evening meal with children during adolescence, only a small proportion consistently monitor
the amount of TV viewing in adolescence (6%).

Our third measure of monitoring is maternal work status. Work status is measured by whether
the mother worked full time using both W1 respondent and parent reports. Mothers who worked
more than 35 hours per work are coded as working full time. Consistent with census data, 54%
of the adolescents at WI had a mother who worked full-time.

The last two measures capture a lack of parental monitoring: low parent-child interaction and
no curfew. At WI respondents were asked to report the activities they engaged in with each
parent in the past four weeks. Adolescents reported up to nine activities ranging from going
shopping to working on a school project, and are coded as having a lack of parent-child
interaction if the average number of activities in which they engaged with their parent(s) was
less than two in the past four weeks. No curfew comes from WI adolescent responses to the
question, “Do your parents let you make your own decisions about the time you must be home
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on weekend nights?” Respondent are coded as having no curfew if they answered the question
affirmatively. A higher percentage of males (35%) than females (25%) had no curfew.

Physical activity—Physical activity is measured by a standard physical activity behavior
recall in Add Health that is similar to other self-report questionnaires that have been used and
validated in other large scale epidemiological studies (e.g., Andersen et al. 1998). In WI and
WII, a series of questions asked about participation in moderate to vigorous physical activity,
including skating and cycling, exercise and active sports (5-8 metabolic equivalents or METS),
in units of times per week?. One MET represents the energy expenditure associated with quiet
sitting. Respondents indicated the number of times in which they engaged in moderate to
vigorous physical activity for each set of activities according to the following four categories:
0; 1-2; 3-4; and 5+ times per week. We sum the number of times that the respondent engaged
in moderate to vigorous physical activity across the three categories of activities at each wave
and then average the number of times across W1 and WII to create a measure of the average
number of bouts of physical activity during adolescence. This measure ranges from 0 to 18
bouts, with a mean of 6 bouts among female adolescents and almost 8 bouts among male
adolescents.

Skips breakfast—Using responses from the W1 and WII In-Home Questionnaires, adummy
variable is created to indicate whether the respondent skipped breakfast. This variable indicates
whether the respondent reported usually eating nothing for breakfast at W1 and eating breakfast
zero to two times in the seven days prior to their interview at WII.

Inadequate sleep—Using responses from the WI and WII In-Home Questionnaires, a
dummy variable is created to indicate whether the respondent reported usually sleeping less
than 7 hours a week at both waves. A higher percentage of females (28%) experienced short
sleep duration than males (22%).

Race/Ethnicity—Race and ethnicity were self-reported at WI. We use a five-category
classification: non-Hispanic white (reference category), non-Hispanic black, Non-Hispanic
Asian, Hispanic, and other (largely Native American).

Parent obesity status—Using self-reports from the Parent In-Home Questionnaire, a
respondent is coded as having an obese parent if either their biological mother and/or biological
father reported themselves as obese in response to a question regarding current health problems.
About one in five of the parents reported themselves to be obese.

Age—A continuous variable of self-reported age at WI (in years).

Dependent Variable

Body Mass Index (BMI) is calculated from measured height and weight (kg/m?) as an indicator
of obesity. BMI is more highly correlated with body fat than any other indicator of height and
weight (CDC & DHHS 2006). Adults with a BMI of 25 to 29.9 are categorized as overweight.
Adults with a BMI of 30 or more are considered obese (NHLBI 1998).

2The questions for moderate to vigorous physical activity are: 1) During the past week, how many times did you go roller-blading, roller-
skating, skate-boarding, or bicycling?; 2) During the past week, how many times did you play an active sport, such as baseball, softball,
basketball, soccer, swimming, or football?; and 3) During the past week, how many times did you do exercise, such as jogging, walking,
karate, jJumping rope, gymnastics or dancing?
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Obesity is defined differently for children and adults. Age- and sex-specific BMI percentiles
are used as growth references during childhood and adolescence because BMI changes at
different rates by age and sex during normal developmental growth. The International Obesity
Task Force (IOTF) developed BMI curves, which link childhood and adolescent BMI centiles
to adult cut off points of BMI of 25 and 30 kg/m?, and thus, allow greater consistency in the
youth versus adult definitions. The BMI curves provide good comparative reference data
during the transition period between adolescence and young adulthood (Cole et al. 2000).
Because we investigate the incidence of obesity in this transition period, we use the IOTF
measures to determine obesity status in this analysis.

Using the I0OTF cutoffs, we define obesity at WII and WIII using BMI calculated from
measured height and weight. We identify individuals as obese if their BMI falls at or above
the age- and sex-specific, IOTF 30 kg/m? cutpoint in adolescence at WI. For the young adults
at WIII, we consistently use the adult BMI cut point of 30 kg/m2. We then form a 2X2 table
of obesity status at WII by obesity status at WIII to identify incidence, reversal and continuity
in obesity and non-obesity status from adolescence into young adulthood. Our dependent
variable contains four groupings that capture change and continuity in obesity status from Wave
I1 to WIII: Become Obese (respondent not obese at WII but obese at WIII); Stay Obese (obese
at both WIl and WIII); Reduce Obesity (obese at WII but not obese at WIII); and Stay Non-
Obese (not obese at both W1l and WIII). Because the proportion of individuals in the transition
group of reduce obesity was too small to analyze and had a similar relationship with poverty,
we combined this group with the stay non-obese group. Over three-fourths of the sample travels
this low-risk grouping of remaining non-obese or reducing obesity from adolescence into
young adulthood (Table 1). A slightly greater percentage of females become obese (14%) than
males (12%) as they enter young adulthood and a similar percentage (9%) remain obese over
time. These two groups capture the onset of obesity at two different life stages: those
consistently obese are already obese in adolescence, and thus likely experience onset of obesity
in early childhood or as they enter early adolescence; whereas those who became obese at WIII
experienced onset as they become young adults.

Methods and Analysis Plan

We begin with descriptive analysis of the relationship between our poverty measures and
obesity outcomes. We then employ multinomial logistic regression to estimate the relationships
displayed in our conceptual model. Multinomial regression is appropriate when the dependent
variable is an unordered nominal variable with n categories. The procedure estimates the log
of the ratio of the probability of being in the nt category relative to a base category (stay non-
obese/reduce obesity), where the effects of independent variables are measured by the relative
risk or odds (Long 1997). The fundamental model takes the form:

PA
lOg it (Pj) :log [P_(j)] :,B’j()+ﬁj1X1 +,3j2X2 +ﬂj3X3 +ﬁj4X4 ......... +ﬁijk

Multivariate analysis begins with a baseline model of the relationship between poverty/welfare
status and obesity transitions and continuity. Model 2 enters the additional measures of
socioeconomic disadvantage. Model 3 enters the intervening mechanisms displayed in Figure
1. Model 4 enters the remaining covariates as control variables. Age is controlled for in all
models.
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Descriptive Analysis

Table 2 shows the relationship between poverty/welfare experience and cross-sectional and
longitudinal measures of obesity status at Wl and W1l for females and males. Poverty/welfare
status during childhood and adolescence are highly related to subsequent obesity status in
adolescence and young adulthood for girls, but not at all for boys. Among girls who ever
experienced welfare receipt or poverty, 14% are obese during late adolescence at WII,
compared to 9% who never experienced welfare receipt or poverty in childhood. The difference
is even greater at WIII during early adulthood; 30% of girls with any poverty or welfare
experience in childhood are obese compared to 20% with no poverty or welfare experience.

Table 2 also shows the relationship between our poverty measure and longitudinal obesity
transitions and continuity constructed from obesity status at Wil and WIlI. Again we only find
significant associations for females. Poverty and welfare receipt during childhood are
positively associated with becoming obese and staying obese from adolescence into young
adulthood, and negatively associated with the low risk categories of remaining non-obese or
reducing obesity. The largest differentials are found in the low-risk group of ending up non-
obese in young adulthood where poverty/welfare experiences in childhood put adolescents at
a strong disadvantage for traveling this low-risk obesity pathway.

Table 3 shows the bivariate relationship between poverty/welfare status and our mediating
mechanisms. The results demonstrate that our mediating mechanisms are highly associated
with welfare/poverty status, suggesting that disadvantage may operate through these factors.
A higher proportion of poor adolescents have lower levels of parental monitoring measured
by TV monitoring (for females only), sharing dinner meals and parent-child interaction.
Adolescents from poor families engage in lower levels of physical activity and are less likely
to get adequate amounts of sleep. In addition, a higher proportion of females who are on welfare
in childhood regularly skip breakfast compared to females who are not on welfare in childhood.
There are no differences in curfew by welfare/poverty status.

Multivariate Analysis

We present results from our multivariate analysis in the next set of tables. We employ
multinomial logistic regression to estimate the effects of poverty/welfare status, intervening
mechanisms, and control variables shown in our conceptual model in Figure 1. Age is
controlled in all models (coefficients not shown). We conduct analysis for females and males
separately. Table 4 presents results for family welfare/poverty effects for females.

Model 1 presents the regression coefficients of welfare/poverty status on obesity pathways.
This model replicates the descriptive results in Table 2, indicating that welfare/poverty status
significantly increases the odds of becoming and staying obese compared to remaining non-
obese/reducing obese by young adulthood. Welfare/poverty status in adolescence is especially
strong in keeping females on a path of obesity into young adulthood compared to non-obesity;
the relative risk ratio of the coefficient .532 is 1.70, indicating that the odds of staying obese
relative to staying non-obese/reducing obese from adolescence into young adulthood is 70%
higher if the adolescent lives in poverty or received welfare in adolescence compared to having
a family who did not.

Model 2 enters our additional measures of social disadvantage. The results indicate that
compositional factors related to poverty confound the effects of welfare/poverty on female
obesity transitions and continuity as the coefficients become insignificant in Model 2.
Important and well-known differences by neighborhood poverty and parental education are
found. Among females, higher neighborhood poverty is associated with higher likelihood of
persistent obesity. Low parental education increases the odds that females both become and
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remain obese in the transition to young adulthood. There is a marginally significant (p=0.054)
negative relationship between coming from a stepparent home (compared to a two biological
parent home) and staying obese.

Model 3 enters potential mediating mechanisms in the relationship between poverty and
obesity, and indicate some mediating influence. Inadequate sleep is significantly related to
becoming obese, while having no curfew, skipping breakfast, regularly eating dinner with
parents and physical activity are significant for the remain obese versus remain non-obese/
reduce obese contrast. Sleeping less than 7 hours on average in adolescence is associated with
a higher likelihood of becoming obese from adolescence into young adulthood. Having no
curfew and skipping breakfast in adolescence are associated with a higher likelihood of staying
obese from adolescence into young adulthood. Surprisingly, eating dinner regularly with
parents increases the likelihood of staying obese. Although sharing family meals could be
considered a protective mechanism of parental monitoring, it is also a context in which parents
may serve as role models for less healthy eating habits. The more physical exercise females
get in adolescence, the lower their likelihood of being continuously obese from adolescence
to young adulthood. Because poverty is associated with less physical exercise and a higher
likelihood of skipping breakfast in adolescence, these intervening variables reduce the size of
the poverty coefficient by about 50% for the female category of staying obese. Inadequate
sleep, also associated with poverty in adolescence, reduces the size of the poverty coefficient
by about 20% for the female incidence of obesity in adulthood. Interestingly, other than lack
of curfew and sharing dinner meals, no other direct measures of parental monitoring are
significantly related to obesity outcomes. Inadequate sleep and skipping breakfast are subject
to some level of parental monitoring because parents are able to control these behaviors through
setting bed times and being present for breakfast meals.3

Model 4 enters other covariates associated with both poverty and obesity. Important and well-
known differences by race are found. Black and Hispanic females are more likely than white
females to remain obese from adolescence into young adulthood. Asian females are less likely
to become obese or to stay obese from adolescence into young adulthood. Finally, a strong
intergenerational effect is found for parental obesity increasing the odds that females remain
obese from adolescence into young adulthood, suggesting both unmeasured family
environment influences as well as genetic influence in the continuity of obesity both over
generations and across time. It is also important to note that the effects of the intervening
mgchanisms significant in Model 3 remain significant with the addition of controls in Model
4,

Table 5 shows results for the same models for males. Consistent with the results in Table 2,
there are no significant effects of poverty/welfare status on male obesity transitions and
continuity in Model 1. However, Model 2 indicates that low parental education and
neighborhood poverty increase the likelihood of staying obese from adolescence and into
young adulthood for males. In addition, males from a family with no biological parent present
(with the exception of a two parent adoptive family) compared to a two-biological parent family
are more likely to become obese than to remain non-obese. In Model 3 we find a similar
protective effect of physical exercise that reduces the odds of remaining obese from
adolescence into young adulthood compared to remaining non-obese. Skipping breakfast
increases the likelihood of both becoming and staying obese for males. Inadequate sleep
increases the likelihood of staying obese for males. Similar to females, we find that sharing

3We also ran models including welfare/poverty status and our intervening mechanisms (excluding additional socioeconomic measures).
Welfare/poverty was mediated by similar intervening factors as reported in Model 3, but remained significant.
We also ran models for females controlling for parity given weight gains associated with fertility. The results did not substantively

change.
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dinner regularly with parents increases the likelihood of males remaining obese. Given the null
effects of poverty/welfare status at the individual level on obesity for males, we cannot
determine mediating effects. It should be noted that parental education effects were mediated
by these intervening factors for both males and females. In Model 4 we see equally strong
intergenerational effects of parental obesity for males in predicting the odds of obesity
pathways, especially the persistence of obesity pathway from adolescence into young
adulthood. Surprisingly, there are no statistically significant effects of race/ethnicity.

Discussion and Conclusion

Using nationally representative data, we examine the relationship between poverty/welfare
experienced in childhood and adolescence and obesity transitions and continuity from
adolescence into young adulthood. Our research is one of the few studies to examine
socioeconomic obesity determinants among adolescents; for most research on obesity focuses
on adults, or research that does examine children uses non-representative data that cannot be
generalized to the broader population of young people in America. Further, we use a multi-
dimensional set of indicators of SES in recognition of the interrelated types of association these
factors may have with obesity. We also contribute to the scant research on obesity among
children by using a longitudinal design that allows us to trace changes and continuity in obesity
beginning in adolescence and continuing through the transition to young adulthood. Our
longitudinal design enables us to sort out the temporal ordering of the effects by measuring
poverty experiences in childhood and adolescence, the intervening mechanisms through which
poverty may operate during adolescence, and obesity outcomes as measures of change and
continuity from adolescence to young adulthood. Finally, we use dynamic measures of both
poverty and obesity, and account for the additional indicators of socioeconomic deprivation
that co-occur with poverty.

There are several limitations to the current work. The Add Health survey does not include a
24-hour dietary recall or direct measures of physical activity, thus precluding study of
biological pathways through which poverty may operate. However, we are not attempting to
model energy balance in this study, but rather examine longitudinal changes in obesity status
over time. We are also limited in that the earlier waves of Add Health begin at adolescence,
and there is a fair amount of pre-existing overweight. As such, we are unable to determine
exactly when poverty might have begun to influence persistent obesity status. However, our
longitudinal design captures incident obesity and allows us to look at time-varying impacts of
poverty a heretofore understudied relationship. Our sample excludes individuals with missing
data, WP51ich can be a concern, but our analysis of “missingness” indicates little bias to our
results.

Sour analysis is limited to adolescents who participated in all three waves of the study and have complete measured height and weight
data. We exclude seriously disabled respondents, pregnant females, and individuals missing sampling weights or had missing data on
covariates, which generally came from missing data on the parent questionnaire. We ran basic descriptive statistics (including, race/
ethnicity, sex, age, family structure and immigrant generation) of those individuals with missing data and who were excluded for the
reasons stated above. Although we do not include immigrant generation in our analysis, our missing sample has a much larger percentage
of first generation immigrants (10%) than our non-missing sample (5%). This is due to the fact that a larger proportion of parents of first
and second generation immigrant respondents did not complete the parent questionnaire. In addition, a larger proportion of blacks (24%),
Hispanics (18%) and Asians (6%) were represented among those with missing data compared to our sample without missing data. This
means that the missing sample is overrepresented by racial/ethnic minorities. The overrepresentation among Hispanics and Asians may
be due to a higher proportion of first and second generation immigrants in the missing sample. The sample is also slightly overrepresented
by non-two biological parent households. Mean age for the missing data sample is about a year older than our sample without missing
data. In general, descriptive statistics indicate that individuals with missing data come from slightly more vulnerable disadvantaged
minority groups. Thus, the effect sizes in this analysis may be somewhat underestimated, assuming that the addition of disadvantaged
sample members would strengthen our results. Nevertheless, we do not suspect that missingness biases the parameter estimates based
on Add Health analysis of attrition bias which shows little to no bias (Chantala, Kalsheek & Andraca 2004).
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Perhaps our most noteworthy finding is that poverty influenced obesity transitions and
continuity for females only; there are no effects of poverty on obesity among males. However,
poverty at the neighborhood level and low parental education strongly influences obesity
continuity for both males and females. Their close correlation with poverty and welfare receipt
swamp the direct effects of welfare/poverty for females. In addition, neighborhood poverty
influences obesity risks beyond the influence of individual level poverty, highlighting the
important role of neighborhood environment in affecting the health outcomes of youth.

The male-female difference in the relationship between poverty and obesity is an important
finding. Although documented in previous research, it remains unclear why these differences
exist between males and females. A few explanations have been offered in regards to the adult
population that can be extended to the adolescent population. Low-income men might engage
in higher levels of physical activity because they engage in more manual occupational labor
(Chang and Lauderdale 2005). Similarly, low-income boys might engage in more physical
activity playing outside than low-income girls who might tend to stay inside due to household
responsibilities and safety. In addition, the link between income and weight-related ideals,
which is frequently used to explain the inverse association observed among white females
(Jeffery and French 1996), may not exist for males or vary across groups.

Although we see fairly divergent social processes influencing the development of obesity
among females compared to males in regards to the influence of welfare/poverty, the effects
of other elements of disadvantage (e.g., parental education, family structure), parental
monitoring (e.g., dinner meals, curfew) and other risk behaviors (e.g., physical activity, diet,
sleep) related to parental monitoring are strikingly similar. This highlights the importance of
the family context in obesity transitions and continuity for both males and females across the
life course.

The dynamics of obesity during the transition to adulthood reveal that the majority of
adolescents, over three-quarters, are not obese in adolescence and remain non-obese by young
adulthood. A small proportion who are obese in adolescence reduce their weight to be non-
obese by young adulthood. The remaining two obesity pathways forebode health risks in
adulthood: about 13% become obese during the transition to adulthood and another 9% are
obese in adolescence and remain obese in young adulthood.

Among females, poverty/welfare receipt patterns are strongly related to obesity, increasing the
risks of obesity in pathways of becoming obese or staying obese from adolescence into young
adulthood. When we examine the potential mediating mechanisms through which poverty may
operate on obesity, we find important intervening effects of certain aspects of parental
monitoring, physical activity, inadequate sleep and skipping breakfast. We argue that skipping
breakfast and inadequate sleep and important health habits that are also subject to parental
monitoring because they can be directly controlled by parents via setting bedtimes and being
present for breakfast meals, especially among younger adolescents.

Consistent with prior research, we find strong and consistent effects of physical activity as a
mediator of poverty. Thus, poverty and welfare receipt are associated with less physical
exercise among children, especially among girls, placing children at risk for obesity through
this important pathway. The effects of race, ethnicity, and parental obesity were expected and
consistent with the obesity literature.

By focusing on intervening mechanisms through which poverty may affect obesity, our
research contributes to an understanding of the processes of obesity development during
childhood and adolescence. Our findings point to possible interventions that can combat
obesity among young people who are poor. Findings about physical activity and skipping
breakfast are not new, and these recommendations are widespread in the public informational
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system about weight management, though programs in neighborhoods and schools might
further encourage or require physical exercise among children. Schools could also teach the
importance of eating breakfast and provide free healthful breakfast to adolescents, especially
low-income adolescents. In addition, behaviors such as physical activity and dietary habits are
predominantly formed in adolescence and continue into adulthood (Gillman 2004).
Adolescence might be an ideal time to alter the risk of future obesity, cardiovascular disease
and diabetes through short-term interventions (Lawlor & Chaturvedi 2006).

The Add Health data replicate clinical as well as other survey research linking low levels of
sleep to the onset of obesity. Low levels of sleep in adolescence increases the likelihood of
obesity incidence (for females) and continuity (for males) from adolescence into young
adulthood. Related to sleep, having no curfew is associated with increasing risks of persistent
obesity for females. Short-term interventions could also be put in place to educate parents about
the importance of setting curfews and ensuring that their children get adequate amounts of
sleep. Lastly, policy changes to increase affordable and accessible healthy food and recreation
options in low-income communities are imperative (Nestle & Jacobson 2000).
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Percent Distribution of Obesity Status by Childhood Welfare/Poverty Experience by Sex

Table 2

Female (N=4,944)

Male (N=4,786)

No Welfare/Poverty  Yes Welfare/Poverty  No Welfare/Poverty  Yes Welfare/Poverty

Cross-

S

ectional

Measures of
Obesity

Obese WII 0.09***

Obese WIII 0.20"**

Longitudinal
Measures of
Obesity

Become Obese 0.12™**

Stay Obese 0.08™

Stay Non- or 0.80™
Reduce Obese

0.11

0.20

0.12

0.09

0.80

0.13

0.23

0.12

0.11

0.77

Data are weighted.

Di

*

stributions exclude missing

significant at .05 level

F%k

Fok

significant at .01 level

*
significant at .001 level
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Table 3

Means of Mediating Mechanisms by Childhood Welfare/Poverty Experience

Female (N=4,944)

Male (N=4,786)

No Welfare/Poverty  Yes Welfare/Poverty  No Welfare/Poverty  Yes Welfare/Poverty

TV Monitoring 0.07" 0.04”
Dinner Monitoring 0.49™** 0.40"*
Low Parent-Child Interaction 0.26™* 0.33"**
No Curfew 0.25 0.25
Full-time Working Mother 0.59™** 046"
Physical Activity .25 553"
Skips Breakfast 0.1 0.18™*
Inadequate Sleep 027" 0.31"

0.07

Kok

0.52

*

0.30™
0.35

Fekk

0.57

7.86™
0.08

Data are weighted.

Distributions exclude missing

*
significant at .05 level

Fk

significant at .01 level

Fkk

significant at .001 level
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