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Objective.  Adolescent weight and depressive symptoms are serious population
health concerns in their own right and as they relate to each other. This study asks
whether relationships between weight and depressive symptoms vary by sex and
race/ethnicity because both shape experiences of weight and psychological
distress. Methods. ~ Results are based on multvariate analyses of National
Longitudinal Study of Adolescent Health (Add Health) data. Results. There are no
associations between adolescent girls’ weight and depressive symptoms, but these
associations vary considerably among boys. Underweight is associated with depres-
sive symptoms among all boys and subpopulations of white and Hispanic boys.
Among Hispanic boys, those who are overweight (vs. normal weight) have a lower
probability of reporting depressive symptoms. Finally, among normal weight boys,
Hispanics and blacks are more likely to report depressive symptoms than
whites. Conclusions. Findings are a reminder that understanding population
health issues sometimes requires a focus on subpopulations, not simply the pop-
ulation as a whole.

Normal-weight adolescents are now a minority in the United States,
which makes weight one of the most important population health issues that
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young people face today. More than half of all 12-19-year-olds are currently
overweight and 17 percent of this group is obese (Ogden et al., 2006). A
small proportion of U.S. adolescents also struggle with being underweight.

Weight clearly influences adolescents’ short- and long-term physical
health (Daniels, 2006), but evidence about its impact on psychological
health is less clear. For example, few studies find widespread consequences
for adolescent depressive symptoms (for a review, see Wardle and Cooke,
2005) despite the powerful stigma of weight (Puhl, Andreyeva, and Brow-
nell, 2008). The majority of this research focuses on the consequences of
body mass index (BMI) (e.g., Needham and Crosnoe, 2005) or obesity (e.g.,
Mustillo et al., 2003), while some studies focus exclusively on samples of
overweight and obese adolescents (e.g., Britz et al., 2000).

This study posits that limited evidence of associations between weight and
depressive symptoms may arise if the relationship is nonlinear or not evident
for all adolescents. We hypothesize that adolescents at the top and bottom of
the weight continuum are at risk of depressive symptoms. We also posit that
relationships between weight and adolescent depressive symptoms vary by
gender and race/ethnicity given gender and race/ethnic differences in both
weight and depressive symptoms. We analyze data from the National Lon-
gitudinal Study of Adolescent Health (Add Health) to test these hypotheses.
To our knowledge, this is the first nationally representative study that con-
siders whether the intersection of adolescents’ weight, gender, and race/eth-
nicity is associated with depressive symptoms. Findings provide new
information about U.S. adolescent subpopulations that are at risk of depres-
sive symptoms and in need of intervention to cope with these symptoms.

Background

Adolescence is a life-course stage marked by many physiological and psy-
chological transitions. For example, the onset of puberty occurs and brings
about rapid physical development and increased sexual and gender differ-
entiation between boys and girls. During this time, weight takes on new
meaning and weight concerns increase (Field et al., 2001). The risk of the
onset of depressive symptoms also increases during adolescence, with girls
more likely than boys to report them (Wade, Cairney, and Pevalin, 2002).

Theory on weight stigma suggests that weight and adolescent depressive
symptoms should be related given the poor treatment that overweight in-
dividuals face. Weight is a physical characteristic and marker of health status
that is easily observed by others, making it easy to label and stigmatize
individuals who are “too heavy” or “too thin.” Experiments demonstrate
that individuals stereotype and avoid overweight persons (Dejong, 1980;
Puhl and Brownell, 2006); that children and adults are unlikely to befriend
an obese person relative to persons with other stigmatizing physical char-
acteristics (Latner, Stunkard, and Wilson, 2005); and that young people rate
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overweight individuals as being unhealthy, ugly, lazy, dirty, and stupid
(Allon, 1982; Crandall and Schifthauer, 1998). Recent research suggests that
weight stigma is not decreasing even as the prevalence of overweight and
obesity increases (Puhl, Andreyeva, and Brownell, 2008).

However, now that more than one-half of U.S. adolescents are overweight
or obese (Ogden et al., 2006), young people may have more social support
available to help them cope with weight stigma. This could dampen or
eliminate relationships between weight and depressive symptoms in recent
youth cohorts, which could explain why most recent studies estimating
associations between adolescents’ weight and depressive symptoms find few
links, especially among community and prospective (vs. clinical) samples
(for a review, see Wardle and Cooke, 2005).

Recent research suggests that weight predicts depressive symptoms only
among certain adolescent subgroups. Age and sex have been used to define
these subgroups. For example, obesity is associated with depressive symp-
toms among younger, but not older, adolescents, regardless of whether
weight is operationalized using self-reported (Needham and Crosnoe, 2005)
or interviewer-assessed (Swallen et al., 2005) measures.

Studies have also examined sex differences in the relationship between
weight and depressive symptoms. Evidence is mixed. Chronic obesity pre-
dicts depressive symptoms among rural white boys but not girls (Mustillo et
al., 2003), while self-reported BMI is associated with depressive symptoms
among a national sample of female but not male adolescents (when models
do not account for dieting) (Needham and Crosnoe, 2005). A third study
contradicts both studies’ findings. Swallen and colleagues (2005) find no
associations between weight and depressive symptoms, regardless of respon-
dents’ sex, among a nationally representative sample of adolescents. The
discrepant results of these three studies may reflect differences in samples,
the operationalization of weight, and the assessment of weight (e.g., self-
report vs. measured).

The inconclusive evidence about sex differences in the association between
weight and depressive symptoms leads us to estimate separate models pre-
dicting this relationship for girls and boys. We expect to find few relation-
ships between girls’ weight and depressive symptoms because there is very
limited evidence that this link exists (Wardle and Cooke, 2005). In addition,
body-image scholars suggest that girls are dissatisfied with their weight re-
gardless of actual weight (Kostanski, Fisher, and Gullone, 2004). If all
adolescent girls are displeased with their weight (a phenomenon known as
normative discontent), then overweight and underweight girls may be no
more likely than normal-weight gitls to report depressive symptoms.

We expect to find that boys” weight and depressive symptoms are related,
with boys at the bottom rather than at the top of the weight continuum
having the greatest risk of depressive symptoms. To date, underweight boys
have been largely ignored by research due to their low numbers in most
samples; greater public health, policy, and research attention on overweight
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and obesity; and a greater concern about the consequences of weight for
girls.

Underweight may be stigmatizing for boys because boys and men value a
large, muscular frame (for a review, see Cohane and Pope, 2001). A small
body of research supports the notion that underweight boys confront weight
stigma. More than 20 years ago, Harmatz, Gronendyke, and Thomas (1985)
found that underweight college men suffered from body-image and social
adjustment issues due to their failure to live up to masculine ideals of weight.
Similar findings emerge in more recent studies of Australian and U.S. boys
(Falkner et al., 2001; Kostanski, Fisher, and Gullone, 2004). Underweight is
also negatively associated with self-esteem among British boys (Pierce and
Wardle, 1993) and both self-esteem and anxiety among male Japanese col-
lege students (Kajita et al., 2002). No study has examined underweight boys’
risk of depressive symptoms. This is a primary contribution of our study.
Additionally, because we analyze nationally representative data, our findings
are relevant to U.S. population health issues and solutions.

This study also asks whether relationships between adolescent weight and
depressive symptoms vary by race/ethnicity. A recent literature review la-
ments the lack of research on this topic (Wardle and Cooke, 2005) and this
analysis is overdue given differences in adolescent weight by sex and race/
ethnicity (Ogden et al., 2006), and disparities in depressive symptoms by sex
(Wade, Cairney, and Pevalin, 2002) and race/ethnicity (Bratter and Esch-
bach, 2005; Brown, Meadows, and Elder, 2007). Only one study exists on
this topic. A British study using data from a South London sample of
secondary students examines links between race/ethnicity, weight, and de-
pressive symptoms (Wardle et al., 2006). Among this sample of white,
black, Asian, mixed-race, and other-race respondents, no race/ethnic differ-
ences in associations between weight and depressive symptoms emerged.

Our study builds on this research in important ways. First, it examines
relationships between race/ethnicity, weight, and depressive symptoms in
the United States. Ethnic diversity in the United States and Great Britain is
quite different. This study also analyzes nationally representative data (rather
than data from a single urban sample) that includes Hispanics, an ethnic
group largely absent in Great Britain, which is rapidly growing in the United
States (Bratton, 2000), especially in the Southwest and Southeast (Bullock
and Hood, 2006). Finally, this is the first study to consider how weight and
depressive symptoms are differentially related across subgroups defined by
both sex and race/ethnicity.

In summary, this study has two primary goals. It examines whether asso-
ciations between weight and depressive symptoms are consequential for ad-
olescents who are underweight and overweight. It also investigates whether
associations between weight and depressive symptoms are dependent on an
adolescent’s sex and race/ethnicity. By using data from a nationally represen-
tative sample, the study identifies which U.S. adolescent subgroups defined by
their weight, sex, and race/ethnicity are at greatest risk of depressive symptoms.



Adolescent Weight and Depressive Symptoms 1023
Methods
Data and Sample

Add Health is a school-based, longitudinal, nationally representative sur-
vey of 20,745 adolescents in Grades 7 through 12 from 134 public, private,
and parochial schools (Bearman, Jones, and Udry, 1997). Respondents were
selected from a stratified random sample of students in schools. Three waves
of in-home survey data were collected in 1995, 1996, and 2000-2001 and
provide researchers with a wealth of information about adolescents’ health,
well-being, and backgrounds.

We use data from the first two survey waves because of our interest in
relationships between weight and depressive symptoms during adolescence;
Wave III contains data about respondents once most have reached early
adulthood. We construct primary variables of interest from Wave II data,
but control variables are constructed from Wave I data due to data avail-
ability issues.' The Wave IT sample includes 14,738 adolescents, 71 percent
of the original Wave I sample (roughly 45 percent of attrition is due to the
planned nonfollowup of Wave I 12th graders). We restrict our sample to
Add Health participants in Waves I and II who were 20 years old or younger
at the time of the Wave II interview and had a valid sampling weight. We
also exclude 712 pregnant female respondents from our sample due to
concerns about calculating a measure of weight that does not accurately
capture body fatness. Restrictions lead to a final analytic sample of 12,921
respondents (6,611 boys and 6,310 girls).2

Missing data on all analytic variables are replaced using multiple impu-
tation.” This procedure entails replacing missing values with predictions
based on information observed in the sample (Rubin, 1987). Prediction
models are based on the rich set of social and economic variables obtained
during Wave I and II Add Health data-collection efforts. Data are imputed
using a multiple imputation by chained equations (MICE) program called
“ICE” created for Stata 9.0 (Royston, 2005). ICE allows researchers to

'Some control variables can only be constructed using Wave I data (e.g., family income,
parent’s obesity status). For consistency, we thus construct all control variables using Wave I
data. When Wave I and II data were available to construct a control variable, we tested
whether replacing the Wave I variable with the Wave II variable in statistical models sig-
nificantly changed primary results of interest or regression coefficients for that control vari-
able. It did not.

Supplementary analyses suggest that attrition from Wave I to II does not significantly
influence the generalizability of our findings. Our sample’s characteristics are not significantly
different than the original sample with respect to most study variables. There is one ex-
ception: physical activity. Those not followed up were less likely to report physical activity.

*Few variables required substantial imputation. Weight was missing for 0.96 percent of the
sample (V= 124). Depressive symptoms were imputed for 0.33 percent of the sample
(V= 43). Race/ethnicity was imputed for 0.33 percent of the sample (V= 43). No data were
missing on age, family structure, gender, or physical activity. The range of missing data on
other control variables is 0.02 percent to 8.20 percent. Parental obesity (8.2 percent,
N=1,059) and family income (5.83 percent, N = 754) have the most missing data.
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apply appropriate estimation equations for linear and nonlinear variables
with missing data. For example, logistic and ordinal logistic regression can
be selected for imputation models for dichotomous and ordinal variables,
respectively. In addition, ICE performs well when interactions are required
to produce the best-fitting predictive model (Acock, 2005; Royston, 2005).
We follow standard protocols for accounting for the uncertainty in the
imputation predictions by averaging results obtained across five multiple
imputation samples and adjusting the standard errors (Acock, 2005; Roy-
ston, 2005). When we restrict analysis to cases with no missing data, results
are not significantly different either substantively or statistically from results
presented here.

Measures

Depressive Symptoms. Wave 11 of Add Health includes a modified version
of Radloff’s (1977) original Center for Epidemiologic Studies Depression
Scale (CES-D). It includes 19 items that ask respondents how often they:
felt depressed, sad, lonely, fearful, disliked, that they could not shake blues
or that others are unfriendly to them; felt that life was a failure or that life
was not worth living; did not feel hopeful, happy, or as good as others; did
not enjoy life; had a poor appetite; were too tired to do things; talked less
than usual; are bothered by things; and had trouble focusing or trouble
starting new things. Responses to all items range from 0 (never or rarely) to
3 (most or all of the time). Responses are summed so that higher scores
indicate more depressive symptoms (in our sample o = 0.88)

In this study, CES-D scores are dichotomized to reﬂect scoring at least
one standard deviation above the sample mean (1 = yes).* This represents a
score of 19 or higher on the overall CES-D scale. Our operationalization
reflects our substantive goal of identifying especially troubled adolescents. It
also accounts for the highly skewed distribution of the CES-D scale. Prior
studies using Add Health, including an analysis of adolescent weight and

“There is controversy over how to operationalize depressive symptoms using the CES-D
scale. Some scholars argue for our approach (e.g., Wheaton, 2001). Others argue for use of a
continuous or a log—transformed scale variable (e.g., Mirowsky and Ross, 2002; Mirowsky,
1999). Both approaches tap important aspects ofg mental health (Kessler, 2002; Schwartz,
2002; Wheaton, 2001), but dichotomous measures capture persons who are likely distressed
to the point of impairment (Schwartz, 2002; Wheaton, 2001). Most Add Health studies that
dichotomize the scale use one of two cutpoints: ours or a cutpoint of 22 for boys and 24 for
gitls (e.g., Goodman, 1999). One other study uses a cutpoint of 16 (Needham and Crosnoe,
2005). To test findings for sensitivity to different depressive symptoms operationalizations,
we estimated alternative models that predicted depressive symptoms using all four alternative
operationalizations observed in prior studies. Results from these models are substantively and
statistically similar to results presented here but findings presented here are more conservative
than findings obtained when we use the CES-D scale as a continuous variable (regardless of
whether it is transformed) or a dichotomous variable with a cutpoint of 16 for determining
depressive symptoms. Results using 22- and 24-point cutoffs are largely the same as findings
presented here.
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depressive symptoms, also construct a dichotomous measure from CES-D
scale data using the same approach (Langenkamp and Frisco, 2008; Swallen

et al., 2005).

Adolescent Weight. Waves 1 and II include height and weight data, but
Wave I only includes self-reported measures. Wave II also includes indi-
cators of height and weight that were measured by the interviewer. Self-
reported weight is more subjective than measured weight, is confounded
with weight perceptions (Brener et al., 2004), and is prone to misreports by
respondents dissatisfied with their weight (Elgar et al., 2005). Girls are also
likely to underreport their weight (Ge et al., 2001). Using self-reported data
to construct BMI scores introduces unnecessary error into a study and
may lead to less precise estimates of gender differences in predicted effects
of weight.

We computed BMI percentiles from Add Health interviewer-measured
Wave II height and weight data. We then use the Centers for Disease
Control and Prevention (CDC) (2000) guidelines for constructing age- and
sex-specific BMI percentiles for children and teens to classify BMI percentile
into categories for underweight (BMI<5th percentile), normal weight
(BMI > 5th and <85th percentile), overweight (BMI 85th and <95th
percentile), and obese (BMI<95th percentile).5 For brevity, we refer to
these weight categories as a group as “weight.”

Race/Ethnicity. Respondents are stratified into five race/ethnic groups
using the Add Health guidelines for constructing mutually exclusive groups.
Dummy variables then indicate whether respondents are white (reference),
black, Hispanic, Asian American, or Native American. Only 66 male and 38
female respondents are classified as Native American. We include these cases
in our analyses and include interaction terms that estimate different effects
of weight for Native-American boys and girls in statistical models so that our
racial/ethnic reference group includes only white respondents. We do not
show main effects or interaction terms for Native Americans because es-
timates draw from so few cases, making them unreliable. Analyses excluding
these respondents produce findings that are similar to results shown here
(available upon request).

Control Variables. Multivariate models include Wave I sociodemographic
and family-level variables that may confound estimates of associations

>The CDC recommends using the terms “at risk of overweight” and “overweight” to
describe adolescents with BMIs in the 85th through 94th percentiles and at or above the 95th
percentiles. The Institute of Medicine (IOM) and pediatricians recommend use of “over-
weight” and “obese,” respectively, to describe these adolescents (see Krebs et al., 2007). The
IOM and Krebs et al. (2007) argue that “overweight” and “obese” better reflect the prob-
lematic nature of BMI scores at or above the 85th and 95th percentiles. We agree with their
assessment and use this terminology here.
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between adolescent weight and depressive symptoms. They include nativity
(1=U.S. born), age, family structure (reference = two-parent houschold,
other categories = living in a single-parent, stepparent, or other type of house-
hold), and parents’ obesity status (1 = at least one parent is obese). Models also
control for continuous variables representing the highest education level ob-
tained by an adolescent’s parents and six income percentile categories based on
parents’ reports of 1994-1995 yearly family income in thousands of U.S.
dollars. Parent’s highest education level ranges from 1 (no schooling) to 8
(postcollege education). Its mean value (5.2) indicates postsecondary atten-
dance by at least one parent. Family income percentile categories range from 1
to 6. Its mean value (2.4) represents a family income in the 50th percentile of
the distribution.

Our final two control variables indicate whether respondents report poor/fair
self-assessed health (1 = yes) and whether they are physically active on a regular
basis (1 = yes, which is based on the adolescent’s responses to three questions
asking (1) whether they participate in school athletics, (2) the number of days
they exercise, and (3) if they play an active sport; if adolescents responded “yes”
to the first question or “5 or more times per week” to the latter two questions,
then the physical activity variable = 1). The latter two control variables help
guard against the possibility that weight is confounded with muscle mass or
poor health for some respondents. There are limitations with our physical
activity measure, but it is the best measure we can construct with the Add
Health data. Table 1 presents weighted descriptive statistics for all variables by
gender.

Analytic Strategy

We estimate a series of models that are weighted and corrected for design
effects using the Stata 9.0 “svy” procedure to estimate associations between
weight and depressive symptoms. All analyses are stratified by gender so we
use the Stata 9.0 “subpop” option to correctly calculate estimates of stan-
dard errors (Chantala, 2001). Model 1 of Table 1 only includes weight and
race/ethnicity. Model 2 adds control variables that may confound associ-
ations between weight, race/ethnicity, and depressive symptoms. Model 3
then adds interaction terms that estimate how associations between weight
and depressive symptoms vary by race/ethnicity.

Results

Table 2 shows results from models estimating associations between
weight, race/ethnicity, and depressive symptoms. The left panel presents
results for adolescent boys. The right panel presents results for adolescent
girls. The first column of results (Model 1a) indicates that overweight and
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TABLE 1
Weighted Descriptive Statistics by Gender

Boys Girls

Mean or Mean or

Proportion SD Proportion SD

Depressive symptoms (1 = yes) 0.1112 0.1792
Weight categories (ref. = normal weight) 0.658% 0.701%
Underweight 0.0422 0.030%
Overweight 0.152 0.150
Obese 0.148% 0.1192
Race/ethnicity (ref. = white) 0.673 0.690
Black 0.152 0.147
Hispanic 125 120
Asian/Pacific Islander .040 .037
Native American .010? .006%
Sociodemographic control variables
Younger adolescent (1 = age 12-14) 0.201 0.248
Income percentile group 2125 0.066 2.165 0.064
Parent’s highest education level 5285 0.073 5297 0.072
Family structure (ref. = lives w/both parents) 0.555 0.572
Lives with parent and stepparent 0.167 0.156
Lives with single parent 0.232 0.236
Other 0.046% 0.036%
Nativity (1 = U.S. born) 0.941 0.933
Other control variables
At least 1 parent is obese (1 = yes) 0.230 0.228
Physically active at least 5 days/week 0.722 0.665
(1 =vyes)
Fair or poor self-assessed health 0.059 0.068
N 6,611 6,310

ndicates a statistically significant difference between estimates for boys and girls.
Source: The National Longitudinal Study of Adolescent Health.

obesity are not associated with depressive symptoms among boys, but un-
derweight is. Underweight boys’ odds of reporting depressive symptoms are
almost two and a half times higher than their normal weight counterparts
(odds ratio (OR) = exp(0.881) = 2.413; confidence interval (CI) = 1.616,
3.606). Among gitls, the first column of results (Model 1b) suggests that
weight is not related to depressive symptoms. Ancillary models (available
upon request) that exclude race/ethnicity from Models 1a and 1b show
substantively similar associations between weight and depressive symptoms
for adolescent boys and girls.

Models 1a and 1b of Table 2 also indicate that when weight is controlled,
male and female racial/ethnic minorities are more likely than whites to
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report depressive symptoms. Compared to white boys, the odds of reporting
depressive symptoms are 77 percent (OR = exp(0.568) = 1.765; CIl=
1.363, 2.285) higher and twice as high (OR = exp(0.705) =2.023;
CI = 1.505, 2.720) for black and Hispanic boys, respectively. Among fe-
male respondents, black, Hispanic, and Asian/Pacific Islanders all have
higher odds of reporting depressive symptoms than whites. Ancillary models
(available upon request) that exclude weight from Models 1a and 1b show
substantively similar associations between race/ethnicity and depressive
symptoms for adolescent boys and girls.

Model 2a of Table 2 presents estimated associations between boys” weight,
race/ethnicity, and depressive symptoms when control variables are included
in statistical models. Compared to normal-weight boys, underweight boys’
estimated odds of reporting depressive symptoms are still higher. Black and
Hispanic boys are also still significantly more likely to report depressive
symptoms than white boys, but effect sizes are reduced substantially. Con-
versely, Asian/Pacific Islanders’ odds of depressive symptoms increase and
are now significantly higher than white boys’.

When control variables are included in models estimating girls’ odds of
depressive symptoms (Model 2b of Table 2), weight is still not significantly
associated with our outcome and associations between girls’ race/ethnicity
and depressive symptoms are substantially reduced. Black girls are no more
likely than white gitls to report depressive symptoms; the coefficient is
almost reduced to zero. Asian/Pacific Islanders are also not significantly
more likely than whites to report depressive symptoms. Only Hispanic gitls
have higher odds than white girls of reporting depressive symptoms
(OR = exp(0.352) = 1.422; CI = 1.027, 1.969).

The final columns of results (Models 3a and 3b) in Table 2 for boys and
girls indicate that associations between weight and depressive symptoms vary
by race/ethnicity for boys only. Among boys, being either underweight or
black is associated with higher odds of reporting depressive symptoms (see
Model 2a), but the interaction of the two provides a protective effect when
the reference group is normal-weight white boys (in Model 3a). This finding
is better demonstrated when calculated predicted probabilities of reporting
depressive symptoms for underwelght black boys (0.09) and normal-weight
white boys (0.08) are compared.® Underweight white boys also have higher
odds of reporting depressive symptoms than normal-weight white boys (in
Model 3a, the coefficient for underweight represents the estimated effect of
being white and underweight). Results additionally suggest that among boys,
being Hispanic and overweight may provide a protective effect. Hispanics’
odds of reporting depressive symptoms are higher than whites, (see Model
2a), but overweight Hispanic boys’ odds of reporting depressive symptoms
are actually similar to those of normal-weight white boys. These findings are

“Predicted probabilities are based on findings in Model 3a in Table 2 when control
variables are held at mean or modal values.
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FIGURE 1

Within- and Between-Group Racial/Ethnic Differences in Adolescent Boys’
Predicted Probability of Reporting Depressive Symptoms by Weight when
Confounders are Held Constant
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9ROb denotes a significant between-race group difference between obese boys in
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sourck: National Longitudinal Study of Adolescent Health.

again better depicted when the predicted probability of reporting depressive
symptoms among overweight Hispanic boys (0.10) and normal-weight
white boys (0.08) is compared.

To provide more insight into the way that race/ethnicity and weight
intersect and are associated with depressive symptoms for boys,” we present
Figure 1. It depicts all significant within- and between-race differences in

"No comparable findings for girls are shown because weight and depressive symptoms are
not related, regardless of gitls’ race/ethnicity (results available upon request).
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relationships between boys” weight and depressive symptoms using predicted
probabilities.®

We first discuss differences in the estimated probability of reporting de-
pressive symptoms by weight among boys of the same race/ethnicity. Among
whites, there is statistically no difference in the predicted probability of re-
porting depressive symptoms across normal-weight, overweight, and obese
boys. However, underweight white boys’ predicted probability of reporting
depressive symptoms is roughly twice as high as boys in the other three weight
categories. Among black boys, there are no significant differences in the pre-
dicted probability of reporting depressive symptoms by weight. Their esti-
mated probability of reporting depressive symptoms is about 0.10
regardless of weight. Among Hispanics boys, there are significant differences
in the predicted probability of reporting depressive symptoms by weight.
Underweight Hispanic boys have a significantly higher probability of report-
ing depressive symptoms than their overweight counterparts, who have the
lowest estimated probability of reporting depressive symptoms. In fact, over-
weight Hispanic boys are less likely to report depressive symptoms than nor-
mal-weight Hispanic boys. Among male Asian/Pacific Islanders, the predicted
probability of reporting depressive symptoms varies by weight, but differences
are not statistically significant. This finding may stem from the small number
of underweight (V= 33) and obese (V= 16) male Asian/Pacific Islanders.

Few between-race differences in the probability of reporting depressive
symptoms by weight emerge. Among normal-weight boys, both black and
Hispanic boys have higher predicted probabilities of depressive symptoms than
white boys. Among obese boys, the predicted probability of reporting depressive

symptoms is more than twice as high for Asian/Pacific Islanders versus whites.

Discussion

The goal of this study was to examine whether weight is associated with
depressive symptoms for some but not all adolescent subgroups defined by
their weight, sex, and race/ethnicity. Unlike prior research, our analysis
acknowledges that weighing more or less than what is considered normal for
one’s height may be associated with depressive symptoms. It is also the first
study to examine whether the relationship between weight and depressive
symptoms varies by race/ethnicity among subgroups of U.S. adolescent girls
and boys.

Study results make several contributions to the literature. Generally, they
show the importance of considering subpopulations when studying popu-

8Predicted probabilities are based on findings in Model 3a in Table 2 when control
variables are held constant at mean or modal values. To estimate all relevant comparisons, we
switched out reference groups for interaction terms in supplementary analyses (available upon
request).
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lation health issues and interventions that target them. In this study, if we
only estimated relationships between weight and depressive symptoms for all
adolescents, our analyses would not reveal the risk of depressive symptoms
for underweight boys or variations in the relationship between boys’ weight
and depressive symptoms by race/ethnicity.

The consistent association between underweight and depressive symptoms
for boys supports the premise that underweight is a stigmatizing physical
and social status for them. The finding is also consistent with literature
suggesting the importance of a large, muscular frame for adolescent boys
(Falkner et al., 2001; Jones, 2004) and that underweight boys face a range of
negative social and psychological outcomes (Harmatz, Gronendyke, and
Thomas, 1985; Jones and Crawford, 20006).

Unlike the small number of prior studies elucidating consequences of
underweight for boys, this is the first study to focus on depressive symptoms
and to analyze nationally representative data. Findings are thus generalizable
to the U.S. population of adolescent boys. The proportion of underweight
boys in the United States is small, but our findings suggest that they are at
an exceptionally high risk of depressive symptoms. Results also serve as a
reminder that obesity is not the only weight classification with negative
consequences for adolescents.

As such, parents and clinicians should be encouraged to talk to under-
weight boys about their social and psychological experiences. These adults
should also be prepared to offer underweight boys strategies to cope with
their stigmatized status. This recommendation is especially relevant to par-
ents and clinicians who interact with underweight white and Hispanic boys.
Both of these groups have at least double the risk of depressive symptoms as
other boys in their racial/ethnic group.

Given the projected growth of the U.S. Hispanic population (Bratton,
2006) and lack of knowledge about Hispanic adolescents’ risk factors for
psychological distress (Flores et al., 2002), our ability to analyze associations
between Hispanic adolescents’ weight and depressive symptoms is an im-
portant study contribution. Relative to normal-weight Hispanic boys, un-
derweight Hispanic boys are at risk of depressive symptoms, while
overweight Hispanic boys appear to be protected. The latter group’s prob-
ability of reporting depressive symptoms is similar to that of normal-weight
white boys, who have the lowest risk of depressive symptoms.

Future research is needed to explain these findings, but we speculate about
their meaning here. They may reflect the fact that Hispanic boys are heavier
than every other U.S. racial/ethnic and gender adolescent subpopulation
(Flores et al., 2002; Ogden et al., 2006). In a peer context where Hispanic
boys are exposed to other, relatively heavy adolescents, underweight His-
panic boys may face incredible weight stigma and overweight boys may be
more socially accepted.

Like Hispanic boys, the prevalence of overweight and obesity is also high
among black adolescent boys, but unlike their Hispanic peers, we found no
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significant  associations between weight and depressive symptoms
among black boys. These findings are consistent with evidence that the
range of weights blacks see as acceptable is quite wide (Cash and Henry,
1995).

When we compare how weight and depressive symptoms vary across
racial/ethnic groups, differences in the estimated effects of underweight,
overweight, and obesity are largely absent.” Instead, the estimated effects of
being in the normal-weight range vary by race/ethnicity. Normal-weight
blacks and Hispanics (vs. whites) are more likely to report depressive symp-
toms. These findings may shed light on results from previous studies in-
dicating that racial and ethnic minorities are more likely to report depressive
symptoms (e.g., Brown, Meadows, and Elder, 2007). This greater risk,
however, may not apply to all adolescents; instead, prior research may reflect
the experiences of normal-weight adolescents. The fact that we find that
overweight Hispanic, underweight black, and normal-weight white boys
have a similar risk of depressive symptoms suggests that accounting for
weight is important when estimating relationships between race/ethnicity
and depressive symptoms. Moreover, clinicians should recognize that nor-
mal-weight minority boys may be on track for good physical health, but at
risk of poor mental health.

Our study’s final contribution is to add further evidence that weight and
depressive symptoms are not linked among female adolescents. This result is
consistent with girls’ normative discontent about their weight (Kostanski,
Fisher, and Gullone, 2004) and evidence that girls’ weight perceptions (rather
than actual weight) influence depressive symptoms (Pesa, Syre, and Jones,
2000). Girls” weight could, however, affect other mental health outcomes.

Findings for boys versus girls are a reminder to those interested in pop-
ulation health issues that hypotheses about health and well-being are not
always as straightforward as one would expect. Because of girls’ weight
concerns and their greater risk of depression (vs. boys), it is often assumed
that overweight and obese female adolescents are especially at risk of de-
pressive symptoms, but this relationship is not borne out in the bulk of the
literature on this topic among nationally representative samples. Instead,
weight is a risk factor for boys’ depressive symptoms, but as noted previ-
ously, underweight, not overweight, places them at risk.

Our findings are robust, but this study is not without limitations. Our
analysis is cross-sectional because we use Wave II Add Health data to op-
erationalize weight categories and depressive symptoms. Models only speak
to relationships between adolescents’ current weight and depressive symp-

The one exception is that obese male Asian/Pacific Islanders have a higher probability of
depressive symptoms than obese white boys. We do not interpret this finding because few
obese Asian/Pacific Islanders also report depressive symptoms (V= 3) and this finding could
be a data artifact. We do not interpret the lack of associations between weight and depressive
symptoms among male Asian/Pacific Islanders for similar reasons. These findings may reflect
small cell sizes.
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toms and cannot be used to fully discern causality.'® Theory about weight
stigma offers reason to believe that adolescent weight predicts depressive
symptoms, but we acknowledge research predicting the reverse causal direction
(Goodman and Whitaker, 2002). A second limitation is our inability to dis-
aggregate Hispanics by ethnicity to better understand how weight and psy-
chological distress are linked among Hispanic subgroups. Doing so results in
cell sizes too small for multivariate analyses that include interaction terms
between weight and race/ethnicity. On a related note, the small sample of
Native Americans limited our ability to make meaningful comparisons be-
tween them and adolescent boys and girls in other racial/ethnic groups. At
trition may also limit the generalizability of our findings, but supplementary
analyses suggest few differences between our sample and the Wave I Add
Health sample. Weighting and correcting statistical models for design effects
also helps reduce attrition bias. Finally, as is the case with most studies that
involve secondary data analysis, data availability limits our ability to opera-
tionalize key variables of interest. For example, weight categories could be more
precise if other indicators of body fatness such as results from DXA (dual-
energy X-ray absorptiometry) scans or waist-to-hip ratios were available in Add
Health. Our variable measuring parental obesity is also crudely measured (it
relies on a parent’s report of whether he or she is obese, not a BMI score) and
we previously noted the limitations of our physical activity measure.

Despite limitations, this study makes important contributions to literature
on adolescent weight and depressive symptoms. There is currently well-
founded attention given to the problem of adolescent obesity, but this
study’s findings are a reminder that weighing less than what is considered to
be normal can also be problematic, especially for adolescent boys. In ad-
dition, this study highlights the need to consider how adolescents’ physical
and psychosocial well-being are related among subpopulations, not just in
the adolescent population at large. More detailed comparisons of adolescents
in different social positions offer new insight into how to best address
population health issues during adolescence.
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