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History of Depression, Elevated Body Mass Index, and
Waist-to-Height Ratio in Preadolescent Children

William W. Lewis-de los Angeles, MD, and Richard T. Liu, PhD

ABSTRACT

Objective: This study aimed to evaluate whether a history of depression or self-injurious thoughts and behaviors predict elevated body
mass index (BMI) and elevated waist-to-height ratio in preadolescents.

Methods: Baseline data were evaluated from a large, nationally representative cohort study of 9- and 10-year-old children (unweighted
n = 11,875), the Adolescent Brain and Cognitive Development study.

Results: In the weighted sample, 10.6% of children had a history of depression, 7.0% had engaged in nonsuicidal self-injury, 13.1% had
experienced suicidal ideation in their lifetime, and 1.1% had a history of attempted suicide. Among the children, 34.1% had an elevated
BMI in the overweight or obese range and 31.9% had a waist-to-height ratio >0.5. In multivariate analyses, history of depression was as-
sociated with elevated BMI and waist-to-height ratio. Furthermore, interactions with sex were found; girls with a history of depression
were more likely to have an elevated BMI (odds ratio = 1.47, 95% confidence interval = 1.24—1.74) and elevated waist-to-height ratio
(odds ratio = 1.48, 95% confidence interval = 1.18—1.86) than girls without a history of depression, but no differences were observed be-
tween boys with and without a history of depression. Self-injurious thoughts and behaviors were not associated with elevated BMI or el-
evated waist-to-height.

Conclusions: In this study, 9- and 10-year-old girls with a history of depression were more likely to have an elevated BMI and elevated
waist-to-height ratio than girls with no history of depression. These results provide important clinical context in caring for preadolescents
with a history of depression.

Key words: depression, obesity, body mass index, waist-to-height ratio, preadolescents.

INTRODUCTION BMI at several time points in preadolescence, adolescence, and
adulthood, in a large longitudinal study in the United Kingdom,
finding that depression in preadolescence did not predict subse-
quent obesity.

The mixed findings from these studies suggest that there may
be a relationship between depression in early childhood and el-

evated BMI adulthood, but this relationship is incompletely

Ithough adults with depression have an increased risk of inci-
dent cardiometabolic disease (1,2), less direct evidence is
known about depression and cardiometabolic disease in children.
Obesity, an important risk factor for cardiometabolic disease, is as-
sociated with depression in adolescents. A meta-analysis of longi-

tudinal studies by Mannan et al. (3) showed depressed adolescents
to have a relative risk of being obese of 1.7, with a stronger rela-
tionship in female than in male adolescents. For preadolescents
specifically, only a handful of studies have looked at depression
as a predictor of elevated body mass index (BMI) (4-9). However,
several of these studies featured small samples (4,5,9), and almost
all focused on predicting the effects of preadolescent depression on
BMI in the long term (i.e., BMI in adolescence or adulthood).
Among the large studies, Anderson et al. (6) examined depres-
sion in a mixed population of preadolescents and adolescents and
its relationship to adult BMI in a US community sample. The au-
thors found a positive relationship between early onset of child-
hood depression and subsequent adult BMI. Duarte et al. (8)
studied mental health in male Finnish preadolescents and its corre-
lation with BMI in young adulthood. The authors found that de-
pressive symptoms in preadolescence were not associated with
elevated BMI. Finally, Geoffroy et al. (7) studied depression and

characterized, and it also remains unclear whether this associa-
tion already manifests in childhood. From a clinical standpoint,
understanding the relationship between a history of depression
and elevated BMI in childhood is essential, as elevated BMI in
preadolescents is a strong risk factor for adult obesity and cardio-
vascular disease (10,11). Thus, the existence of such an associa-
tion in preadolescence would suggest the need for additional
research regarding the timing and directionality of increased car-
diometabolic risk in preadolescents with a history of depression.
Furthermore, waist-to-height ratio is known to be related to cardio-
metabolic risk in preadolescent children, but its relationship to de-
pression has not been described (12—-15).

ABCD = Adolescent Brain and Cognitive Development,
BMI = body mass index, Cl = confidence interval, IRB = Institu-
tional Review Board, OR = odds ratio, SSRI = selective serotonin
reuptake inhibitor
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Similarly, no studies have examined the association between
self-injurious thoughts and behaviors (i.e., suicidal ideation, sui-
cide attempts, and nonsuicidal self-injury) and elevated BMI in
preadolescents. Addressing the lack of studies on preteen suicide
has recently been identified as a priority by the National Institute
of Mental Health (16). In adolescents and adults, there have been
mixed results when looking at these self-injurious thoughts and
behaviors and in relation to elevated BMI. In one study, adoles-
cents with obesity were more likely to report suicidal ideation than
those of normal weight, although they were not more likely to at-
tempt suicide (17). In contrast, adult women with obesity in the
Nurse’s Health Study II were more likely to die by suicide (18).
A cross-sectional study of Dutch adolescents also found an associ-
ation between obesity and suicidal thoughts and attempts (19).

The Adolescent Brain and Cognitive Development (ABCD)
study includes more than 11,000 children, all 9 and 10 years of
age, with data on depression diagnosis, suicidal ideation and at-
tempts, and nonsuicidal self-injury. These data give a unique op-
portunity to study the relationship between elevated BMI, waist-
to-height ratio, and history of depression in a nationally represen-
tative population of preadolescents (20).

Consistent with prior studies of adolescents (3), we hypothe-
sized that a history of depression would predict known cardiomet-
abolic risk factors in preadolescents: elevated waist-to-height ratio
and elevated BMI. Similarly, we hypothesized that self-injurious
thoughts and behaviors (including suicidal ideation, suicide at-
tempts, and nonsuicidal self-injury) would also be associated with
overweight and obesity as well as elevated waist-to-height ratio in
preadolescents.

METHODS

Participants

Baseline data from the ABCD study included children aged 9 to 10 years
(unweighted n = 11,875). Participants were recruited from 21 sites, with
particular effort made to ensure diversity of sociodemographics in the re-
cruited population. The areas from which the ABCD study sites enrolled
patients included approximately 20% of the total US population (21). The
data for the ABCD Data Release 2.0 were collected in 2016 to 2018 at
21 different sites across the country. Please see Garavan et al. (20) for a de-
tailed description of recruitment procedures (including eligibility), efforts
to address potential sources of bias, and discussion of the study size. Exclu-
sion criteria for the ABCD study included known substance use disorder,
moderate or severe intellectual disability, major neurologic disease, history
of traumatic brain injury, significant vision, hearing, or sensorimotor
impairments that cannot be corrected, birth before 28 weeks’ gestation,
birth weight less than 1200 g, complications requiring more than
1-month admission at birth, and contraindication to magnetic resonance
imaging scanning (22).

Procedures

History of depression diagnosis, suicidal ideation, suicide attempts, and
nonsuicidal self-injury were evaluated with child and caregiver completion,
respectively, of the computerized version of the Kiddie Schedule for Affec-
tive Disorders and Schizophrenia for Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (KSADS-COMP) (23,24). Children met
the criteria for these outcomes if endorsed by either parent or child report.
As noted previously in a prior study from the ABCD study, agreement be-
tween parent and child report was low (25). Only those individuals who had
past depression/self-injury—associated thoughts and behaviors were identi-
fied as positive.
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Height was measured at the baseline visit with a stadiometer. Height
was defined as the average standing height, measured from at least two
measurements. Weight was measured at the baseline visit with a balance
scale. Weight was defined as the average weight from at least two measure-
ments. BMI was calculated based on the standard formula and compared
with reference charts for age and sex (https://www.cdc.gov/healthyweight/
bmi/calculatorhtml) to calculate the BMI percentile. Calculations were per-
formed based on these standard charts with the childsds package in RStudio
(version 1.2.5033; RStudio, Inc., Boston, Massachusetts; childsds version
0.7.4). Underweight was defined as <5th percentile; normal weight, 5th to
less than 85th percentile; overweight, 85th to less than 95th percentile; and
obesity, 95th percentile and higher. Patients were subsequently placed in
two categories: overweight or obese (“elevated BMI™), or not overweight
or obese.

Waist circumference was measured a single time by a trained research
assistant. Waist-to-height ratio was calculated as waist circumference di-
vided by height, and patients were placed in two categories: waist-to-
height ratio greater than 0.5, and waist-to-height ratio less than or equal
to 0.5, based on the known increase in cardiometabolic risk related to an el-
evated waist-to-height ratio (13-15).

Families reported annual combined income in one of the following cat-
egories: <$5000, $5000-$11,999, $12,000-$15,999, $16,000-$24,999,
$25,000-$34,999, $35,000-$49,999, $50,000-$74,999, $75,000-$99,999,
$100,000-$199,999, and >$200,000.

Parents reported child demographics, including sex at birth, race, and
ethnicity. Ethnicity was considered separately from race using a parent re-
port of Hispanic ethnicity (for children of any race).

Medications were determined from a parent report of any medications
given in the past 2 weeks. Three categories were assessed, based on medi-
cations commonly given in this age group that may also affect BMI (26-29)
and/or waist circumference. Patients were categorized as either taking or
not taking a medication from each of the following categories: selective se-
rotonin reuptake inhibitors (SSRIs), stimulants (e.g., methylphenidate, am-
phetamine), and atypical antipsychotics.

A measure of childhood trauma was extracted from the KSADS-COMP
posttraumatic stress disorder questions answered by parents. We looked at
seven possible categories of childhood trauma: serious accident, fire, com-
munity disaster, community violence, family violence, sexual assault, and
unexpected family death. We created a binary variable to explore childhood
trauma: no exposure to childhood trauma or exposure to one or more type
of childhood trauma.

For pubertal development, we calculated a composite pubertal develop-
ment category ranging from 1 to 5 by summing relevant parent-reported
measures of pubertal development, based on reported sex at birth. A cate-
gory of 1 was defined as prepuberty, 2 as early puberty, 3 as mid puberty,
4 as late puberty, and 5 as postpuberty (30).

For physical activity, we examined number of days with at least
60 minutes of aerobic activity per week, as reported by study participants.
We created a binary variable: 3 or fewer days of acrobic exercise per week,
or 4 or more days of aerobic exercise per week.

Statistical Analysis
We included all children from the baseline ABCD data set in the analysis.
Using the Survey package in RStudio (version 1.2.5033; RStudio, Inc.;
Survey package version 4.0), we weighted the ABCD data to match the na-
tionally representative American Community Survey. The ABCD study
group was matched to the nationally representative American Community
Survey on shared demographics including age, sex, race/ethnicity, family
income, family composition (parental marriage status, household size), par-
ent employment status, and census region. Full details of the matching and
resulting propensity weights are described elsewhere (21). Site ID was also
included as a level in the survey design.

Pearson x> analyses were performed with RStudio and the svychisq
function (version 1.2.5033; RStudio, Inc.; Survey package version 4.0)

November/December 2021

Copyright © 2021 by the American Psychosomatic Society. Unauthorized reproduction of this article is prohibited.


https://www.cdc.gov/healthyweight/bmi/calculator.html
https://www.cdc.gov/healthyweight/bmi/calculator.html

for categorical variables, assessing history of depression, suicidal ideation,
nonsuicidal self-injury, and suicide attempts, respectively, in relation to
obesity/overweight and waist-to-height ratio. We assessed the relationship
between each predictor variable as reported by either parent or child and
obesity/overweight. We also assessed the relationship between each
depression-associated variable as reported by either parent or child and
waist-to-height ratio.

History of depression, suicidal ideation, nonsuicidal self-injury, and
suicide were then examined in multivariate models with the same criterion
variables. Participants with any missing data were excluded. Specifically,
the Survey package in RStudio and svyglm function (RStudio version
1.2.5033; RStudio, Inc.; Survey package version 4.0) were used to perform
a multivariate logistic regression analysis with weighting as described pre-
viously, with elevated BMI as the criterion variable. Based on prior studies
of overweight and obesity, including one of the prior releases of the ABCD
study (29), we adjusted for demographic variables (including sex at birth,
race, ethnicity, and family income) and medication use (stimulants, SSRIs,
and atypical antipsychotics) in these multivariate analyses. We also ad-
justed for related variables known to affect the risk of elevated BMI (history
of childhood trauma, pubertal development category, and aerobic physical
activity). This multivariate logistic regression was repeated with waist-to-
height ratio >0.5 as the criterion variable. In addition, for each multivariate
analysis, we tested for the presence of interactions between the predictor
variables and biological sex.

Institutional Review Board

The institutional review board (IRB) at the University of California, San
Diego, oversees the ABCD study. The IRB at Lifespan evaluated our use
of de-identified data from the ABCD study, and it was determined to be
IRB exempt.

RESULTS

Descriptive analyses are presented in Table 1. For demographics,
sex at birth included 51.2% male and 48.8% female. The children
in the weighted sample were 67.1% White, 14.6% Black, 4.1%
Asian or Pacific Islander, and 1.0% Native American, and 7.7% re-
ported multiple races and 5.5% other race. Twenty-four percent re-
ported Hispanic ethnicity. The percentage of children at each
family income level is listed in Table 1. For cardiometabolic mea-
sures, 34.1% of children had an elevated BMI in the overweight or
obese range, with 18.3% obese and 15.8% overweight. Less than
half (31.9%) of the children had an elevated waist-to-height ratio
>0.5. For medications, 1.6% of children had taken an SSRI in
the past 2 weeks, 6.9% had taken a stimulant, and 0.5% had taken
an atypical antipsychotic. Based on the report of either the child or
the parent, 10.6% of children had a history of depression, 7.0%
had engaged in nonsuicidal self-injury, 13.1% had experienced
any suicidal ideation in their lifetime, and 1.1% had a history of
attempted suicide.

For univariate analyses, a history of depression was signifi-
cantly associated with BMI category (p <.001), with depressed pa-
tients more likely to have an elevated BMI. There was no
significant association between any of the following and elevated
BMI: history of nonsuicidal self-injury, history of suicidal idea-
tion, and history of suicide attempt (Table 2).

Similarly, in univariate analyses, a history of depression was
significantly associated with waist-to-height ratio >0.5 (p < .001),
with participants with a history of depression more likely to have
an elevated waist-to-height ratio. There was no significant associa-
tion between any of the following and elevated waist-to-height ratio:
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TABLE 1. Descriptives for the Weighted Sample (11,875
Total Participants)

Cardiometabolic risk factors

Overweight or obese 34.1%
Waist-to-height >0.5 31.9%
History of mental illness
History of depression 10.6%
Nonsuicidal self-injury 7.0%
Any suicidal ideation 13.1%
Suicide attempt 1.1%
Annual household income
<$5000 4.5%
$5000-$11,999 4.8%
$12,000-$15,999 3.3%
$16,000-$24,999 6.5%
$25,000-$34,999 7.2%
$35,000-$49,999 12.0%
$50,000-$74,999 17.7%
$75,000-$99,999 13.6%
$100,000-$199,999 22.9%
>$200,000 7.5%
Sex at birth
Female 48.8%
Male 51.2%
Parent-reported race
White 67.1%
Black 14.6%
Asian/Pacific Islander 4.1%
Native American 1.0%
Multiple 7.7%
Other 5.5%
Ethnicity
Hispanic 24.0%
Medication use: past 2 wk
SSRI 1.6%
Stimulant 6.9%
Atypical antipsychotic 0.5%
Pubertal development category
Category 1 26.5%
Category 2 38.3%
Category 3 32.2%
Category 4 2.8%
Category 5 0.2%
History of childhood trauma 37.6%
>3 d/wk of aerobic exercise 45.9%

SSRI = selective serotonin reuptake inhibitor.

history of nonsuicidal self-injury, history of suicidal ideation, and
history of suicide attempt (Table 2).

A logistic regression was conducted with elevated BMI as the
dependent variable and history of depression as the independent
variable, while adjusting for sex at birth, race, ethnicity, combined
family income, medication use (SSRIs, stimulants, or atypical
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TABLE 2. Univariate Analyses of History of Depression,
Suicidal Ideation, Suicide Attempts, and Nonsuicidal
Self-Injury in Relation to Overweight/Obesity and Waist-to-
Height Ratio

Univariate Analyses

X P

x> Test with overweight/obesity

History of depression 25.3 <.001

Nonsuicidal self-injury 0.3 .59

Suicide attempt 2.7 12

Any suicidal ideation 0.2 .69
x> Test with waist-to-height ratio

History of depression 18.1 <.001

Nonsuicidal self-injury 0.1 72

Suicide attempt 1.8 .19

Any suicidal ideation 0.1 .80

antipsychotics), history of childhood trauma, pubertal develop-
ment category, and weekly aerobic activity. A total of 8249 partic-
ipants had complete data for all relevant variables and were
included in the analysis. There was a significant interaction be-
tween history of depression and sex at birth (Table 3). In particular,
girls with a history of depression were more likely to have elevated
BMI compared with girls with no history of depression (odds ratio
[OR] = 1.47, 95% confidence interval [Cl] = 1.24-1.74, p < .001),
but boys with a history of depression did not differ from those
without in terms of elevated BMI (OR = 1.01, 95% CI =
0.81-1.26, p = .92). Boys with no history of depression were more
likely than girls with no history of depression to have an elevated
BMI (OR =1.37,95% CI = 1.21-1.54, p <.001), but boys with a
history of depression did not differ from girls with a history of de-
pression in terms of elevated BMI (OR = 0.94, 95% CI =
0.73-1.20, p = .63).

A similar logistic regression was conducted with elevated
waist-to-height ratio as the dependent variable and history of de-
pression as the independent variable, while adjusting for sex at
birth, race, ethnicity, combined family income, medication use,
history of childhood trauma, pubertal development category, and
weekly aerobic activity. A total of 8249 participants had complete
data for all relevant variables and were included in the analysis. A
similar significant interaction was observed between a history of
depression and sex at birth (Table 4). Girls with a history of depres-
sion were more likely to have an elevated waist-to-height ratio
than girls with no history of depression (OR = 1.48, 95% CI =
1.18-1.86, p = .002); boys with a history of depression were not
more likely than boys with no history of depression to have an el-
evated waist-to-height ratio (OR = 0.98, 95% CI = 0.94-1.14,
p=.79). Boys with no history of depression were more likely than
girls with no history of depression to have an elevated waist-to-
height ratio (OR = 1.20, 95% CI = 1.05-1.36, p = .01). Boys with
a history of depression were likely to have elevated waist-to-height
ratio similar to girls with a history of depression (OR = 0.79, 95%
CI=0.57-1.10, p = .18).

Similar separate logistic regression analyses were performed
with elevated BMI and elevated waist-to-height ratio as the
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dependent variables and suicidal ideation, nonsuicidal self-injury,
and suicide attempt as the independent variables, while adjusting
for sex at birth, race, ethnicity, combined family income, medica-
tion use, history of childhood trauma, pubertal development cate-
gory, and weekly aerobic activity. There was no significant
relationship identified (data not shown).

DISCUSSION

To our knowledge, the current study represents the first evaluation
of history of depression as a predictor of multiple cardiometabolic
risk factors in a nationally representative sample of preadolescents.
Our study is also the first to explore the relationship between self-
injury—associated thoughts and behaviors and cardiometabolic risk
factors in this age group.

TABLE 3. Multivariate Logistic Regression Predicting Elevated
BMI (Overweight or Obesity; Includes 8249 Participants With
Complete Data)

Predictor OR (95% CI) p
History of depression 1.47 (1.24-1.74) <.001
Male sex 1.37 (1.21-1.54) <.001
History of depression by male sex 0.69 (0.53-0.89) .009
Race (reference category is White)
Asian or Pacific Islander 1.09 (0.72-1.65) 94
Black 1.75(1.43-2.14) <.001
Native American 2.19(1.26-3.79) .01
Mixed 1.08 (0.92-1.27) .36
Other 0.98 (0.74-1.30) 46
Ethnicity
Hispanic 1.93 (1.68-2.21) <.001
Psychotropic medication
Uses SSRI 1.37 (0.89-2.12) 17
Uses atypical antipsychotic 1.75(0.88-3.51) 13
Uses stimulant 0.55 (0.42-0.72) <.001
Household income (reference group is >$200,000)
<$5000 3.17 (2.37-4.25) <.001
$5000-$11,999 3.25(2.42-4.37) <.001
$12,000-$15,999 2.83 (2.02-3.96) <.001
$16,000-$24,999 2.98 (2.29-3.89) <.001
$25,000-$34,999 2.36(1.87-2.98) <.001
$35,000-$49,999 2.32(1.84-2.92) <.001
$50,000-$74,999 1.94 (1.61-2.34) <.001
$75,000-$99,999 1.66 (1.32-2.13) <.001
$100,000-$199,999 1.36 (1.14-1.62) .002
Pubertal development category (reference is category 1)
Category 2 1.31 (1.15-1.49) <0.001
Category 3 1.68 (1.45-1.94) <0.001
Category 4 2.70(1.86-3.91) <0.001
Category 5 6.41 (2.34-17.50) <0.001
History of childhood trauma 0.91 (0.82-1.00) 0.07
>3 d/wk of aerobic activity 0.91 (0.80-1.04) 0.18

BMI = body mass index; OR = odds ratio; CI = confidence interval; SSRI = selective

serotonin reuptake inhibitor.
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TABLE 4. Multivariate Logistic Regression Predicting Elevated
Waist-to-Height Ratio (Includes 8249 Participants With
Complete Data)

Predictor OR (95% CI) p
History of depression 1.48 (1.18-1.86) .002
Male sex 1.20 (1.05-1.36) .01
History of depression by male sex 0.66 (0.49-0.90) .01
Race (reference category is White)

Asian or Pacific Islander 1.17 (0.74-1.85) .51

Black 1.29 (1.09-1.52) .007

Native American 1.73 (1.19-2.54) .01

Mixed 0.83 (0.68-1.00) .07

Other 0.87 (0.59-1.28) A48
Ethnicity

Hispanic 2.32(1.96-2.74) <.001

Psychotropic medication

Uses SSRI 1.17 (0.66-2.08) .59
Uses atypical antipsychotic 1.34 (0.67-2.70) 13
Uses stimulant 0.63 (0.48-0.84) .004

Household income (reference group is >$200,000)

<$5,000 3.88 (2.58-5.84) <.001
$5000-$11,999 3.22 (2.45-4.22) <.001
$12,000-$15,999 3.47 (2.26-5.32) <.001
$16,000-$24,999 2.93 (2.10-4.09) <.001
$25,000-$34,999 2.56 (1.87-3.51) <.001
$35,000-$49,999 2.12 (1.50-3.01) <.001
$50,000-$74,999 1.86 (1.48-2.34) <.001
$75,000-$99,999 1.81 (1.41-2.31) <.001
$100,000-$199,999 1.33(1.15-1.53) <.001
Pubertal development category (reference is category 1)
Category 2 1.28 (1.13-1.46) <.001
Category 3 1.47 (1.28-1.68) <.001
Category 4 1.83 (1.28-2.62) .003
Category 5 3.62 (1.43-9.15) .01
History of childhood trauma 0.94 (0.87-1.02) .18
>3 d/wk of aerobic activity 0.89 (0.80-0.99) .04

OR = odds ratio; CI = confidence interval; SSRI = selective serotonin reuptake
inhibitor.

Our results indicate a sex-specific relationship between history
of depression and cardiometabolic risk factors in preadolescent
children aged 9 and 10 years. The major findings are that girls with
a history of depression have an increased risk of elevated BMI and
elevated waist-to-height ratio as compared with girls with no
history of depression. There was no difference in rate of ele-
vated BMI or elevated waist-to-height ratio in boys with a his-
tory of depression as compared with boys with no history of
depression.

Our findings extend the relationship between depression and
elevated BMI to preadolescent girls; Mannan et al. (3) showed a
stronger relationship between depression and elevated BMI in ado-
lescent girls than adolescent boys. These findings also add to our un-
derstanding of how a history of depression relates to BMI and waist-
to-height ratio in preadolescents, important markers of metabolic
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health. Elevated waist-to-height ratio may better predict cardiovas-
cular disease risk than elevated BMI (13-15).

These findings represent an important initial step toward eluci-
dating an association with implications for early intervention. By
looking at past (rather than current) depression in relation to cur-
rent BMI and waist-to-height ratio, the study offers unique infor-
mation in preadolescents. Although we cannot determine if girls
in our study were already overweight at the time of their depres-
sion diagnosis, the findings have clinically meaningful implica-
tions. There are two main possibilities: a) if the girls did not
have an elevated BMI at the time of their past depression diagno-
sis, it would imply that depression temporally predicts elevated
BMI with important implications for clinical follow-up, and b) if
the girls did have an elevated BMI at the time of their past diagnosis
of depression, it would imply that depression temporally predicts
chronicity of/long-term overweight status in childhood, a finding
that too is clinically important. Thus, our findings have clinical im-
plications regardless of overweight status at the time of depression
diagnosis and highlight the need for future research to evaluate
which of the aforementioned possibilities is empirically supported.

In contrast to our findings on history of depression, children
with a history of nonsuicidal self-injury, suicidal ideation, or sui-
cide attempts did not have an increased risk of elevated BMI or el-
evated waist-to-height ratio. Some studies of adolescents and
adults have shown associations between these self-injurious
thoughts and behaviors and elevated BML. It is not clear why the
association was not seen in our study. It may be that there is a time
lag, with elevated BMI related to these thoughts and behaviors in
preadolescence developing in adolescence or adulthood. Alterna-
tively, elevated BMI in older populations may be related to persis-
tence or onset of these thoughts and behaviors during adolescence
or adulthood. There is also the possibility that risk may be limited
to specific populations (17-19).

Our results must be interpreted within the context of the study’s
limitations. One limitation was an inability to assess severity
and duration of depression, leaving us unable to look for a
dose-response relationship. Although we did control for known
confounders, it is possible that other unmeasured factors relate
to both a history of depression and cardiometabolic risk factors
in this population. Another limitation relates to applicability of
the results: the study does include a large and nationally represen-
tative population, but it may not be applicable to non-US popula-
tions or specific subpopulations within the United States that were
not well represented in our study. A final limitation is the analysis
of only a single time point looking at both a history of depression
and cardiometabolic risk factors; it would therefore be important
for the observed findings to be replicated in a longitudinal sample
to clarify the temporal and directional nature of the association be-
tween history of depression and the cardiometabolic risk factors
seen in this study.

In future studies, it will be important to further explore sex dif-
ferences in the adolescent population and see how these change
over time, especially given the relative absence of sex differences
in depression in preadolescence is followed by a marked sex dif-
ference starting in adolescence (31). Finally, further exploring po-
tential mediating factors like stigma (32), childhood maltreatment
(33-37), and shared genetic markers (38—41) are essential to fur-
ther understand the relationship between depression and cardio-
metabolic risk.
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Conclusions

Girls aged 9 and 10 years with a history of depression were more
likely to have elevated BMI and elevated waist-to-height ratio than
girls with no history of depression. To our knowledge, this is the
first study to identify a contemporaneous association between a
history of depression and elevated BMI/waist-to-height ratio in
preadolescents. The results of this study provide important clinical
context to help pediatricians care for preadolescents with a history
of depression, which represented more than 10% of the population
in this nationally representative study.

Data used in the preparation of this article were obtained from
the Adolescent Brain Cognitive Development (ABCD) study
(https://abcdstudy.org), held in the National Institute of Mental
Health Data Archive. This is a multisite, longitudinal study de-
signed to recruit more than 10,000 children aged 9 to 10 years
and follow them up more than 10 years into early adulthood.
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of supporters is available at https.//abcdstudy.org/federal-
partners.html. A listing of participating sites and a complete listing
of the study investigators can be found at https.//abcdstudy.org/
scientists/workgroups/. ABCD consortium investigators designed
and implemented the study and/or provided data but did not nec-
essarily participate in analysis or writing of this report. This man-
uscript reflects the views of the authors and may not reflect the
opinions or views of the National Institutes of Health or ABCD
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from ABCD Data Release 2.0 (http://dx.doi.org/10.15154/
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