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Abstract

An unhealthy body mass index (BMI) trajectory can exacerbate the burdens associated with child
maltreatment. However, we have yet to explain why the relationship between maltreatment and
BMI trajectories exists and what allows individuals to attain healthy BMI trajectories despite
adversity. Guided by the Transactional Model of Stress and Coping, we evaluated (1) if peer
friendship and adult mentors moderate, and (2) if impulsivity and depressive symptoms mediate,
the relationship between maltreatment experiences and average excess BMI. We used data from
four waves of the National Longitudinal Study of Adolescent to Adult Health (n = 17,696),
following adolescents from ages 13-21 (Wave 1) to 24-31 years (Wave 1V). We did not find
evidence of significant moderation or mediation of the maltreatment experience to average excess
BMI relationship. However, models did demonstrate a relationship between peer friendship quality
and average excess BMI, such that higher quality protected against higher average excess BMI (B
=-0.073, s.e. = 0.02, p < 0.001). Age of maltreatment onset was also associated with average
excess BMI, such that maltreatment onset in adolescence was associated with a higher average
excess BMI (B = 0.275-0.284, s.e. = 0.11, p = 0.01). Although we found no evidence of
moderation by social support or mediation by stress responses of the relationship between
maltreatment experiences and average excess BMI, peer friendship appears to protect against
higher average excess BMI from adolescence to young adulthood for all adolescents. Future public
health interventions should consider how to leverage friendship in obesity prevention efforts.
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1. Introduction!

Around one in 58 children in the United States experience maltreatment annually (Sedlak et
al., 2010). Studies suggest the prevalence of obesity is significantly higher among these
individuals compared to the general population (Burke, Hellman, Scott, Weems, & Carrion,
2011; Felitti et al., 1998). Although the link between maltreatment and BMI has been
demonstrated in several studies, we have yet to (1) identify the factors allowing some
individuals to attain healthy BMI trajectories despite experiencing child maltreatment
(moderators), and (2) determine the mechanisms driving the relationship between
maltreatment and unhealthy BMI trajectories (mediators). The overall objective of this study
was to identify intervenable factors that drive this moderation and mediation to inform future
interventions that improve BMI trajectories for those who have experienced child
maltreatment. Identifying factors on the path from maltreatment to longitudinal weight
outcomes may inform interventions that not only reduce obesity prevalence, but also
improve quality of life for a vulnerable population.

Guided by the Transactional Model of Stress and Coping (TMSC) theoretical framework,
the present study aimed to (Figure 1):

1. Determine whether social supports moderate the relationship between child
maltreatment and average excess BMI from adolescence to early adulthood; and

2. Evaluate whether stress responses mediate the relationship between child
maltreatment and average excess BMI from adolescence to young adulthood.

2. Theory

2.1 Transactional Model of Stress and Coping

The Transactional Model of Stress and Coping (TMSC) provides a rationale for
investigating depressive symptoms, impulsivity, and social support, in the relationship
between the stressor of child maltreatment and a longitudinal BMI measure—average excess
BMI. According to Lazarus and Folkman’s TMSC, psychological stress is a relationship
between a person and the environment that the person “[...] appraises as significant for his
or her well-being and in which the demands tax or exceed available coping resource”
(Lazarus & Folkman, 1986). Child maltreatment is a significant stressor that can have lasting
effects on health via stress responses (i.e., maladaptive coping) that mediate the person-
environment relationship, but the relationship between the child maltreatment stressor and
health may also be buffered by social support. The present study investigates these
processes.

Coping is a stress response that entails a person's efforts to manage stress (Folkman, 2013;
Glanz & Schwartz, 2008). Coping can be maladaptive or adaptive: Adaptive coping
promotes positive health outcomes, whereas maladaptive coping encourages poor health
outcomes (Zeidner & Saklofske, 1996). Individuals exposed to maltreatment may have

1Abbreviations: Body mass index (BMI); confirmatory factor analysis (CFA); latent class analysis (LCA); structural equation
modeling (SEM); Transactional Model of Stress and Coping (TMSC)
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greater difficulty managing affective states, and thereby exhibit a higher intensity of
maladaptive coping strategies, such as depressive and impulsive stress responses, compared
to peers (Moore et al., 2015; Vachon, Krueger, Rogosch, & Cicchetti, 2015). In a meta-
analysis of eight cohort studies, a history of child maltreatment was associated with an
increased odds of major depressive disorder in adulthood [odds ratio (OR): 2.03; 1.37-3.01]
(Li, D'Arcy, & Meng 2015). So what explains the link between child maltreatment and
BMI? Research has linked the stress responses of depressive symptoms and impulsivity to
poor weight outcomes in adolescence, as both depression and impulsivity are associated
with weight-related disturbances (Korczak, Lipman, Morrison, & Szatmari, 2013;
Thamotharan, Lange, Zale, Huffhines, & Fields, 2013). Using Add Health, Sacks and
colleagues also found that depression mediated the relationship between physical abuse in
childhood and BMI trajectories in girls (Sacks et al., 2017). These findings align with
TMSC, which suggests stress responses can result in decreased functional health, including
poor weight outcomes (Heatherton & Baumeister, 1991).

As evidenced by the resiliency of some children who experience child maltreatment (Afifi &
MacMillan, 2011), the pathway from child maltreatment to unhealthy BMI trajectories
through stress responses is not predetermined. Instead, this relationship is subject to
influence by various intrapersonal, interpersonal, and environmental characteristics.
Specifically, social support may break the link between maltreatment and poor health
outcomes (Cohen & McKay, 1984). Previous research has well-established the stress-
buffering role of social support for a variety of health outcomes (Cohen & McKay, 1984;
Ditzen & Heinrichs, 2014; Meagher-Stewart, 1994; Short & Johnston, 1997). For individuals
who have experienced child maltreatment, this social support may come in the form of peer
friendships or mentorship from a non-parental adult—as the relationship with a parent
would likely offer no (or potentially harmful) social support for individuals in these unique
circumstances (Ahrens, DuBois, Richardson, Fan, & Lozano, 2008).

3. Methods

3.1 Data Source

This study used data from Add Health (P01-HD31921), a longitudinal study of a nationally
representative sample of 20,745 adolescents in grades 7-12 in the U.S. during 1994-95.(K.
Harris et al., 2016). We used data from Wave | (ages 13-21), Wave |1 (ages 13-21), Wave Il
(ages 18-28), and Wave IV (ages 24-31). The University of North Carolina Institutional
Review Board granted exemption from human subjects’ research approval.

For all analyses, we restricted the sample to respondents aged 13-31 years with valid Wave |
sampling weights and BMI measured at Wave Il 111, or IV. We dropped data for time
point(s) when the respondent was pregnant and for respondents who were underweight for
the entire age range. This resulted in a final sample of 17,696.

3.2 Measures

3.2.1 Average excess BMI.—Average excess BMI from adolescence to young
adulthood, developed and validated in previous work (R. L. Sokol, Gottfredson, Poti, et al.,
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2018), served as the focal outcome. This measure represents a person’s average deviance
above a healthy BMI, healthy according to the Centers for Disease Control and Prevention,
over a specified period. For example, as the upper limit of a healthy BMI range for adults is
25 kg/m?, a person with a BMI of 28 kg/m? at age 25 years would have an excess BMI of 3
kg/mZ2. With longitudinal data containing multiple BMI measurements, we modeled a
person’s latent BMI trajectory and averaged their model-implied excess BMI over time to
arrive at a single numerical value for their average excess BMI.

3.2.2 Child maltreatment.—We operationalized child maltreatment experiences in a
manner that does not require the mutual exclusion of maltreatment types, in line with
previous research supporting the high co-occurrence of child maltreatment types (Kim &
Cicchetti, 2010; Manly, Kim, Rogosch, & Cicchetti, 2001). A previous study using Add
Health data employed a latent class analysis (LCA) that uncovered patterns of childhood
maltreatment experiences, and we used these classes as the focal predictor in the present
study (R. L. Sokol, Gottfredson, Shanahan, & Halpem, 2018). This operationalization of
child maltreatment embodied overall patterns of maltreatment that simultaneously captured
maltreatment timing, frequency, type(s), and type co-occurrence, to create a more accurate
representation of an individual’s lived experience.

Methods for obtaining classes of child maltreatment via LCA are described in detail in
Sokol et al., 2018. Briefly, study authors used indicators of child maltreatment assessed
retrospectively at Waves 11 and IV to inform maltreatment experience classes. Questions at
both waves asked respondents about the frequency of maltreatment types (physical abuse,
sexual abuse, and neglect) perpetrated by a primary caregiver, with responses ranging from
never to ten or more times. To account for maltreatment timing, we only considered
maltreatment indicators prior to age 12 years to inform maltreatment class assignment, and
we added an indicator for adolescent-onset maltreatment (i.e., post 12 years) in all analyses.
The recovered child maltreatment experience classes included: 1) a poly-maltreatment class
with high frequency of sexual abuse and co-occurring physical abuse and neglect (n =
1,025); 2) a physical abuse class with high frequency of physical abuse (h = 3,799); 3) a
physical abuse and neglect class with high frequency of neglect and co-occurring physical
abuse (n = 901); and 4) a no childhood maltreatment class (n = 11,944). We represented
these classes by a series of indicator variables in analyses, with the no childhood
maltreatment class serving as the reference group.

3.2.3 Social support moderators.—Following previous studies on the general and
child maltreatment samples of Add Health, the presence of a mentor was captured by asking
respondents if a non-parental adult made an “important positive difference in your life”
(DuBois & Silverthorn, 2005). Peer friendship quality was a latent variable resulting from
several items: Wave | questionnaires asked respondents if they had met a friend after school
to hang out, spent time over the weekend, discussed a problem, or talked on the phone.
Following previous analyses, we created a latent variable of peer friendship quality
reflecting respondents’ answers for their best friend (Deutsch, Chernyavskiy, Steinley, &
Slutske, 2015).
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3.2.4 Stress response mediators.—Depressive symptoms was a latent variable
comprised of 5 items from the Center for Epidemiologic Studies Depression Scale assessed
at Wave I, as previous analyses have found these five items have stronger reliability and
measurement invariance across racial/ethnic groups compared to the full 19 items (K. M.
Harris, Deeb-Sossa, Perreira, & Bollen, 2003). These items included: 1) You felt your life
what not worth living; 2) It was hard to get started doing things; 3) You felt like you could
not shake off the blues; 4) You felt happy (reverse coded); and 5) You felt depressed.
Impulsivity was a latent variable informed by five items from Wave I: 1) When making
decisions, you usually go with your gut feeling; 2) When you have a problem to solve, one
of the first things you do is get as many facts about the problem (reverse coded); 3) When
you are attempting to find a solution to a problem, you usually try to think of as many
different ways to approach the problem as possible (reverse coded); 4) When making
decisions, you generally use a systematic method for judging and comparing alternatives
(reverse coded); 5) After carrying out a solution to a problem, you usually try to analyze
what went right and what went wrong (reverse coded).

3.2.5 Covariates.—We used our previously developed Directed Acyclic Graph (DAG)
that depicted the casual relationship between child maltreatment and longitudinal weight
outcomes to inform covariate selection (R. L. Sokol; Shanahan, ME; Gottfredson, NC; Poti,
JM; Halpern, CT; Fisher, EB, 2019 (under review)). All covariates were assessed at Wave |
and included biological sex (male or female), race/ethnicity (hon-Hispanic Black, non-
Hispanic White, Hispanic, other), parent education (less than high school, high school, some
college, college graduate), parent employment (employed or unemployed), child birth
weight (in ounces, mean-centered), if the child was exclusively breastfed for 6+ months, if
the child was born in the United States, and if the biological mother or father was obese
(ascertained from parent self-report) (Kathleen Mullan Harris, Perreira, & Lee, 2009; Owen,
Martin, Whincup, Smith, & Cook, 2005; Parsons, Power, Logan, & Summerbelt, 1999).

3.3 Analytic Approach

To evaluate Aims 1 and 2 we estimated (1) a moderation structural equation model (SEM) to
evaluate the roles of peer friendship and non-parental adult mentors, and (2) a mediation
SEM to evaluate the roles of impulsivity and depression in the relationship between child
maltreatment experience and average excess BMI. SEMs are particularly useful for
evaluating relationships involving latent variables, a quality of several of the key mediating
and moderating variables (Hayes, 2013). We used Stata 13© for data management, and we
estimated Confirmatory Factor Analysis (CFA) models and SEMs using Mpl/us version
7.4.© To account for missing data, we conducted 20 imputations with chained equations to
impute values for all covariates, and we conducted analyses over these imputed datasets
(Graham, Olchowski, & Gilreath, 2007). Due to Add Health’s complex survey design,
analyses adjusted variance estimates to account for clustering and include sampling weights
(Lumley, 2004).

We first conducted CFAs to develop measurement models for the latent mediating and
moderating variables (depressive symptoms, impulsivity, and peer friendship quality) using
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their indicators. From CFAs, we evaluated model fit (RMSEA <.05, TLI/CFI > .95). With
well-specified measurement models, we advanced to SEM models

3.3.1 Aim 1: Moderation by social support.—We hypothesized that the presence of
an adult mentor would attenuate the relationship between child maltreatment characterized
by (a) physical abuse, (b) physical abuse and neglect, or (c) poly-maltreatment (relative to
individuals who experienced no child maltreatment) and average excess BMI from
adolescence to early adulthood. We additionally hypothesized that this relationship would be
weaker for individuals with higher peer friendship. We estimated a SEM model using
maximum likelihood with robust standard errors (MLR) with all focal predictors,
moderators, interactions between predictors and moderators, and covariates entered
simultaneously. We specified our covariates in the SEM as predictors in a regression
explaining average excess BMI The presence of moderation was supported if the 95%
confidence interval for an interaction parameter estimate did not contain zero.

3.3.2 Aim 2: Mediation by stress responses.—We hypothesized that adolescents
who experienced child maltreatment characterized by (a) physical abuse, (b) physical abuse
and neglect, or (c) poly-maltreatment would exhibit greater depressive symptoms and
impulsivity compared to those who did not experience maltreatment, which in turn would be
associated with higher average excess BMI from adolescence to early adulthood. We
estimated a SEM model using an MLR estimator with all focal predictors, mediators, and
covariates entered simultaneously, estimating both direct and indirect effects. We specified
our covariates in the SEM as predictors in a regression explaining average excess BMI. We
followed Hayes’ process for evaluating multiple mediation models with parallel mediators,
which involves determining the indirect effects and evaluating their significance (Hayes,
2013). To make statistical inferences about indirect effects, we obtained 95% confidence
intervals for the indirect effects.

4. Results

The final analytic sample size was 17,696. Of the original 20,744 Add Health respondents,
117 did not fall into the specified age range at any collection wave, 1,826 did not have
sampling weights, 1,133 had no recorded BMI measurements at any wave, 27 were
underweight at all time points, and 2 had no information on biological sex.

The overall sample was evenly divided on biological sex (male = 50.5%), and was primarily
non-Hispanic white (65.5%), born in the United States (93.7%), normal birthweight (118.8
ounces), and not breastfed exclusively for six months (80.4%). The average excess BMI of
respondents was 2.80 kg/m2. Among the primary caregivers of respondents, most
respondents had at least one parent who was college educated (30.2%) and employed
(69.0%), and neither parent was likely to be obese (77.3%) (Table 1).

4.1 Confirmatory Factor Analysis

Model fit was very good for all measurement models (Table 2), including that for peer
friendship quality (XZ[Z] =1.71,p=0.43; CFI = 1.00; TLI = 1.00; RMSEA = 0.000 [95%
Cl: 0.000, 0.014]), depressive symptoms (y2[5] = 63.2, p < 0.001; CFI = 0.996; TLI =
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0.992; RMSEA = 0.026 [95% Cl: 0.020, 0.031]), and impulsivity (x2[5] = 160.0, p < 0.001;
CFI =0.99; TLI = 0.98; RMSEA = 0.042 [95% CI: 0.036, 0.048]).

4.2 Aim 1: Moderation by Social Support

Adolescent-onset maltreatment was significantly and positively associated with average
excess BMI (B = 0.275, s.e. = 0.11, p = 0.01). The moderation model did not find evidence
of significant moderation of the maltreatment experience to average excess BMI relationship
by social support factors (Table 3). However, the model did demonstrate evidence of a
relationship between peer friendship quality and average excess BMI, such that higher peer
friendship quality protects against higher average excess BMI (B = -0.073, s.e. = 0.02, p <
0.001).

4.3 Aim 2: Mediation by Stress Reponses

The mediation model did not find evidence of significant mediation of the child
maltreatment experience to average excess BMI relationship through stress responses.
However, the model demonstrated evidence of a direct relationship between maltreatment
experiences and depressive symptoms, such that individuals who belonged to the child
physical abuse (B = 0.511, s.e. = 0.09, p < 0.001), child physical abuse/neglect (B = 0.854,
s.e. = 0.16, p < 0.001), and child poly-maltreatment (B = 1.020, s.e. = 0.15, p < 0.001)
classes experienced higher depressive symptoms compared to individuals in the no child
maltreatment class. As in the moderation model, while we did not observe any significant
relationships between membership in a child maltreatment class and average excess BMI,
adolescent-onset maltreatment was significantly and positively associated with average
excess BMI (B =0.284, s.e. =0.11, p = 0.01).

5. Discussion

The present analyses did not find significant moderation by social support or mediation by
stress responses of the relationship between child maltreatment experiences and average
excess BMI. Instead, results suggest the importance of maltreatment timing in investigating
these relationships.

The present study’s lack of evidence for mediation and moderation runs counter to our
TSMC theoretically-driven hypotheses and previous empirical work (Lazarus & Folkman,
1987; Sacks et al., 2017). This difference could in part be due to the measurement timing of
maltreatment, depressive symptoms, impulsivity, and social supports. For example, Sacks
and colleagues found that the trajectory of depressive symptoms moderated the relationships
between physical abuse and BMI trajectories among girls (Sacks et al., 2017). In the present
analyses, we assessed depressive symptoms, impulsivity, and social supports at Wave I in
order to establish proper temporal ordering of the predictors (which captured events prior to
Wave 1), mediators and moderators (which captured events contemporaneous with Wave 1),
and the outcome (which occurred from Wave | to 1V). Because depressive symptoms,
impulsivity, and social support may have effects on body weight throughout adolescence and
early adulthood, future studies may benefit from evaluating the dynamic nature of these
constructs as they relate to body weight over time.
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Moreover, our study suggests the timing of maltreatment may be an important factor in these
mediation and moderation models. The present analyses found that adolescent-onset
maltreatment was significantly associated with average excess BMI compared to individuals
who never experienced maltreatment, and this effect persisted in both the moderation and
mediation models. Future analyses should explore how models can include developmental
timing of maltreatment, and how such timing may interact with social supports—or work
through stress responses—to predict longitudinal weight outcomes.

Despite our lack of evidence for the moderating role of social support, we did find that peer
friendship protected against higher average excess BMI from adolescence to young
adulthood for all individuals. This finding suggests that developing such ties could be
beneficial to all adolescents in an effort to prevent poor weight outcomes later in life.
Adolescence is a period of increased stress (Galvan & Rahdar, 2013), and peer friendship
could buffer against the relationship between stress and poor weight outcomes for all
individuals. Peer friendship can provide assistance and resources, and these resources can be
emotional, instrumental, appraisal, or informational (House, 1987). The moderation of the
stress-health relationship by social support could occur at various points. For example, social
support could bolster beliefs about one’s ability to cope with situations, moderating the
relationship between the stressor and appraisal (Cohen & McKay, 1984). Social support
could also influence health behaviors and outcomes through the direct influence of social
networks (e.g., being surrounded by a network who regularly exercises can increase a
person’s physical activity) (Beasley et al., 2010).

The present results did not confirm the expected relationship between membership in child
maltreatment classes and longitudinal BMI found in prior studies (R. L. Sokol, Gottfredson,
Shanahan, et al., 2018). As described above, this may be due to the developmental timing of
variables. Additionally, operationalization of the outcome (i.e., average excess BMI) and
predictors (i.e., child maltreatment latent classes) in the present study varies from previous
work. As such, child maltreatment may be associated with higher linear growth in BMI
across adolescent development, but if the trajectory eventually levels off in early adulthood,
maltreatment may pose no greater risk for increased average excess BMI over this
developmental period.

As noted, a limitation of the present study involves the inability to consider developmental
timing of variables. Our analyses assessed child maltreatment prior to Wave |, mediators and
moderators at Wave |, and average excess BMI from Wave I-1V in order to establish proper
temporal ordering of variables. While it is important that analyses establish temporality,
given the suggested importance of adolescent-onset maltreatment, future research should
explore the developmental timing of maltreatment, social support, and stress responses, in
these mediation and moderation analyses. Although we designed the present analyses to
follow proper temporal ordering of variables, we cannot guarantee this; given the heritability
of psychopathology (including depressive symptoms and impulsivity), stress responses
could have appeared before maltreatment experiences. Our primary aims were not concerned
with the fundamental sources of depressive symptoms and impulsivity, however, but rather
their role in the path from maltreatment to weight outcomes—regardless of the
psychopathology source. Moreover, although a DAG informed our analyses to mitigate
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potential confounding, it is possible that an external variable could both increase the
likelihood of having close friends and decrease risk for average excess BMI. This study also
contains a number of strengths, including the large and nationally representative school-
based sample, a strong theoretical framework, a longitudinal weight outcome, person-
centered operationalization of child maltreatment experience, and adjusting for potential
confounders.

6. Conclusions

While we found no evidence of moderation by social support or mediation by stress
responses of the relationship between child maltreatment experiences and average excess
BMI from adolescence to young adulthood, peer friendship appears to protect against higher
average excess BMI from adolescence to young adulthood for all adolescents. Future public
health interventions should consider how to leverage this phenomenon in obesity prevention
efforts.
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Highlights
. Maltreatment in adolescence increases risk for excess BMI
. Friendship may protect against excess BMI regardless of maltreatment status
. Future work may consider how to leverage friendships in obesity prevention
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Descriptive statistics of the analytic sample from the National Longitudinal Study of Adolescent to Adult

Health (n = 17 696).

Variable

Total, Mean (SD) or %

Average excess BMI
Maltreatment class
No maltreatment class
Physical abuse class
Physical abuse + neglect class
Poly-maltreatment class
Adolescent onset maltreatment
Male
Parental obesity
Birthweight
Breastfed, 6+ months
US born
Parent employment
Race/ethnicity
White
Hispanic
Black
Other
Parent education
< High school
High school
Some college
College graduate

N

2.80 (4.19)

67.6%
21.5%
5.1%
5.8%
26.4%
50.5%
23.7%
1.58 (19.9)
19.6%
93.7%
69.0%

65.5%
12.0%
15.8%
6.8%

12.7%
27.7%
29.5%
30.2%
17 696

Note: Descriptive statistics are averaged over 20 imputed datasets and account for survey weighting and clustering. Adolescent onset maltreatment,
parental obesity, breastfed, US born, and parent employment are dichotomous indicator variables. Birthweight is mean-centered from the Add

Health sample.
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Factor loadings from measurement models for peer friendship, depressive symptoms, and impulsivity (n = 17

696).

Factor Loadings A (SE) RZ  95% ClI

Peer friendship quality
House 1.00 (--) 080 --
After school 0.89 (0.02) 0.60 0.844,0.924 ™
Weekend 0.92(0.02) 067 0.895,0.974™
Phone 0.53(0.02) 021 0.481,0569 "

Depressive symptoms
Blue 1.00 (--) 0.69 --
Happy 0.38(0.01) 010 0.361,0.406 "
Motivated 0.53(0.01) 0.19 0.501,0.552 "
Reason to live 0.84(0.02) 048 0.802,0.869 "
Feel depressed 1.08 (0.01) 0.80 1053, 1.107"**

Impulsivity
Decision 1.00 (--) 0.02 --
Facts 5.80(0.65) 055 4521, 7.085 "
Approach 6.19 (0.67) 0.62 4.865,7.508
System 5.45(0.62) 048 42376658 "
Analyze 5.08 (0.57) 0.42 3.968,6.196" "

Note: Model fit was good for all measurement models. Peer friendship quality: XZ(Z) =1.71, p=0.43; CFI = 1.00; TLI = 1.00; RMSEA = 0.000
(95% CI: 0.000, 0.014). Depressive symptoms: X2(5) =63.2, p<0.001; CFl = 0.996; TLI = 0.992; RMSEA = 0.026 (95% CI: 0.020, 0.031).

Impulsivity: x2(5) = 160.0, p < 0.001; CFI = 0.99; TLI = 0.98; RMSEA = 0.042 (95% Cl: 0.036, 0.048).

*
p

Aok

<.05.

p<.01.

Aok

*
p <.001.
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Table 3.

Parameter estimates from moderation model predicting average excess BMI (n = 17696).

Variable B (SE) 95% ClI

Focal variables

Physical abuse 0.089 (0.22) -0.335, 0.513
Physical abuse + neglect -0.091 (0.42) -0.910, 0.728
Poly-maltreatment -0.259 (0.34) -0.920, 0.402
Peer friendship -0.073(0.02) -0.113, -0.033 "
Mentor 0.225 (0.12) -0.015, 0.465

Conditional relationships

Physical abuse *peer friendship -0.010 (0.05) -0.099, 0.079
Physical abuse/neglect *peer friendship 0.017 (0.10) -0.182,0.217
Poly-maltreatment “peer friendship 0.146 (0.10) —0.055, 0.347
Physical abuse *mentor 0.086 (0.25) -0.408, 0.579
Physical abuse/neglect “mentor 0.154 (0.46) -0.753, 1.061
Poly-maltreatment * mentor 0.633 (0.41) -0.170, 1.436
Covariates
Adolescent onset maltreatment 0.275 (0.11) 0.061, 0.488
Male -0.305 (0.11)  -0.515, —0.095
Parental obesity 2.316 (0.15) 2.014, 2.618
Birthweight 0.009 (0.00) 0.005, 0.013™
Breastfed, 6+ months -0.249 (0.10)  —0.446, -0.053 ™
US born 0.891 (0.19) 0.518, 1.263
Parental employment -0.042 (0.10) -0.239, 0.155
Hispanic (ref. white) 0.608 (0.15) 0.314, 0.902
Black (ref. white) 0.984 (0.12) 0.759, 1.209
Other (ref. white) 0.125 (0.28) —-0.421, 0.671

Less than high school (ref: college graduate) — 0.978 (0.16) 0.661, 1.295
High school (ref. college graduate) 0.929 (0.16) 0.621,1.237°7*

Some college (7ef. college graduate) 0.461 (0.12) 0.228, 0.694

Note: Adolescent onset maltreatment, parental obesity, breastfed, US born, and parent employment are dichotomous indicator variables.

*
p<.05.

Hok

p<.0l

Aok

*
p <.001.
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Table 4.

Parameter estimates from mediation model predicting average excess BMI (n = 17 696).

Relationship B (SE) 95% ClI

Direct associations

Physical abuse — Depression 0.511(0.09)  0.337,0.685
Physical abuse — Impulsivity 0.006 (0.01) -0.010, 0.022
Physical abuse — Average excess BMI 0.180 (0.12) -0.063, 0.423
Physical abuse/neglect — Depression 0.854 (0.16)  0.537, 1172
Physical abuse/neglect — Impulsivity 0.011 (0.02) -0.018, 0.040
Physical abuse/neglect — Average excess BMI 0.043 (0.24) -0.430, 0.516
Poly-maltreatment — Depression 1.020 (0.15)  0.720,1.320 "
Poly-maltreatment — Impulsivity 0.012 (0.01) -0.015, 0.039
Poly-maltreatment — Average excess BMI 0.214 (0.20) -0.170, 0.597
Depression — Average excess BMI -0.020 (0.02) -0.058, 0.018
Impulsivity — Average excess BMI -0.117 (0.19) -0.481, 0.248

Indirect Associations (a *[3)
Physical abuse — Depression — Average excess BMI -0.010 (0.01) -0.030, 0.009
Physical abuse — Impulsivity — Average excess BMI -0.001 (0.00) -0.004, 0.002
Physical abuse/neglect — Depression — Average excess BMI  —0.017 (0.02) -0.050, 0.016
Physical abuse/neglect — Impulsivity — Average excess BMI  -0.001 (0.00) -0.007, 0.004

Poly-maltreatment — Depression — Average excess BMI -0.020 (0.02) -0.060, 0.019
Poly-maltreatment — Impulsivity — Average excess BMI -0.001 (0.00)  -0.007, 0.004
Covariates

Adolescent onset maltreatment 0.284 (0.11) 0.070, 0.497
Male -0.336 (0.11)  -0.549, -0.123"
Parental obesity 2.324(0.15)  2.021,2.627
Birthweight 0.009 (0.00)  0.005, 0.013
Breastfed, 6+ months -0.248 (0.10)  —0.446, —0.051 *
US born 0.876 (0.19)  0.508, 1.244 ™
Parental employment -0.051 (0.10) -0.249, 0.147
Hispanic (ref white) 0.614 (0.15)  0.317, 0.912*
Black (ref white) 0.987 (0.12)  0.757, 1218
Other (ref white) 0.135 (0.28) -0.407, 0.678
Less than high school (ref college graduate) 0.961 (0.16)  0.643, 1.280
High school (ref college graduate) 0.915(0.16)  0.603, 1.227 ***
Some college (ref. college graduate) 0.454 (0.12)  0.220, 0.687

Note: Adolescent onset maltreatment, parental obesity, breastfed, US born, and parent employment are dichotomous indicator variables.
*
p <.05.

Hok

p<.0l
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Hook:

A
p <.001.
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