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Abstract

Background: Prior studies have suggested maltreatment is a strong predictor of later weight 

outcomes, such that maltreatment experiences in childhood increase the likelihood of being 

overweight or obese in adulthood. Estimates of this relationship may be biased due to: 1) 

inadequate selection of covariates; 2) improper operationalization of child maltreatment; and 3) 

restricting analyses to cross-sectional outcomes.

Objectives: Evaluate how latent classes of child maltreatment experiences are associated with a 

longitudinal BMI measure from adolescence to adulthood.

Participants: Data from the National Longitudinal Study of Adolescent to Adult Health.

Methods: We evaluated how previously developed latent classes of child maltreatment 

experiences were associated with average excess BMI from adolescence to adulthood using 

multivariate linear regression.

Results: In the unadjusted model, individuals in the poly-maltreatment class (b = 0.46, s.e. = 

0.20) and individuals who experienced adolescent-onset maltreatment (b = 0.36, s.e. = 0.11) had 

higher average excess BMI compared to individuals in the no maltreatment class. After adjusting 

for confounders, the relationship between poly-maltreatment and average excess BMI abated, 

whereas the relationship between adolescent-onset maltreatment and average excess BMI 

sustained (b = 0.28, s.e. = 0.11).

Conclusions: Contrary to previous findings, our analyses suggest the association between 

maltreatment experiences and longitudinal weight outcomes dissipates after controlling for 

relevant confounders. We did find a relationship, however, between adolescent-onset maltreatment 

and average excess BMI from adolescence to adulthood. This suggests the importance of 

maltreatment timing in the relationship between maltreatment and weight.

Keywords

Child maltreatment; body mass index; obesity; latent class analysis; directed acyclic graphs; 
longitudinal

Address correspondence to: Rebeccah Sokol, Department of Health Behavior, University of North Carolina-Chapel Hill, 135 Dauer 
Drive 302, Rosenau Hall, CB #7440 rwoodke@live.unc.edu, 810-287-8844. 

Declarations of interest: None

HHS Public Access
Author manuscript
Child Abuse Negl. Author manuscript; available in PMC 2020 April 10.

Published in final edited form as:
Child Abuse Negl. 2019 October ; 96: 104070. doi:10.1016/j.chiabu.2019.104070.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Introduction

By the age of 18 years, over 13% of children in the United States have experienced a 

confirmed case of physical abuse, sexual abuse, or neglect perpetrated by a caregiver 

(Wildeman et al., 2014). Such child maltreatment places individuals at risk for various poor 

health outcomes, including—but not limited to—depression, asthma, sleep disorders, lower 

self-esteem, substance use, and risky sexual behaviors (Dunn, McLaughlin, Slopen, Rosand, 

& Smoller, 2013; Hillberg, Hamilton-Giachritsis, & Dixon, 2011; Lauterbach & Armour, 

2016; Shenk, Griffin, & O’Donnell, 2015; Vachon, Krueger, Rogosch, & Cicchetti, 2015). 

As such, child maltreatment is a major public health issue, and the burdens of child 

maltreatment can be exacerbated through an unhealthy BMI trajectory (Cornette, 2008; De 

Niet & Naiman, 2011; French, Story, & Perry, 1995; Kelly et al., 2013; Kelsey, Zaepfel, 

Bjornstad, & Nadeau, 2014; Rank et al., 2013). Prior studies have suggested maltreatment is 

a strong predictor of later weight outcomes, such that maltreatment experiences in childhood 

increase the likelihood of being overweight or obese in adulthood (Danese & Tan, 2014; J. 

G. Noll, Trickett, Harris, & Putnam, 2009; J. G. Noll, Zeller, Trickett, & Putnam, 2007; 

Richardson, Dietz, & Gordon-Larsen, 2014; Williamson, Thompson, Anda, Dietz, & Felitti, 

2002). However, these estimates of the relationship between maltreatment and weight 

outcomes may be biased for three major reasons: 1) inadequate selection of control 

variables; 2) improper operationalization of child maltreatment experiences; or 3) restricting 

analyses to cross-sectional health outcomes.

A competing hypothesis for the observed relationship between maltreatment experiences and 

longitudinal weight outcomes is the potential for maltreatment experiences to serve as an 

indicator—rather than a predictor—of future weight gain. It may be that maltreatment is 

associated with a variety of other factors that increase obesity risk (e.g., social class, 

parenting practices), rather than maltreatment directly causing future weight gain. For 

example, previous findings may be biased by observed and unobserved confounding factors, 

such as a parent’s latent propensity to neglect a child’s needs (regardless of whether or not a 

child is actually neglected). Although this latent propensity is an unobserved parenting 

characteristic, through careful selection of observed covariates, we can control for indicators 

of this variable—such as infant birthweight and breastfeeding—and reduce bias in our 

estimates (T. J. VanderWeele, Hernan, & Robins, 2008). However, previous studies’ 

covariate selections may be too narrow (e.g., only include demographic controls (Clark, 

Yang, McClernon, & Fuemmeler, 2015; Elsenburg, Smidt, & Liefbroer, 2017; Helton & 

Liechty, 2014; Richardson et al., 2014)); or too broad (e.g., include several variables that 

actually mediate the relationship between maltreatment and weight (Alvarez, Pavao, 

Baumrind, & Kimerling, 2007; Bentley & Widom, 2009; Schneiderman, Negriff, Peckins, 

Mennen, & Trickett, 2015)). In either case, analyses may result in biased estimates.

Second, maltreatment is characterized by multiple features: type, frequency, and 

developmental timing. Several studies that have investigated the relationship between child 

maltreatment and obesity, including Williamson and colleagues 2002 Adverse Childhood 

Experience Study (Williamson et al., 2002), have found that maltreatment types strongly co-

occur. However, rather than investigating the relationship between profiles of maltreatment 

experiences (that can each contain multiple maltreatment types) and body weight, it has been 
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conventional to investigate the associations between specific maltreatment types and body 

weight. Operationalizing maltreatment as a set of distinct variables simplifies a complex 

phenomenon and does not reflect actual experiences. Because this simplification does not 

represent reality, important nuances for intervention implications may be lost. To advance 

our understanding of how overall child maltreatment experiences relate to later health, Sokol 

and colleagues identified four latent classes of child maltreatment experiences (Sokol, 

Gottfredson, Shanahan, & Halpern, 2018), and we used these classes in the present analyses.

Third, measurement and assessment of weight outcomes are often cross-sectional and do not 

account for the trajectory of BMI. Because longitudinal BMI is predictive of later health 

outcomes above and beyond cross-sectional measures (Abdullah et al., 2012; Attard, 

Herring, Howard, & Gordon-Larsen, 2013; Boyer, Nelson, & Holub, 2015; Ding et al., 

2016; Reis et al., 2013), there is a need to evaluate the relationship between child 

maltreatment and BMI over time. Considering BMI only at a single time point does not 

capture the cumulative burden of excess BMI across development. While previous work has 

evaluated the relationship between child maltreatment and longitudinal weight outcomes (J. 

G. Noll et al., 2009; Richardson et al., 2014; Schneiderman et al., 2015; Shin & Miller, 

2012), these studies are subject to the previous two sources of bias—treating maltreatment 

types as a set of distinct variables and/or inadequate selection of control variables. Analyses 

need to address all three sources of bias simultaneously.

This study addressed the aforementioned barriers and evaluated if the present analyses 

supported a relationship between child maltreatment experiences and longitudinal weight 

outcomes. Aside from sources of bias, most studies that estimate the relationship between 

child maltreatment and longitudinal BMI have been conducted in samples that are either a 

majority or exclusively female (Danese & Tan, 2014), which restricts the generalizability of 

findings. Therefore, this study used longitudinal, nationally representative data to determine 

if overall child maltreatment experiences—characterized by type, frequency, and timing—

was associated with BMI over time. We provided careful examination of this relationship 

through our selection of potential confounders. Better understanding the relationship 

between maltreatment experiences and longitudinal weight outcomes can help inform when, 

and to whom, potential obesity prevention interventions should be delivered.

Methods

Data Source

This study used data from the National Longitudinal Study of Adolescent to Adult Health 

(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 I (ages 13–21), Wave II (ages 13–21), Wave III (ages 18–28), and 

Wave IV (ages 2431). The University of North Carolina Institutional Review Board granted 

exemption from human subjects’ research approval for present analyses.

The final sample size was 17,669. Of the original 20,745 Add Health respondents, 117 did 

not fall into the desired age range at any collection waves, 1,826 did not have information on 
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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.

Measures

Average excess BMI.—Average excess BMI from adolescence to young adulthood, 

developed and validated in previous work (Sokol, Gottfredson, Poti, et al., 2018), served as 

the focal outcome. This measure represents a person’s average deviance above a healthy 

BMI over a specified period. For example, as the upper limit of a healthy BMI range for 

adults is 25 kg/m2 (according to the Centers for Disease Control and Prevention), a person 

with a BMI of 28 kg/m2 at age 25 years would have an excess BMI of 3 kg/m2. With 

longitudinal data containing multiple BMI measurements, we modeled a person’s latent 

BMI trajectory and average their model-implied excess BMI over time to arrive at a 

numerical value for their average excess BMI. This measure simultaneously captures the 

longitudinal and continuous nature of weight outcomes, but it does not capture the timing of 

onset of an excess BMI.

Child maltreatment.—We operationalized child maltreatment experiences in a manner 

that did 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 (Sokol, 

Gottfredson, Shanahan, et al., 2018). This operationalization of child maltreatment embodies 

overall patterns of maltreatment that simultaneously capture 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 III and IV to inform maltreatment experience classes. Questions at 

both waves asked respondents about the frequency of maltreatment types perpetrated by the 

primary caregiver, with responses ranging from never to ten or more times. These questions 

asked about neglect (i.e. How often had your parents or other adult caregivers not taken care 

of your basic needs, such as keeping you clean or providing food or clothing?), physical 

abuse (i.e. How often had your parents or other adult caregivers slapped, hit, or kicked 

you?), and sexual abuse (i.e. How often had one of your parents or other adult caregivers 

touched you in a sexual way, forced you to touch him or her in a sexual way, or forced you 

to have sexual relations?). To account for maltreatment timing, we only considered 

maltreatment indicators prior to age 12 years to inform maltreatment class assignment. 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 (n = 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 
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the reference group. We added a separate variable to indicate if maltreatment began after the 

age of 12 years (i.e., adolescent-onset maltreatment) in all analyses. In this manner, the 

adolescent-onset maltreatment variable was mutually exclusive from the child-onset 
maltreatment classes; by definition, an individual who experienced the onset of maltreatment 

in childhood could not have experienced their first maltreatment encounter during 

adolescence.

Covariates.—To address the potential that maltreatment experiences served as an indicator

—rather than a predictor—of future weight gain, we used previous weight-related research 

on youth who experienced maltreatment, accompanied by our development of a Directed 

Acyclic Graph (DAG) using DAGitty v2.3 (Figure 1), to inform covariate selection. DAGs 

are conceptual tools used to represent causal relationships between variables relevant to a 

particular research question, with relationships specified based on existing evidence 

(Greenland, Pearl, & Robins, 1999; T. J. VanderWeele et al., 2008; Tyler J VanderWeele & 

Robins, 2007). In this manner, DAGs aid researchers in determining what variables to 

include as covariates to reduce confounding bias. Based on our DAG, this study controlled 

for variables that are direct risk factors of both the exposure (i.e., child maltreatment) and 

outcome (i.e., average excess BMI). In addition to controlling for direct risk factors of the 

exposure and outcome, DAGs demonstrate the necessity to control for some indicators of 

unobserved risk factors. In the present DAG, for example, whether or not an individual was 

breastfed directly influences an individual’s weight (Marseglia et al., 2015; Wang, Collins, 

Ratliff, Xie, & Wang, 2017). Although we assume that whether or not an individual was 

breastfed does not increase or decrease an individual’s likelihood of experiencing child 

maltreatment, we expect that whether or not a mother chooses to breastfed may reflect an 

underlying (and unobserved) propensity to neglect children (Kremer & Kremer, 2018)—this 

underlying propensity is a direct risk factor for child maltreatment, and thus the DAG 

demonstrated that the model should control for breastfeeding. The DAG also established that 

our model should not control for variables on the causal path between maltreatment and 

BMI—such as diet, physical activity, or pubertal status—as including these mediators would 

bias point estimates (Parsons, Power, Logan, & Summerbelt, 1999). For example, although 

previous work has established that early pubertal timing may cause higher BMI (Prentice & 

Viner, 2013), early pubertal timing is not a risk factor for child maltreatment—instead, child 

maltreatment places an individual at risk for earlier pubertal development (Jennie G. Noll et 

al., 2017). In this manner, pubertal status is an intermediate variable on the pathway between 

child maltreatment and average excess BMI, and controlling for it would result in biased 

coefficient estimates for the relationship between maltreatment and average excess BMI.

According to our DAG informed by a review of the literature (K. M. Harris, Perreira, & Lee, 

2009; Owen, Martin, Whincup, Smith, & Cook, 2005; Parsons et al., 1999), the minimum 

sufficient adjustment set for estimating the total effect of child maltreatment on average 

excess BMI included: biological sex (male or female); race/ethnicity (non-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 a child was exclusively breastfed for 6+ months (yes/
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no); if a child was born in the United States (yes/no); and if a biological mother or father 

was obese (yes/no).

Analytic Approach

We estimated linear regression models in a hierarchical manner to examine the association 

between child maltreatment experiences and average excess BMI. We first estimated an 

unadjusted model, looking at the relationship between maltreatment experience and average 

excess BMI. We then estimated a fully adjusted model, accounting for all covariates 

previously listed. We estimated models using Mplus version 7.4.© The variable with the 

highest degree of missingness was birthweight (missing for 6.4% of the sample). 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 included sampling weights (Lumley, 2004).

Results

The average excess BMI of respondents—regardless of maltreatment class assignment—was 

2.80 kg/m2. Notably, average excess BMI was significantly higher in the poly-maltreatment 

class (average: 3.11 kg/m2; range: 0–31.1 kg/m2) as compared to the no maltreatment class 

(average: 2.73 kg/m2; range: 0–34.3 kg/m2). Other covariates were not evenly distributed 

across maltreatment experience classes, and these significant differences between classes 

appear in Table 1. Specifically, the poly-maltreatment class had a lower percentage of male 

respondents (40.8%), a lower percentage of respondents who were breastfed for six months 

(15.9%), a lower percentage of white respondents (56.9%), and a lower percentage of 

parents with a college degree (21.5%), compared to individuals in the no maltreatment class. 

The un-stratified sample was evenly divided on biological sex (male = 50.5%), and was 

primarily white (65.5%), born in the United States (93.7%), normal birthweight (118.8 

ounces), and not breastfed exclusively for six months (80.4%). Among the primary 

caregivers of respondents, at least one parent was likely to be college educated (30.2%) and 

employed (70.0%), and neither parent was likely to be obese (77.3%).

In the unadjusted model, both the poly-maltreatment class (b = 0.46, s.e. = 0.20) and 

individuals who experienced maltreatment onset during adolescence (b = 0.36, s.e. = 0.11) 

had significantly higher average excess BMI compared to individuals in the no maltreatment 

class (Table 2). After adjusting for relevant confounders, the relationship between the poly-

maltreatment class and average excess BMI abated to non-significant levels (b = 0.19, s.e. = 

0.20), whereas the relationship between maltreatment onset during adolescence and average 

excess BMI sustained (b = 0.28, s.e. = 0.11). Model fit improved upon inclusion of 

confounders (unadjusted: AIC = 101055.433, BIC = 101102.110; adjusted: AIC = 

99586.849, BIC = 99726.881).

Discussion

The present study lends nuance to the association between child maltreatment and 

longitudinal weight outcomes by using a DAG-informed approach to inform covariate 
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selection, considering the multiple features of maltreatment (type, timing, and frequency), 

and evaluating longitudinal weight outcomes as opposed to cross-sectional. Contrary to 

previous findings (Alvarez et al., 2007; Bentley & Widom, 2009; Helton & Liechty, 2014; J. 

G. Noll et al., 2009; Richardson et al., 2014; Schneiderman et al., 2015; Shin & Miller, 

2012), our analyses suggest that the association between maltreatment experiences and 

longitudinal weight outcomes dissipates after controlling for relevant confounders.

This unexpected finding could be due to the motivation for this study: addressing analytic 

shortcomings and biases from previous analyses. Previous estimates may be biased due to: 

1) inadequate selection of control variables; 2) improper operationalization of child 

maltreatment experiences; and 3) restricting analyses to cross-sectional health outcomes. 

Addressing any one of these issues may have resulted in a different pattern of results, and 

addressing these three issues at once provides greater confidence in our findings. However, 

whereas we did not detect a direct relationship between maltreatment experiences in 

childhood and longitudinal weight outcomes, the mechanisms driving weight outcomes 

might differ between individuals who have experienced maltreatment and the general 

population. For example, previous work has found that depressive symptoms mediate the 

relationship between physical abuse and BMI trajectories among girls (Sacks et al., 2017). 

Although equivalent longitudinal weight outcomes may be observed between individuals 

who have experienced child maltreatment and those who have not, intervention targets may 

differ between the groups—for example, targeting depressive symptoms among individuals 

who have experienced maltreatment versus targeting diet among the general population. 

Future analyses should investigate the potential for such differences.

Although the present findings suggested that child maltreatment in childhood is not causally 
associated with longitudinal weight outcomes, the unadjusted model indicates that 

individuals who have experienced multiple types of maltreatment in childhood have an 

average excess BMI that is, on average, 0.46 kg/m2 higher than that among individuals who 

have never experienced child maltreatment—a 17% increase in average excess BMI. Even 

though childhood maltreatment may not be the direct cause of this higher average excess 

BMI, clinicians should seek to understand patients’ maltreatment histories because these 

histories may represent a constellation of risk factors that increase an individual’s risk for 

poor weight outcomes. Moreover, future work should explore if obesity treatment and 

prevention strategies may be more effective among individuals who have experienced child 

maltreatment if delivered in a trauma-informed manner.

Whereas our adjusted model did not find a relationship between maltreatment experiences in 

childhood and average excess BMI, we did find a significant relationship between 

adolescent-onset maltreatment and average excess BMI from adolescence to young 

adulthood. No studies to our knowledge have considered if the relationship between 

maltreatment and weight is influenced by the age of maltreatment, yet the present analyses 

suggest the distinction between maltreatment onset in childhood versus adolescence may be 

important. Timing of first child maltreatment experience may influence health outcomes 

through various mechanisms, and these mechanisms likely depend on the health outcome of 

interest. For example, research has demonstrated early maltreatment is more deleterious than 

later maltreatment for psychopathology outcomes (Dunn et al., 2013), perhaps because early 
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maltreatment compromises a child’s ability to master developmental milestones (Cicchetti & 

Rogosch, 2002). However, later exposures, such as those occurring during adolescence, 

might be more harmful for other health outcomes. The present analyses suggest later onset 

of maltreatment may carry consequences for longitudinal weight outcomes, whereas child 

onset maltreatment may not be as salient, perhaps because children have not developed the 

cognitive skills to realize maltreatment experiences (Garbarino, 1989; Garmezy & Rutter, 

1983).

The present study carries limitations. Because maltreatment data were retrospectively 

reported by respondents without a validated instrument for assessing child maltreatment, the 

data are subject to recall and reporter bias. Due to the nature of the data, we were only able 

to capture maltreatment timing with respect to when maltreatment began—we did not have 

information regarding the duration of maltreatment, which may be an important aspect to 

consider in these relationships. Moreover, in selecting control variables, our DAG model 

may be subject to our own researcher biases. Additionally, although the present analyses 

accounted for maltreatment type, timing, and frequency in childhood, we did not account for 

these same features within adolescent-onset maltreatment. Future analyses should explore 

the relationship between adolescent-onset maltreatment experiences and longitudinal weight 

outcomes by considering both the type and frequency of maltreatment.

Conclusion

Although we did not find a relationship between various child maltreatment experiences and 

average excess BMI from adolescence to adulthood, we did find a significant, positive 

relationship between adolescent-onset maltreatment and average excess BMI. Future 

research should consider mechanisms underlying the relationships between adolescent-onset 

maltreatment and longitudinal weight outcomes in an effort to inform policy and 

intervention to improve health outcomes among this population.
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Figure 1. 
Directed acyclic graph (DAG) illustrating the causal diagram for the effect of child 

maltreatment on average excess BMI from adolescence to young adulthood.

Note: Arrows represent direct causal effects (i.e., the process determining the variable value 

at the end of an arrowhead is directly influenced by the status of the variable value at the 

arrow origin); Light gray ovals: Ancestor of exposure and outcome; Dark gray ovals: 

Ancestor of outcome; White ovals: Exposure (child maltreatment) and outcome (average 

excess BMI); Dotted borders: Latent (i.e., unobserved) variables; Bolded borders: Minimal 

sufficient adjustment set for estimating the total effect of ‘child maltreatment’ on ‘average 

excess BMI.’
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Table 1.

Descriptive statistics of the sample from the National Longitudinal Study of Adolescent to Adult Health (N = 

17,669), stratified by latent class analysis maltreatment class.

Variable Total, x or % No maltreatment, x or 
%

Physical abuse, x
or %

Physical abuse+ 
neglect, x or %

Poly maltreatment, x or 
%

Average excess BMI 2.80 (4.19) 2.73 (0.08) 2.90 (0.14) 2.97 (0.22) 3.11 (0.18)*

Male 51% 50% 52% 62%*** 41%***

Parental obesity 24% 23% 24% 25% 27%

Birthweight 1.58 (19.9) 1.65 (0.35) 1.71 (0.60) 1.32 (0.94) 0.41 (1.12)

Breastfed 20% 20% 22% 14%** 16%*

US born 94% 94% 92%** 93% 93%

Parent employment 70% 70% 69% 69% 67%

Race/ethnicity

 White 66% 68% 64%* 53%*** 57%***

 Hispanic 12% 11% 13% 16% 13%

 Black 16% 16% 14% 21%* 20%*

 Other 6.7% 5.6% 8.8%*** 9.3%** 9.6%*

Parent education

 < High school 12% 12% 12% 17% 17%**

 High school 28% 28% 27% 31% 31%

 Some college 30% 29% 31%* 33% 31%

 College graduate 30% 32% 30% 19%*** 22%***

n 17,669 11,944 3,799 901 1,025

Note: Descriptive statistics are averaged over 20 imputed datasets and account for survey weighting and clustering. Birthweight and pubertal status 
are both mean-centered. Asterisks indicate significant differences from the “no maltreatment” class.

*
p < .05.

**
p < .01.

***
p < .001.
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Table 2.

Regression analysis results for the relationship between child maltreatment class and average excess BMI, 

using data from the National Longitudinal Study of Adolescent to Adult Health (N = 17,669).

Variable Unadjusted model, coefficient (SE) Adjusted model, coefficient (SE)

Physical abuse class 0.16 (0.13) 0.17 (0.12)

Physical abuse + neglect class 0.22 (0.25) 0.03 (0.24)

Poly-maltreatment class 0.46 (0.20)* 0.19 (0.20)

Adolescent onset maltreatment 0.36 (0.11)** 0.28 (0.11)*

R2 0.002 0.083

Note: Estimates are averaged over 20 imputed datasets and account for survey weighting and clustering. Asterisks indicate significant effects:

*
p < .05.

**
p < .01.

***
p < .001.

Adjusted model controls for: biological sex (male or female); race/ethnicity (non-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 a child was exclusively breastfed for 6+ months (yes/no); if a child was born in the United States (yes/no); and if a 
biological mother or father was obese (yes/no).
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