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Abstract

The aim of this paper was to better understand how child and adult adversities cluster together into 

classes, and how these classes relate to body weight and obesity. Analyses included 2015 and 2018 

data from emerging adults (18–25 years old) who participated in a state surveillance system of 2- 

and 4-year college students in Minnesota (N=7,475 in 2015 and N=6,683 in 2018). Latent Class 

Analyses (LCA) of 12 child and adult adversities were run stratified by gender and replicated 

between 2015 and 2018. The distal outcome procedure and three-step Bolck-Croon-Hagenaars 

approach were used to estimate predicted BMI means and predicted probabilities of obesity for 

each class, adjusted for covariates. The LCA identified seven classes in women and 5 in men. In 

women, BMI ranged from 23.9 kg/m2 in the lowest-BMI class (“Adult Adversities and Childhood 

Household Dysfunction”; 95% CI: 22.6–25.1) to 27.3 kg/m2 in the highest-BMI class (“High 

Lifetime Adversities”; 95% CI: 25.9–28.7), a statistically significant difference of 3.4 kg/m2. In 

men, the adjusted BMIs ranged from 24.6 kg/m2 (“Low Adversities”; 95% CI: 24.3–25.0) to 26.0 

kg/m2 (“Childhood Household Mental Illness”; 95% CI: 25.1–26.9), a statistically significant 

difference of 1.4 kg/m2. The pattern was similar for obesity. These results indicate that specific 

classes of child and adult adversities are strongly associated with BMI and obesity, particularly in 

women. A key contribution of LCA appeared to be identification of small classes at high risk for 

excess weight.

*Corresponding author. santa099@umn.edu.
CRediT author statement
N. Jeanie Santaularia: Formal analysis, Writing - Original Draft, Writing - Review & Editing, Visualization Majel R. Baker: Formal 
analysis, Writing - Review & Editing Darin Erickson: Methodology, Writing - Review & Editing Patricia Frazier: 
Conceptualization, Writing - Review & Editing Melissa N. Laska: Conceptualization, Writing - Review & Editing Katherine Lust: 
Data Curation, Writing - Review & Editing, and Susan M. Mason: Writing - Review & Editing, Conceptualization, Supervision, 
Funding acquisition

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our 
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of 
the resulting proof before it is published in its final form. Please note that during the production process errors may be discovered 
which could affect the content, and all legal disclaimers that apply to the journal pertain.

HHS Public Access
Author manuscript
Prev Med. Author manuscript; available in PMC 2022 May 01.

Published in final edited form as:
Prev Med. 2021 May ; 146: 106455. doi:10.1016/j.ypmed.2021.106455.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Keywords

adverse childhood experiences; obesity; latent class analysis

INTRODUCTION

An estimated 5.5 million Americans develop obesity by their early 30s,(Gordon-Larsen et 

al., 2004) setting a course for poor health across the lifespan.(Cheng et al., 2016; Guo et al., 

2016; Twig et al., 2014) Individuals with Adverse Childhood Experiences (ACEs), including 

childhood maltreatment (e.g., sexual, physical, emotional abuse; neglect) and household 

dysfunction (e.g., parent/caregiver mental illness, incarceration, household domestic 

violence), have a particularly high risk of obesity.(Danese and Tan, 2014) For example, a 

meta-analysis of 41 studies estimated childhood abuse was associated with 36% increased 

risk of adult obesity (BMI≥30 kg/m2).(Danese and Tan, 2014) At least one childhood 

instance of sexual, verbal, fear of physical and physical abuse accounts for an estimated 8% 

of population-wide obesity and 17% of class III obesity (BMI≥40kg/m2)(Williamson et al., 

2002), on par with high sugar consumption.(Te Morenga et al., 2013) Importantly, ACE-

related obesity may first develop in late adolescence or emerging adulthood (18–25 years).

(Noll et al., 2007),(Roehrkasse and Wildeman, 2019) This evidence suggests a need for 

targeted obesity prevention among emerging adults with ACE histories, potentially before 

the onset of many weight-related problems.(Nelson et al., 2008) However, information is 

lacking with regard to what ACEs or combinations of ACEs are associated with the greatest 

weight-related risks at this age, and whether the current approach of measuring ACEs as a 

unidimensional construct (i.e., a summed score) is adequate for identifying those at greatest 

risk.

Recent research has used more complex analytic tools, like latent class analysis (LCA), to 

identify specific combinations of ACE exposures that confer higher risk of various 

outcomes.(Charak et al., 2019; Menard et al., 2004; Merians et al., 2019; Shin et al., 2018a, 

2018b) These analytic tools go beyond the widely-used ACE summary score by 

acknowledging that ACEs encompass diverse and correlated exposures, and that subsets or 

combinations of these exposures may have different associations with health outcomes. 

Because prior LCA studies have examined a heterogeneous array of ACEs, findings are 

difficult to synthesize. However, studies generally suggest that ACEs cluster into 

interpretable classes,(Charak et al., 2019; Menard et al., 2004; Merians et al., 2019; Shin et 

al., 2018a, 2018b) and these classes predict outcomes like mental health and substance use.

(Berzenski and Yates, 2011; Charak et al., 2019; Merians et al., 2019; Shin et al., 2018a, 

2018b) For example, one study identified an “emotional adverse child experience” class and 

found this class to be associated with substantially greater mental health symptoms 

compared to a low ACE class in young adults.(Shin et al., 2018a) There is evidence of 

gender differences in the types of classes that emerge, and their associations with outcomes,

(Cavanaugh et al., 2015; Garraza et al., 2011) consistent with research on gender-specific 

effects of adversities.(Smith-Marek et al., 2015)
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Despite important advances in understanding classes of ACEs and how they are associated 

with important health outcomes, several research gaps remain. First, adversities in childhood 

are highly correlated with young adult experiences of victimization, like intimate partner 

violence and sexual assault.(Assink et al., 2018; Finkelhor et al., 2007; Lünnemann et al., 

2019; Relyea and Ullman, 2017; Smith-Marek et al., 2015; Turner et al., 2010) Those 

exposed to early events may show stronger stress sensitivity to life events in adulthood.

(Heim et al., 2000) Yet only one study(Charak et al., 2019) has examined whether childhood 

adversities cluster with adult victimization experiences in predictable ways that can advance 

characterization of lifetime adversity. Second, few LCA studies have attempted to replicate 

their findings;(Merians et al., 2019) due to the data-driven nature of LCA, replication is 

important to ensure findings are not driven by random variations in the sample. Finally, we 

know of no study that has examined obesity prevalence across ACE classes in emerging 

adults.

Therefore, the goals of this study were to better understand how child and adult adversities 

cluster into meaningful classes, and how these classes relate to body weight and obesity. We 

used LCA in a large state surveillance system of 2- and 4-year Minnesota college students to 

identify classes of ACEs and adult victimization exposures among emerging adults aged 18–

25. We used two years of data from this surveillance system to replicate our classes. We then 

compared the risk of obesity across identified classes. Given differences between men and 

women (Mason et al., 2016),(Hughes et al., 2017) analyses were gender stratified.

METHODS

Data

Data from the 2015 (N=12,220) and 2018 (N=10,579) College Student Health Survey 

(CSHS) were used. The CSHS is an annual surveillance system that recruits a random 

sample of undergraduate and graduate students from institutional enrollment lists in 2-year 

and 4-year public and private Minnesota colleges. Response rates were 31.6% for 2015 and 

36.6% for 2018. Survey methodology is documented elsewhere.(Health and Health-Related 
Behaviors 2015 College Student Health Survey Report 2015 College Student Health Survey 
Report, n.d., “Health and Health-Related Behaviors 2018 College Student Health Survey 

Report,” n.d.) Briefly, students are randomly invited through multiple mailings and emails. 

To our knowledge, this is the only population-based survey with adequate 2- and 4-year 

college student representation to measure both ACEs and adult adversities. Findings were 

cross-replicated across two years of data; results from 2018 are presented as the main 

findings because they are most current. To study emerging adults, only data from 

participants 18–25 years old(Arnett, 2000) (N=7,475 in 2015, N=6,683 in 2018) were 

analyzed.

Measures

Childhood adversities.—Childhood adversities were assessed using the 11-question 

ACEs questionnaire from the Behavioral Risk Factor Surveillance System (BRFSS),

(“Behavioral Risk Factor Surveillance System ACE Data |Violence Prevention|Injury Center|

CDC,” 2019) which asks respondents to retrospectively report whether they had experienced 
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any of the following before the age of 18: Childhood emotional, physical, and sexual abuse; 

household mental illness; household alcohol problems; household drug use; incarcerated 

household member; parental divorce/separation; and witnessed family violence. All 

childhood adversity measures were operationalized as dichotomous variables. Questions, 

response options, and dichotomization cut-points are described in Table 1.

Adult adversities.—Adult adversities included sexual assault, intimate partner emotional 

abuse, and intimate partner physical abuse, each asked regarding lifetime and past 12 

months. The past 12 month and lifetime responses were combined to create ever/never adult 

adversity variables. Full details of variable formation are in Table 1.

Outcomes: BMI and Obesity.—Body mass index (BMI) was calculated using self-

reported weight (converted to kilograms) divided by self-reported height (converted to 

meters) squared. Obesity was defined as a BMI of ≥30 kg/m2 (versus <30 kg/m2).

Sociodemographic variables.—Sociodemographic variables were used to characterize 

the sample and were included in adjusted models. Gender was defined as male or female; 

transgender, other, combination, and prefer not to answer were set to missing due to small 

sample sizes (2% of the sample). Race and ethnicity were defined as Latino/a, Black, Asian, 

and White; all other categories were set to missing due to small sample sizes (3.5% of the 

sample). Parental education was dichotomized with the highest education of any parent, 

stepparent, or adult caretaker into bachelor’s degree or more education versus less than a 

bachelor’s degree. Respondents’ post-secondary school type was defined as being currently 

enrolled in either a 2-year or 4-year college.

Statistical analyses

Analyses were conducted using Mplus Version 7.11 for both years and compared against 

each other. Replication hypotheses for 2018 data were pre-registered (“Classes of adverse 

experiences and their associations with body weight and obesity in emerging adulthood,” 

2020) at the Center for Open Science based on 2015 exploratory findings. LCA was 

performed using all 12 child and adult adversity variables as indicators, stratified by gender. 

A one-class model was fit first, then classes were added one at a time until the fit and/or 

interpretability worsened. Several criteria were used to judge model fit and precision,

(Masyn, 2015) including the sample size-adjusted Bayesian Information Criterion (a-BIC) 

value, Akaike Information Criterion (AIC) value, Vuong- Lo-Mendell-Rubin(VLMR) 

likelihood ratio test, and entropy. Smaller a-BIC and AIC values indicated better fit. 

Significant VLMR values indicated that the k class model was a better fit than the k-1 class 

model. Entropy values closer to 1.00 indicated more precision. The best model optimized fit 

criteria and had meaningful qualitative interpretation of classes. After identifying class 

structures with a good fit to the data and replicating our findings across the 2015 and 2018 

samples (as described further below and in Appendix Table A), mean BMI and obesity 

prevalences were assessed across classes. The distal outcome procedure and three-step 

Bolck-Croon-Hagenaars (BCH)(Asparouhov and Muthén, 2014) approach were used to 

estimate the crude and adjusted predicted population BMI means and obesity predicted 

probabilities for each class, estimated at the mean of the covariate levels (race/ethnicity, 
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parental education, 2/4year college).(Lane and Nelder, 1982) The distal outcome procedure 

estimates class-dependent distributions of BMI and obesity.(Lanza et al., 2013) The BCH 

method is superior to other methods because it uses weights to correspond to particular 

latent classes.(Asparouhov and Muthén, 2014) Overall and pairwise comparisons of 

covariate-adjusted BMI means and obesity probabilities across classes were tested. However, 

the primary focus was on estimation and patterns of results, not significance testing.(Lane 

and Nelder, 1982) Finally, a supplementary analysis among those reporting no diagnosed 

Post Traumatic Stress Disorder was run to explore whether the observed adversity-weight 

associations are the consequence of the traumatic effect of the adversity.

Missingness was handled differently across analysis stages. In LCA class formation, the 

model parameters were estimated using maximum likelihood and the expectation-

maximization procedure, which included all participants except those for whom all 

indicators were missing.(Nylund-Gibson and Choi, 2018) The distal outcome procedure and 

three-step BCH (Asparouhov and Muthén, 2015) approach used listwise deletion if missing 

an outcome or covariate measure, (Wang and Wang, 2012) which resulted in deleting 607 

(8%) and 715 (11%) observations from the 2015 and 2018 subsamples of emerging adults, 

respectively.

Replication

Analyses were replicated across the 2015 and 2018 data. The optimal number of classes in 

men and women were first compared across years and found to be identical in 2015 and 

2018. Specific classes from 2015 and 2018 were then matched based on item response 

probabilities. Most classes showed nearly identical item response probabilities across the 

two years, including all classes in men and 5 out of 7 classes in women. In the remaining 

two classes in women, differences between item response probabilities were tested using the 

partial boundary model.(Schmiege et al., 2018) Specifically, a high item response 

probability (>0.7) in 2015 was considered replicated in 2018 if either the item response in 

2018 was >0.7 or the item response was ≤0.7 but the upper 95% confidence limit was >0.7. 

Likewise, a low item response probability (<0.3) in 2015 was considered replicated in 2018 

if the 2018 item response was <0.3 or it was ≥0.3 but the lower 95% confidence limit was 

<0.3. This study was determined exempt by the Institutional Review Board at the University 

of Minnesota.

RESULTS

Descriptive

Table 2 displays demographic characteristics of the 2018 sample, stratified by gender. Men 

and women were similarly distributed across 2 versus 4-year colleges, with 17% of the 

sample attending 2-year schools. Race and ethnicity distributions were similar for men and 

women, but 67% of men reported one or both parents had a college education or more 

compared to 61% of women.
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LCA Class Selection

Table 3 displays fit indices for LCA models for males and females. Final models were 

selected based on which optimized the value of all fit criteria and class interpretability. Both 

2015 and 2018 data supported seven classes in women based on fit and class interpretability; 

although the AIC and BIC values continued to decrease with the 8-class model, the VLMR 

p-value became non-significant. For men, a 5-class model was best in 2015. For 2018, the 

VLMR p-value indicated a better fit for the 4-class model, but other indices pointed to the 5-

class model. We chose the 5-class model because it optimized fit statistics while avoiding 

too-small classes. The LCA class formation fit statistics for 2015 data are in Appendix Table 

A.

LCA Class Description

Figure 1 graphically represents item endorsement probabilities for each of the seven classes 

in the 2018 female sample. A class was interpreted to be homogenous with regard to an item 

when that item’s response probability was >.70 or <.30.(Masyn, 2015) Class 1,“Low 

Adversities,” (51% of sample) was characterized by low endorsement of all adversities. 

Class 2, “Adult Adversities and Childhood Household Dysfunction,” was characterized by 

high endorsements of lifetime sexual assault (response probability=.80), adult intimate 

partner emotional abuse (.91), and childhood household mental illness (.86). Classes 3 and 4 

were each identified by a single adversity, “Childhood Household Mental Illness” (.70), and 

“Childhood Emotional Abuse” (.83), respectively. Class 5, “Low Adult Adversities and High 

Child Adversities,” was characterized by low endorsement of adult adversities and high 

endorsement of childhood household mental illness (.92), childhood household alcohol 

abuse (.84), childhood household other drug abuse (.81), childhood household incarceration 

(.71), child witnessed domestic violence (.80), and childhood emotional abuse (.89). Class 6, 

“High Adult Adversities and Low Child Adversities,” was characterized by low endorsement 

of childhood adversities but high endorsement of lifetime sexual assault (.79) and adult 

intimate partner emotional abuse (.90). Lastly, Class 7, “High Adversities,” was 

characterized by overall high endorsement across both childhood and adulthood adversities 

including childhood physical abuse (.78), childhood emotional abuse (1.0), childhood 

household mental illness (.88), lifetime sexual assault (.91), adult intimate partner physical 

abuse (.82), adult intimate partner emotional abuse (1.0). Findings for women in 2015 and 

2018 replicated well (Appendix Figure A.1), as indicated by nearly identical response 

probabilities across years for five classes, with a sixth-class meeting replication criteria 

using the partial boundary model. One class did not replicate well: In 2015, Class 2 was 

characterized by lifetime sexual assault only, whereas in 2018 the class included sexual 

assault with other adult adversities and childhood household dysfunction.

Figure 2 graphically represents item endorsement probabilities for the five classes in the 

2018 male sample. Class 1, “Low Adversities,” (60% of sample) was characterized by low 

endorsement of all the adversities. Class 2 “Childhood Emotional Abuse,” was characterized 

by high endorsement of child emotional abuse (.78). Class 3, “Childhood Household 

Dysfunction and Childhood Emotional Abuse,” was characterized by childhood household 

mental illness (.79), childhood household alcohol abuse (.84), and childhood emotional 

abuse (.87). Notably, Class 3 showed relatively high endorsement of low-prevalence 

Santaularia et al. Page 6

Prev Med. Author manuscript; available in PMC 2022 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



experiences such as childhood household drug abuse (.67), and child witnessed domestic 

violence (.69). Class 4 and Class 5 were each distinguished by a single adversity: “Adult 

Intimate Partner Emotional Abuse” (.75) and “Childhood Household Mental Illness” (.76), 

respectively. The 5-class model replicated well across the 2015 and 2018 men’s sample. 

Appendix Figure A.2 has details on the class-specific item response probabilities for the 

five-class model in the 2015 men’s sample.

BMI and Obesity by Class

Figure 3 displays crude and adjusted mean BMI scores by latent class in the 2018 samples. 

Overall, after adjustment, there was a stronger association of adversity classes with BMI in 

women compared to men. In women, adjusted BMIs ranged from 23.9 kg/m2 (“Adult 

Adversities and Childhood Household Dysfunction”; 95% CI: 22.6–25.1) to 27.3 kg/m2 in 

the highest-BMI class (“High Lifetime Adversities”; 95% CI: 25.9–28.7), a statistically 

significant difference of approximately 3 kg/m2. In men, the adjusted BMIs ranged from 

24.6 kg/m2 (“Low Adversity Class”; 95% CI: 24.3–25.0) to 26.0 kg/m2 (“Childhood 

Household Mental Illness”; 95% CI: 25.1–26.9), a difference of less than 1.5 kg/m2 that was 

statistically significant. Significant differences between classes for men and women are 

presented in Appendix Table B; in the figures, a qualitative indication of statistically 

different estimates are indicated when the confidence intervals of one class do not overlap 

with the point estimate of another class.

Figure 4 displays the crude and adjusted predicted probabilities (PPs) of obesity (BMI ≥30 

kg/m2) by latent class in women and men. In women, the adjusted PP of obesity was lowest 

among the “Adult Adversities and Childhood Household Dysfunction” class (PP=6%, 95% 

CI: 0%−11%), followed by the “Low Adversities” class (PP=11%, 95% CI: 9%−12%), and 

highest among the “High Adversities” class (PP=23%, 95% CI: 16%−30%). These PPs 

represent a statistically significant range of 17 percentage points from lowest to highest 

obesity class. In men, the “Adult Intimate Partner Emotional Abuse” class and the “Low 

Adversities” class both had the lowest PPs of obesity (PP=12%, 95% CI: 5%−18%; 

PP=12%, 95% CI: 9%−14%, respectively). The highest predicted probability was found in 

“Childhood Household Mental Illness” at 19% (95% CI: 12%−25%), a statistically 

significant difference of 7 percentage points. Appendix Table C shows the parallel 2015 

results for BMI and obesity by class. Lastly, the supplementary analysis among only those 

with no PTSD shows similar patterns and magnitudes of association.

DISCUSSION

The goals of this study were to understand how child and adult adversities cluster together 

and how resulting classes relate to BMI and obesity in emerging adulthood (18–25 years). 

The LCA provided meaningful and interpretable classes that replicated well in men and 

women across two samples. Our analyses built on prior work by including childhood and 

adulthood adversities, which allowed identification of adversity clustering over time. For 

example, in women, the class characterized by adversities in both childhood and adulthood 

had a very high probability of childhood emotional abuse, indicating that emotional abuse in 

childhood may make women particularly vulnerable to later adverse events. In contrast, high 
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childhood household mental illness and household drug use did not appear to cluster with 

adult adversity in women.

Adversities were strongly associated with BMI and obesity, particularly in women. Prior 

research has documented associations between ACEs and weight.(Waehrer et al., 2020) 

These adversities may be related to weight via behavioral and/or biological mechanisms. 

Biologically, it is possible that adversities trigger a parasympathetic response impacting 

cortisol and other stress hormones that may increase weight.(Geiker et al., 2018) It may be 

that adversities reduce capacity for affect regulation (the ability to cope with distress), 

leading to obesity-promoting behaviors that are soothing or numbing, like overeating highly 

palatable foods that trigger dopaminergic reward responses.(Cammack et al., 2020; Corwin 

et al., 2011; Dallman et al., 2003; Pecoraro et al., 2004) The reasons for gender differences 

in these relationships are unknown. It is possible that these mechanisms are more prominent 

in women than men, due to social norms around food, differences in biology, and the well-

established correlation between sexual abuse and eating disorders, which some survivors 

report are an attempt to avert sexual attention.(Molendijk et al., 2017) It is possible that, due 

to their greater metabolic activity, men at this age are buffered against obesogenic impacts of 

maladaptive eating behaviors. At least one prior study found a stronger association between 

trauma and BMI in older men, indicating there may be a lagged effect in men.(Smith et al., 

2015)

Prior studies have generally used the cumulative ACE score to characterize individuals’ 

exposure to adversities.(Felitti et al., 1998) These studies have consistently found a stepwise 

increase in BMI, or prevalence of overweight/obesity, with increasing number of ACEs.

(Dallman et al., 2003) In women, the differences in BMI identified across the lowest-BMI 

and highest-BMI classes in our analysis appeared to be larger than most documented in prior 

literature using cumulative ACE scores.(Hughes et al., 2017) Using LCA appears to have 

identified small classes at very high obesity risk.

This study is not without limitations. First, self-report survey data were used for all 

measures; thus, there may be measurement error in adversities and BMI. However, because 

self-reported BMI is highly correlated with measured BMI(McAdams et al., 2007), for 

population research, self-reported BMI is generally considered acceptable. With regard to 

measurement of adversities, there is no gold standard against which to measure retrospective 

self-report, as prospective measurements during adulthood or childhood (e.g., from parents) 

or objective records (e.g., child protection records) are difficult to obtain and likely suffer 

from under- and/or biased reporting.(Reuben et al., 2016) Retrospective self-report, although 

imperfect, is therefore considered standard in population research. Further, interventions 

addressing ACEs in emerging adults will likely rely on retrospective self-report; thus our 

approach is optimal for informing practice. Second, the CSHS had response rates of 32% 

and 37% in 2015 and 2018, respectively. Although these response rates are not ideal, they 

are higher than other similar surveys in emerging adults.(American College Health 

Association-National College Health Assessment II: Reference Group Executive Summary 

Spring 2015, 2015) The low response rate may particularly affect external validity. Thus, it 

is important to replicate these findings across other data sources. Third, the sample is only 

representative of college students in Minnesota, and may differ from the general public; for 
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example, rates of traumatic events may be lower in our sample than in the general 

population.(Metzler et al., 2017) Finally, due to the cross-sectional nature of this study, there 

is no way to determine the temporal order of the relations among variables. In addition, the 

combination of last 12-month and lifetime adult adversities, which was necessary to obtain 

adequate endorsement, but limits the ability to estimate different associations of more versus 

less recent events with BMI and obesity. Other types of adversities (e.g., natural disasters) 

were not captured in our study. Given the dearth of population-based data on this age group, 

tolerance for these types of data limitations are necessary.

Despite these limitations, this study is novel in several ways. First, to our knowledge, this is 

the first study to examine relationships between classes of lifetime adversity and BMI/

obesity in emerging adults. Second, stratifying our analyses by gender adds a nuanced 

understanding of how lifetime adversities are associated with weight status for men and 

women. Finally, by replicating our findings in two large samples, we were able to ensure 

that findings of this data-driven approach were not driven solely by variations in the data.

In conclusion, our findings have implications for future research and interventions. Our 

findings are consistent with other research suggesting adversities are associated with BMI 

and obesity particularly in women, highlighting the need to address adversity exposure in 

obesity prevention approaches. Interventions are available to address psychological and 

behavioral aspects of hypothesized pathways between adversity and obesity (e.g., online 

interventions reducing psychological distress in those exposed to violence(Gilmore et al., 

2019)). Thus, a promising focus of future research is identifying the optimal combination of 

intervention components to reduce adversity-related obesity, and tailoring these components 

based on the specific adversities an individual has experienced. This study represents a step 

toward a tailored approach by identifying specific classes of adversities most associated with 

elevated BMI and obesity. Given that PTSD may mediate the relationship between 

adversities and health,(Schnurr and Green, 2004) future longitudinal studies are needed to 

identify the psychological, behavioral, and biological factors that are on the pathway from 

specific adversities to weight outcomes.(Mason et al., 2016) Because adversities are highly 

prevalent, strategies to prevent adversities themselves, as well as appropriate treatments to 

improve the well-being of individuals who have experienced adversities, are critically 

needed.
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Highlights

• Latent Class Analyses identified 7 classes in women and 5 classes in men

• Adult adversities clustered with child emotional abuse and household mental 

illness

• A difference between the lowest-BMI and highest-BMI classes was 3.4 kg/m2 

in women

• A difference between the lowest-BMI and highest-BMI classes was 1.4 kg/m2 

in men

Santaularia et al. Page 13

Prev Med. Author manuscript; available in PMC 2022 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Model-estimate, Class Specific Item Probabilities Profile Plot for the Seven-Class Model in 

the 2018 Women (% of sample)
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Figure 2. 
Model-estimate, Class Specific Item Probabilities Profile Plot for the Five-Class Model in 

the 2018 Men (% of sample)
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Figure 3. 
Crude and Adjusted BMI (kg/m2) by Latent Class in the 2018 Sample

Dotted line indicates adjusted mean BMI for Low Adversities class
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Figure 4. 
Crude and Adjusted Predicted Probabilities of Obesity by Latent Class in 2018 Sample

Dotted line indicates adjusted predicted probability of obesity in Low Adversities class
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Table 1.

Indicator Question and Response Coding

Child 
Adversities

Variable Name Question Response Options Coded 
Response

Childhood emotional 
abuse

How often did a parent or adult in your home ever swear at 
you, insult you, or put you down?

Never No

Once No

More than once Yes

Childhood physical 
abuse

How often did a parent or adult in your home ever hit, beat, 
kick, or physically hurt you in anyway? Do not include 
spanking.

Never No

Once Yes

More than once Yes

Childhood sexual 
abuse

How often did anyone at least 5 years older than you or an 
adult, ever touch you sexually?

Never No

Once Yes

More than once Yes

Childhood sexual 
abuse

How often did anyone at least 5 years older than you or an 
adult, try to make you touch them sexually?

Never No

Once Yes

More than once Yes

Childhood sexual 
abuse

How often did anyone at least 5 years older than you or an 
adult, force you to have sex?

Never No

Once Yes

More than once Yes

Household mental 
illness

Did you live with anyone who was depressed, mentally ill, or 
suicidal?

Yes Yes

No No

Don’t know/Not 
sure

Missing

Household alcohol 
abuse

Did you live with anyone who was a problem drinker or 
alcoholic?

Yes Yes

No No

Don’t know/Not 
sure

Missing

Household drug abuse Did you live with anyone who used illegal street drugs or who 
abused prescription medications?

Yes Yes

No No

Don’t know/Not 
sure

Missing

Incarcera'ed 
household member

Did you live with anyone who served time or was sentenced to 
serve time in a prison, jail, or other correctional facility?

Yes Yes

No No

Don’t know/Not 
sure

Missing

Parental divorce/
separation

Were your parents separated or divorced? Yes Yes

No No

Parents never 
married

No

Don’t know/Not 
sure

Missing

Witnessed family 
violence

How often did your parents or adults in your home ever slap, 
hit, kick, punch or beat each other up?

Never No

Once Yes

More than once Yes
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Child 
Adversities

Variable Name Question Response Options Coded 
Response

Adult 
Adversities

Lifetime sexual 
assault

Have you experienced actual or attempted sexual intercourse 
without your consent or against your will?

Yes-within the past 
12 months

Yes

No-within the past 
12 months

No

Yes- within your 
lifetime

Yes

No- within your 
lifetime

No

Lifetime sexual 
assault

Have you experienced actual or attempted sexual touching 
without your consent or against your will?

Yes-within the past 
12 months

Yes

No-within the past 
12 months

No

Yes- within your 
lifetime

Yes

No- within your 
lifetime

No

Adult Intimate 
partner physical abuse

Have you been slapped, kicked or pushed by your significant 
other or spouse/partner?

Yes-within the past 
12 months

Yes

No-within the past 
12 months

No

Yes- within your 
lifetime

Yes

No- within your 
lifetime

No

Adult Intimate 
partner emotional 
abuse

Have you been hurt by threats, "ptf -do wns', or yelling from 
your significant other or spouse/partner?

Yes-within the past 
12 months

Yes

No-within the past 
12 months

No

Yes- within your 
lifetime

Yes

No- within your 
lifetime

No
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Table 2.

Percentage of Socio-demographic Characteristics by Gender

2018 % (n)

Men Women

Race and Ethnicity

Latinx 6.1( 134) 5.5( 242)

Black 4.7( 103) 4.9( 216)

Asian 12.6( 275) 11.1( 485)

White 76.6( 1673) 78.5( 3440)

2/4 Year School

2-year 17.6( 389) 16.8( 747)

4-year 82.5( 1828) 83.2( 3693)

Parental Education

Less than college 32.9( 716) 38.6( 1684)

College or more 67.1( 1463) 61.4( 2678)
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Table 3.

Women and Men model fit indices and class prevalence for exploratory latent class analysis

Number of 
Class 

Prevalences

Log-
likelihood

Adjusted 
BIC

AIC Entropy Vuong-
Lo-

Mendell-
Rubin p-

value

Class Prevalences (%)

2018 Women Sample 
(N=4455)

1 2 3 4 5 6 7 8

1 −24166 48394 48355 1.00 - 100.0

2 −21819 43768 43687 0.77 0.00 68.4 31.6

3 −21340 42879 42757 0.80 0.00 63.8 12.7 23.5

4 −21048 42362 42197 0.78 0.01 56.3 7.0 3. 2 2 13.5

5 −20833 41999 41793 0.76 0.01 11.4 13.0 13.5
3. 8 

5 8.4

6 −20698 41798 41550 0.77 0.00 52.1 12.6 11.6 13.5 4.2 6.0

7 −20629 41728 41438 0.77 0.00 10.7 4.3 4.2 12.2 4.2 50.9 13.6

8 −20582 41702 41370 0.75 0.18 48.4 10.2 12.2 4.2 4.1 6.5 4.2 10.2

2018 Men 
Sample 
(N=2228)

1 −10012 20078 20048 1.00 - 100.0

2 −9019 18151 17843 0.78 0.00 75.1 24.9

3 −8884 939 8374 0.69 0.00 61.0 14.0 25.1

4 −8755 17740 17611 0.71 0.00 56.4 12.9 23.3 7.4

5 −8656 17603 17441 0.76 0.11 60.2 11.8 13.6 7.6 6.9

6 −8611 17571 3677 0.77 0.05 59.1 13.2 13.5 6.6 3.8 3.8
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