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Abstract

Background: Adverse childhood experiences (ACEs) are a public health crisis, affecting 

nearly half of children in the United States. Long-term effects of ACEs on psychological well-

being, engagement in risk behaviors, and physical health have been observed. Moreover, many 

individuals exposed to ACEs are also affected by an accumulation of stressors due to broader 

structural inequities.

Objective: The current study examined heterogeneity in patterns of ACEs, explored how these 

patterns varied based on race, gender, and socioeconomic status, and assessed how ACE patterns 

were associated with physical health, mental health, and risk-related outcomes in adulthood.

Participants: Drawing on the Add Health dataset, survey data from Waves I, III, IV (n = 12,288) 

was analyzed. Mean age of participants was 28.3 (SD = 1.9), more than half were female (54.4%), 

and a little less than half identified as youth of color (46.7%).

Method: Multigroup latent class analysis explored heterogeneity in ACE exposure and variations 

based on structural inequity. Latent class regression assessed associations between ACE classes 

and outcomes.

Results: A four-class solution was identified. Class sizes and latent structures differed by gender. 

Among males and females, the low adversity class had more positive outcomes compared to all 

classes, while the childhood maltreatment and high adversity/community violence classes engaged 
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in more risk-related behaviors. Among females, the childhood maltreatment class had worse 

physical health outcomes. Very small to medium effects were observed.

Conclusion: Findings highlight the importance of examining heterogeneity in ACE exposure, 

and how patterns of ACEs may differentially affect outcomes in adulthood.

Background

Adverse childhood experiences (ACEs) are potentially traumatic events an individual may 

be exposed to during childhood (Felitti et al., 1998). While the ACE framework has brought 

attention to the harmful effects of childhood adversity on well-being, several critiques of 

this framework have been noted. A primary critique is that the ACE framework fails to 

recognize other sources of stress that emerge from oppressive social contexts that may 

account for adversity exposure in disadvantaged populations and give rise to continuity 

of exposure to stressful events throughout the lifespan (Bateson et al., 2020; Finkelhor et 

al., 2015). Acknowledging these additional sources of hardship is important considering 

that lack of access to resources likely contributes to youth’s ability to physically and 

psychologically respond to environmental stressors (e.g., Metzler et al., 2017). Additionally, 

the use of an overall ACE count does not acknowledge the differential impact of various 

types of adverse experiences. Several recent studies have taken a person-centered approach 

to examine patterns of ACEs and have found a childhood maltreatment class, a household 

dysfunction/caregiver absence class, and low adversity class across different samples (e.g., 

Cavanaugh et al., 2015; Lacey et al., 2020; Lee et al., 2020; Merians et al., 2019; Shin et 

al., 2018). Across these studies, the low ACE class has typically demonstrated more positive 

psychological, physical, and risk-related outcomes compared to the childhood maltreatment 

class, with fewer differences seen compared to the household dysfunction/caregiver absence 

class, highlighting the need to further explore how heterogeneity in ACEs may differentially 

impact youth.

Research has highlighted the impairing physiological and psychosocial consequences that 

may result from ACE exposure (e.g., Kim et al., 2013; Marusak et al., 2015; Wilson et 

al., 2012). Considering the substantial disruptions to development of areas of the brain 

responsible for regulatory processes (Kim et al., 2013), children exposed to adversity often 

have difficulties with emotion regulation (e.g., Cloitre et al., 2008; Ehring & Quack, 2010), 

as well as behavioral and psychological health issues (Nelson et al., 2020). Moreover, given 

the significant impact of early adversity on immune functioning (Elwenspoek et al., 2017), 

associations between ACE exposure and severe physical health problems in adulthood 

have also been noted (Baker et al., 2009; Kalmakis & Chandler, 2015). However, when 

interpreting these associations, it is important to consider that adversity may emerge out of 

oppressive contexts which facilitate continued chronic stress exposure and other negative 

outcomes.

Cumulative inequality theory highlights how oppressive systems perpetuate inequality and 

maintain adversity exposure and negative effects of stress across the lifespan (e.g., Ferraro 

& Shippee, 2009; Hughes et al., 2017; Nurius et al., 2012; Schafer et al., 2011). This 

theory emphasizes the importance of considering broader social contexts, such as inequity 
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related to race, gender, and SES, that may produce differences in opportunities and access 

to resources and increased exposure to adversity, which in turn affect life trajectories in 

terms of health and well-being (Dannefer, 2003; Ferraro et al., 2016; Jackson, 2015). Thus, 

it is important to examine relationships between forms of adversity and structural inequities, 

defined as the systemic disadvantages experienced by individuals from groups impacted by 

social risk factors related to race, ethnicity, gender, class, as well as other domains (National 

Academies of Sciences, Engineering, and Medicine, 2017).

Miller and colleagues’ (2011) theoretical model of childhood adversity focuses on the 

impact of stress related to structural inequities as well as forms of childhood maltreatment 

on both behavioral and biological outcomes. Their model indicates that people who face 

more adversity in childhood, due to structural inequities and/or maltreatment, are more 

likely to experience stress in adulthood. Walsh and colleagues (2019) systematic review 

supports these findings, highlighting how youth who grow up in a lower socioeconomic 

position are at greater risk for exposure to adversity during childhood. Umberson and 

colleagues (2014, 2016) went further to build on Miller et al.’s (2011) model and examine 

the role of race in the context of adversity exposure. Their work highlighted how Black 

children are disproportionately exposed to higher levels of adversity, are more vulnerable to 

the impact of adversity on relationships in adulthood, and experience greater accumulation 

of additional daily life stressors in terms of racism and discrimination, all of which foster 

social isolation, conflict, and limit access to resources that are typically available through 

social ties (e.g., Umberson et al., 2014; Umberson et al. 2016; Slopen et al., 2015). Kim 

and Drake (2018) found racial differences in maltreatment rates, though disparities in 

maltreatment rates based on race were no longer significant when controlling for SES. These 

findings suggest that accumulation of structural inequities related to poverty may account for 

differences in exposure to maltreatment. Thus, more research is needed examining patterns 

of adversity exposure, looking at how different forms of adversity may influence individual 

health and well-being, as well as how structural inequities may account for differences in 

adversity exposure.

One recent study also examined how ACE classes may vary when considering race, with 

findings indicating differences in proportions of youth within each class and configural 

differences in ACE classes (Maguire-Jack et al. 2019). Specifically, White youth had lower 

exposure to ACEs and lower total number of ACEs compared to Latinx and Black youth. 

Examination of the latent class structure within the full sample and separately for each racial 

group also showed structural differences in the classes, such that Black and Latinx youth 

were more likely to experience neighborhood violence, racial discrimination, and parental 

incarceration, while White youth were more likely to have a parent with substance use 

problems. As noted by the authors, exposure to discrimination and neighborhood violence, 

and increased rates of parental incarceration are linked to racial inequities that perpetuate 

harm and cause continued stress and exposure to youth of color. Therefore, these findings 

highlight the need to examine how structural inequities related to race may impact the types 

of ACEs to which youth are exposed.

Moreover, ACE studies have shown variation in patterns of risk and psychological 

symptomatology based on gender (e.g., Cavanagh et al., 2015; Garrazza et al., 2011; 
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Haahr-Pederson et al., 2020; Walrath et al., 2004). Walrath et al. (2004) used latent class 

analysis to identify risk classes based on gender and found that while similar patterns of 

risk were observed (low-risk, status-offense, abuse, high-risk), the proportions of girls and 

boys in each class varied, with fewer girls being in the low-risk class and fewer boys 

in the abuse and high-risk classes. Adding to this work, Garrazza and colleagues (2011) 

found the same patterns of risk and noted that there were more girls in the high-risk 

class as compared to boy, as well as differences in the probability of endorsing risk items. 

Cavanaugh and colleagues (2015) looked at associations between classes of ACEs and 

mental and substance use disorders. They found that while patterns were similar across 

genders, classes of mental health differed such that females were more likely to experience 

internalizing disorders while males were more likely to experience externalizing disorders. 

Additionally, Haahr-Pederson et al., (2020) saw both configural and structural differences in 

ACE class between males and females, such that males only had a low adversity and mixed 

adversity class, while females had a four-class solution consistent with past work examining 

ACE patterns. However, across genders, those in the low adversity class demonstrated more 

positive socioemotional and psychological wellbeing.

Looking at socioeconomic differences, Wolff and colleagues (2018) identified differences 

in ACE exposure for youth involved in the juvenile justice system when considering 

concentrated disadvantage and affluence, measured by variables including living below 

the poverty line, family income, female-headed households, unemployment rates, high 

school degree, and receipt of public assistance. Findings demonstrated that concentrated 

disadvantage was positively associated with a high adversity class, greater family violence 

and household incarceration, but less physical and sexual abuse.

While recent studies have examined class differences based on race, gender, and 

socioeconomic status (e.g., Cavanaugh et al., 2015; Haahr-Pederson et al., 2020; Maguire-

Jack et al., 2020; Wolff et al., 2018), these studies did not test for measurement equivalence 

using constrained versus unconstrained models, and instead ran latent class analyses 

within groups separately. Building on this previous research, this study aimed to examine 

heterogeneity in ACE patterns, how these patterns may vary based on structural inequities, 

and associations between different types of ACEs psychological, risk-related, and physical 

health outcomes in adulthood. To investigate these research questions, secondary data 

analysis was conducted using de-identified data from the Add Health dataset.

Method

Participants completed surveys at and in-home interviews that covered a range of topics 

including health, relationships, behaviors, and academic and vocational outcomes. Wave I 

collected data from youth between ages 11 and 21 during 1994–1995. Wave II involved 

in-home interviews with youth in 1996, with all participants being eligible aside from those 

who graduated in 1995 (n = 14,738). Wave III collected data from all eligible participants 

between 2001 to 2002 (n = 15,197) who were anywhere from 18 to 28 years old. Between 

2008 to 2009, Wave IV was collected data from participants who were ages 24 to 34 (n = 

15,701). All participants included in the Add Health dataset will be included in secondary 
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data analysis. This study was determined exempt by the Suffolk University Institutional 

Review Board.

Participants

The dataset includes information from a nationally representative sample of 80 high schools 

and 52 middle schools from the United States. The sample includes 20,745 participants, with 

four waves of data including information from participants during childhood and adulthood 

and caregivers. The current study utilizes data collected from children and their caregivers 

during Waves I, III, and IV. Following Add Health guidelines to best preserve the nationally 

representative nature of the sample, participants without valid sample weights were excluded 

from analyses (n = 8,457).

Measures

Adverse childhood experiences (Waves I, III, and IV).—Twelve binary indicators 

were used to identify whether or not participants had been exposed to adversity during 

childhood. Items were consistent with those used by Lee and colleagues (2020), including 

supervisory neglect, emotional neglect, physical abuse, emotional abuse, sexual abuse, 

suicide attempt of household adult, parental alcohol abuse, parental separation/divorce, 

incarceration of household adult, experience in the foster care system, witnessing of 

violence, and exposure to violence.

Psychological Outcomes (Wave IV)—Psychological Outcomes (Wave IV) included 

a binary item reflecting a lifetime mental health diagnosis, as well as continuous scales 

assessing depression, anxiety, and stress.

Depression—Depression was assessed with five items rated on a four-point Likert scale 

assessing frequency of experiencing symptoms of depression during the past seven days. 

Sample items included: “You were bothered by things that usually don’t bother you” and 

“You could not shake off the blues, even with help from your family and your friends”. The 

scale demonstrated acceptable reliability (alpha = .79).

Anxiety—Anxiety was assessed with four items rated on a five-point Likert scale assessing 

how much participants agreed with statements reflecting symptoms of anxiety “as you 

generally are now”. Sample items included: “I worry about things” and “I get stressed out 

easily”. The scale demonstrated acceptable reliability (alpha = .70).

Stress—Stress was assessed with four items rated on a five-point Likert scale from the 

Perceived Stress Scale (Cohen et al., 1994) asking participants “In the last 30 days, how 

often have you…” with sample items including “…felt that you were unable to control the 

important things in your life?” and “…felt that difficulties were piling up so high that you 

could not overcome them?” The scale demonstrated acceptable reliability (alpha = .72).

Risk-Related Outcomes (Wave IV)—Risk-Related Outcomes (Wave IV) included 

binary items reflecting engagement of non-violent behaviors, engagement in violent 

Parnes and Schwartz Page 5

Child Abuse Negl. Author manuscript; available in PMC 2023 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



behaviors, and diagnosis of a sexually transmitted illness (STI) within the past 12 months, as 

well as recent alcohol-related difficulties.

Physical Health Outcomes (Wave IV)—Physical Health Outcomes (Wave IV) included 

binary items representing engagement in health-related help-seeking behavior, having a 

lifetime physical health diagnosis, and having high blood pressure, as well as continuous 

measures of body mass index (BMI), waist circumference, and C-reactive protein and 

Epstein-Barr Virus as biomarkers of stress and inflammation.

Structural Inequities (Wave I)—Structural Inequities (Wave I) were assessed with 

various demographic measures. Participant race/ethnicity was assessed with questions 

asking, “What is your race?” and “Are you of Hispanic or Latino origin?” For the purposes 

of the multigroup latent class analyses (LCA), individuals were recoded into categories 

of White, non-Black person of color, and Black. Participant gender was identified by 

interviewers who were asked to confirm participants’ sex, which was coded as male, female, 

refused or don’t know. Challenges with this approach to measuring both race and gender 

are discussed in the limitations section. A binary indicator of childhood socioeconomic 

disadvantage was based on items from Wave I, including family income and receipt of 

public assistance (following recommendations from Raposa et al., 2018). Family income 

was assessed with the following question: “How much income, before taxes, did your 

family receive in [past year]? Include your own income, the income of everyone else in 

your household, and income from welfare benefits, dividends, and all other sources.” Given 

that there were no items asking about number of household dependents, family income 

below the poverty line was based on the average poverty line threshold between 1994 and 

1995 for a two person household including one person under the age of 65 ($10,118), 

collected from the US census data (https://www.census.gov/data/tables/time-series/demo/

income-poverty/historical-poverty-thresholds.html). This number was rounded up to the 

nearest 1,000. Receipt of public assistance included the following forms: Social Security 

or Railroad Retirement, Supplemental Security Income, Aid to Families with Dependent 

Children, food stamps, unemployment or worker’s compensations, or a housing subsidy or 

public housing. Individuals with reports of family income below the federal poverty line, 

receiving any of the aforementioned forms public assistance, or neighborhood poverty will 

be coded as experiencing economic disadvantage.

Potential covariates (Waves I, IV).—Potential covariates (Waves I, IV). Race and 

current socioeconomic status (SES) were used as covariates in path analyses. Current SES 

was assessed with questions asking participants to share whether they or anyone in their 

household had received any public assistance, welfare payments, or food stamps since the 

time of the last interview. Participants were also asked to indicate whether in the last 12 

months there was a time when they were unable to pay for phone service, rent or mortgage, 

household bills, or were concerned about food running out before they could get money to 

buy more. Participants who received public assistance, welfare payments, food stamps, or 

were unable to pay for bills or basic needs within the last 12 months were coded as lacking 

current socioeconomic stability.
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Data Analysis

Data management, descriptive statistics, and normality were conducted in SPSS version 

25.0 (IBM Corp., 1985–2017) and Mplus version 8.2 (Muthén & Muthén, 2012–2018). 

Normality for continuous variables was assessed with skew and kurtosis. Longitudinal 

sampling weights for participants at waves I, III, and IV (GSWGT134) were used to 

compensate for oversampling and adjust for bias, allowing for representation of the 

population as much as possible.

Given that multistage sampling was used, clustered observations of data were collected. 

Moreover, while the survey was probability-based, certain groups were oversampled, thus 

not all people had equal probability of selection. Of the 26,666 high schools in the United 

States sorted by size, school type, region, location, and percent White, a sample of 132 

schools was chosen. Thus, school was used as a cluster identifier (the primary sampling 

unit). Oversampled subgroups included high SES Black, Cuban, Puerto Rican, and Chinese 

adolescents, youth with disabilities, half siblings, and unrelated individuals in the same 

household. Sixteen schools were selected which accommodated such oversampling. While 

the Add Health sampling plan did not include a stratification variable, post-stratification 

adjustments to sampling weights were necessary so that region of country could be used 

as post-stratification variable (Chen, 2018). To account for these aspects of the complex 

survey design, design-based modeling was employed. School ID was accounted for as a 

clustering variable and region was included as the post-stratification variable in all analyses. 

Design-based models are used when relations of variables within clusters (i.e. schools) are 

not of interest. Adjusted sampling variances can be obtained taking into account sampling 

design as opposed to modeling the sampling design (Stapleton, 2020). No time-varying 

covariates were included in the model. Missing data was managed using full information 

maximum likelihood estimation with robust standard errors (MLR). This was the chosen 

estimator given that it is robust to non-normality when doing complex modeling.

Odds ratios and standardized beta coefficients are reported as measures of effect size for 

direct effects. Interpretation of effect sizes for odds ratios were OR < 1.68 is very small, 

OR < 3.47 is small, 3.47 ≤ OR < 6.71 is medium, OR ≥ 6.71 is large (Chen et al., 2010). 

Cutoffs for magnitude of beta coefficients for direct effects were β < .2 is small, .2 ≤ β < .5 

is medium, and β ≥ .5 is large (Acock, 2014).

LCA was employed to identify underlying latent classes of ACEs using 12 binary indicators. 

Model fit indices were used to determine which classes would be retained including: Akaike 

Information Criteria (AIC; Akaike, 1981), Bayesian Information Criteria (BIC; Schwarz, 

1978), Sample-Size Adjusted BIC (SSA-BIC; Sclove, 1987), and the Vuong-Lo-Mendell-

Rubin likelihood ratio test (VLMR; Lo et al., 2001). Lower values on the AIC, BIC, and 

SSA-BIC are indicative of better model fit (Vermunt, 2010). Several studies have shown that 

the BIC and SSA-BIC perform far better than the AIC, entropy statistics, and VLMR for 

model selection, particularly with large sample sizes (Nylund et al. 2007; Padgett & Tipton, 

2020; Weller et al. 2020). Entropy statistics were evaluated to determine the accuracy of 

group classification, with higher entropy statistic scores reflecting better class separation 

(Lanza et al., 2013) and values > 0.80 suggest a highly discriminating model though entropy 
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should not be favored for selecting the number of classes as it is not a reliable method for 

selecting classes (Tein et al., 2013). Significance of VLMR reflect whether the model with 

k latent classes is a better fit to than a model with k -1 classes (Nylund et al., 2007). Other 

criteria were assessed as needed, such as removal of solutions containing classes with a 

small proportion of the sample, as these may present challenges related to interpretability 

and replication of findings (Lanza et al., 2013). However, there are no consistent guidelines 

on determining class sizes and recent publications have included class sizes containing less 

than five percent of the sample (see review by O’Donnell et al., 2017), assuming the small 

class sizes conceptually makes sense and substantively contributes to data interpretation 

(Weller et al., 2020).

Multigroup LCA was then be used to compare the latent structure of item responses between 

multiple groups. For the purposes of this study, this procedure tested whether class structures 

could be considered the same based on differences in gender (male or female), SES (low 

or high), and race (non-Hispanic White, non-Black people of color [Hispanic, American 

Indian, Native American, Asian, Pacific Islander, Other], and non-Hispanic Black). The 

number of classes were kept the same in these models, however models were rerun either 

unconstrained (where probabilities and class proportions are free to vary), semiconstrained 

(where probabilities are constrained to be equal, but class proportions are free to vary), 

and fully constrained (where the probabilities and class proportions are constrained to be 

equal across groups). In these models, if the semiconstrained model fits better than the 

unconstrained model, this supports the assumption of measurement equivalence (i.e., the 

structure of the latent classes does not differ based on group). If the fully constrained model 

fits better than the semiconstrained model, this suggests that there are no differences by 

group in class size. Comparisons of model fit for unconstrained, semiconstrained, and fully 

constrained models were done using BIC and SSA-BIC values. Results were used to inform 

the inclusion of various covariates in the model, and subsequent analyses were run for 

each class and group depending on whether differences emerge when considering broader 

structural contexts.

Finally, logistic regressions, in which the outcome variable is categorical, and linear 

regressions, in which the outcome variable is continuous, were used to understand the 

association between ACE classes and outcomes in adulthood. Analyses were run using 

maximum likelihood estimation (MLR) with numerical integration, the recommended 

approach for models with a combination of categorical observed variables and continuous 

latent variables. Monte Carlo integration was necessary given that the model had more 

than three dimensions of integration. This method uses random resampling procedures to 

estimate the standard errors for coefficients (Muthén & Muthén, 2012–2018). Models were 

run with all outcome variables included to reduce the number of tests and therefore number 

of Type I errors. The low adversity class was first included as the reference condition, 

though comparisons among all classes were examined.
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Results

Descriptive Statistics

The final analytical sample included participants who had valid survey weights from Waves 

I, III, and IV in-home interview data (n = 12,288). Mean age of participants was 28.3 (SD 
= 1.9) and approximately 54.4% were female. Racial/ethnic identification of participants 

included 53.7% non-Hispanic White, 20.3% non-Hispanic Black, 15.6% Hispanic, 7.3% 

Asian or Pacific Islander, and 3.5% American Indian. Rates of adversity exposure were 

as follows: approximately 8.0% of the sample had been exposed to sexual abuse, 34.9% 

had been exposed to physical abuse, 46.5% had been exposed to emotional abuse, 38.0% 

had experienced supervisory neglect, 7.7% had experienced emotional neglect, 6.5% had a 

family member who attempted suicide, 12.7% had a caregiver who struggled with alcohol 

abuse, 23.6% had caregivers who were separated or unmarried, 17.4% had a caregiver 

who was incarcerated, 2.3% had lived in foster care, 5.2% had witnessed violence in the 

community, and 6.3% had directly experienced violence in the community.

Single-group LCA

The model fit for the one to seven class solutions for the entire sample are shared in Table 1. 

Results show that compared to a two-class and three-class solutions, the four-class solution 

had lower AIC, BIC, and SSA-BIC values, and higher entropy. While the five-class, six-

class, and seven-class solutions had lower AIC, BIC, and SSA-BIC, entropy values for these 

classes were lower and one of the classes included less than 5% of the sample. Considering 

both model fit, substantive interpretability, and consistency with previous findings (e.g., Lee 

et al., 2020), the four-class solution was chosen as the best model for the data. Class labels 

were given based on previous studies (Cavanaugh et al., 2015; Lee et al., 2020; Merians et 

al., 2019) and were named based on the type of ACEs that had the highest proportions for 

that class, though as described below, some ACE categories were seen at moderate levels 

within other classes.

The first class included 23.1% of the sample (n = 2833) and was labeled the ‘childhood 

maltreatment’ class, with higher proportions of physical abuse, emotional abuse, and 

supervisory neglect compared to all other classes. The second class included 13.4% of the 

sample (n = 1643) and was labeled the ‘caregiver absence’ class, with higher proportions 

of caregiver alcohol misuse, caregiver separation or divorce, and caregiver incarceration, 

and moderate levels of physical abuse, emotional abuse, and supervisory neglect (labeled 

household dysfunction in previous studies [e.g., Lee et al., 2020]). The third class included 

2.8% of the sample (n = 346) and was labeled the ‘community violence’ class, characterized 

by high proportions of witnessing and directly experiencing community violence, as well as 

moderate rates of physical abuse, emotional abuse, supervisory neglect, caregiver separation 

or divorce, and caregiver incarceration. Finally, the fourth class, including 60.7% of the 

sample (n = 7464), was labeled the ‘low adversity’ class, with low rates of adversity overall.

Multigroup LCA—The four-class solution chosen for the entire sample was further 

explored to see whether the same latent structures and class sizes held across various 

demographic characteristics representing structural inequities. BIC values for the multigroup 
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models were compared to assess model fit (Nylund et al., 2007), and chi-square difference 

tests were conducted to compare nested models (Eid et al., 2003).

Gender.: Multigroup LCA models were examined for females and males. Models were 

rerun for females and males separately to determine if there were the same number of 

classes in each group. Model fit indices based on lower BIC values supported a four-class 

solution for both females and males. Class structures generally identified a childhood 

maltreatment class, a caregiver absence class, and a low adversity class, however, for males 

a community violence class emerged, while for females the fourth class represented a high 

adversity class, with notably higher proportions of childhood maltreatment including sexual 

abuse, physical abuse, emotional abuse, supervisory neglect, emotional neglect, as well 

as higher proportions of caregiver absence including caregiver separation or divorce and 

caregiver incarceration.

As the next step, a multigroup LCA was estimated with both males and females included 

in the same model. The separate models indicated a four-class solution was appropriate for 

both samples, and based on the separate models, it was apparent that there were fundamental 

differences in exposure to community violence based on gender. Given the clear variation 

in adversity exposure across genders, there was no need to run fully constrained model. 

Thus, the multigroup LCA was run unconstrained and semiconstrained. When comparing 

the BIC across the unconstrained and semiconstrained models, the unconstrained model 

had a lower BIC value. Moreover, the Chi-square difference test was significant (ΔS-Bχ2 

= 160.70, p < .001), suggesting that the unconstrained model was better fitting than the 

semiconstrained model. Therefore, the unconstrained model was chosen, suggesting that 

latent class prevalence and conditional probabilities of ACEs differed between females and 

males. Consistent with the original model, the first class was representative of the ‘childhood 

maltreatment class’ and included 21.1% of females (n = 1411) and 25.9% of males (n = 

1454). The second class was characteristic of the ‘caregiver absence’ class and included 

14.2% of females (n = 946) and 8.3% of males (n = 468). The third class was similar to the 

original ‘community violence’ class for males but represented a generally ‘high adversity’ 

class for females with low proportions of community violence, including 8.5% of females (n 
= 570) and 6.6% of males (n = 368). Finally, the fourth class was the ‘low adversity’ class 

which include 56.2% of females (n = 3755) and 59.1% of males (n = 3314). Figures 1a and 

1b present class probabilities for the female and male samples separately.

Socioeconomic status.: Multigroup LCA models were then estimated for individuals who 

experience socioeconomic disadvantage and those with socioeconomic stability. Latent class 

models were run separately for both groups. The four-class solution was identified as the 

best fit for both models based on lower BIC values compared to the two-class solution 

and three-class solutions, though in both groups one class comprised less than 5% of the 

sample. Measurement invariance between groups was assessed by comparing unconstrained, 

semiconstrained, and fully constrained models. The semiconstrained model and fully 

constrained models had lower BIC values compared to the unconstrained model. While the 

semiconstrained model had a lower BIC value compared to the fully constrained model, the 

Chi-square difference test was non-significant (ΔS-Bχ2 = 5.07, p = .407), suggesting that the 
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semiconstrained model was not necessarily better fitting than the fully constrained model. 

Thus, measurement equivalence could be assumed for both probabilities and class sizes. The 

four-class solution was consistent with the original model, with a childhood maltreatment 

class including 23.5% of socioeconomically disadvantaged youth (n = 1006) and 24.1% of 

socioeconomically stable youth (n = 1378), a caregiver absence class, including 16.0% 

of socioeconomically disadvantaged youth (n = 686) and 14.6% of socioeconomically 

stable youth (n = 834), a community violence class including 3.9% of socioeconomically 

disadvantaged youth (n = 168) and 4.5% of socioeconomically stable youth (n = 256), and 

a low adversity class including 56.6% of socioeconomically disadvantaged youth (n = 2428) 

and 56.8% of socioeconomically stable youth (n = 3244).

Race.: Finally, multigroup LCA models were run for three racial categories: individuals who 

identify as White (53.7%), individuals who identify as Black (20.3%), and individuals who 

identify as non-Black people of color (26.0%). Separate latent class models supported a 

four-class solution for White people, non-Black people of color, and Black people given the 

lower BIC values and higher entropy statistics, though it is worth noting that the one class 

in the four-class solution for both White people and non-Black people of color comprised 

less than 5% of the sample. Ultimately, given fit statistics and substantive interpretability 

of the additional class, the four-class solution was chosen. Across groups, the four classes 

were similar to the original model, though non-Black people of color had lower proportions 

of community violence and the class that did emerge with moderate levels of community 

violence included lower proportions of maltreatment or caregiver absence compared to what 

was seen for White youth and Black youth. Given that there were clear differences among 

groups based on the separate LCA models, there was no need to run a fully constrained 

model. The semiconstrained model had a lower BIC value compared to the unconstrained 

model and the Chi-square difference test was non-significant (ΔS-Bχ2 =59.05, p = .205). 

Therefore, the semiconstrained model was determined to be more appropriate than the 

unconstrained model. This suggests that while the profile sizes varied across race, the 

structure of the profiles was generally consistent. The childhood maltreatment class included 

23.7% (n = 1565) of White youth, 32.0% (n = 1023) of non-Black youth of color, and 

21.4% (n = 534) Black youth. The caregiver absence class was comprised of 13.3 % (n = 

874) of White youth, 11.2% (n = 357) of non-Black youth of color, and 39.1% (n = 973) 

Black youth. The community violence class included 2.0% (n = 129) of White youth, 4.3% 

(n = 136) non-Black youth of color, and 10.2% (n = 254) of Black youth. Lastly, the low 

adversity class was made up of 61.1% (n = 4028) of White youth, 52.5% (n = 1676) of 

non-Black youth of color, and 29.3% (n = 730) Black youth. Considering that the structures 

of the latent classes were similar across groups for race and socioeconomic disadvantage, 

models were only run separately looking at differences in gender. Correlations among study 

variables are included in Tables 2a and 2b.

Associations between ACEs and outcomes in adulthood

The relationship between ACE classes and outcomes in adulthood was examined among the 

female and male samples separately. Significant results are summarized below. See Table 

3 for coefficients and significance values with all outcomes. First examining mental health 

outcomes within the female sample, youth in the low adversity class generally had better 
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mental health, including lower levels of depression, anxiety, and stress, and lower likelihood 

of a lifetime mental health condition compared to the childhood maltreatment, household 

dysfunction, and high adversity classes. The household dysfunction class also had more 

positive mental health outcomes compared to the childhood maltreatment and high adversity 

classes. Examining risk-related outcomes, the low adversity class had a lower likelihood of 

engagement risk-related behaviors including lower likelihood of alcohol-related difficulties, 

lower likelihood of nonviolent delinquent behaviors, and/or lower likelihood of violent 

delinquent behaviors compared to the household dysfunction, childhood maltreatment, and 

high adversity classes. The childhood maltreatment class also had a lower likelihood of risk-

related behaviors compared to the high adversity, including lower likelihood of engaging in 

both nonviolent and violent delinquent behaviors.

Within the male sample, looking first at mental health, the low adversity class had 

more positive mental health outcomes, including lower levels of depression, anxiety, and 

stress, and a lower likelihood of having a lifetime mental health diagnosis compared 

to the childhood maltreatment and community violence classes. Few differences were 

observed between the low adversity and household dysfunction class, though the household 

dysfunction class reported higher levels of stress. The household dysfunction class had 

more positive mental health outcomes compared childhood maltreatment and community 

violence classes. Focusing on risk-related behaviors, the low adversity class also had a 

lower likelihood of engagement risk-related behaviors including either lower likelihood 

of alcohol-related difficulties, lower likelihood of nonviolent delinquent behaviors, and/or 

lower likelihood of violent delinquent behaviors compared to the childhood maltreatment 

and community violence classes. The community violence class was more likely to engage 

in violent behaviors compared to the childhood maltreatment class. Finally looking at 

physical health outcomes, the low adversity class also had a lower waist circumference 

compared to the childhood maltreatment class, a lower likelihood of physical health 

diagnosis compared to the high adversity class, and a lower likelihood of STI diagnosis 

compared to the childhood maltreatment and high adversity classes.

Discussion

Overall, the results of the current study identified four classes of ACEs. These classes 

were similar in structure when examining measurement invariance across race and SES, 

though the proportion of youth in each class varied when considering race. However, gender 

differences were observed, such that three classes had a similar configuration, representing 

low adversity, childhood maltreatment, and caregiver absence, but a community violence 

class emerged among male youth while a high adversity class emerged among female 

youth. For both male and female youth, the low adversity class generally had more positive 

psychological, risk-related, and physical health outcomes in adulthood compared to all 

other classes, Moreover, the caregiver absence class had more positive psychological and 

risk-related outcomes compared to the childhood maltreatment and high adversity (for 

females) and community violence (for males) classes. Finally, females in the high adversity 

class and males in the community violence class had a higher likelihood of engaging in 

risk-related behaviors.
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The current findings contribute to the ACEs literature in several key ways. First, the 

exploration of ACE classes using multi-group, person-centered analysis is a novel approach 

that further explores the nuances in ACE exposure beyond count scores or examination of 

differences using single items. Within the present study and across studies (Cavanaugh et al., 

2015; Merians et al., 2019; Lacey et al., 2020; Shin et al., 2018)., ACE classes have included 

a childhood maltreatment class, household dysfunction/caregiver absence class, and low 

adversity class. The fourth class has varied, with Lee and colleagues finding a community 

violence class, Cavanaugh et al., Merians et al., and Lacey and colleagues finding a high 

ACEs or polyadversity class, and Shin and colleagues identifying a combined caregiver 

absence/community violence class as well as a high ACE class. While recent studies have 

examined class differences based on race, gender, and SES (e.g., Cavanaugh et al., 2015; 

Haahr-Pederson et al., 2020; Maguire-Jack et al., 2019; Walsh et al., 2019), these studies 

did not test for measurement equivalence using constrained versus unconstrained models, 

and instead ran latent class analyses within groups separately. In fact, results of the current 

study, in which a community violence class emerged for males while a high adversity class 

emerged for females, may help reconcile the variation in the fourth class that has been seen 

in previous studies (Cavanaugh et al., 2015; Merians et al., 2019; Lacey et al., 2020; Lee 

et al., 2020; Shin et al., 2018). National survey data has pointed to differences in gender 

with regard to witnessing violence and assault victimization, such that males are more likely 

than females to be victims of and witness community violence, though both are equally 

as likely to be exposed to maltreatment and violence during their lifetimes (Finkelhor et 

al., 2015). When examining measurement equivalence based on race, while the structure of 

classes was fairly similar, the number of youth in each class varied. Differences in classes 

were not observed based on SES, in contrast to findings by Walsh and colleagues (2019), 

though it is important to note that these findings do not speak to differences in frequency 

of adversity exposure (e.g., socioeconomically disadvantaged youth may experience more 

chronic ACE exposure versus several single incidents of ACEs or multiple ACEs that occur 

in one incident).

Results also point to differences in how adversity exposure impacts outcomes in adulthood. 

The current findings suggest that exposure to childhood maltreatment is most predictive of 

physical health difficulties in adulthood, though for males, exposure to community violence 

can also have negative effects. Moreover, compared to adversity related to caregiver absence, 

childhood maltreatment has more negative effects on mental health, while high adversity 

exposure among females and community violence among males are more predictive of 

engagement in risk-related behaviors. These results are supported by work indicating that 

exposure to adversity characterized by abuse and neglect are associated with increased risk 

of obesity (e.g., Bentley & Widom, 2009; Danese & Tan, 2014), as well as higher likelihood 

of STIs (e.g., Haydon et al., 2011; Norman et al., 2012), while exposure to community 

violence has been linked to increased likelihood of asthma (Sternthal et al., 2010). Greater 

differences in psychological outcomes rather than physical health outcomes were also seen 

in a study by Merians et al. (2019), who found similar ACE classes but only saw small 

physical health differences. Overall, the current findings provide further evidence for the 

need to examine heterogeneity in ACE exposure, as not all types of adversity will have equal 

short- and long-term effects. Furthermore, the differences seen in the impact of ACEs by 
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gender underscore the importance of examining how structural dimensions related to youth 

characteristics may play a role in how ACEs affect outcomes later in life.

Limitations and future directions

While the current study had several strengths, limitations must be considered. First, outcome 

variables were not measured across all timepoints, thus lack of baseline data precludes 

examination of change over time. Future work should collect data from early childhood 

to inform how baseline physical and psychological challenges may contribute to later 

outcomes. Additionally, several aspects of adversity would be important to consider for 

future studies, such as timing of adversity exposure or the duration of adversity exposure. 

Additionally, while the current study emphasized the importance of broadening the ACEs 

framework, it is necessary to recognize that the ways in which structural inequities are 

represented in most social science research generally and in the current analyses have 

important limitations. Specifically, group membership based on social constructs are rough 

proxies for experiences associated with these group identifications. Additionally, in the 

current dataset, the variable used for assessing gender was not representative of gender 

identity but was identified by the assessor in the study based on biological sex and only 

included a gender binary. There are notable limitations in the use of biological sex as a 

proxy for gender, especially considering that gender is a social construct and that sex alone 

does not determine gender (Lindqvist et al., 2020). Additional limitations include the use of 

self-report data, as well as retrospective reporting on ACE exposure.

Conclusion

Despite these limitations, the current study is among the first to assess the heterogeneity 

in patterns of ACE exposure during childhood and how these patterns may vary based 

on structural inequities, and related to outcomes in adulthood, especially among a large, 

nationally representative sample. Findings suggest that not only do youth demonstrate 

various patterns of adversity exposure, but differences also emerge when considering 

youth gender. Moreover, these patterns of adversity exposure may influence adult physical, 

psychological, and risk-related outcomes. Generally, findings point to the complex interplay 

between gender and different types of adversity exposure in youth developmental processes 

and highlight the importance of targeting supports to meet the needs of youth based on their 

unique contexts.
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Figure 1. 
a. Four-class solution (female sample). b. Four-class solution (male sample).
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Table 1.

Full sample latent class analysis model fit

Model AIC BIC Sample Size-Adjusted BIC Entropy VLMRT p-value

2-class 107161.19 107346.60 107267.15 0.58 .000

3-class 106239.11 106520.93 106400.17 0.63 .003

4-class 105596.54 105974.77 105812.70 0.69 .228

5-class 105240.77 105715.41 105512.03 0.65 .126

6-class 105108.42 105679.47 105434.77 0.67 .433

7-class 105026.19 105693.65 105407.64 0.68 .730
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