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MILITARY MEDICINE, 187, 3/4:304, 2022

Latent Class Patterns of Adverse Childhood Experiences and
Their Relationship to Veteran Status and Sex in the National

Epidemiologic Survey of Alcohol and Related Conditions Wave III

Mara Tynan, BA*,‡‡; Jennalee S. Wooldridge, PhD†,‡,§,‡‡; Fernanda Rossi, PhD∥,¶;
Caitlin L. McLean, PhD†,‡; Marianna Gasperi, PhD†,‡,§; Jeane Bosch, PhD, MPH**;
Christine Timko, PhD∥,††; Matthew Herbert, PhD†,‡,§; Niloofar Afari, PhD†,‡,§

ABSTRACT
Introduction:
Adverse childhood experiences (ACEs) are associated with poor psychosocial and health outcomes in adulthood. Vet-
erans and females experience ACEs disproportionately. A greater understanding of this disparity may be achieved by
examining the relationship between distinct ACE patterns and these demographic characteristics. Therefore, this study
examined distinct ACE patterns and their association with Veteran status, sex, and other demographics in a nationally
representative sample of U.S. adults to inform interventions tailored to ACE patterns experienced by specific groups.

Materials and Methods:
Latent class analysis (LCA) was conducted with data from the National Epidemiologic Survey of Alcohol and Related
Conditions-III, a nationally representative structured diagnostic interview conducted from 2012-2013. The target pop-
ulation was the noninstitutionalized adult population living in the USA. The analytic sample was 36,190 (mean age
46.5 years; 48.1% male). Of these participants, 3,111 were Veterans. Data were analyzed between September 2020 and
January 2021.

Results:
Latent class analysis revealed a four-class solution: (1) “Low adversity” (75.3%); (2) “Primarily household dysfunction”
(9.0%); (3) “Primarily maltreatment” (10.7%); and (4) “Multiple adversity types” (5.1%). Compared to “Low adversity,”
members in the other classes were more likely to be Veterans (odds ratio (OR)C2vC1 = 1.33, ORC3vC1 = 1.55, ORC4vC1

= 1.98) and female (ORC2vC1 = 1.58, ORC3vC1 = 1.22, ORC4vC1 = 1.65). While lower education and income were also
related to higher adversity class membership, Veteran status and sex were the strongest predictors, even when controlling
for education and income.

Conclusions:
Distinct and meaningful patterns of ACEs identified in this study highlight the need for routine ACE screenings in
Veterans and females. As in the current study, operationalizing and clustering ACEs can inform screening measures
and trauma-informed interventions in line with personalized medicine. Future work can test if classes are differentially
associated with health outcomes.
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INTRODUCTION
Adverse childhood experiences (ACEs) are potentially
traumatic childhood events or experiences in the home envi-
ronment that impact safety and stability1 and are dispro-
portionally experienced by Veterans.2 It is well-established
that ACEs are associated with numerous subsequent poor
health outcomes in adulthood including smoking, over-
weight/obesity, and mental illness.1,3 Most research exam-
ining these associations either consider the total number
of ACEs endorsed or use the threshold of four or more
ACEs.3,4 These methods assume each ACE type is equally
impactful, do not consider patterns among ACE types, and
lack information about the inherent heterogeneity of adverse
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experiences. Latent class analysis (LCA) can be used to
overcome these limitations by identifying distinct subgroups
(or “classes”) of individuals based on shared ACE patterns.
This has been done primarily using data from surveys of
two nationally representative U.S. samples.5,6 The handful of
studies examining LCAs of ACEs in these samples have iden-
tified three to five distinct classes, with one low adversity and
several high-adversity groups differing by prevalence rates of
ACE types.7–14

Veteran status may be uniquely associated with ACE expo-
sure as, for some, enlisting may provide escape from adverse
household environments.15,16 However, it is recognized that
many individuals are resilient to adversity and there are many
reasons individuals choose to enlist.17 Regarding counts of
ACEs, a study examining the current all-volunteer enlist-
ment era found that both males and females with military
service reported higher rates of all ACE types than civilians,18

with female Veterans reporting more ACEs than male Vet-
erans.19 Female Veterans also report more ACE types than
civilians, suggesting LCA may be useful in exploring pat-
terns of co-occurring ACEs in this population.20 Notably,
previous research has not examined such ACE patterns with
civilian comparison groups,9,10,21 limiting the applicability
of findings and hindering the overall utility for health out-
come prediction and intervention development. For example,
LCA of ACEs in the most recent National Epidemiologic
Survey of Alcohol and Related Conditions (NESARC-III).
[NESARC is an interview-based survey conducted in all 50
states at three time periods, called waves (Wave 1 from 2001-
2002, Wave 2 from 2004-2005, Wave III from 2012-2013).
Waves 1 and 2 consist of the same sample of individuals, while
Wave III comprises an entirely new sample and is the sample
used in the current study.5 only evaluated ACE classes within
specific subsamples such as U.S. military Veterans,9,10 emerg-
ing adults,11 and older adults.12 Examining only subsamples
impedes relevant comparisons across subpopulations. The
one LCA study that used the full NESARC-III included a
broader range of adversities in addition to the standard set of
ACEs (e.g., childhood poverty).22 Therefore, there is a need to
comprehensively examine ACE patterns in male and female
Veterans to better understand and address ACEs as poten-
tial risk factors for conditions prevalent in Veterans, such as
posttraumatic stress disorder (PTSD), depression, and alcohol
misuse.18

The current study distinguishes specific patterns of ACEs
using the total NESARC-III, which provides an opportunity
to examine the replicability of previously identified ACE
classes. No studies have comprehensively examined the asso-
ciation of ACE classes with Veteran status. Understanding the
differences in ACE patterns between Veterans and civilians
could inform our understanding of the mechanisms under-
lying health disparities among Veterans.23 Further, female
Veterans remain underrepresented in research.2 Thus, the
aims of the current study were to: (1) Identify unique classes
of ACE patterns in the total NESARC-III using LCA; (2)

Identify and compare relationships between ACE classes and
Veteran status, sex, and other demographics; and (3) Exam-
ine the interaction between Veteran status and sex in relation
to ACE classes. Greater understanding of ACE patterns in a
representativeU.S. samplemay elucidate intervenablemecha-
nisms between ACEs and poor health outcomes24 in Veterans,
and guide targeted health intervention development25 and
evaluation.26

METHODS

Data and Sample

Data were obtained from NESARC-III. The target population
was the noninstitutionalized U.S. population 18 years or older.
Multistage probability sampling was used to collect the data
via a computer-assisted personal interviewing system from a
final representative sample of 36,309 individuals.5 To con-
duct the LCA, participants missing values on all ACE items
were excluded, resulting in an analytic sample of 36,190. Data
were obtained through a Data Use Agreement with National
Institute on Alcohol Abuse and Alcoholism and the study was
approved by the Research and Development Committee at VA
San Diego Healthcare System.

Measures

Adverse childhood experiences (ACEs)

Adverse childhood experiences were assessed and opera-
tionalized consistent with theAdverse Childhood Experiences
Study,27 resulting in nine indicators. The National Epidemio-
logic Survey of Alcohol andRelated Conditions included vari-
ables adapted from the Conflict Tactics Scale,28 Childhood
Trauma Questionnaire,29 and questions from Wyatt (1985).30

Respondents rated questions about five types of maltreatment
(sexual abuse, physical abuse, physical neglect, emotional
abuse, and emotional neglect) and four types of household
dysfunction (witnessing interpersonal violence, adult sub-
stance use, adult mental health issues, and adult incarcer-
ation). Sexual abuse (4 items), physical abuse (2 items),
physical neglect (4 items), emotional abuse (3 items), witness-
ing interpersonal violence (4 items), and emotional neglect (5
items) were assessed using 5-point Likert scales. Household
substance use was indicated if respondents answered “yes”
to at least one of two items inquiring about problematic (1)
alcohol or (2) drug use by an adult in one’s home. Household
mental health issues were indicated if participants endorsed at
least one of three items regarding whether a parent or adult in
the home (1) was treated or hospitalized for a mental illness,
(2) attempted suicide, or (3) committed suicide. All domains
were dichotomously coded for the current study.10

Sociodemographic variables

Sociodemographic variables included age, sex, race/ethnicity,
education, employment, and household income. Age was
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a continuous variable, and all others were dichotomized,
with one as the referent. Sex was coded (0) male, (1)
female as the NESARC survey assessed only self-reported
sex, and not gender identity. Race/ethnicity was coded (0)
White, non-Hispanic, (1) Non-white; education was coded
(0) some college education or higher, (1) high school degree
or less; unemployment was coded (0) employed, (1) unem-
ployed; lower income was coded as earning (0) ≥$40,000,
(1) ≤$39,999, based on median income of NESARC-III.

Veteran status was operationalized as endorsing serving on
active duty in the U.S. Armed Forces, Reserves, or National
Guard.10 Veteran status was coded as (0) Civilian, (1) Veteran.

Data Analysis

The complex samples module in SPSS 26 was used to cal-
culate descriptive statistics. These analyses accounted for
the complex sample design by adjusting for sample weights,
clustering, and strata. Latent class analysis was used to
identify distinct ACE profiles using Mplus Version 8.6.31

The latent groups examined were based on endorsement of

the nine summary binary (yes/no) ACE types. Missing data
were accounted for using Full Information Maximum Likeli-
hood. Models were conducted based on 100 or 500 random
starts. Relative model fit indices were examined to determine
the best fitting model, including Akaike’s information cri-
terion (AIC), Bayesian information criterion (BIC), sample-
size adjusted Bayesian information criterion (adj BIC), the
Lo–Mendell–Rubin likelihood ratio test (LMR LRT), and
entropy.32 Smaller AIC, BIC, and adj BIC values indicate
better model fit. The LMR LRT compares the model being
examined to a model with k-1 classes. Significant P-values
suggest improved model fit relative to a model with k-1
classes. Entropy represents the overall precision of group clas-
sification (range= 0-1), with values closer to 1 indicating
higher precision. Agreement with theory was considered in
determining the number of classes.

Based on the LCA, a nominal variable indicating each
participant’s most likely class membership was constructed.
Chi-Square Tests of Independence were used to examine
the association of class membership with sociodemographics

FIGURE 1. Latent classes and associated endorsement probabilities and frequencies of childhood adversities.
Class 1=Low adversity; Class 2=Primarily household dysfunction; Class 3=Primarily maltreatment; Class 4=Multiple adversity types.
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and Veteran status. Multinomial logistic regression was used
to examine the odds of class membership as a function of
sociodemographics andVeteran status. A sex byVeteran inter-
action was evaluated to determine whether sex moderated
the association between Veteran status and class membership.
These analyses also accounted for the complex sample design
by adjusting for sample weights, clustering, and strata. Alpha
was set at 0.05 for all analyses.

RESULTS
The supplementary table shows fit statistics and class propor-
tions for the latent class models examined. Models up to five
classes were examined, whereupon the best log-likelihood
value could not be replicated. Considering all fit indices
and examining profiles associated with different models, the
4-class model demonstrated the best fit. Figure 1 presents the
probability of experiencing each ACE type among partici-
pants in each class and the proportion of participants endors-
ing each of the nine ACEs per class. Probability estimates
were used to interpret the classes. Class 1 (“Low adver-
sity;” 75.1%) demonstrated low probability of any form of
maltreatment or household dysfunction. Class 2 (“Primarily
household dysfunction;” 9.0%) exhibited moderate proba-
bilities of all ACEs and higher probabilities of household
dysfunction indicators, especially household substance use.
Class 3 (“Primarily maltreatment;” 10.8%) represented high
probability for maltreatment indicators and moderate to low
probability for household dysfunction. Class 4 (“Multiple
adversity types;” 5.2%) demonstrated high probability of all
ACE types.

Table I presents sociodemographic characteristics across
the entire sample and for each latent class. Class membership
was significantly related to sex, race/ethnicity, employment,
income, education, and Veteran status (ps< 0.001). Results
of the polynomial logistic regression examining class mem-
bership as a function of sociodemographics are in Table II.
Compared to individuals in Class 1, those in Class 2 had 33%
higher odds of being a Veteran (P= .002), 58% higher odds
of being female (P< .0001), and 25% higher odds of unem-
ployment (P= .001); those in Class 3 had 55% higher odds of
being a Veteran (P< .0001), 22% higher odds of being female
(P< .0001), and 16% higher odds of unemployment (P= .01);
and those in Class 4 had 98% higher odds of being a Veteran
(P< .0001), 65% higher odds of being female (P< .0001), and
56% higher odds of unemployment (P< .0001). Education
and income differentiated Classes 2 and 4 from Class 1 with
those with high school education or less having 26% and 49%
higher odds and those with an income of less than $40,000
having 27% and 37% higher odds of being in Class 2 and 4,
respectively. Class 3 uniquely did not exhibit this association.

Table III presents the rates of ACE types and classes byVet-
eran status and sex. Physical Neglect was the most reported
ACE in the entire sample and among Veterans. Household
Substance Use was the most reported adversity in females
overall and female Veterans. Chi-square analyses showed

female civilians and female Veterans had significantly higher
rates of most ACEs than their male counterparts with the
largest discrepancy in Sexual Abuse and Emotional Abuse.
Although female Veterans had higher rates of many ACEs and
Class 4 membership compared to female civilians, and Veter-
ans had higher rates of many ACEs and adverse classes than
civilians, the sex by Veteran interaction was not statistically
significant.

DISCUSSION
To our knowledge, this is the first study to comprehen-
sively examine the association of ACE patterns with sociode-
mographic characteristics and specifically compare profiles
between Veterans and civilians. Four unique classes emerged:
(1) “Low adversity;” (2) “Primarily household dysfunction;”
(3) “Primarily maltreatment;” and (4) “Multiple adversity
types.” Veteran status was associated with greater odds of
higher adversity than any other characteristic. There was some
support this was driven by female Veterans, who had signif-
icantly higher prevalence of Class 2 membership than male
Veterans. Female sex was associated with membership in
higher adversity classes compared to the “Low adversity”
reference group. Less education and lower income were asso-
ciated with membership in Classes 2 and 4, but not with
Class 3.

Veterans, regardless of sex, were twice as likely as civil-
ians to be in Class 4. This is consistent with previous research
that reported higher prevalence of ACE types in male Vet-
erans than civilians,18 and extends it to suggest both male
and female Veterans are more likely to experience patterns
of severe childhood maltreatment than civilians. As previ-
ously hypothesized for male Veterans,18 joining the mili-
tary may provide some males and females with a means of
escape from dysfunctional home environments. Clinically,
these findings suggest military and Veteran healthcare may
benefit from ACE screening to inform comprehensive biopsy-
chosocial and personalized treatment decision-making. For
example, screening could occur during initial visits to a VA or
military healthcare facility so that adversity-related physical
and mental concerns can be better recognized and addressed,
and trauma-informed care and services can be employed to
mitigate the potential harm caused by ACEs.33 This infor-
mation would provide clinicians insight into potential con-
tributing and maintaining factors for certain health outcomes,
and any resilience or protective factors present, to help them
better understand their patients’ contexts. Brief ACE screen-
ing in healthcare settings also can flag adversity- or trauma-
related somatic and mental health symptoms and conditions,
and ensure appropriate referrals to services and supports for
identified issues. This care approach could provide a holis-
tic streamlined team-based healthcare experience to connect
patients with necessary healthcare services as needed.

However, a history of ACEs should not be implied to nec-
essarily cause poor health. In fact, military service could be
protective for individuals who have experienced ACEs, for
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TABLE II. Summary of Polynomial Regressions Examining Associations between Latent Class and Demographic Characteristics

Class 2V Class 1 Class 3V Class 1 Class 4V Class 1

Variable OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value

Age 0.98 0.98, 0.99 <.0001 1.00 1.00, 1.00 .06 0.98 0.98, 0.98 <.0001
Female 1.58 1.43, 1.74 <.0001 1.22 1.10, 1.34 <.0001 1.65 1.45, 1.88 <.0001
Veteran 1.33 1.11, 1.60 .002 1.55 1.32, 1.81 <.0001 1.98 1.51, 2.60 <.0001
Unemployed 1.25 1.09, 1.42 .001 1.16 1.04, 1.31 .01 1.56 1.35, 1.79 <.0001
Lower education 1.26 0.72, 0.88 <.0001 1.05 0.87, 1.05 .34 1.49 0.59, 0.77 <.0001
Non-white 0.91 0.82, 1.01 .076 1.11 0.99, 1.23 .06 0.78 0.68, 0.90 .001
Lower income 1.27 1.15, 1.41 <.0001 1.05 0.96, 1.15 0.26 1.37 1.18, 1.58 <.0001
Veteran status × Female 1.14 0.75, 1.72 .54 1.03 0.67, 1.57 0.90 1.19 0.75, 1.88 .46

Class 1=Low adversity; Class 2=Primarily household dysfunction; Class 3=Primarily maltreatment; Class 4=Multiple adversity types.

example by providing socioeconomic benefits. Elements of
military experience, such as unit cohesion, also may help
mitigate the relationship between stressful life experiences
and poor mental health outcomes, suggesting resiliency.34

Because ACEs do not ensure poor health outcomes or imply
a lack of fitness for duty, such screening should be reserved
for VA and other healthcare settings. More research is needed
to better understand motivating factors for joining the mili-
tary, the role of ACEs, subsequent military experiences, and
any potential compounding or attenuating effect on physical
and mental health in Veterans. Understanding the complex
interplay between ACEs, military experience, and PTSD or
suicidality, for example, can inform military and Veteran
healthcare systems to design tailored prevention and interven-
tion strategies.

Females were more likely to fall within each higher adver-
sity class than males, indicating greater likelihood of experi-
encing these patterns of ACE types. This is consistent with
previous reports of adversity patterns,35,36 and of increased
childhood sexual and emotional abuse, and household sub-
stance abuse and mental illness in females compared to
males.1 Given the significantly higher rates of sexual and
emotional abuse in both civilian and Veteran females than
males, female membership in higher adversity classes may
have been driven by these ACE types. The observed sex
differences suggest further research is needed to understand
mechanisms underlying associations between sex, ACEs, and
health outcomes.

We found higher rates of some ACEs among female Vet-
erans than female civilians or male Veterans, which may
drive the association between Veteran status and higher adver-
sity profiles. However, sex did not moderate the relationship
between Veteran status and ACE profiles, likely due to the rel-
atively small sample of female Veterans. Because this dataset
was designed to be representative of the general population
without consideration of the Veteran population, only 9.6% of
the total sample were Veterans and only 1% were female Vet-
erans. Thus, the fact that the sex by Veteran interaction was
not significant should be viewed with caution and not inter-
preted as a conclusive absence of an effect. More research is
needed to examine how a history of ACEs in females may be

implicated in vulnerability to subsequent abuse37 or influence
exposure to adverse experiences, like sexual assault15 or
military sexual trauma, in adulthood.

Our overall findings confirm ACE patterns previously
identified among various subsamples.9,10,12,13 The similar-
ities between previously identified ACE profiles and those
in this study demonstrate the replicability of ACE patterns.
Specifically, patterns distinguishing Classes 2 and 3 show
that exposure to household substance use often co-occurs
with a moderate amount of maltreatment and that severe mal-
treatment often co-occurs with household dysfunction. The
unique association of Classes 2 and 4 with less education
and lower income potentially reflects a relationship between
increased household substance use and socioeconomic sta-
tus.38 Consistent with prior research,8–10,12,14,22 our iden-
tified class structure suggests individuals either experience
comparatively minimal ACEs or a combination of multiple
adversities.

Limitations

The current study has limitations. First, NESARC-III is cross-
sectional and retrospective reports of ACEs may be prone
to recall bias. Further, we lacked data on frequency and
severity of ACEs. Future prospective studies should focus
on the temporal relationship of ACEs of various frequency
and severity with time-sensitive demographics (e.g., Veteran
status, education, employment, and income). Second, Vet-
eran status was self-reported and because NESARC-III was
developed to be representative of the general population and
included one question about Veteran status, we were unable
to assess military specific factors like combat experience to
better describe the sample or examine complex relationships.
Future research should examine the role and impact of ACEs
in the context of other military specific experiences. Third,
NESARC did not distinguish between sex and gender, lim-
iting our analyses to the use of self-reported sex. Future
research should differentiate these important aspects of iden-
tity. Finally, the association of race/ethnicity as white versus
non-white with ACE profiles approached significance, indi-
cating a need for more nuanced investigation of racial/ethnic
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groups, acculturation, intersectionality, and how these inter-
act with ACE patterns.1 Further, this standard method of
assessing race/ethnicity is potentially stigmatizing and does
little to elucidate intervenable mechanisms for change.39

CONCLUSIONS
We found three distinct ACE patterns and their variable
association with Veteran status, sex, and other sociodemo-
graphic characteristics in the large, nationally representative
NESARC-III sample. Understanding characteristics that may
be associated with certain ACE patterns can facilitate future
research to examine underlying mechanisms among sets of
experiences, resilience factors, and specific health outcomes.
Being Veteran and female were consistently associated with
greater odds of membership in all higher adversity classes.
This underscores the need for: proactive ACE screenings
in healthcare settings for service members, Veterans, and
females; longitudinal research with service members and Vet-
erans, especially females; and development and evaluation of
streamlined prevention and intervention strategies in health-
care settings for service members and Veterans who may be at
risk for physical and mental health conditions linked to ACEs.
Using a person-centered approach to operationalize and clus-
ter ACEs could inform personalized and focused interventions
that prove most effective for individuals with specific ACE
patterns and associated health risk factors.25
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