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Abstract Adverse childhood experiences (ACEs)
have been associated with poor mental health out-
comes in adulthood. Childhood maltreatment is
related to both depressive and anxiety symptoms. Our
objective was to investigate these associations among
low-income, mostly Black and Latino men who have
sex with men (MSM), as these may be a particularly
vulnerable population group. Data come from a lon-
gitudinal study of MSM with varied substance use
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behaviors (n = 321) collected between August 2014
and April 2022. Cumulative, childhood maltreat-
ment ACEs, and the single ACE of childhood sexual
abuse were investigated as potential predictors of
self-reported depressive and anxiety symptoms in
mixed-effects logistic and ordinal regression models.
There was no evidence of a dose-response relation-
ship between the number of ACEs and the predicted
probability of depressive and anxiety symptoms.
Compared to MSM reporting fewer than five ACE:s,
those with five or more ACEs had approximately
double the odds ratio of reporting depressive (OR =
1.93; 95% CI: 1.04-3.60) and anxiety symptoms (OR
=2.21; 95% CI: 1.05-4.68). The dimension of child-
hood maltreatment had a more robust prediction of
depressive symptoms than the dimension of house-
hold dysfunction across all models. The association
between childhood sexual abuse history and depres-
sive symptoms remained after adjustment for the
other nine ACEs (OR = 2.27; 95% CI: 1.11-4.68).
The ordinal logistic model suggested that cumulative
ACEs more than triple the odds of being in a higher
anxiety category (OR = 3.12; 95% CI: 1.58-6.14),
with associations reported for childhood maltreatment
ACEs (OR = 1.31; 95% CI: 1.06-1.66) and childhood
sexual abuse (OR = 1.93; 95% CI: 0.89-4.21). Child-
hood maltreatment ACEs, particularly childhood
sexual abuse, are salient predictors of depressive and
anxiety symptoms among adult urban MSM. Mitigat-
ing the impact of childhood maltreatment requires
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understanding the additional burden of social distress
often faced by MSM throughout the life course.

Keywords Adverse childhood experiences -
Childhood maltreatment - Childhood sexual abuse -
Depression - Anxiety - Men who have sex with men

Introduction

Adverse childhood experiences (ACEs) recalled during
the first 18 years of life have consistently been linked
to poor mental health outcomes [1]. In North America,
ACEs contribute to approximately 40% of depressive
disorder cases and approximately 30% of anxiety dis-
order cases [2]. In a meta-analysis, the pooled odds
ratio (OR) related to four or more ACEs for depressive
symptoms was 4.40 (95% CI: 3.54-5.46) and for anxi-
ety symptoms, 3.70 (95% CI: 2.62-5.22), compared to
individuals with no ACEs [3]. Estimates from the most
recent umbrella review suggest that the presence of any
ACEs was associated with a two-fold increase in the
odds ratio for depressive (pooled OR = 2.01; 95% CI:
1.86-2.32) and anxiety (pooled OR = 1.94; 95% CI:
1.82-2.22) symptoms [4].

While associations between total ACE scores and
mental health outcomes have been well described,
examining ACE categories using dimensional (sub-
scales of ACEs) and selective (individual ACE)
approaches may be informative to pinpoint targeted
interventions. Evidence supports the use of ACE sub-
scale scores to predict mental health disorders [5, 6].
In a longitudinal study, childhood maltreatment ACEs
(emotional abuse, physical abuse, sexual abuse, emo-
tional neglect, physical neglect) have been more
closely associated with depressive and anxiety symp-
toms than household dysfunction ACEs (parental sepa-
ration or divorce, mother treated violently, household
substance abuse, household mental illness, and incar-
cerated household member) [5]. Among young adults
from a nationally representative US longitudinal study,
household dysfunction did not predict depression and
anxiety disorders, whereas childhood maltreatment
did [6]. In the recent umbrella review, the pooled OR
for depressive disorders following exposure to any
ACEs from the childhood maltreatment dimension
was 2.02 (95% CI: 1.79-2.29), and for anxiety disor-
ders 1.86 (95% CI: 1.62-2.14) [4]. From these find-
ings, it appears that separating ACEs into dimensional
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subscales may elucidate links to depressive and anxi-
ety symptoms better than using the sum score. The
summed score has poor sensitivity to identifying syn-
ergistic interactions between adversities [7].

Individual ACE scores also correspond with men-
tal health disorders in adulthood. Biopsychosocial
pathways to poor health differ by the types of ACEs,
with child physical, emotional, and sexual abuse often
evincing the largest relationships [8]. Among children
with documented physical and sexual abuse before
the age of 12, earlier onset of maltreatment predicted
more anxiety and depression symptoms in adulthood,
adjusting for gender, race, current age, and other
abuse reports [9]. Maltreated individuals typically
develop psychiatric disorders at an earlier age, have
more comorbidities and greater symptom severity, and
respond less favorably to treatment efforts than non-
maltreated individuals with the same diagnosis [10].

Meanwhile, ACE exposures are more likely to clus-
ter with other forms of childhood adversity than occur
in isolation [11]. For example, adults from racial/eth-
nic minority backgrounds and lower socioeconomic
status (SES) frequently report high rates of ACEs [12,
13]. One study found that the prevalence of ACEs was
higher among Black and Hispanic/Latinx youth than
among White youths [14]. In this study, investigators
added socioeconomic adversity to the traditional ACE
measure to address the underestimation of the roles of
childhood adversity on later-life mental health, par-
ticularly among racial/ethnic minorities. For example,
racial discrimination perceived by Black children has
been associated with diagnoses of depression (OR
= 1.35; 95% CI: 1.23-1.49) and anxiety (OR = 1.39;
95% CI: 1.31-1.47) after adjusting for other ACEs and
sociodemographic characteristics [15].

Associations between childhood maltreatment and
adult depressive and anxiety disorders are greater
for women than men, but differences from the meta-
analysis are not statistically significant [16]. Mean-
while, studies investigating these associations among
low-income Black and Latino men who have sex with
men (MSM) are limited. Sexual minority groups are
more likely to have experienced ACEs [17]. In one
study, nearly 80% of MSM report exposure to at least
one ACE [18], three times higher than the general
population [2]. In another study, almost 90% of Black
MSM experienced at least one ACE, and all ACEs
were significantly associated with poor adult mental
health outcomes [19]. More research on the impact of
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maltreatment among vulnerable populations is needed
[20], particularly childhood sexual abuse among MSM.

Associations between urban MSM and depressive
and anxiety symptoms are consistent in the literature,
particularly among those living with HIV [21, 22]. It
has been suggested that the diagnosis of HIV often
precedes depressive symptoms [23]. Other determi-
nants of depression among MSM living with HIV
include HIV-related stigma, unemployment, current
cigarette smoking, Black race/ethnicity, antiretroviral
initiation, and access to mental health care [24].

Approximately one-third of MSM report elevated
anxiety symptoms [25]. In the presence of ACEs, asso-
ciations with anxiety and worse mental health quality
of life have been reported among men living with HIV
[26]. Links between ACEs and anxiety symptoms have
been reported among urban MSM but not rural MSM
[22]. There are fewer studies investigating associations
between ACEs and anxiety symptoms among MSM
than depressive symptoms. However, it has been estab-
lished that anxiety disorders are associated with child-
hood sexual abuse among males [27], suggesting this
ACE is noteworthy among MSM.

Among older adults at an outpatient HIV clinic,
40% reported experiencing sexual abuse in childhood
[28]. MSM were nearly five times more likely to report
childhood sexual abuse than male sexual nonminority
individuals [29]. The prevalence of childhood sexual
abuse is higher among MSM in racial/ethnic minori-
ties [30, 31]. MSM with a history of childhood sexual
abuse were more likely to be living with HIV and to
report recent condom-less anal intercourse [32].

ACE scores have been associated with poor men-
tal health outcomes, and marginalized groups such as
MSM have been shown to be at higher risk for ACE
exposure, exemplifying cumulative disadvantage
over the life course. However, fewer reports investi-
gate ACE dimensions separately and single ACEs
(adjusted for the others) among MSM. The current
cross-sectional study of low-income, mostly Black
and Latino MSM first aimed to investigate whether
the cumulative ACE scores were related to self-
reported depressive and anxiety symptoms along a
dose-response continuum. We further aimed to assess
associations between the dimension of childhood mal-
treatment and household dysfunction, respectively,
with depressive and anxiety symptoms and whether
the single ACE of childhood sexual abuse was associ-
ated with depressive and anxiety symptoms.

Methods
Participants

The mSTUDY (Men Who Have Sex with Men and
Substance Use Cohort at UCLA Linking Infec-
tions, Noting Effects (MASCULINE)) is an ongoing
National Institute on Drug Abuse sponsored lon-
gitudinal study of HIV-positive and HIV-negative
MSM with varied substance use behaviors (U0l
DA036267). The mSTUDY was approved by the Uni-
versity of California Los Angeles Institutional Review
Board. All individuals provided written informed
consent at study entry. Because the current study is a
secondary analysis from a previously approved study,
this research was determined exempt. Prior work
related to this project has been published [33].

Participants were eligible for enrollment if they were
as follows: English-speaking, ages 1845, assigned male
sex at birth, if HIV-, reported having sex with men in
the past twelve months, and enrolled at two community
clinics in Los Angeles, CA. Staff at these sites determine
if an individual qualifies and is interested in participat-
ing. Participants are compensated for study participation
($75 per study visit) and get access to free and confi-
dential STI testing every 6 months, HIV risk-reduction
counseling, testing, and referrals for care. By design,
half of the sample is living with HIV, and the other half
is HIV-. The mSTUDY investigates questions related to
sexual health among Black and Latino MSM designed
to ascertain information about HIV/STIs.

Study enrollment began in August 2014 and is ongo-
ing. Participants complete assessments every 6 months,
including a comprehensive physical exam and medical
history, urine drug panel, clinical laboratory tests, and
computer-assisted detailed behavioral questionnaire.
ACE questions were added to the battery of behavio-
ral data collected as part of the computer-assisted self-
interviews on December 15, 2020, during remote visita-
tion due to COVID-19 and 321 participants responded
to the ACE questionnaire. The current study uses data
on depressive and anxiety symptoms from the study
conception (August 20, 2014) until March 13, 2020,
when COVID-19 lockdowns began. Several covariates
were not collected during remote visitation and were
thus carried forward for analyses. While most covari-
ates are likely stable over time (e.g., race/ethnicity, edu-
cation level), others may change (i.e., HIV status, BMI),
which is discussed as a limitation.

@ Springer
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Predictor

The ACE measure is a ten-item instrument [34].
Respondents answer yes/no to questions about child-
hood maltreatment (emotional abuse, physical abuse,
sexual abuse, emotional neglect, physical neglect)
and household dysfunction (parental separation or
divorce, mother treated violently, household sub-
stance abuse, household mental illness, and incarcer-
ated household member) experienced during the first
18 years of life. Subscales for childhood maltreatment
and household dysfunction were analyzed as continu-
ous variables (indexes ranging from 0-5). The single
ACE of childhood sexual abuse was used for predic-
tion in all models.

Outcomes
Depressive Symptoms

The Center for Epidemiological Studies Depres-
sion (CESD) has 20 questions yielding a score from
0-60 [35]. The CESD cut-point for “likely depressed”
<23/23+ is used to classify clinically meaningful
symptoms linked with a likely diagnosis of depressive
disorder [36]. CESD scores were collected since the
study conception.

Anxiety Symptoms

Anxiety symptoms are operationalized using the GAD-7,
a validated 7-item tool for screening for generalized anxi-
ety disorder (GAD) and assessing its severity [37]. The
sum score ranges from 0-21, with 0—4 indicating mini-
mal anxiety, 5-9 mild anxiety, 1014 moderate anxiety,
and 15-21 severe anxiety. These categories are used for
ordinal logistic regression, as well as the dichotomized
measure (for logistic regression), which classifies those
with scores of 0-9 as low anxiety and 10-21 as high
(sensitivity = 89% and specificity = 82% from the vali-
dation study of a primary care sample across twelve US
states) [37]. The GAD-7 was added to the mSTUDY on
June 22, 2018.

Covariates
Age was categorized as 18-29 (reference group), 30-39,

and 40-52 years. Race/ethnicity was categorized as
Black, White, Other Race, Hispanic/Latino (reference
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group). Other race includes Asian, Asian Indian, Ameri-
can Indian or Alaskan Native, and Native Hawaiian
Pacific Islander, which was collapsed due to the small
sample size. Education reflects the total number of
years spent in school categorized as: did not finish high
school (0-11 years), high school (12 years), some col-
lege (13-15 years), college grad+ (16 years) (refer-
ence group). Income was categorized as: $0-19,999,
$20,000-39,999, $40,000+ (reference group). HIV status
was measured using seropositive status from laboratory
blood tests. BMI was categorized using the standard US
definition: underweight (below 18.5), normal weight
(18.5-24.99), overweight (25-29.99), and obese (30+).
Because of the small cell size (n = 4), the underweight
was collapsed into the normal weight category (refer-
ence group). BMI is included as a covariate because it
has been shown to vary by ACEs [38], depressive symp-
toms [39], and anxiety [40]. Cigarette/vape use indicates
if the participant reports current use of cigarette or e-cig/
vape (combined into a single variable). Nicotine use is
included as a covariate because it has been shown to vary
by ACEs [41], depressive symptoms [42], and anxiety
[43]. Alcohol use reflects frequency: in the past 6 months,
how often did you have a drink containing alcohol?
Answers include never, monthly or less, 2—4 times per
month, 2-3 times per week, 4 or more times per week.
Never and monthly or less were collapsed (reference
group). Drug test urine drug screens (Fastect® II Drug
Screen Dipstick Test D, Brenan Medical Corporation,
Irvine, CA) identified recent use of methamphetamine,
opiates, cocaine, ecstasy, marijuana, amphetamines, and
fentanyl. A single indicator variable (i.e., yes/no for any
positive on any drug test) was used for these analyses.

Statistical Analysis

Sample characteristics were ascertained at the first
visit, where ACE scores were collected (i.e., index
visit). Several covariates were not collected at the
same visit as ACE scores (i.e., age, race/ethnicity,
education, HIV, and BMI). Multilevel commands
using participant ID were used for mixed effects in
random intercept logistic and ordinal regression mod-
els, where time (level one) is nested in person (level
two). We defined statistical significance as a = 0.05,
and all confidence intervals are reported at 95%. All
analyses were conducted using Stata version 17 [44].
The first hypothesis of dose-response was examined
using the continuous ACE score (categorical variable
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at each level of ACE) and the dichotomized CESD
(<23/234+) and GAD-7 (<10/10+) in mixed-effects
logistic regression models, adjusting for covariates.
Stata’s post-estimation commands margins and margin-
splot were used to retrieve and visualize predicted prob-
abilities to assess a potential dose-response relationship.
Once the best cut-point was determined from the mar-
gins plot (<5/5+), the full mixed-effects logistic mod-
els, including the entire set of covariates, were com-
puted. For the outcome of anxiety symptoms, an ordinal
logistic regression model was also estimated based on
the proportional odds assumption (Supp. A).

The second hypothesis was examined using a
dimensional approach, where ACEs were combined
into indexes for childhood maltreatment and house-
hold dysfunction. First, childhood maltreatment was
added by itself, then both ACE clusters were added to
the logistic and ordinal regression models. To estimate
differences between ACE dimensions, Stata’s post-esti-
mation command lincom (using subtraction) was used
to estimate the difference between estimates.

The third hypothesis was examined using a selec-
tive approach, with the single ACE of childhood sex-
ual abuse used as a predictor variable in all models,
as well as the other nine ACEs (indexed as a continu-
ous variable) in the fully adjusted models.

Results

Participant characteristics are summarized in
Table 1 for the entire sample as well as by those
who are likely depressed and those who report high
anxiety. Those with the lowest income, currently
using cig/vape, and tested positive on the drug test
were more likely to be depressed and anxious.

The mean ACE score was 3.0 (SD = 2.8), and
72% of participants reported at least one ACE; 30.8%
reported five or more. The most common ACEs were
parents separated or divorced (50.5%), followed by
emotional abuse (40.5%), household substance use
(36.5%), physical abuse (34.9%), emotional neglect
(30.8%), and sexual abuse (29.3%).

The mean CESD score was 17.9 (SD = 11.9),
and 32.7% of participants were considered likely
depressed during the reporting periods. Being likely
depressed differed by income (with the lowest cat-
egory of income having the highest likelihood of
depressed), use of cigarettes or vapes (with those

currently reporting use having a higher likelihood of
depressed), and recent drug use (with those screening
positive having a higher likelihood of depressed).
The mean GAD-7 score was 5.7 (SD = 5.8), and
23.1% of participants reported high anxiety symptoms
(moderate or severe), while 8.9% reported severe anx-
iety in the 2 weeks before the assessment. Participants
reporting high anxiety symptoms differed by income
(with the lowest category of income having the high-
est likelihood of anxiety), cigarette/vape use (with
those currently reporting use having a higher likeli-
hood of anxiety), and drug screen (with those screen-
ing positive having a higher likelihood of anxiety).

Dose-Response Association

There was no indication of a dose-response associa-
tion between the number of ACEs and the predicted
probability of being likely depressed (Fig. 1) or hav-
ing a higher level of anxiety symptoms (Fig. 2). How-
ever, these analyses determined that five was the opti-
mal cut-point for models using total ACE scores (the
point where the predicted probability of both outcomes
tended to increase). The dichotomized ACE indica-
tor (<5/5+) was then used to investigate whether the
cumulative ACE score was associated with depressive
and anxiety symptoms.

Cumulative ACEs
Depressive Symptoms

Reporting of five or more ACEs (compared to four
or fewer) was related to a greater odds ratio for being
likely depressed (OR = 1.93; 95% CI: 1.04-3.60)
after adjusting for age, race/ethnicity, education,
income, HIV status, BMI, current cig/vape use, alco-
hol frequency, and drug use (Table 2); being exposed
to five or more ACEs during the first 18 years of life
was related to a nearly two-fold greater odds ratio for
being likely depressed in adulthood.

Anxiety Symptoms
Reporting of five or more ACEs (compared to four
or fewer) was related to a greater odds ratio (OR =

2.21; 95% CIL: 1.05-4.68) for having higher anxi-
ety after adjustment (Table 2). Findings suggest that

@ Springer



332

D. A. Wiss et al.

Table 1 Characteristics

o Characteristic n (%) Likely High anxiety n (%)
of mSTUDY partlclpants depressed n
based. on adverse. chlld.hood (%)
experience questionnaire
responses between Age
igj;“;gf’gggjgzg’;;g 18-29 years 59(184)  15(25.4) 12 (20.3)
by depressive and anxiety 30-39 years 154 (48.0) 45(29.2) 31(20.1)
symptoms reported between 40-52 years 107 (33.3) 33 (30.8) 26 (24.3)
August 20, 2014, and Missing 1(0.3) 0 (0.0) 0 (0.0)
March 13, 2020 Race/ethnicity
Black 133 (41.4) 32 (24.1) 22 (16.5)
Hispanic/Latino 130 (40.5) 42 (32.3) 31(23.9)
Other race 18 (5.6) 5(27.8) 7 (38.9)
White 40 (12.5) 14 (35.0) 9 (22.5)
Education
Did not finish high school 32 (10.0) 11 (34.4) 7(21.9)
High school 108 (33.6) 29 (26.9) 26 (24.1)
Some college 94 (29.3) 29 (30.9) 19 (20.2)
College grad+ 87 (27.1) 24 (27.6) 17 (19.5)
Income * *
$0-$19,999 160 (49.8) 61 (38.1) 45 (28.1)
$20,000-$39,9999 84 (26.2) 16 (19.1) 10 (11.9)
$40,000+ 77 (24.0) 16 (20.8) 14 (18.2)
HIV status
HIV- 135 (42.1) 32 (23.7) 23 (17.0)
HIV+ 185 (57.6) 61 (33.0) 46 (24.9)
Missing 1(0.3) 0(0.0) 0 (0.0)
BMI
Under or normal weight (< 25) 110 (34.3) 34 (30.9) 29 (26.4)
Overweight (25-29.9) 107 (33.3) 31 (29.0) 19 (17.8)
Obese (30+) 101 (31.5) 28 (27.7) 21(20.8)
Missing 3(0.9) 0(0.0) 0(0.0)
Cigarette/vape use * *
Not currently 224 (69.8) 52 (23.2) 37 (16.5)
Currently 97 (30.2) 41 (42.3) 32 (33.0)
“Relative to not likely Alcohol frequency
depressed Monthly or less (including never) 218 (67.9) 64 (29.3) 50 (22.9)
PRelative to low anxiety 2-4 times/month 42 (13.1) 13 (31.0) 7 (16.7)
“Reporting % because 1 2-3 times/week 36 (11.2) 10 (27.8) 6 (16.7)
> 321 (collected prior 4+ times/week 25 (7.8) 6 (24.0) 6 (24.0)
to adverse childhood Drug test® * *
experiences) Negative (49.4) 4.7) (5.2)
*Significant chi-squared test Positive (50.6) (40.4) (12.5)

atp <0.05

exposure to five or more ACEs during the first 18
years of life more than doubled the odds of high anxi-
ety in adulthood. In the ordinal logistic model, the
presence of five or more ACEs was related to a more
than three-fold greater odds ratio (OR = 3.12; 95%

@ Springer

CI: 1.58-6.14) of being in a higher anxiety category
after adjustment (Table 3). This association appeared
worse for White adults (compared to Hispanic/Latino
adults), those in the lowest income category, and
those screening positive for drug use on the urine test.
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adjusted model, only childhood maltreatment was
positively associated with depressive symptoms
(OR = 1.24; 95% CI: 1.01-1.53). For each addi-
tional childhood maltreatment ACE reported, the

and odds ratio for being likely depressed increased by

household dysfunction dimensions into continu-
ous indexes and adding both variables to the fully

24%, adjusting for household dysfunction and other
covariates (Table 2). Post-estimation results indicate
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Table 2 Association between adverse childhood experiences with depressive and anxiety symptoms among mSTUDY participants

between August 20, 2014, and March 13, 2020

OR 95% CI p-value
Depressive symptoms?®
5+ adverse childhood experiences 1.93 1.04-3.60 0.04*
Childhood maltreatment index 1.19 1.00-1.41 0.05*
Childhood maltreatment index + HD index 1.24 1.01-1.53 0.04*
Childhood sexual abuse 2.25 1.204.23 0.01*
Childhood sexual abuse + 9 ACE index 2.27 1.11-4.68 0.03*
Anxiety symptoms®
5+ adverse childhood experiences 2.21 1.054.68 0.04*
Childhood maltreatment index 1.18 0.95-1.46 0.13
Childhood maltreatment index + HD index 1.22 0.95-1.58 0.12
Childhood sexual abuse 2.25 1.054.78 0.04*
Childhood sexual abuse + 9 ACE index 2.32 0.98-5.49 0.06
Anxiety symptomsb
5+ adverse childhood experiences 3.12 1.58-6.14 0.00%*
Childhood maltreatment index 1.31 1.08-1.59 0.01%*
Childhood maltreatment index + HD index 1.33 1.06-1.66 0.02%*
Childhood sexual abuse 241 1.20-4.82 0.01%*
Childhood sexual abuse + 9 ACE index 1.93 0.89-4.21 0.10

*Logistic regression adjusted for age, race/ethnicity, education, income, HIV, BMI, cig/vape, alcohol, drug use

®Ordinal regression adjusted for age, race/ethnicity, education, income, HIV, BMI, cig/vape, alcohol, drug use

*Significant at p < 0.05; **p < 0.01

OR odds ratio, CI confidence interval, HD household dysfunction

that the linear combination of the parameters (using
subtraction) did not reach statistical significance.

Anxiety Symptoms

The childhood maltreatment index was not associated
with higher anxiety in the mixed-effects logistic regres-
sion model. However, in the ordinal logistic model
(Table 3), childhood maltreatment was positively asso-
ciated with being in a higher anxiety category (OR =
1.33; 95% CI: 1.06-1.66). The ordinal logistic model
better predicted anxiety symptoms because it captured
the likelihood of being in a higher anxiety category
rather than the cruder binary estimate. For each addi-
tional childhood maltreatment ACE reported, the odds
ratio for being in a higher anxiety category increased
by 33%, adjusting for household dysfunction and other
covariates. However, post-estimation results indicate
that the linear combination of the parameters (using
subtraction) did not reach significance.
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Childhood Sexual Abuse
Depressive Symptoms

In the model not adjusted for an index of the other nine
ACEs (Table 2), childhood sexual abuse increased the
odds of being likely depressed (OR: 2.25; 95% CI:
1.20-4.23). In the fully adjusted model, including an
index for the other nine ACEs, childhood sexual abuse
remained associated with depressive symptoms after
adjustment (OR: 2.27; 95% CI: 1.11-4.68).

Anxiety Symptoms

In the logistic model not adjusted for an index of the
other nine ACEs (Table 2), childhood sexual abuse
increased the odds of having higher anxiety (OR:
2.25;95% CI: 1.05-4.78). In the fully adjusted model,
including an index for the other nine ACEs, childhood
sexual abuse did not survive adjustment. The ordi-
nal model followed a similar pattern, with childhood
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Table 3 Mixed-effects ordinal logistic regression of five or
more ACEs on anxiety symptoms among mSTUDY partici-
pants between August 20, 2014, and March 13, 2020 (n = 302
across 840 person-visits)

Anxiety symptoms OR 95% CI p-value
5 or more ACEs 3.12 1.58-6.14 0.00%*
Age - - 0.39
18-29 years - - -
30-39 years 0.83 0.42-1.63 0.58
40-52 years 0.56 0.24-1.31 0.18
Race/ethnicity - - 0.00%*
Black 0.55 0.27-1.10 0.09
Hispanic/Latino - - -
Other 1.48 0.32-6.76 0.62
White 331 1.23-8.91 0.02*
Education - - 0.83
Did not finish HS 0.85 0.31-2.28 0.74
HS 0.77 0.37-1.57 0.47
Some college 0.73 0.37-1.43 0.36
College grad+ - - -
Income - - 0.00%*
$0-19,999 3.38 1.61-7.10 0.00%**
$20,000-39,999 1.99 0.96-4.13 0.07
$40,000+ - - -
HIV+ 2.02 1.00-4.07 0.05*
BMI - - 0.28

Under or normal weight - - -

Overweight 1.3 0.67-2.53 0.43
Obese 0.73 0.34-1.55 0.41

Current cig/vape use 1.60 0.93-2.77 0.09

Alcohol frequency - - 0.50
Monthly or less - - -
24 times/month 1.49 0.88-2.54 0.14
2-3 times/week 1.25 0.61-2.58 0.54
4+ times/week 1.40 0.56-3.46 0.47

Drug screen+ 2.46 1.50-4.03 0.00%*

/cutl 1.68 0.57-2.79

/cut2 4.06 2.91-5.22

/cut3 6.01 4.78-7.23

#p < 0.05; **p < 0.01

OR odds ratio, CI confidence interval, ACEs Adverse Child-
hood Experiences, HS high school, Cig cigarette

BMI: Underweight (< 18.5); normal (18.5-24.99); overweight
(25-29.99); Obese (30+)

sexual abuse increasing the odds of being in a higher
anxiety category (OR = 2.41; 95% CI: 1.20-4.82);
however, 95% CI went below one after adjustment for
the other nine ACEs.

Discussion

This research suggests ACEs are associated with men-
tal health outcomes during adulthood among diverse
MSM in Los Angeles, California. The prevalence of
individual ACE:s in the study sample was consistently
higher than in nationally representative samples [45].
Specifically, physical abuse was two times more fre-
quent, and sexual abuse was nearly three times more
frequent than reported in the Behavioral Risk Factor
Surveillance System.

In the first set of analyses, cumulative ACE scores
do not predict depressive and anxiety symptoms in
a dose-response fashion in this cohort of predomi-
nantly Black and Latino low-income MSM in Los
Angeles, CA. Instead, it appeared to be the presence
of multiple ACEs and their cumulative impact that
had predictive power. The original ACE study dem-
onstrated a strong dose-response relationship between
ACE score and the probability of lifetime and recent
depressive disorders [46]. Longitudinal results from
China also demonstrate a significant dose-response
relationship between ACEs and adult depression [47].
There is a paucity of literature documenting dose-
response associations between ACEs and anxiety, and
none of the studies have been specific to MSM.

Because the association between ACEs and
depressive and anxiety symptoms did not follow a
dose-response continuum, the chosen models com-
pared those with five or more ACEs to those below,
supporting the concept of cumulative impact. Cumu-
lative ACEs (dichotomized into higher versus lower
exposure categories) predicted depressive and anxiety
symptoms among study participants. Estimated odds
ratios between multiple ACEs and depressive and
anxiety symptoms from the current study are approxi-
mately half of those reported in meta-analytic find-
ings comparing those with 4 or more ACEs to those
with none [3]. Meanwhile, estimates from the current
study are consistent with other findings that suggest
that the presence of any ACEs roughly doubles the
odds of both depression and anxiety [4].

Most analyses use an indicator for anxiety (yes/
no) rather than a four-level outcome in ordinal logis-
tic regression, which may partially explain divergent
estimates. Many studies also use a lower GAD-7 cut-
point (<5/5+) to indicate the presence of any anxiety.
Meanwhile, five or more ACEs increased the odds of
frequent anxiety by four-fold among urban, minority
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young adults from Chicago [48], which is consist-
ent (but higher) with the findings reported in Table 3.
Given the high-risk nature of the mSTUDY cohort and
the potential contribution of other factors to anxiety
symptoms (e.g., excessive worrying), it may be worth
exploring the operating characteristics of different cut-
points for classifying clinically meaningful symptoms
of anxiety in this group and other high-risk MSM from
various racial/ethnic minority backgrounds.

MSTUDY participants likely experienced other
ACEs, such as peer victimization and discrimina-
tion (based on race and sexual orientation) outside
the home, which are not captured by the current ACE
instrument, potentially downwardly biasing estimates
(due to misclassification bias) between ACEs and men-
tal health. For example, in an urban sample of Black
children, nearly 20% reported only community-level
ACEs [49]. Thus, future research among urban diverse
MSM should include community-level ACEs to cap-
ture a broader range of childhood adversity exposures
to further investigate dose-response associations.
Another example of a missed ACE is housing instabil-
ity [50], which may have provided predictions more
consistent with representative samples if included.

It is also likely that other social factors (i.e., low
income and drug use) contribute to poor mental health in
the absence of ACE exposure. Half the mSTUDY cohort
was intentionally enrolled as actively using substances.
Unassessed factors such as adult food insecurity and
housing instability are known contributors to poor men-
tal health [51] in addition to HIV-positive status [21, 22].
HIV-positive status was associated with anxiety symp-
toms in the ordinal logistic model (Table 3) but did not
appear to play a role in models of depression (data not
shown).

Given the call for dimensional approaches, our analy-
ses found that the ACE dimension of childhood mal-
treatment was estimated as an important predictor of
depressive and anxiety symptoms, whereas household
dysfunction was not, providing partial support for the
second hypothesis. Childhood maltreatment was a sta-
tistically significant predictor of anxiety symptoms in
the ordinal but not logistic models. The addition of the
household dysfunction dimension augmented estimates
of childhood maltreatment across all models, but the dif-
ference between these predictors did not reach statistical
significance.

One reason that childhood maltreatment can be more
deleterious to mental health is through processes of

@ Springer

biological embedding [52-57] that can increase inflam-
matory processes over the life course and thus contrib-
ute to risk for poor adult physical and mental health
[58]. Many childhood maltreatment ACEs are physical
assaults on the body, possibly contributing to greater
effects on biological systems. One possible reason that
household dysfunction did not emerge as predictive of
depressive and anxiety symptoms may be because these
ACEs generally correlate with low SES [59]. However,
post hoc analysis removing income and education from
the models did not affect estimates.

Given the interest in estimating the association of
individual ACEs among specific subgroups, the single
ACE of childhood sexual abuse (part of the childhood
maltreatment dimension) emerged as a significant pre-
dictor of depressive symptoms in adulthood in the fully
adjusted model, including the other nine ACEs, but it
did not predict anxiety after adjustment for the other
nine ACEs. Findings suggest that childhood sexual
abuse had a better prediction of depressive rather than
anxiety symptoms among diverse MSM. This finding
has noteworthy implications for the impact of childhood
sexual abuse on mental health (specifically depressive
symptoms) among mSTUDY participants, which may
warrant targeted interventions and suggest a need for
expanded ACE screening among diverse MSM.

Childhood sexual abuse has received a dispropor-
tionate amount of attention in research compared to
other ACEs. While some representative samples sug-
gest that only 1.8-2.3% of men report childhood sex-
ual abuse [60], other estimates suggest the prevalence
is as high as 6.9% [61]. Adult males are less likely
than adult females to report childhood sexual abuse
[62, 63]. Stigma associated with homosexuality [64]
as well as unhelpful disclosure responses [65] likely
relate to more mental distress and may impair future
disclosures. Among those reporting ACEs in the
mSTUDY cohort, 28.7% experienced childhood sex-
ual abuse. A higher prevalence of reported childhood
sexual abuse among MSM in the mSTUDY suggests
that this ACE may be particularly salient among this
group and is likely not underestimated.

Public Health Implications
Childhood adversity is a leading contributor to morbid-

ity and mortality in the USA and may be considered a
preventable determinant of decreased quality of life. One
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avenue through which ACEs can lead to poor health out-
comes is compromised mental health status, which is
known to amplify over the life course and generate ineg-
uities that widen health gaps between advantaged and
disadvantaged groups. Recent estimates suggest that a
10-25% reduction in childhood maltreatment incidence
could potentially prevent 30-80 million cases of depres-
sion and anxiety worldwide [4]. Minority groups such as
urban MSM often face an additional burden of distress
with multiple marginalized identities. Given that positive
childhood experiences can buffer the impact of ACEs
on mental health [66], community-based public health
efforts should identify avenues to promote these positive
experiences and prioritize groups such as low-income
MSM at risk for HIV infection.

Strengths

While the breadth of ACE research is vast among
nationally representative samples, gaps remain among
specific subgroups using dimensional approaches. This
study contributes to the literature on diverse MSM with
multiple forms of disadvantage. Including a wide range
of sociodemographic and behavioral covariates allowed
for considering a range of potentially important con-
founding factors in estimating the association between
ACE exposure and mental health among urban MSM.
Validated instruments captured the various constructs,
and there were virtually no missing data.

Limitations

The current study’s cross-sectional and self-reported
nature limited the assessment of early life experi-
ence as we cannot exclude recall and reporting
biases, potentially resulting in over or under-report-
ing of ACEs. While mixed-effects regression mod-
els accounted for repeated measures, capitalizing
on the longitudinal study design was not possible
since many variables were collected at different time
points. While most covariates are likely stable over
time (e.g., race/ethnicity, education level), others may
change (i.e., HIV status, BMI), which we could not
account for in our analyses.

Examination of ACEs as yes/no, whether sepa-
rately or combined into a sum score, limits the ability
to examine the frequency in which ACEs occur and the
differential impact this additional context can have on
subsequent mental health outcomes. While our analysis

separated ACEs into separate dimensions, using a sum
score does not provide potentially important informa-
tion about the synergistic interactions between these
adversities [7]. New theoretical approaches to measur-
ing ACEs, including weighting ACEs with more known
pathology (e.g., childhood maltreatment), considering
their timing (including discontinuity of the exposure),
and severity/chronicity (e.g., neglect as an event ver-
sus ongoing condition) might improve prediction esti-
mation [67]. Furthermore, even when families provide
safety at home, children can experience adversity in the
community, which was not considered in the current
study. This includes neighborhood or school violence,
bullying, and denigration in many forms, resulting from
prejudice and/or “othering,” as well as stress caused by
continuous exposure to discrimination and marginaliza-
tion based on race/ethnicity and/or sex/gender as well
as sexual orientation [68]. Future ACE research on
MSM should include these expanded ACE:s.

Conclusions

Childhood maltreatment ACEs, particularly child-
hood sexual abuse, can significantly predict depres-
sive and anxiety symptoms among adult urban MSM.
Intervention strategies are needed to improve the
upstream social context surrounding ACEs and iden-
tify buffering factors that offset risk trajectories. Miti-
gating the impact of childhood maltreatment requires
understanding the additional burden of social dis-
tress often faced by MSM throughout the life course.
Efforts to bring trauma-informed treatment to MSM
should consider the higher prevalence of childhood
sexual abuse among this group and tailor interven-
tions to be gender-specific and culturally sensitive,
aimed at fostering resilience and improving the men-
tal health quality of life.

Acknowledgements Data for this study comes from the
mSTUDY, an ongoing NIDA-sponsored longitudinal study of
HIV-positive and HIV-negative MSM with varied substance
use behaviors (NIDA project UO1 DA036267).

Open Access This article is licensed under a Creative Com-
mons Attribution 4.0 International License, which permits
use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Crea-
tive Commons licence, and indicate if changes were made. The

@ Springer



338

D. A. Wiss et al.

images or other third party material in this article are included
in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your
intended use is not permitted by statutory regulation or exceeds
the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this licence, visit
http://creativecommons.org/licenses/by/4.0/.

References

10.

Anda R, Felitti V, Bremner J, et al. The enduring effects
of abuse and related adverse experiences in childhood.
European Archives of Psychiatry and Clinical Neuro-
science.  2006;256(3):174-86.  https://doi.org/10.1007/
s00406-005-0624-4.

Bellis MA, Hughes K, Ford K, Rodriguez GR, Sethi D,
Passmore J. Life course health consequences and associ-
ated annual costs of adverse childhood experiences across
Europe and North America: a systematic review and meta-
analysis. The Lancet Public Health. 2019;4(10):e517-28.
https://doi.org/10.1016/s2468-2667(19)30145-8.

Hughes K, Bellis MA, Hardcastle KA, et al. The effect
of multiple adverse childhood experiences on health: a
systematic review and meta-analysis. The Lancet Public
health. 2017;2(8):e356-66. https://doi.org/10.1016/s2468-
2667(17)30118-4.

Sahle BW, Reavley NJ, Li W, Morgan AJ, Yap MBH,
Reupert A, Jorm AF. The association between adverse
childhood experiences and common mental disor-
ders and suicidality: an umbrella review of systematic
reviews and meta-analyses. Eur Child Adolesc Psy-
chiatry. 2022;31(10):1489-99. https://doi.org/10.1007/
s00787-021-01745-2.

Negriff S. ACEs are not equal: examining the relative
impact of household dysfunction versus childhood mal-
treatment on mental health in adolescence. Soc Sci Med.
2020;245:112696. https://doi.org/10.1016/j.socscimed.
2019.112696.

Lee H, Kim Y, Terry J. Adverse childhood experiences (ACEs)
on mental disorders in young adulthood: latent classes and
community violence exposure. Prev Med. 2020;134:106039.
https://doi.org/10.1016/j.ypmed.2020.106039.

Tsai AC, Venkataramani AS. Syndemics and health dispari-
ties: a methodological note. Aids Behav. 2016;20(2):423—
30. https://doi.org/10.1007/s10461-015-1260-2.

Font SA, Maguire-Jack K. Pathways from childhood
abuse and other adversities to adult health risks: the
role of adult socioeconomic conditions. Child Abuse &
Neglect. 2016;51:390-9. https://doi.org/10.1016/j.chi-
abu.2015.05.013.

Kaplow JB, Widom C. Age of onset of child maltreat-
ment predicts long-term mental health outcomes. Jour-
nal of Abnormal Psychology. 2007;116(1):176. https://
doi.org/10.1037/0021-843x.116.1.176.

Teicher MH, Gordon JB, Nemeroff CB. Recognizing the
importance of childhood maltreatment as a critical factor
in psychiatric diagnoses, treatment, research, prevention,

@ Springer

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

and education. Mol Psychiatry. 2022;27:1331-8. https://
doi.org/10.1038/s41380-021-01367-9.

Finkelhor D, Ormrod RK, Turner HA. Poly-victimi-
zation: a neglected component in child victimization.
Child Abuse Neglect. 2007;31(1):7-26. https://doi.org/
10.1016/j.chiabu.2006.06.008.

Rogers CJ, Pakdaman S, Forster M, Sussman S, Grigsby
TJ, Victoria J, Unger JB. Effects of multiple adverse
childhood experiences on substance use in young
adults: A review of the literature. Drug Alcohol Depend.
2022;234:109407. https://doi.org/10.1016/j.drugalcdep.
2022.109407.

Halfon N, Larson K, Son J, Lu M, Bethell C. Income ine-
quality and the differential effect of adverse childhood expe-
riences in US children. Acad Pediatr. 2017;17(7S):S70-8.
https://doi.org/10.1016/j.acap.2016.11.007.

Zhang X, Monnat SM. Racial/ethnic differences in clusters of
adverse childhood experiences and associations with adolescent
mental health. Ssm - Popul Heal. 2022;17:100997. https://doi.
org/10.1016/j.ssmph.2021.100997.

Bernard DL, Smith Q, Lanier P. Racial discrimination and
other adverse childhood experiences as risk factors for
internalizing mental health concerns among Black youth. J
Trauma Stress. 2022;35(2):473-83. https://doi.org/10.1002/
jts.22760.

Gallo EAG, Munhoz TN, De MCL, Murray J. Gender dif-
ferences in the effects of childhood maltreatment on adult
depression and anxiety: a systematic review and meta-
analysis. Child Abuse Neglect. 2018;79:107-14. https://
doi.org/10.1016/j.chiabu.2018.01.003.

Tran NM, Henkhaus LE, Gonzales G. Adverse childhood
experiences and mental distress among US Adults by
sexual orientation. JAMA Psychiatry. 2022;79(4):377-9.
https://doi.org/10.1001/jamapsychiatry.2022.0001.
Bertolino DF, Sanchez TH, Zlotorzynska M, Sullivan PS.
Adverse childhood experiences and sexual health outcomes
and risk behaviors among a nationwide sample of men who
have sex with men. Child Abuse Neglect. 2020;107:104627.
https://doi.org/10.1016/j.chiabu.2020.104627.

Ports KA, Lee RD, Raiford J, Spikes P, Manago C,
Wheeler DP. Adverse childhood experiences and health
and wellness outcomes among black men who have sex
with men. J Urban Heal. 2017;94(3):375-83. https://doi.
org/10.1007/s11524-017-0146-1.

Lippard ETC, Nemeroff CB. Going beyond risk factor:
childhood maltreatment and associated modifiable targets
to improve life-long outcomes in mood disorders. Phar-
macol Biochem Be. 2022;215:173361. https://doi.org/10.
1016/j.pbb.2022.173361.

Berg MB, Mimiaga MJ, Safren SA. Mental health con-
cerns of HIV-infected gay and bisexual men seeking mental
health services: an observational study. Aids Patient Care St.
2004;18(11):635-43. https://doi.org/10.1089/apc.2004.18.635.
Giano Z, Hubach RD. Adverse childhood experiences and
mental health: comparing the link in rural and urban men
who have sex with men. J Affect Disord. 2019;259:362-9.
https://doi.org/10.1016/j.jad.2019.08.044.

Sahota PC, Cakouros BE, Russell R, Hassler M, Blank
MB, Barg FK. Causal pathways between severe mental
illness and behaviors related to HIV: patient perspectives.


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s00406-005-0624-4
https://doi.org/10.1007/s00406-005-0624-4
https://doi.org/10.1016/s2468-2667(19)30145-8
https://doi.org/10.1016/s2468-2667(17)30118-4
https://doi.org/10.1016/s2468-2667(17)30118-4
https://doi.org/10.1007/s00787-021-01745-2
https://doi.org/10.1007/s00787-021-01745-2
https://doi.org/10.1016/j.socscimed.2019.112696
https://doi.org/10.1016/j.socscimed.2019.112696
https://doi.org/10.1016/j.ypmed.2020.106039
https://doi.org/10.1007/s10461-015-1260-2
https://doi.org/10.1016/j.chiabu.2015.05.013
https://doi.org/10.1016/j.chiabu.2015.05.013
https://doi.org/10.1037/0021-843x.116.1.176
https://doi.org/10.1037/0021-843x.116.1.176
https://doi.org/10.1038/s41380-021-01367-9
https://doi.org/10.1038/s41380-021-01367-9
https://doi.org/10.1016/j.chiabu.2006.06.008
https://doi.org/10.1016/j.chiabu.2006.06.008
https://doi.org/10.1016/j.drugalcdep.2022.109407
https://doi.org/10.1016/j.drugalcdep.2022.109407
https://doi.org/10.1016/j.acap.2016.11.007
https://doi.org/10.1016/j.ssmph.2021.100997
https://doi.org/10.1016/j.ssmph.2021.100997
https://doi.org/10.1002/jts.22760
https://doi.org/10.1002/jts.22760
https://doi.org/10.1016/j.chiabu.2018.01.003
https://doi.org/10.1016/j.chiabu.2018.01.003
https://doi.org/10.1001/jamapsychiatry.2022.0001
https://doi.org/10.1016/j.chiabu.2020.104627
https://doi.org/10.1007/s11524-017-0146-1
https://doi.org/10.1007/s11524-017-0146-1
https://doi.org/10.1016/j.pbb.2022.173361
https://doi.org/10.1016/j.pbb.2022.173361
https://doi.org/10.1089/apc.2004.18.635
https://doi.org/10.1016/j.jad.2019.08.044

Association between Childhood Maltreatment and Depressive and Anxiety Symptoms among Men Who Have Sex with Men... 339

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34

Community Ment HIt J. 2020;56(2):338-47. https://doi.
org/10.1007/s10597-019-00466-w.

Fisal ZAM, Minhat HS, Zulkefli NAM, Ahmad N. Biopsy-
chosocial approach to understanding determinants of depres-
sion among men who have sex with men living with HIV: A
systematic review. Plos One. 2022;17(3):e0264636. https:/
doi.org/10.1371/journal.pone.0264636.

Wei D, Wang X, You X, Luo X, Hao C, Gu J, Peng S,
Yang X, Hao Y, Silenzio VMB, Li J, Hou F. Prevalence of
depression, anxiety and suicide among men who have sex
with men in China: a systematic review and metaanalysis.
Epidemiol Psychiatr Sci. 2020;29:e136. https://doi.org/10.
1017/52045796020000487.

Young-Wolft KC, Sarovar V, Sterling SA, Leibowitz A,
McCaw B, Hare CB, Silverberg MJ, Satre DD. Adverse
childhood experiences, mental health, substance use, and
HIV-related outcomes among persons with HIV. Aids
Care. 2019;31(10):1241-9. https://doi.org/10.1080/09540
121.2019.1587372.

Maniglio R. Child Sexual Abuse in the etiology of anxi-
ety disorders. Trauma Violence Abus. 2013;14(2):96-112.
https://doi.org/10.1177/1524838012470032.

Derry HM, Johnston CD, Brennan-Ing M, Karpiak S, Bur-
chett CO, Zhu YS, Siegler EL, Glesby MJ. Childhood sex-
ual abuse history amplifies the link between disease bur-
den and inflammation among older adults with HIV. Brain
Behav Immun Health. 2021;17:100342. https://doi.org/10.
1016/j.bbih.2021.100342.

Friedman MS, Marshal MP, Guadamuz TE, Wei C,
Wong CF, Saewyc EM, Stall R. A meta-analysis of dis-
parities in childhood sexual abuse, parental physical
abuse, and peer victimization among sexual minority
and sexual nonminority individuals. Am J Public Health.
2011;101(8):1481-94. https://doi.org/10.2105/ajph.2009.
190009.

Arreola SG, Neilands TB, Pollack LM, Paul JP, Catania
JA. Higher prevalence of childhood sexual abuse among
Latino men who have sex with men than non-Latino
men who have sex with men: data from the Urban Men’s
Health Study. Child Abuse Neglect. 2005;29(3):285-90.
https://doi.org/10.1016/j.chiabu.2004.09.003.

Phillips G, Magnus M, Kuo I, Rawls A, Peterson J, Mon-
tanez L, West-Ojo T, Jia Y, Opoku J, Greenberg AE.
Childhood sexual abuse and HIV-related risks among
men who have sex with men in Washington, DC. Arch
Sex Behav. 2014;43(4):771-8. https://doi.org/10.1007/
s10508-014-0267-5.

Lloyd S, Operario D. HIV risk among men who have sex with
men who have experienced childhood sexual abuse: systematic
review and meta-analysis. Aids Educ Prev. 2012;24(3):228—
41. https://doi.org/10.1521/aeap.2012.24.3.228.

Wiss DA. Adverse childhood experiences and mental
health over the life course among men who have sex with
men in Los Angeles County. [Doctoral dissertation]. Los
Angeles, CA: University of California Los Angeles; 2022.
Felitti VJ, Anda RF, Nordenberg D, Wiiliamson DF, Spitz
AM, Edwards V, Koss MP, Marks JS. Relationship of child-
hood abuse and household dysfunction to many of the lead-
ing causes of death in adults the Adverse Childhood Expe-
riences (ACE) study. Am J Prev Med. 1998;14(4):245-58.
https://doi.org/10.1016/s0749-3797(98)00017-8.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

Radloff LS. The CES-D scale. Appl Psych Meas. 1977;1(3):385—
401. https://doi.org/10.1177/014662167700100306.

Henry SK, Grant MM, Cropsey KL. Determining the
optimal clinical cutoff on the CES-D for depression in
a community corrections sample. J Affect Disorders.
2018;234(J. Gen. Intern. Med. 19 5p1 2004:270-5. https://
doi.org/10.1016/j.jad.2018.02.071.

Spitzer RL, Kroenke K, Williams JBW, Lowe B. A brief
measure for assessing generalized anxiety disorder: the
GAD-7. Arch Intern Med. 2006;166(10):1092. https://doi.
org/10.1001/archinte.166.10.1092.

Wiss DA, Brewerton TD. Adverse childhood experi-
ences and adult obesity: a systematic review of plausible
mechanisms and meta-analysis of cross-sectional studies.
Physiol Behav. 2020 Sep;1(223):112964. https://doi.org/
10.1016/j.physbeh.2020.112964.

Luppino ES, De WLM, Bouvy PF, Stijnen T, Cujipers
P, Penninx BWJH, Zitman FG. Overweight, obesity, and
depression: a systematic review and meta-analysis of longitu-
dinal studies. Arch Gen Psychiat. 2010;67(3):220-9. https://
doi.org/10.1001/archgenpsychiatry.2010.2.

Zhao G, Ford ES, Dhingra S, Li C, Strine TW, Mok-
dad AH. Depression and anxiety among US adults:
associations with body mass index. Int J Obesity.
2009;33(2):257-66. https://doi.org/10.1038/ij0.2008.268.
Yeoman K, Safranek T, Buss B, Cadwell BL, Mannino
D. Adverse childhood experiences and adult smoking,
Nebraska, 2011. Prev Chronic Dis. 2013;10:130009.
https://doi.org/10.5888/pcd10.130009.

McKenzie M, Olsson CA, Jorm AF, Romaniuk H, Patton
GC. Association of adolescent symptoms of depression
and anxiety with daily smoking and nicotine dependence
in young adulthood: findings from a 10-year longitudinal
study. Addiction. 2010;105(9):1652-9. https://doi.org/10.
1111/j.1360-0443.2010.03002.x.

Moylan S, Jacka FN, Pasco JA, Berk M. How cigarette smok-
ing may increase the risk of anxiety symptoms and anxiety
disorders: a critical review of biological pathways. Brain
Behav. 2013;3(3):302-26. https://doi.org/10.1002/brb3.137.
StataCorp. Stata Statistical Software: Release 17. College
Station, TX: StataCorp LLC; 2021.

Giano Z, Wheeler DL, Hubach RD. The frequencies and
disparities of adverse childhood experiences in the U.S.
Bmc Public Health. 2020;20(1):1327. https://doi.org/10.
1186/512889-020-09411-z.

Chapman DP, Whitfield CL, Felitti VJ, Dube SR, Edwards
VI, Anda RF. Adverse childhood experiences and the risk
of depressive disorders in adulthood. Journal of Affective
Disorders. 2004;82(2):217-25. https://doi.org/10.1016/j.
jad.2003.12.013.

Chen H, Fan Q, Nicholas S, Maitland E. The long arm of
childhood: the prolonged influence of adverse childhood
experiences on depression during middle and old age in
China. J Health Psychol. 2022;27(10):2373-89. https://
doi.org/10.1177/13591053211037727.

Mersky JP, Topitzes J, Reynolds AJ. Impacts of adverse
childhood experiences on health, mental health, and sub-
stance use in early adulthood: a cohort study of an urban,
minority sample in the U.S. Child Abuse & Neglect.
2013;37(11):917-25. https://doi.org/10.1016/j.chiabu.
2013.07.011.

@ Springer


https://doi.org/10.1007/s10597-019-00466-w
https://doi.org/10.1007/s10597-019-00466-w
https://doi.org/10.1371/journal.pone.0264636
https://doi.org/10.1371/journal.pone.0264636
https://doi.org/10.1017/S2045796020000487
https://doi.org/10.1017/S2045796020000487
https://doi.org/10.1080/09540121.2019.1587372
https://doi.org/10.1080/09540121.2019.1587372
https://doi.org/10.1177/1524838012470032
https://doi.org/10.1016/j.bbih.2021.100342
https://doi.org/10.1016/j.bbih.2021.100342
https://doi.org/10.2105/ajph.2009.190009
https://doi.org/10.2105/ajph.2009.190009
https://doi.org/10.1016/j.chiabu.2004.09.003
https://doi.org/10.1007/s10508-014-0267-5
https://doi.org/10.1007/s10508-014-0267-5
https://doi.org/10.1521/aeap.2012.24.3.228
https://doi.org/10.1016/s0749-3797(98)00017-8
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1016/j.jad.2018.02.071
https://doi.org/10.1016/j.jad.2018.02.071
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1016/j.physbeh.2020.112964
https://doi.org/10.1016/j.physbeh.2020.112964
https://doi.org/10.1001/archgenpsychiatry.2010.2
https://doi.org/10.1001/archgenpsychiatry.2010.2
https://doi.org/10.1038/ijo.2008.268
https://doi.org/10.5888/pcd10.130009
https://doi.org/10.1111/j.1360-0443.2010.03002.x
https://doi.org/10.1111/j.1360-0443.2010.03002.x
https://doi.org/10.1002/brb3.137
https://doi.org/10.1186/s12889-020-09411-z
https://doi.org/10.1186/s12889-020-09411-z
https://doi.org/10.1016/j.jad.2003.12.013
https://doi.org/10.1016/j.jad.2003.12.013
https://doi.org/10.1177/13591053211037727
https://doi.org/10.1177/13591053211037727
https://doi.org/10.1016/j.chiabu.2013.07.011
https://doi.org/10.1016/j.chiabu.2013.07.011

340

D. A. Wiss et al.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

59.

Giovanelli A, Reynolds AJ. Adverse childhood experi-
ences in a low-income black cohort: the importance of
context. Preventive Medicine: An International Jour-
nal Devoted to Practice and Theory. 2021;148:106557.
https://doi.org/10.1016/j.ypmed.2021.106557.

DeCandia CJ, Volk KT, Unick GJ. Evolving our under-
standing: housing instability as an ACE for young chil-
dren. Adversity Resil Sci. 2022;3(4):365-80. https://doi.
org/10.1007/542844-022-00080-y.

Sederer LI. The social determinants of mental health. Psy-
chiatric Services. 2016;67(2):234-5. https://doi.org/10.
1176/appi.ps.201500232.

Miller GE, Chen E, Parker KJ. Psychological stress
in childhood and susceptibility to the chronic dis-
eases of aging: moving toward a model of behavioral
and biological mechanisms. Psychological Bulletin.
2011;137(6):959-97. https://doi.org/10.1037/a0024768.
Nusslock R, Miller GE. Early-life adversity and physical
and emotional health across the lifespan: a neuroimmune
network hypothesis. Biological Psychiatry. 2016;80(1):23—
32. https://doi.org/10.1016/j.biopsych.2015.05.017.

Parade SH, Huffhines L, Daniels TE, Stroud LR, Nugent
NR, Tyrka AR. A systematic review of childhood mal-
treatment and DNA methylation: candidate gene and epig-
enome-wide approaches. Transl Psychiat. 2021;11(1):134.
https://doi.org/10.1038/s41398-021-01207-y.

Lund JI, Toombs E, Radford A, Boles K, Mushquash C.
Adverse childhood experiences and executive function
difficulties in children: a systematic review. Child Abuse
Neglect. 2020;106:104485. https://doi.org/10.1016/j.chi-
abu.2020.104485.

Lambert HK, Peverill M, Sambrook KA, Rosen ML,
Sheridan MA, McLaughlin KA. Altered development of
hippocampus-dependent associative learning following
early-life adversity. Dev Cogn Neurosci. 2019;38:100666.
https://doi.org/10.1016/j.dcn.2019.100666.

Whittle S, Simmons JG, Hendriksma S, Vijayakumar N,
Byrne ML, Dennison M, Allen NB. Childhood maltreat-
ment, psychopathology, and the development of hip-
pocampal subregions during adolescence. Brain Behav.
2017;7(2):e00607. https://doi.org/10.1002/brb3.607.
Danese A, Pariante CM, Caspi A, Taylor A, Poulton
R. Childhood maltreatment predicts adult inflamma-
tion in a life-course study. Proc National Acad Sci.
2007;104(4):1319-24. https://doi.org/10.1073/pnas.
0610362104.

Walsh D, McCartney G, Smith M, Armour G. Relation-
ship between childhood socioeconomic position and
adverse childhood experiences (ACEs): a systematic

@ Springer

60.

61.

62.

63.

64.

65.

66.

67.

68.

review. J Epidemiol Commun H. 2019;73(12):1087.
https://doi.org/10.1136/jech-2019-212738.
Fuller-Thomson E, Agbeyaka S. A trio of risk factors for
childhood sexual abuse: investigating exposure to paren-
tal domestic violence, parental addiction, and parental
mental illness as correlates of childhood sexual abuse.
Soc Work. 2020;65(3):266-77. https://doi.org/10.1093/
sw/swaa019.

Downing NR, Akinlotan M, Thornhill CW. The impact
of childhood sexual abuse and adverse childhood experi-
ences on adult health related quality of life. Child Abuse
Negl. 2021;120:105181. https://doi.org/10.1016/j.chi-
abu.2021.105181.

Easton SD. Disclosure of child sexual abuse among
adult male survivors. Clin Soc Work J. 2013;41(4):344—
55. https://doi.org/10.1007/s10615-012-0420-3.

O’Leary PJ, Barber J. Gender differences in silencing following
childhood sexual abuse. J Child Sex Abus. 2008;17(2):133-43.
https://doi.org/10.1080/10538710801916416.

Meyer IH. Prejudice, social stress, and mental health in
lesbian, gay, and bisexual populations: conceptual issues
and research evidence. Psychol Bull. 2003;129(5):674—
97. https://doi.org/10.1037/0033-2909.129.5.674.
Brewerton TD, Ralston ME, Dean M, Hand S, Hand L.
Disordered eating attitudes and behaviors in maltreated
children and adolescents receiving forensic assess-
ment in a Child Advocacy Center. J Child Sex Abus.
2020;29(7):769-87. https://doi.org/10.1080/10538712.
2020.1809047.

Qu G, Ma S, Liu H, Han T, Zhang H, Ding X, Sun
L, Qin Q, Chen M, Sun Y. Positive childhood experi-
ences can moderate the impact of adverse childhood
experiences on adolescent depression and anxiety:
results from a cross-sectional survey. Child Abuse Negl.
2022;125:105511. https://doi.org/10.1016/j.chiabu.
2022.105511.

Lacey RE, Minnis H. Practitioner review: twenty years
of research with adverse childhood experience scores -
advantages, disadvantages and applications to practice. J
Child Psychol Psychiatry. 2020;61(2):116-30. https://doi.
org/10.1111/jcpp.13135.

Bruner C. ACE, place, race, and poverty: building hope
for children. Academic Pediatrics. 2017;17(7):S123-9.
https://doi.org/10.1016/j.acap.2017.05.009.

Publisher’s Note Springer Nature remains neutral with regard
to jurisdictional claims in published maps and institutional
affiliations.


https://doi.org/10.1016/j.ypmed.2021.106557
https://doi.org/10.1007/s42844-022-00080-y
https://doi.org/10.1007/s42844-022-00080-y
https://doi.org/10.1176/appi.ps.201500232
https://doi.org/10.1176/appi.ps.201500232
https://doi.org/10.1037/a0024768
https://doi.org/10.1016/j.biopsych.2015.05.017
https://doi.org/10.1038/s41398-021-01207-y
https://doi.org/10.1016/j.chiabu.2020.104485
https://doi.org/10.1016/j.chiabu.2020.104485
https://doi.org/10.1016/j.dcn.2019.100666
https://doi.org/10.1002/brb3.607
https://doi.org/10.1073/pnas.0610362104
https://doi.org/10.1073/pnas.0610362104
https://doi.org/10.1136/jech-2019-212738
https://doi.org/10.1093/sw/swaa019
https://doi.org/10.1093/sw/swaa019
https://doi.org/10.1016/j.chiabu.2021.105181
https://doi.org/10.1016/j.chiabu.2021.105181
https://doi.org/10.1007/s10615-012-0420-3
https://doi.org/10.1080/10538710801916416
https://doi.org/10.1037/0033-2909.129.5.674
https://doi.org/10.1080/10538712.2020.1809047
https://doi.org/10.1080/10538712.2020.1809047
https://doi.org/10.1016/j.chiabu.2022.105511
https://doi.org/10.1016/j.chiabu.2022.105511
https://doi.org/10.1111/jcpp.13135
https://doi.org/10.1111/jcpp.13135
https://doi.org/10.1016/j.acap.2017.05.009

	Association between Childhood Maltreatment and Depressive and Anxiety Symptoms among Men Who Have Sex with Men in Los Angeles
	Abstract 
	Introduction
	Methods
	Participants
	Predictor
	Outcomes
	Depressive Symptoms
	Anxiety Symptoms

	Covariates
	Statistical Analysis

	Results
	Dose-Response Association
	Cumulative ACEs
	Depressive Symptoms
	Anxiety Symptoms

	Childhood Maltreatment ACEs
	Depressive Symptoms
	Anxiety Symptoms

	Childhood Sexual Abuse
	Depressive Symptoms
	Anxiety Symptoms


	Discussion
	Public Health Implications
	Strengths
	Limitations

	Conclusions
	Acknowledgements 
	Anchor 29
	References




