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ABSTRACT

Background: Given growing numbers of older adults with mental and substance use disorders (MSUDs),
this study examined the association between ten types of adverse childhood experiences (ACEs) and lifetime
MSUDs among those aged 50+.

Methods: Data (N = 14,738 for the 50+ age group) came from the 2012 to 2013 National Epidemiologic
Survey on Alcohol and Related Conditions. Using multivariable binary logistic regression analyses, we
examined relationships between ten ACEs and six lifetime MSUDs (major depressive disorder (MDD) and
anxiety, post-traumatic stress, alcohol use, drug use, and nicotine use disorders). Gender differences were
examined using tests of interaction effects and gender-separate logistic regression models.

Results: Of the sample, 53.2% of women and 50.0% of men reported at least one ACE. For both genders,
parental/other adult’s substance abuse was the most prevalent (22.6%), followed by physical abuse, and
emotional neglect. Child abuse and neglect and parental/other adult’s mental illness and substance abuse
had small but consistently significant associations with MSUDs (e.g., odds ratio = 1.28, 95% CI = 1.12–1.46
for parental/other adult’s substance misuse and MDD). Although the relationship between total number of
ACEs and MSUDs was cumulative for both men and women, the associations of physical abuse, sexual abuse,
emotional neglect, and parental separation/divorce with MSUDs were stronger among men.

Conclusions: This study underscores the significant yet modest association between ACEs and lifetime
MSUDs in late life. More research is needed to investigate why ACEs seem to have greater effects on older
men and to discern the sources of gender differences in ACEs’ effects.
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Introduction

A growing body of evidence points to the
powerful long-term influence of adverse childhood
experiences (ACEs: childhood maltreatment and
family dysfunction) on physical health (e.g. cardiac
diseases, COPD, diabetes, liver disease, obesity,
sleep disturbance, and death before age 65 years),
mental health (e.g. mood, anxiety, and post-
traumatic stress disorders (PTSDs), schizophrenia,
and suicidal ideation), substance use disorders,
and health risk behaviors (e.g. smoking, sexual
risk behaviors, and intimate partner violence) in
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adulthood (Dube et al., 2003; Tamayo et al.,
2010; Bellis et al., 2014; Kalmakis and Chandler,
2015). Previous research on ACEs shows that, in
addition to each ACE’s negative impact on physical
and mental health outcomes, there is a graded
relationship between the cumulative number of
ACEs and health conditions, depression, and health
risk behaviors among adults (Anda et al., 2002;
Dube et al., 2003; Chapman et al., 2004; Anda
et al., 2006). Previous research also shows that
ACEs are more common among women than
among men and that there are significant gender
differences in the association between different
types of ACEs and mental and substance use
disorders (MSUDs) (Keyes et al., 2012; Cavanaugh
et al., 2015). For example, physical abuse was
associated with mental disorders in women but with
substance use disorders in men (Keyes et al., 2012),
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which may also reflect higher rates of mood and
anxiety disorders among women and higher rates of
substance use disorders among men (Kessler et al.,
2005; Lev-Ran et al., 2013).

Although direct causal relationships are im-
possible to establish, severe stress or traumatization
from ACEs may result in long-lasting neurobio-
logical changes and vulnerability to stress-related
health conditions and mental disorders, including
addiction (Brady and Back, 2012). ACEs’ strong
association with physical/mental health problems
is often explained by interconnectivity among
genetic dispositions, epigenetic mechanisms, stress-
related hormonal systems (e.g. dysregulation of the
hypothalamus-pituitary-adrenal axis, especially for
its end product, cortisol), and immune parameters
(Ehlert, 2013; McCrory and Mayes, 2015). Self-
medication or tension-reduction hypotheses related
to substance misuse also suggest that ACEs lead
to early initiation of substance use as a coping
mechanism, which can further contribute to the
cyclical interplay of risky behaviors, more stress,
and more substance misuse (Whitesell et al., 2009).
Adversity occurring early in key developmental
stages is also likely to interrupt developmental
processes, causing disorganization in brain systems
that interferes with normal psychological growth
(Whitesell et al., 2009; McCrory and Mayes, 2015).
Compromised child development interferes with
the usual acquisition of self-capacities such as affect
regulation skills, and impaired affect regulation
leads to reliance on avoidance coping strategies
including substance abuse, which further prevents
the development of self-regulation capacities in a
vicious cycle (Briere and Elliott, 2003). Childhood
adversity may also be a marker of more prolonged
and chronic exposure that is likely to lead to more
lasting and profound negative effects than isolated
encounters (Whitesell et al., 2009). Researchers
have also found that the relationship between ACEs
and the subsequent development of substance
misuse may be partially mediated by PTSD, mood,
and anxiety disorders from ACEs (Douglas et al.,
2010; Cross et al., 2015).

Compared to younger adults, older age cohorts
were less likely to experience familial incarceration,
substance use, and divorce during childhood, which
may partially explain why they report fewer ACEs
(Dube et al., 2003; Centers for Disease Control and
Prevention (CDC), 2010). For example, an analysis
of data (N = 26,229) from the 2009 ACE module
of the Behavioral Risk Factor Surveillance System
shows that 43.3% of those aged 55+ reported at
least one ACE, compared to 64.5% of the 18–24
age group, 69.9% of the 25–34 age group, 64.3%
of the 35–44 age group, and 58.2% of the 45–54
age group (CDC, 2010). Despite reporting fewer

ACEs, the growing population of older adults is
reporting higher rates of MSUDs than previous
older adult cohorts. Older adults’ increasing rates
of substance misuse is often attributed to a
more permissive culture of substance use among
the baby boomers who are joining the ranks of
older adults (Choi et al., 2015). However, little
research has examined childhood developmental
and environmental risk factors that may have also
contributed to MSUDs in the growing older-adult
population.

Using nationally representative, U.S.
population-based epidemiologic data, we first
examined (1) the prevalence of ACEs in the
50+ age group by gender and (2) the association
of each type of ACE and the total number of
ACEs with lifetime MSUDs (major depressive
disorder (MDD), anxiety disorder, PTSD, alcohol
use disorder, drug use disorder, and nicotine
use disorder). Based on previous study findings
(Chapman, et al., 2004; Douglas et al., 2010;
Keyes et al., 2012; Cavanaugh et al., 2015; Cross
et al., 2015), our hypotheses were controlling
for sociodemographic variables, (H1a) childhood
psychological, physical, and sexual abuse and
parental/other household member mental illness
and substance abuse will be significantly associated
with all six types of lifetime MSUDs; (H1b)
the association between these ACEs and lifetime
mental disorders will be stronger among women
than among men, whereas the association between
these ACEs and lifetime substance use disorders
will be stronger among men; (H2a) the total
number of ACEs will be significantly associated
with all six types of lifetime MSUDs; and (H2b)
the association between the number of ACEs
and lifetime mental disorders will be stronger
among women than among men, whereas the
association between the number of ACEs and
lifetime substance use disorders will be stronger
among men. Additionally, based on previous
research that showed PTSD as a partial mediator
(Cross et al., 2015), we tested whether including
lifetime PTSD as a covariate in multivariate models
weakened the association between the number of
ACEs and lifetime MDD, anxiety disorder, and
substance use disorders.

Methods

Data and sample
Data came from the 2012–2013 U.S. National
Epidemiologic Survey on Alcohol and Related
Conditions (NESARC-III), a national probability
sample survey of the U.S. civilian non-
institutionalized population aged 18+ years
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(N = 36,309), sponsored by the National Institute
on Alcohol Abuse and Alcoholism (NIAAA). Using
computer-assisted personal interviewing, data were
collected on alcohol and other substance use,
substance use disorders, and related physical and
mental disabilities. The semi-structured diagnostic
interview used to collect information was the
NIAAA Alcohol Use Disorder and Associated
Disabilities Interview Schedule (AUDADIS-5).
The AUDADIS-5 was used to identify past-
year, prior-to-past-year, and lifetime DSM-5
diagnoses of MSUDs. In NESARC-III’s multistage
probability sampling, primary sampling units were
individual counties or, in some small rural counties,
combined contiguous counties; secondary sampling
units were groups of census-defined blocks;
tertiary sampling units were households within
sampled secondary sampling units, from which
eligible adult respondents were randomly selected,
with Hispanic, Black, and Asian individuals
oversampled. The NESARC website contains
detailed descriptions of sampling and interviewer
field methods (Grant et al., 2015). In this study,
we focused on the 14,738 individuals aged 50+
sampled.

Measures
ACEs: NESARC-III contains questions adapted
from the original CDC-Kaiser ACE Study (Felitti
et al., 1998; Anda et al., 2006) and the ongo-
ing CDC’s Behavioral Risk Factor Surveillance
System ACE studies (CDC, 2016). They include
questions adapted from the Childhood Trauma
Questionnaire (Bernstein et al., 1994; Fink et al.,
1995), the Conflict Tactics Scale (Straus, 1979),
and questions other investigators have used to
assess childhood sexual abuse (Wyatt, 1985). In
NESARC-III, ACEs are experiences that occur
before age 18. In keeping with the ACEs
calculator (http://acestudy.org/the-ace-score.html),
we examined ten ACEs (i.e. including emotional
and physical neglect) rather than the eight ACEs
that were used in the CDC-Kaiser and Behavioral
Risk Factor Surveillance System ACE studies):
(1) psychological abuse; (2) physical abuse; (3)
sexual abuse; (4) emotional neglect; (5) physical
neglect; (6) witnessing mother or other adult
female treated violently; (7) parent’s or other
household member’s substance abuse; (8) parent’s
or other household member’s mental illness, suicide
attempt, or suicide (mental illness hereafter); (9)
parent’s or other household member’s incarcer-
ation; and (10) parental separation or divorce.
Consistent with the ACEs calculator, reports
were coded as 1 for experienced or 0 for did
not experience the ACE. The total number of

ACEs represents the summed score (0–10) as a
continuous variable.

Mental and substance use disorders (MSUDs): In
this study, we examined three mental disorders: (1)
lifetime MDD, (2) any anxiety disorder (specific
phobia, social phobia, panic disorder, agoraphobia,
or generalized anxiety disorder), and (3) PTSD,
and three substance use disorders: (i) alcohol
use disorder, (ii) drug (cannabis, sedative, opioid,
cocaine, stimulant, hallucinogen, inhalant/solvent,
club drug, heroin, and/or other drug) use disorder,
and (iii) nicotine use disorder.

Sociodemographic characteristics as controls: We
included chronological age, gender, race/ethnicity
(non-Hispanic White, non-Hispanic Black, His-
panic, non-Hispanic Asian/Pacific Islander (Asian
American hereafter), and American Indian/Alaska
Native (American Indian hereafter)), marital status
(married/cohabiting or not), education (college
degree or not), and whether or not family received
welfare (including food stamps, aid to families
with dependent children or temporary assistance
for needy families) before age 18 as a proxy for
childhood family’s economic status.

Analysis
All analyses were conducted with Stata/MP 14’s
svy function to account for NESARC-III’s multi-
stage probability sampling design. Stata’s subpop
command was used for all subsample analyses
(e.g. those aged 50+) to ensure that variance
estimates incorporate the full sampling design. All
estimates presented in this study are weighted
except sample sizes. First, we used χ2 and t-tests
to compare sociodemographic characteristics, ACE
prevalence, and lifetime and past-year MSUDs
between genders. Second, we used multivariable
binary logistic regression analysis, reporting odds
ratios (OR) and 95% confidence intervals (CI),
to test H1a and H1b (association of each type of
ACE with each of six lifetime MSUDs and gender
difference). In the first model, the main effects
of each type of ACE were tested; in the second
model, interaction effects between gender and each
type of ACE were tested. To elucidate results from
the interaction effect analyses, we also conducted
gender-separate logistic regression analyses. Third,
we used multivariable binary logistic regression
analyses to test H2a and H2b (association of
the total number of ACEs (0–10) with each of the
six lifetime MSUDs and gender difference). In the
first model, the main effects of the total number
of ACEs were tested, and in the second model,
interaction effects between gender and the total
number of ACEs were tested. Then, controlling
for lifetime PTSD, we examined the association
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of the number of ACEs with each of other five
lifetime MSUDs. As a preliminary diagnostic,
variance inflation factor (VIF) (using a cut-off
of 2.50; Allison, 2015) from linear regression
models was used to assess multicollinearity among
ACEs (i.e. the relationships among covariates).
VIF diagnostics indicated that multicollinearity was
not a concern. The highest VIF was 1.52 for
psychological abuse.

Results

Sample characteristics
Table 1 shows that men (46.8% of the sample)
were about one-year younger and more likely to
be married and college educated than women
(53.3% of the sample), but there were no
gender differences in racial/ethnic composition
and rates of family welfare receipt before age
18. With respect to ACEs, 46.8% of women
and 50.0% of men reported none, 34.7% of
women and 35.7% of men reported one–two,
6.6% of women and 6.0% of men reported
three, and 11.9% of women and 8.4% of men
reported four or more. For both genders, the
most prevalent ACE was parental/other adult’s
substance abuse (23.8% of women and 21.3%
of men, p = 0.004), followed by physical abuse
(17.5% of women and 19.6% of men, p = 0.001),
and emotional neglect (17.6% of women and
15.9% of men, p = 0.020). Sexual abuse was more
than twice as prevalent in women (15.7%) than
in men (6.4%) (p < 0.001). Nearly 10% of
the sample, respectively, reported psychological
abuse and witnessing domestic violence and about
6% reported parental/other adult’s mental illness,
with higher rates among women than among
men. There was no significant gender difference
in reports of parental/other adult’s incarceration
and parental divorce. Regarding lifetime mental
disorders, 24.4% of the women and 13.5% of the
men had MDD; 21.2% of women and 12.2% of
men had anxiety disorder; and 6.1% of women
and 3.7% of men had PTSD (all at p < 0.001).
Regarding lifetime substance use disorders, 14.6%
of women and 29.5% of men had alcohol use
disorder; 4.7% of women and 8.7% of men had
drug use disorder; and 22.4% of women and 31.7%
of men had nicotine use disorder (all at p < 0.001).

Table 1 also shows that among those with at
least one ACE, 44.8% of women and 42.6% of
men (p = 0.120) reported parental/other adult’s
substance abuse; 32.8% women and 39.2% of men
(p < 0.001) reported physical abuse; 20.0% of
women and 16.6% of men (p = 0.002) reported
psychological abuse; 29.5% of women and 12.9%

of men (p < 0.001) reported sexual abuse; 20.0%
of women and 16.3% of men (p < 0.001)
reported witnessing domestic violence; and 12.3%
of women and 9.9% of men (p = 0.006) reported
parental/other adult’s mental illness. In addition to
parental/other adult’s substance abuse, reports of
emotional neglect, physical neglect, parental/other
adult’s incarceration, and parental divorce did
not significantly differ between genders. Regarding
lifetime mental disorders, 31.2% of women and
16.7% of men had MDD; 27.2% of women and
16.1% of men had anxiety disorder; and 9.7% of
women and 5.3% of men had PTSD (all at p <

0.001). Regarding lifetime substance use disorders,
19.5% of the women and 36.4% of the men had
alcohol use disorder; 7.0% of women and 11.9% of
men had drug use disorder; and 27.4% of women
and 37.9% of men had nicotine use disorder (all at
p < 0.001).

Association of ACEs with mental disorders
Table 2 shows that controlling for sociodemo-
graphic characteristics (age, gender, race/ethnicity,
education, marital status, and welfare receipt
before age 18), psychological abuse, physical abuse,
sexual abuse, emotional neglect, and physical
neglect were significantly associated with increased
odds of lifetime MDD, anxiety disorder, and
PTSD. Parental/other adult’s substance abuse was
also associated with increased odds of MDD
and anxiety disorders and marginally associated
with PTSD (p = 0.051), and parental/other adult’s
mental illness was associated with MDD and
anxiety disorders. Witnessing domestic violence
and parental/other adult’s incarceration was as-
sociated with increased odds of PTSD only.
ORs for psychological and physical abuse and
neglect, parental/other adult’s substance abuse,
mental illness, and incarceration tended to be
small (ranging from 1.17 to 1.80). With respect
to sexual abuse, the greatest OR was for PTSD
(OR = 2.21, 95% CI = 1.75–2.78), and ORs for
MDD (OR = 1.58, 95% CI = 1.35–1.86), and
anxiety disorder (OR = 1.52, 95% CI = 1.31–1.76)
were similar to each other.

Introduction of the interaction terms between
gender and ACEs in the logistic regression models
did not substantially change the associations
between ACEs and mental disorders. However,
some results were notable. First, the main effects
of physical abuse were no longer significant for
MDD and anxiety disorder; the main effects
of emotional neglect were no longer significant
for anxiety disorder and PTSD; and the main
effects of witnessing domestic violence were no
longer significant for PTSD. However, in each
case, the reduction in the odds ratios was slight
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Table 1. Sample characteristics

all in the 50+ age group (N = 14 ,738) those with at least one ACE (N = 7 ,879)

all 100% female 53 .25% male 46 .75% p female 54 .81% male 45 .19% p
.........................................................................................................................................................................................................................................................................................................................................................................................................................................................

Age (M, SE) 63.53(0.12) 64.00 (0.15) 62.99 (0.15) <0.001 62.85 (0.18) 62.42 (0.20) 0.079
Race/ethnicity 0.219 0.068

Non-Hispanic White 75.05 74.65 75.50 75.27 73.79
Non-Hispanic Black 10.03 10.65 9.34 11.17 10.68
Hispanic 9.01 8.99 9.02 9.09 9.47
Non-Hispanic Asian 4.50 4.36 4.67 3.08 4.04
American Indian 1.41 1.36 1.46 1.93 2.01

Marital status <0.001 <0.001
Married 63.38 56.33 71.41 55.32 68.70
Widowed 12.64 18.57 5.89 16.19 5.56
Divorced 17.52 19.21 15.58 22.81 17.81
Never married 6.46 5.89 7.12 5.68 7.93

Have college degree 29.45 26.44 32.89 <0.001 24.25 28.68 0.002
Number of chronic medical
conditionsa

1.25 (0.02) 1.30 (0.02) 1.20 (0.02) <0.001 1.43 (0.03) 1.28 (0.02) <0.001

Family on welfare before age 18 8.65 8.26 9.09 0.060 12.33 12.61 0.728
Adverse childhood experiences (ACEs)
Total number of ACEs (M,SE) 1.19 (0.02) 1.28 (0.03) 1.08 (0.03) <0.001 2.41 (0.03) 2.15 (0.03) <0.001

0 48.31 46.80 50.03 n/a n/a
1 23.97 23.46 24.55 44.10 49.14
2 11.19 11.26 11.11 21.18 22.24
3 6.31 6.62 5.95 12.45 11.90
4+ 10.22 11.86 8.36 22.27 16.72

Psychological abuse 9.55 10.65 8.30 <0.001 20.02 16.61 0.002
Physical abuse 18.46 17.46 19.61 0.001 32.82 39.24 <0.001
Sexual abuse 11.36 15.69 6.43 <0.001 29.50 12.87 <0.001
Emotional neglect 16.79 17.59 15.88 0.020 33.07 31.78 0.294
Physical neglect 6.85 7.43 6.18 0.019 13.96 12.37 0.118
Witnessed domestic violence 9.46 10.62 8.13 <0.001 19.97 16.26 0.001
Parental/other adult’s substance
use problems

22.64 23.84 21.27 0.004 44.82 42.56 0.120

Parental/other adult’s mental
health problems

5.81 6.57 4.93 <0.001 12.34 9.89 0.006

Parental/other adult’s
incarceration

4.74 5.08 4.34 0.071 9.55 8.69 0.253

Parental separation/divorce 12.90 13.23 12.51 0.261 24.88 25.04 0.883
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(i.e. a decrease of 0.06–0.14) after introducing the
interaction term. Second, the interaction effects
of parental separation/divorce and male gender
were significant for MDD, i.e. the association was
stronger for men than for women. Third, the main
effect of family members’ incarceration on anxiety
disorder was weaker for men than for women.

The gender-separate logistic regression analyses
(not shown in tables) confirmed the following four
findings for men only. First, physical abuse was
a significant factor for MDD (OR = 1.33, 95%
CI = 1.05–1.68) and anxiety disorder (OR = 1.51,
95% CI = 1.18–1.94). Second, emotional neglect
was a significant factor for anxiety disorder
(OR = 1.33, 95% CI = 1.08–1.65) and PTSD
(OR = 1.73, 95% CI = 1.24–2.42). Third, parental
separation/divorce was associated with increased
odds of MDD (OR = 1.44, 95% CI = 1.16–
1.79). Fourth, family members’ incarceration was
associated with decreased odds of anxiety disorder
(OR = 0.60, 95% CI = 0.42–0.87).

Of the control variables, being older, male,
and married/cohabiting were associated with lower
odds of having each of the three mental disorders.
Being Black, Hispanic, or Asian, compared to non-
Hispanic White, was also associated with lower
odds of MDD and anxiety disorders, whereas being
American Indian was associated with higher odds
of PTSD. College education was associated with
higher odds of MDD, and welfare receipt before
age 18 was associated with higher odds of anxiety
disorder.

Association of ACEs with substance use
disorders
Table 3 shows that physical abuse, sexual abuse,
and parental/other adult’s substance abuse were sig-
nificantly associated with increased odds of all three
lifetime substance use disorders (alcohol, drug,
and nicotine), with parental/other adult’s substance
abuse being associated with somewhat greater
odds of alcohol use disorder (OR = 1.83, 95%
CI = 1.60–2.10) than other ACEs. Parental/other
adult’s mental illness also was a significant factor
for alcohol use disorder and drug use disorder
and marginally significant for nicotine use disorder
(p = 0.056). Psychological abuse was associated
with increased odds of drug use disorder and
nicotine use disorder, and parental divorce was
associated with nicotine use disorder. Emotional
neglect, physical neglect, witnessing domestic
violence, and parental/other adult’s incarceration
were not significant factors for any substance use
disorder.

Introducing interaction terms between gender
and ACEs in the logistic regression models did
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Table 2. Adverse childhood experiences and lifetime mental disorders among the 50+ age group: binary logistic regression results

lifetime MDD lifetime anxiety disorders lifetime PTSD

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
.........................................................................................................................................................................................................................................................................................................................................................................................................................................................

Age 0.97 (0.96–0.97)∗∗∗ 0.97 (0.96-0.97)∗∗∗ 0.98 (0.97–0.98)∗∗∗ 0.98 (0.97–0.98)∗∗∗ 0.97 (0.96–0.98)∗∗∗ 0.97 (0.96–0.98)∗∗∗

Male 0.50 (0.45–0.56)∗∗∗ 0.47 (0.41–0.54)∗∗∗ 0.55 (0.48–0.62)∗∗∗ 0.51 (0.43–0.60)∗∗∗ 0.71 (0.58–0.86)∗∗ 0.63 (0.47–0.85)∗∗

Black 0.48 (0.42–0.56)∗∗∗ 0.48 (0.42–0.56)∗∗∗ 0.63 (0.54–0.72)∗∗∗ 0.63 (0.54–0.72)∗∗∗ 0.99 (0.79–1.24) 0.98 (0.79–1.23)
Hispanic 0.64 (0.54–0.77)∗∗∗ 0.65 (0.54–0.77)∗∗∗ 0.61 (0.51–0.73)∗∗∗ 0.61 (0.51–0.73)∗∗∗ 0.76 (0.58–1.00) 0.77 (0.58–1.01)
Asian 0.44 (0.31–0.62)∗∗∗ 0.44 (0.30–0.62)∗∗∗ 0.41 (0.29–0.58)∗∗∗ 0.41 (0.29–0.58)∗∗∗ 0.47 (0.23–0.94)∗ 0.47 (0.23–0.96)∗

American Indian 1.14 (0.81–1.60) 1.13 (0.81–1.59) 1.22 (0.86–1.73) 1.20 (0.84–1.70) 2.57 (1.54–4.28)∗∗∗ 2.60 (1.57–4.30)∗∗∗

College degree 1.20 (1.08–1.33)∗∗ 1.20 (1.08–1.34)∗∗ 0.91 (0.79–1.03) 0.90 (0.79–1.03) 0.88 (0.72–1.07) 0.88 (0.72–1.07)
Married/cohabiting 0.67 (0.62–0.73)∗∗∗ 0.67 (0.62–0.73)∗∗∗ 0.82 (0.74–0.91)∗∗∗ 0.82 (0.74–0.91)∗∗∗ 0.72 (0.59–0.87)∗∗ 0.72 (0.60–0.87)∗∗

Family on welfare before 18 1.09 (0.96–1.38) 1.10 (0.93–1.30) 1.26 (1.07–1.50)∗∗ 1.27 (1.07–1.50)∗∗ 1.29 (0.98–1.69) 1.31 (1.00–1.72)
Adverse childhood experiences
Psychological abuse 1.52 (1.21–1.90)∗∗∗ 1.42 (1.10–1.83)∗∗ 1.51 (1.23–1.85)∗∗∗ 1.44 (1.13–1.83)∗∗ 1.40 (1.06–1.84)∗ 1.42 (1.04–1.94)∗

Physical abuse 1.23 (1.06–1.43)∗∗ 1.17 (0.97–1.42) 1.27 (1.07–1.50)∗∗ 1.13 (0.91–1.41) 1.58 (1.20–2.08)∗∗ 1.71 (1.24–2.35)∗∗

Sexual abuse 1.58 (1.35–1.86)∗∗∗ 1.54 (1.30–1.84)∗∗∗ 1.52 (1.31–1.76)∗∗∗ 1.54 (1.33–1.78)∗∗∗ 2.21 (1.75–2.78)∗∗∗ 2.34 (1.82–3.00)∗∗∗

Emotional neglect 1.17 (1.01–1.36)∗ 1.23 (1.05–1.45)∗ 1.22 (1.07–1.40)∗∗ 1.17 (0.97–1.41) 1.42 (1.14–1.77)∗∗ 1.26 (0.95–1.67)
Physical neglect 1.25 (1.01–1.55)∗ 1.15 (0.90–1.46) 1.58 (1.28–1.95)∗∗∗ 1.77 (1.34–2.33)∗∗∗ 1.80 (1.31–2.47)∗∗∗ 1.53 (1.09–2.14)∗

Witnessed domestic violence 0.90 (0.75–1.09) 0.97 (0.76–1.24) 1.01 (0.81–1.26) 1.04 (0.80–1.35) 1.36 (1.05–1.75)∗ 1.30 (0.95–1.78)
Parental/other adult’s substance

abuse
1.28 (1.12–1.46)∗∗∗ 1.27 (1.09–1.48)∗∗ 1.33 (1.17–1.51)∗∗∗ 1.30 (1.11–1.52)∗∗ 1.25 (1.00–1.55)ǂ 1.27 (0.96–1.69)

Parental/other adult’s mental
illness

1.40 (1.13–1.72)∗∗ 1.50 (1.16–1.94)∗∗ 1.64 (1.36–1.98)∗∗∗ 1.67 (1.30–2.13)∗∗∗ 1.12 (0.81–1.55) 1.13 (0.82–1.57)

Parental/other adult’s
incarceration

1.15 (0.94–1.42) 1.27 (0.99–1.63) 0.92 (0.74–1.14) 1.11 (0.86–1.42) 1.31 (1.03–1.65)∗ 1.42 (1.05–1.93)∗

Parental divorce 1.12 (0.99–1.27) 0.97 (0.81–1.16) 0.98 (0.85–1.13) 0.95 (0.81–1.11) 0.98 (0.76–1.26) 0.84 (0.62–1.14)
Interaction terms: Male x
Psychological abuse 1.23 (0.79–1.91) 1.16 (0.78–1.74) 1.00 (0.52–1.94)
Physical abuse 1.12 (0.83–1.50) 1.33 (0.97–1.82) 0.82 (0.51–1.31)
Sexual abuse 1.12 (0.83–1.50) 1.00 (0.71–1.40) 0.84 (0.52–1.37)
Emotional neglect 0.87 (0.62–1.23) 1.13 (0.84–1.52) 1.37 (0.90–2.09)
Physical neglect 1.27 (0.89–1.81) 0.74 (0.47–1.17) 1.55 (0.89–2.70)
Witness of domestic violence 0.81 (0.57–1.15) 0.90 (0.61–1.33) 1.10 (0.60–2.01)
Parental/other adult’s substance

abuse
1.00 (0.76–1.32) 1.06 (0.81–1.39) 0.90 (0.59–1.38)
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not substantially change the associations between
ACEs and substance use disorders. However, for
men only, physical abuse was a significant factor
for alcohol use disorder and parental divorce was
also a significant factor for drug use disorder
and a marginally significant factor for nicotine
use disorder (p = 0.055). The relationship between
sexual abuse and drug use disorder also appears
to be stronger for men than for women. Gender-
separate binary logistic regression analyses (not
shown in the tables) confirmed that among men
only, physical abuse was significant for alcohol
use disorder (OR = 1.62, 95% CI = 1.35–1.96);
sexual abuse was a significant factor for drug
use disorder (OR = 1.60, 95% CI = 1.11–2.31);
and parental separation/divorce was a significant
factor for alcohol use disorder (OR = 1.22, 95%
CI = 1.01–1.46), drug use disorder (OR = 1.46,
95% CI = 1.09–1.93), and nicotine use disorder
(OR = 1.32, 95% CI = 1.09–1.60). Only among
women was the association between parental/other
adult’s mental illness and nicotine use disorder
significant (OR = 1.39, 95% CI = 1.07–1.80).

Of the control variables, older age, being Black,
Hispanic, or Asian, and married/cohabiting were
associated with lower odds of all three substance
use disorders, and being male was associated with
higher odds of all three SUDs. Having a college
degree was also associated with lower odds of drug
use disorder and nicotine use disorder, whereas
welfare receipt before age 18 was associated with
higher odds of nicotine use disorder.

Association of the number of ACEs with
lifetime mental and substance use disorders
Table 4 shows that controlling for age, gender,
race/ethnicity, education, marital status, and child-
hood economic status, a one increment increase
in ACEs was associated with an increase in odds
of 1.25 for MDD (95% CI = 1.21–1.29), 1.29
for anxiety disorder (95% CI = 1.21–1.29), 1.45
for PTSD (95% CI = 1.39–1.51), 1.21 for alcohol
use disorder (95% CI = 1.18–1.24), 1.27 for drug
use disorder (95% CI = 1.22–1.32), and 1.19
for nicotine use disorder (95% CI = 1.21–1.29).
Table 4 also shows that with lifetime PTSD as
a covariate, ORs for the numbers of ACEs were
slightly lower but remained significant. Interaction
effects between gender and the number of the ACEs
were not significant for any MSUD (not shown in
the tables).

Discussion

Despite much attention to the long-lasting negative
impact of ACEs on adult physical/mental health
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Table 3. Adverse childhood experiences and lifetime substance use disorders among the 50+ age group: binary logistic regression results

lifetime alcohol use disorder lifetime drug use disorder lifetime nicotine use disorder

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
.........................................................................................................................................................................................................................................................................................................................................................................................................................................................

Age 0.95 (0.94–0.96)∗∗∗ 0.95 (0.94–0.96)∗∗∗ 0.91 (0.90–0.92)∗∗∗ 0.91 (0.90–0.92)∗∗∗ 0.97 (0.96–0.97)∗∗∗ 0.97 (0.96–0.97)∗∗∗

Male 2.82 (2.53–3.14)∗∗∗ 2.84 (2.48–3.25)∗∗∗ 2.26 (1.87–2.72)∗∗∗ 2.08 (1.60–2.71)∗∗∗ 1.87 (1.70–2.05)∗∗∗ 1.81 (1.61–2.04)∗∗∗

Black 0.54 (0.46–0.62)∗∗∗ 0.54 (0.46–0.62)∗∗∗ 0.80 (0.63–1.01) 0.79 (0.62–0.99)∗ 0.59 (0.51–0.68)∗∗∗ 0.58 (0.51–0.67)∗∗∗

Hispanic 0.55 (0.46–0.66)∗∗∗ 0.55 (0.46–0.66)∗∗∗ 0.41 (0.29–0.57)∗∗∗ 0.41 (0.29–0.57)∗∗∗ 0.33 (0.28–0.39)∗∗∗ 0.33 (0.28–0.39)∗∗∗

Asian 0.30 (0.18–0.48)∗∗∗ 0.29 (0.18–0.47)∗∗∗ 0.28 (0.12–0.68)∗∗ 0.28 (0.12–0.67)∗∗ 0.41 (0.28–0.60)∗∗∗ 0.41 (0.28–0.59)∗∗∗

American Indian 1.34 (0.95–1.89) 1.33 (0.94–1.89) 1.32 (0.77–2.25) 1.35 (0.80–2.29) 0.98 (0.65–1.47) 0.97 (0.65–1.46)
College degree 1.05 (0.93–1.18) 1.04 (0.92–1.18) 0.73 (0.60–0.90)∗∗ 0.74 (0.60–0.90)∗∗ 0.49 (0.44–0.56)∗∗∗ 0.49 (0.44–0.56)∗∗∗

Married/cohabiting 0.74 (0.67–0.83)∗∗∗ 0.74 (0.67–0.83)∗∗∗ 0.55 (0.47–0.65)∗∗∗ 0.55 (0.47–0.64)∗∗∗ 0.62 (0.57–0.68)∗∗∗ 0.62 (0.56–0.68)∗∗∗

Family on welfare before
18

1.08 (0.91–1.29) 1.08 (0.91–1.29) 1.28 (0.97–1.70) 1.29 (0.98–1.71) 1.39 (1.18–1.64)∗∗∗ 1.40 (1.19–1.65)∗∗∗

Adverse childhood experiences
Psychological abuse 1.14 (0.94–1.38) 1.25 (0.94–1.67) 1.48 (1.08–2.03)∗ 1.40 (0.86–2.28) 1.26 (1.04–1.54)∗ 1.29 (1.02–1.63)∗

Physical abuse 1.38 (1.19–1.59)∗∗∗ 1.07 (0.84–1.36) 1.64 (1.27–2.11)∗∗∗ 1.56 (1.06–2.27)∗ 1.44 (1.25–1.65)∗∗∗ 1.36 (1.14–1.63)∗∗

Sexual abuse 1.51 (1.26–1.82)∗∗∗ 1.56 (1.25–1.95)∗∗∗ 1.32 (1.04–1.66)∗ 1.13 (0.84–1.52) 1.16 (1.01–1.43)∗ 1.16 (0.99–1.37)
Emotional neglect 0.94 (0.79–1.12) 1.04 (0.83–1.30) 1.01 (0.81–1.25) 1.23 (0.89–1.70) 0.96 (0.84–1.10) 0.96 (0.77–1.20)
Physical neglect 0.98 (0.79–1.21) 0.83 (0.65–1.07) 1.05 (0.76–1.44) 1.04 (0.67–1.62) 1.02 (0.83–1.26) 0.88 (0.66–1.16)
Witnessed domestic

violence
0.85 (0.72–1.00) 1.01 (0.79–1.28) 0.92 (0.71–1.20) 0.84 (0.60–1.17) 1.10 (0.93–1.30) 1.14 (0.89–1.45)

Parental/other adult’s
substance abuse

1.83 (1.60–2.10)∗∗∗ 1.94 (1.63–2.31)∗∗∗ 1.59 (1.33–1.90)∗∗∗ 1.80 (1.33–2.45)∗∗∗ 1.45 (1.29–1.62)∗∗∗ 1.48 (1.25–1.76)∗∗∗

Parental/other adult’s
mental illness

1.36 (1.13–1.65)∗∗ 1.36 (1.02–1.83)∗ 1.37 (1.06–1.77)∗ 1.55 (1.07–2.24)∗ 1.19 (1.00–1.43)ǂ 1.41 (1.10–1.82)∗∗

Parental/other adult’s
incarceration

1.01 (0.79–1.28) 1.05 (0.73–1.51) 1.10 (0.81–1.50) 1.02 (0.62–1.68) 1.04 (0.83–1.29) 1.05 (0.79–1.40)

Parental divorce 1.18 (1.02–1.38) 1.15 (0.91–1.46) 1.13 (0.89–1.44) 0.76 (0.50–1.14) 1.14 (1.00–1.31)∗ 1.01 (0.85–1.20)
Interaction terms: Male x
Psychological abuse 0.86 (0.55–1.35) 1.12 (0.60–2.10) 0.99 (0.67–1.44)
Physical abuse 1.51 (1.11–2.07)∗ 1.06 (0.69–1.64) 1.10 (0.83–1.47)
Sexual abuse 0.93 (0.66–1.31) 1.43 (0.88–2.30) 1.01 (0.73–1.40)
Emotional neglect 0.86 (0.63–1.16) 0.71 (0.47–1.07) 1.00 (0.74–1.35)
Physical neglect 1.35 (0.91–2.00) 1.04 (0.58–1.87) 1.39 (0.94–2.05)
Witnessed domestic

violence
0.71 (0.49–1.02) 1.21 (0.72–2.02) 0.94 (0.63–1.39)
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over the past two decades, little research has
focused on older adults. With growing numbers
of older adults with MSUDs, the present study,
using recently collected nationally representative
epidemiologic data, examined associations between
ten types of childhood adversities and lifetime
MSUDs among the 50+ age group. The findings
show that approximately one-half (51.7%) of
individuals in this age group reported experiencing
one or more ACEs, and parental/other adult’s
substance abuse was the most prevalent ACE.
In general, the rates of specific ACEs in this
study were similar to the rates found for all age
groups in a prior study based on the 2004–2005
NESARC (Cavanaugh et al., 2015). As previous
studies of ACEs in all age groups (Edwards et al.,
2003; Cavanaugh et al., 2015) also show, a higher
proportion of women than men in the 50+ age
group experienced ACEs.

Our findings show that child abuse and
parental/other adult’s mental illness and substance
abuse were significant factors for both MSUDss.
In total, nine ACEs (i.e. all except parental
divorce) were significantly associated with one
or more lifetime mental disorders among both
genders, whereas parental divorce was associ-
ated with men’s MDD only. Six ACEs (i.e.
three types of child abuse, parental/other adult’s
mental illness, parental/other adult’s substance
abuse, and parental divorce) were significantly
associated with one or more lifetime substance
use disorders for both genders. Emotional and
physical neglect, witnessing domestic violence, and
having an incarcerated household member were
not associated with any substance use disorder.
As our literature review notes, in addition to
possible genetic influences of mental illness and
substance abuse from parent to child, living with
parents/other adults who had mental illness and/or
substance abuse may have compromised child
development given multiple stressors, including
child abuse and neglect, which children may have
experienced as a result. The findings also show
that higher numbers of ACEs were associated
with increased odds of having had any lifetime
MSUD and that the strengths of these associations
were consistent across all MSUDs. These findings
generally support H1a and H2a but leave questions
regarding potentially different impact of some
ACEs on mental disorders versus substance use
disorders.

As in previous studies (Keyes et al., 2012),
our study indicates that the stronger relationship
between ACEs and men’s substance use disorders
may be partially attributable to their higher
substance use rates. However, contrary to previous
studies, we found that the association between
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Table 4. Number of adverse childhood experiences (ACEs) and lifetime mental and substance use disorders among the 50+ age group: Binary logistic
regression results

lifetime MDD

lifetime
anxiety
disorder lifetime PTSD

lifetime
alcohol use
disorder

lifetime drug
use disorder

lifetime
nicotine use
disorder

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
.........................................................................................................................................................................................................................................................................................................................................................................................................................................................

No. of ACEs 1.25 (1.21–1.29)∗∗∗ 1.29 (1.25–1.32)∗∗∗ 1.45 (1.39–1.51)∗∗∗ 1.21 (1.18–1.24)∗∗∗ 1.27 (1.22–1.32)∗∗∗ 1.19 (1.16–1.23)∗∗∗

N 14,738 14,738 14,738 14,738 14,738 14,738
Design df, F 113

(10,104)=87.24
113
(10,104)=80.14

113
(10,104)=56.96

113
(10,104)=91.71

113
(10,104)=82.84

113
(10,104)=86.19

p <.001 <.001 <.001 <.001 <.001 <.001
Lifetime MDD Lifetime anxiety

disorder
Lifetime alcohol use
disorder

Lifetime drug use
disorder

Lifetime nicotine
use disorder

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Lifetime PTSD 3.16 (2.62–3.80)∗∗∗ 4.45 (3.64–5.44)∗∗∗ 2.12 (1.73–2.60)∗∗∗ 2.63 (2.05–3.37)∗∗∗ 1.79 (1.51–2.12)∗∗∗

Number of ACEs 1.21 (1.17–1.24)∗∗∗ 1.23 (1.19–1.27)∗∗∗ 1.18 (1.15–1.22)∗∗∗ 1.22 (1.18–1.27)∗∗∗ 1.17 (1.14–1.21)∗∗∗

N 14,738 14,738 14,738 14,738 14,738
Design df, F 113

(11,103)=88.31
113
(11,103)=86.71

113
(11,103) = 94.22

113
(11,103)=74.82

113
(11,103)=93.86

p <0.001 <0.001 <0.001 <0.001 <0.001

Controls were age, gender, race/ethnicity, education, marital status, and family on welfare before age 18.
∗∗∗p < 0.001.
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some ACEs and mental disorders was also
stronger among men than among women, even
though women had significantly higher rates of
mental disorders than men. Though parental
separation/divorce was not a factor for women’s
lifetime MSUDs, it was a significant factor
for men’s lifetime MDD. Gender differences
in coping strategies (e.g. women rely more on
emotional support (Tamres et al., 2002)) may
help to explain the stronger associations between
some ACEs and mental disorders among men
than among women. However, our literature
search and additional data analysis did not
identify other probable reasons. Further research
is needed to investigate potential causes for these
gender differences. Though gender differences
for specific ACEs were identified, associations
between the total number of ACEs and MSUDs
indicate overall, gender-neutral cumulative effects
of ACEs. These findings partially support H2a
but not H2b.

Despite significant associations between ACEs
and MSUDs, the odds ratios for ACEs tended
to be small, and they were smaller than the
odds ratios for sociodemographic variables. Thus,
it appears that the effects of ACEs may have
been attenuated, though not eliminated, in this
age group, possibly by age, gender, race/ethnicity,
education, and marital status. Consistently signi-
ficant associations of age, gender, race/ethnicity,
and marital status with MSUDs suggest important
biopsychosocial dimensions across the life course
that should be considered in future research
on long-term effects of ACEs. The finding that
college education was associated with reduced
odds of MDD, drug use disorder, and nicotine
use disorder further underscores the important
role of educational attainment and associated
socioeconomic resources in mitigating the impact
of early life stressors, moderating health risk
behaviors, and buffering the effects of adverse
events over the life course. A longitudinal study of
a nationally representative sample of community-
dwelling adults aged 50+years in Ireland found that
later life circumstances, including marital status
and income, mediated the association between early
life stressors and depression in late life (Kamiya
et al., 2013). More research is needed to determine
how those who faced early life stressors are able to
overcome these adversities.

The study has some limitations due to the use of
cross-sectional data and retrospective self-reporting
of childhood events. First, the relationships found
in the study represent correlations, not causation.
Second, self-reporting of events that occurred
decades ago may be subject to recall and
self-disclosure biases. Some may have blocked,

forgotten, or have faded memories of events. Others
may not wish to disclose some painful memories.
These biases may have resulted in underestimation
of ACEs and the true strength of the relationship
between ACEs and MSUDs that we examined.
Third, because the time order and duration of
some events (e.g. parental substance abuse and
physical abuse) cannot be determined, we could
not examine potential mediation effects or more
complex associations among MSUDs. Fourth, the
effects of trauma experiences in adulthood (e.g.
combat experience, death of child/spouse, own
divorce, and economic hardship) as confounders in
examining lifetime MSUDs could not be included
in the study. Data on the onset and duration of
MSUDs would have also been helpful in mapping
associations among MSUDs, ACEs, and these
potential confounders.

Despite these limitations, the findings have
significant implications. First, prevention of child-
hood maltreatment and parental substance misuse,
which are likely to have long-lasting negative
impacts is a key in avoiding these negative
consequences. Second, though ACEs may not
be prevented altogether, early detection and
appropriate interventions for these events through
formal and informal channels of support are
likely to play an important role in preventing
MSUDs throughout the life course. Third, given
the significant association of both emotional and
physical neglect with adult mental disorders, future
ACE studies should include childhood neglect
as well as abuse. Although most ACEs are
associated with both MSUDs, further study is also
needed to elucidate why physical and emotional
neglect, witnessing domestic violence, and having
an incarcerated household member are associated
with mental but not substance use disorders. The
fourth implication, and perhaps the most important
with regard to this study, is that more research
is needed to investigate why ACEs seem to have
greater effects on men than on women in older age
and to discern the sources of gender differences in
ACEs’ effects.
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