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Abstract

Background and Objectives—Depressive symptoms have been identified as an important
consequence of substance use. Both heavy drinking and marijuana use have acute and short-term
effects on systems that regulate emotion, increasing the potential for substance use to induce
problems with negative affect and irritability. We investigated the effects of alcohol and marijuana
use on depressive symptoms among a sample of young Black men. We also tested the stress
sensitization hypothesis that exposure to adverse childhood experiences would amplify the
influence of substance use on men’s depressive symptoms.

Methods—Hypotheses were tested with 505 rural Black men who, at ages 19 to 22 years,
provided data on their substance use, adverse childhood experiences, and depressive symptoms;
they provided data again 18 months later.

Results—Substance use forecasted increases in depressive symptoms; cross-lagged analyses
yielded no evidence for the inverse path, depressive symptoms increasing substance use. The
impact of substance use on depressive symptoms was amplified among young Black men who
were exposed to adverse childhood experiences. Substance use did not significantly predict
depressive symptoms when adversity was low.

Discussion and Conclusions—Our findings suggest that, during young adulthood, substance
use increases depressive symptoms among Black men who were exposed to childhood adversity.
Because childhood adversity disproportionately affects Black men, these findings inform future
cross-group research designed to investigate racial disparities in the consequences of substance
use.
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Scientific Significance—Depressive symptoms may be understood as an effect as well as a
cause of substance use, particularly among vulnerable young Black men.

INTRODUCTION

Substance use rates peak among young adults in the years following high school.> Alcohol
and marijuana are the most commonly abused psychoactive substances.2 Among college-age
youth, annual prevalence of illicit drug use exceeds 40%; use of drugs other than marijuana
is 10%; and past-month binge drinking exceeds 25%.2 The acute and short-term
consequences of substance use include medical complications of intoxication, injuries,
accidents, and increased engagement in high risk health behavior such as risky sex.!
Substance use also negatively affects mental health and educational and vocational
functioning.2

Accumulating data suggests that the negative consequences of substance use are elevated for
young Black men, particularly those from low-socioeconomic status (SES) backgrounds.
Black men experience more negative consequences per ounce of alcohol or other drugs
consumed in terms of accidents, injuries, interpersonal problems, legal problems, and
economic difficulties than do young men from other racial/SES groups.3# Negative
consequences among Black men occur despite generally low levels of substance use among
Black male youth during childhood and adolescence.®> However, during the transition to
adulthood, rates of alcohol and marijuana use escalate rapidly.> These data underscore the
need to examine substance use and its consequences among Black men during the young
adult years.

Depressive symptoms are a robust correlate of substance use.8” Epidemiological data
suggests that men and Blacks experience lower rates of depressive symptoms and disorders
than do women and members of other racial or ethnic groups.8 Recent research indicates that
this may not be true for young Black men,? particularly those from low resource
environments.10 Recent research indicates! that young Black men experience depressive
symptoms at rates similar to or higher than those reported by Caucasian men and women.
Other research suggests that typical assessments of depressive symptoms may lead to under-
reporting of depression among men in epidemiological studies.12 In particular, when aspects
of anger and irritable behavior are operationalized as forms of depressive symptomology for
men, rates of depression generally increasel? and provide a conceptual expansion of
depression that can inform effective treatment for men’s mental health.10

Depression has been identified both as a cause and as a consequence of substance use. The
“self-medication hypothesis” posits that substances may be used as a means of coping with
the negative emotions associated with depression.8 Conflicting evidence has emerged
regarding this conjecture.” Inclusive reviews have identified several reasons for initiating and
escalating substance use, such as social and hedonistic motives and peer influences, that did
not involve self-medication.13 Other research underscores the potential for substance use to
contribue to depressive symptomology.” For example, a recent longitudinal study indicated
that, among Black men, substance use during the transition to adulthood forecasted
psychological distress; the reverse, however, was not evident.2* Similar findings link
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substance use in early adolescence to later mood problems, a direction of effect that emerged
for Black children but not for those from other racial/ethnic groups.® Although drinking and
marijuana use provide short-term stress-dampening effects, 16 the temporary appealing
effects of substance use are followed by an increase in negative affect that includes
irritability and emotional pain.1” The extent to which substance use during the transition to
adulthood affects young Black men’s symptoms of depression, however, remains to be
investigated.

The second aim of the present study is to investigate the potential for adverse childhood
experiences to influence of the effect of substance use on depressive symptoms. Adverse
childhood experiences include potentially traumatic events such as living in destructive
home environments characterized by domestic violence, exposure to economic hardship, and
experiencing neglectful or abusive treatment from caregivers.!® Studies indicate that that
minority children are disproportionately exposed to childhood adversity compared to
Caucasian youth.19:20 Considerable research documents links between assessments of
adverse childhood experiences and substance use onset and escalation among young
peoplel8 as well as chronic substance use problems among adults.2! However, the potential
for childhood adversity to amplify the association between depressive symptoms and
substance use in young Black men, has not been investigated.

Our moderational hypothesis is informed by stress sensitization models regarding the
development of substance use and mental health problems. Recent empirical and theoretical
work emphasizes the role of early adversity in establishing vulnerabilities that can heighten
reactivity to exposure to downstream risk factors.22 For example, a history of maltreatment
may affect the likelihood that an adult abuses substances when exposed to negative life
events.22 Childhood adversity has documented effects on the mesolimbic systems involved
in processing substance use reinforcement, systems that also play critical roles in emotion
processing and regulation.23 Existing vulnerabilities in these emotion regulation pathways
may interact with substance use, compounding its effects.2> We thus hypothesize that
substance use will have a particularly robust effect on depressive symptoms when young
men have been exposed to adverse childhood experiences.

In summary, the purpose of this study was to test the hypotheses that among young Black
men (a) substance use would predict increases in depressive symptoms and that (b) exposure
to childhood adversity would amplify the effect of substance use on depressive symptoms.
Hypotheses were tested with a sample of 505 men from resource poor rural environments,
using a short-term prospective design (18 months). To increase the rigor of our analyses, we
examined the alternative hypothesis that depression influenced changes in substance use and
controlled for three confounding factors that have documented associations with both
substance use and depressive symptoms: employment status, economic distress, and past
year incarceration.
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Participants included 505 Black men who resided in one of 11 rural counties in South
Georgia. These communities are representative of the southern Coastal Plain, a geographic
concentration of rural poverty that coincides with the worst economic and health disparities
by race in the United States.2* Men were 19 to 22 years of age (M= 20.29; SD = 1.10) at the
baseline interview. Participants were recruited using respondent-driven sampling (RDS),
which combines a prescribed chain referral recruitment method with a mathematical model
that allows for post-stratification sample weighting. The method and weighting system are
designed to attenuate the influence of biases common in chain referral samples and to better
approximate a random sample of the target population.?

Recruitment and Data Collection Procedures

Measures

Community liaisons recruited 45 initial “seed” participants from targeted counties. These
liaisons provided contact information to research staff, who conducted the baseline survey.
Data collection staff visited participants at their homes or at convenient community
locations, and participants completed an audio computer-assisted self-interview on a laptop
computer. This allowed participants to navigate the survey privately with the help of voice
and video enhancements, eliminating literacy concerns. Participants provided written
informed consent at baseline; all study protocols were approved by the Human Subjects
Review Board of the university at which the research was conducted. Participants received
$100 for completing the survey.

Each seed participant was then asked to identify three other Black men in his community.
Project staff contacted the referred participants, and the referring participant received $25
per person who completed the survey. After completing the survey, each referred participant,
in turn, was asked to refer three men in his network. Referred participants also received $100
for completing the survey and $25 for each successful referral. Approximately 18.30 (SD =
4.19) months after the baseline survey, when men’s mean age was 21.86 years (SD = 1.24),
a follow-up data collection visit was conducted. Of the 505 men who participated at baseline
(T1), 83.8% completed the follow-up survey (T2). Retention status was not associated with
any study variables. At each follow-up assessment, men received $100.00 for completing the
survey.

Substance Use—At T1 and T2, men self-reported the number of days during the past
month on which they engaged in binge drinking (four or more drinks in one sitting) and the
number of days in the past month in which they used marijuana. Although alcohol and
marijuana bind to different receptors, their influence on dopaminergic pathways implicated
in addiction and emotion regulation are similar.26 We thus standardized and combined
indicators of alcohol and marijuana use frequency to form a substance use index
(Spearman’sp =.19, p< .01 at T1; p =.19, p< .01 at T2).
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Depressive Symptoms—Assessment of depressive symptoms was informed by Martin
and colleagues!? research that indicates men’s expression of depressive symptoms includes
angry and irritable behaviors as well as more familiar internalizing symptoms. We thus
operationalized depressive sympotoms as a latent construct comprised of two scales. Men
self-reported their symptoms of depression in the past week using a 10-item brief version of
the Center for Epidemiological Studies-Depression (CES-D) measure.2’ The response scale
ranged from 1 (rarely or none of the time) to 4 (all of the time); example items include, “I
felt depressed,” and “I was bothered by things that usually don’t bother me.” Cronbach’s
alphas were .74 at T1 and .78 at T2. On the second measure, men self-reported their feelings
and expression of anger on an 8-item Anger subscale of the Client Evaluation of Self and
Treatment.28 Men reported their agreement on a scale ranging from 1 (strongly disagree) to
4 (strongly agree). Example items include, “I feel a lot of anger inside me” and “I get mad at
other people easily.” Alphas were .82 at T1 and .86 at T2.

Adverse Childhood Experiences—At baseline, men completed the 10-item Adverse
Childhood Experiences measure.18 Participants reported the presence or absence of 10 types
of adverse childhood experiences during their first 16 years of life. Adversities included
one’s own experience of physical abuse, sexual abuse, or neglect; or of witnessing violence
to one’s caregiver. Scores ranged from 0 to 10 adversities, with a mean of 2.23 (SD = 2.09).

Demographic Characteristics and Control Variables—Age at baseline was assessed
as a continuous variable. Participants also reported their education levels (coded as 0 = <
high school diploma, 1 = high school diploma/general educational development equivalent,
and 2 = > high school diploma). Employment status was assessed with the item, “Are you
currently employed at a job where you receive a paycheck?” The responses were coded as 0
(not employed) or 1 (employeqd).

Control variables included economic distress and criminal justice problems. Economic stress
was assessed using a 5-item scale ranging from 1 (strongly disagree) to 4 (strongly agree).
Young men reported whether, during the past 3 months, they had enough money for shelter,
food, clothing, medical care, and personal items. Cronbach’s alpha was .79. Finally, criminal
justice problems during the past year were assessed with the item, “In the past year, how
many times, if any, were you arrested and charged or booked with a criminal offense?”
Because of low base rates of arrests beyond seven, the range was truncated to a maximum of
7 to minimize undue influence of outliers.

Plan of Analysis

Hypotheses were tested with structural equation modeling as implemented in Mplus 7.13.2°
Parameters were estimated and missing data were managed with Full Information Maximum
Likelihood (FIML) procedures. We first examined the assessment of depressive symptoms
using a 2"d order confirmatory factor analysis.2% We specified that the CES-D items and
Anger items would tap distinct latent variables that, in turn, would each load on a latent
depressive symptoms construct. This depressive construct was used in subsequent tests of
study hypotheses. We then examined the directions of effect between substance use and
depressive symptoms using cross-lagged analysis and controlling for demographic and
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current stress factors. We hypothesized that substance use at T1 would predict depressive
symptoms at T2. We then tested the stress sensitization hypothesis that adverse childhood
experiences would moderate the influence of substance use at T1 on depressive symptoms at
T2. We specified T1 substance use, adverse childhood experiences, and an interaction term
(substance use x adverse childhood experience) as predictors of T2 depressive symptoms,
controlling for baseline depressive symptoms and other covariates.

RESULTS

Sample characteristics are presented in Table 1. The majority of men reported having a high
school diploma or GED (56%); 29% reported having at least some college education. Of the
men, 41.6% were employed. Approximately one in five men reported spending at least one
night in jail in the past year. At T1 men reported binge drinking on average 1.6 days per
month and using marijuana 8.4 days per month. At T2, binge drinking on average 2.6 days
per month and using marijuana 8.2 days per month. Demographic characteristics of the
sample were similar to those of samples of Black youth in Georgia obtained by a probability
sampling method.30

Figure 1 presents the results of the second-order factor analysis. At T1, model fit was as
follows: y? = 279.58, df = 113, p < .01, CFIl = .95, RMSEA = .04. The 10 CES-D items
loaded significantly (p <.01) on the CES-D construct; lambdas ranged from .39 to .66. The
eight anger items loaded on the anger construct significantly (o <.01); lambdas ranged
from .63 to .84. The CES-D (A = .62, p <.01) and Anger (A = .45, p<.01) each loaded on
the second order Depressive Symptoms construct. At T2, the model fit was XZ =287.08, df
=113, p<.01, CFl = .95, RMSEA = .04. The 10 CES-D items loaded significantly (v <.01)
on the CES-D construct; lambdas ranged from .44 to .70. The eight anger items loaded on
the anger construct significantly (p <.01); lambdas ranged from .66 to .85. The CES-D (A
=.68, p <.01) and Anger (A = .53, p<.01) each loaded on the second order Depressive
Symptoms construct.

Figure 2 presents results of the cross-lagged analysis investigating the associations between
substance use and depressive symptoms over time. This model fit the data as follows: ;(2 =
11.57, df =6, p=.07. RMSEA = .03. CFI = .98. Patterns of significant coefficients indicated
that substance use at baseline forecasted changes in depressive symptoms from baseline to
follow up (B = .15, p<.05). The reverse, however, was not evident (B = .01, ns). Table 2
presents the results of the test of the stress sensitization hypothesis. The model indicated that
substance use at T1 interacted with childhood adversity to predict depressive symptoms at
T2 (B =.09, p<.05) with T1 substance use, demographics, and other stress factors
controlled. To interpret the interaction effect, we calculated the simple slopes under
conditions of high and low adversity. Under conditions of low childhood adversity (< -1
SD), no significant association was evident between substance use and depressive symptoms
(B =.07, p=.10). In contrast, under conditions of high childhood adversity (> +1 SD), a
significant, positive association emerged (f = .25, p<.01).
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DISCUSSION

The present study used an 18-month prospective design to examine the association between
substance use and depressive symptoms during the transition to adulthood among low-SES
Black men. Using a cross-lagged analysis, we found that substance use predicted increases
in depressive symptoms; the path linking depressive symptoms to increases in substance use
was not significant. This suggests that, during this developmental period, men were not
necessarily using substances to cope with depressive symptoms. Rather, increases in
depressive symptoms constituted a consequence of substance use. This effect was evident
with a number of confounds and demographic characteristics controlled. We also
hypothesized that the effects of substance use on depressive symptoms would be particularly
pronounced among men exposed to adverse childhood experiences. Consistent with our
hypothesis, childhood adversity was associated with a robust effect linking substance use to
depressive symptoms. When childhood adversity was low, substance use had no significant
effect on depressive symptoms.

Our results converge with other studies that suggest at this developmental time point and for
this sample of young men, substance use is better understood as consequence rather than a
cause of substance use. This finding is consistent with research on substance use motives
among youth and young adults. Youth and young adults typically abuse substances in social
contexts and commonly cite hedonistic and social reasons for their use. Our findings are also
consistent with recent research examining paths between substance use and depressive
symptoms among Black youth.1#.15 These studies documented substance use effects on
depression in both adolescents and adults. A final area of converging evidence involves
laboratory and neurocognitive studies of the influence of alcohol and marijuana on systems
associated with emotion regulation.1”-2 Although marijuana and alcohol have disinhibitory
effects during intoxication, use is followed by irritability and an increase in susceptibility to
stress.17:26

Taken together, our results support a perspective that focuses on the potential mental health
consequences of use, particularly for young adult users. During adolescence and young
adulthood, substance use is common and typically arises from hedonistic and social motives
and is often embedded in highly reinforcing peer cultures that celebrate use.13 In such cases,
intervention strategies that teach coping skills for dealing with depression may not be
indicated. Rather, efforts to influence peer norms and affiliations and to enhance efficacy for
dealing with social situations may be more effective. For young people with a history of
chronic use, however, the consequences for systems that regulate emotion can fundamentally
alter the reasons for substance use. Over time, these reasons can change from social and
lifestyle influences to efforts to cope with negative emotions.

The association of substance use with increases in depressive symptoms that emerged from
our study was contingent on the experience of childhood adversity. Past studies have linked
cumulative indices of adverse experiences to alcohol and drug use onset in adolescence and
to drug abuse and addiction in adulthood.1822 Qur findings also are consistent with research
conducted with animal models.3! When exposed as pups to social defeat, unresponsive
parenting, and scarcity, adult rats exhibited a rapid progression from initial administration of
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a substance to addiction. Neuroscientists suggest that early adversity affects systems
associated with the stress response, increasing reactivity to environmental risk factors.32
Early adversity alters systems associated with corticotropin releasing factor and the
hypothalamic-pituitary-adrenal axis (CRF/HPA), extrahypothalamic CRF, autonomic
arousal, and the central noradrenergic system. 21 These systems play roles in the
development of both addiction and mood disorders.21:33:34

Although marijuana and alcohol use are quite common among young adults, the majority of
users mature out of heavy substance use and experience few substance-related problems.?
Childhood adversity may be an important factor in understanding why some youth will
continue to abuse substances. From a prevention and intervention perspective, a history of
adverse childhood experiences suggests a focus on emotion regulation processes that may
have been disrupted by a challenging childhood. Emation regulation difficulties also may be
complicated by normative pressures to fit in socially during a developmental phase in which
many peers use substances. In general, for young people with challenging developmental
histories, the same levels of substance use that characterize their peers may have
significantly more pernicious effects on adjustment.

The focus of the present study on low-SES Black men has implications for understanding
disparities in substance use consequences. Low-SES Black men experience heightened
economic, social, and emotional consequences from using substances.* Our findings suggest
that childhood adversity may be a factor in these disparities. Low-SES Black men
experience higher rates of adverse childhood experiences than do their peers from other
racial and ethnic groups.20 To the extent that Black men experience greater adversity,
normative increases in rates of substance use during the young adult years represents a
unique threat to their wellbeing. Additional research with multiracial samples is needed to
discover whether differential exposure to childhood adversity accounts for observed
differences in the consequences of substance use. This would involve designs that specify
childhood adversity as a mediator of the link between race/ethnicity and substance use
consequences. In addition to childhood adversity, other factors warrant investigation in
understanding racial disparities in the consequences of substance use for Black men. For
example, extant studies document the influence of policing policies that target Black men on
the high rates of drug and alcohol related arrests that they experience.3> Contextual risk
factors, such as poverty and unemployment, also disproportionately affect Black men,
potentially increasing the capacity for substance use to lead to negative consequences.*

A number of study limitations are noteworthy. The present study focused on rural Black men
in the South; thus, the extent to which findings generalize to urban Black men is uncertain.
Although cross-lagged analyses allowed examination of directions of effect, causal
inferences using observational data require careful replication. Future research would benefit
from the use of diagnostic and higher resolution assessments of the use of alcohol and other
drugs. Finally, to inform findings regarding racial disparities in the consequences of
substance use, future research is needed that can compare rates of early adversity across
racial groups as a mediator of racial differences in substance use consequences.
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FIGURE 1.
Second Order Confirmatory Factor Analysis of Depressive Symptoms

Note. T1 model fit: y2 = 279.58, df= 113, P<.01, CFI=.95, RMSEA = .04; T2, model fit:
x? 287.08, df=113, A< .01, CFl =.95, RMSEA = .04; **P<,01
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FIGURE 2.
Cross-lagged model of the links between substance use and depressive symptoms

Note. y* = 1431.69, df=713, p <.01. RMSEA = .04. CFI = .95. Standardized coefficients
are shown. Target age, educational level, employment status, economic stress, and
incarceration at T1 were controlled. *P<.05. **/<.01
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TABLE 1
Sample characteristics
Variables M (SD) or n (%) Range
Demographic controls
Age? 20.29 (1.10) 19-22
Education attainment?
< High school 77 (15.2) -
High school/GED 283 (56.0) -
> High school 145 (28.7) -
Employment status?
Unemployed 295 (58.4) -
Employed 210 (41.6) -
Current stress controls
Economic stress? 210 (0.62) 1.00 - 4.00
Incarceration in the past yearb
No 401 (79.4) -
Yes 104 (20.6) -
Study variables
Adverse childhood experiences? 2.23(2.09) 0.00 -10.00
Substance use T12 9.99(12.80)  0.00-50.00
Binge drinking? 1.63 (3.10) 0.00 - 20.00
Marijuana use? 8.44(12.13)  0.00-30.00
Substance use T24 10.04 (12.95)  0.00-51.00
Binge drinking? 2.16 (4.02) 0.00 - 25.00
Marijuana used 8.15 (11.71) 0.00 - 30.00
Male depressive symptoms T1
CES-D Depression@ 1.41 (.41) 1.00-3.33
Anger/hostility@ 2.29 (.67) 1.00 - 4.00
Male depressive symptoms T2
CES-D Depression@ 1.45 (.45) 1.00 - 2.89
Anger/hostility? 220(1) 1.00-4.00

Note. N = 505.

a -
Mean, standard deviation, and value range are shown.

b . .
Number and percentage in each categorical value are shown.
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TABLE 2

Test of stress sensitization hypothesis. Substance use will interact with childhood adversity to predict
depressive symptom at T2.

Variable B SE
Demographic controls
Age .08 .05
Education attainment -.02 .06
Employment status .02 .05
Current stress controls
Economic stress .06 .09
Incarceration in the past year .02 .07
Study variables
Male depressive symptom T1 45%* .08
Substance use T1 .08 .05
Adverse childhood experiences .06 .07

Substance use T1 x Adverse childhood experiences ~ 17* .05

Note. N = 505. 12: 1531.69, df=725, P< .01. RMSEA = .04. CFI = .96.

*
P<.05.
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*
P<.0L.
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