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ABSTRACT
Objectives: Despite college students reporting high rates of substance use and adverse child-
hood experiences (ACE), few studies have examined ACE-related substance use patterns
with diverse student samples. We estimated the prevalence of ACE and substance use and
investigated ethnic differences in the relationship between ACE and substance use among
college students from two states. Design: Data are responses (N¼ 7,148) on the National
College Health Assessment (in California) and the College Student Health Survey (in
Minnesota). Multivariable regression models assessed the associations between individual
and accumulated ACE and alcohol, tobacco, marijuana, and illicit substance use and binge
drinking (adjusting for age, gender, depression, and state) among non-Hispanic White,
Hispanic, African American/Black, Asian Pacific Islanders, multiracial, and other students.
Interaction terms were calculated to test for ethnic differences. Results: In the month preced-
ing the survey, 22% of students used marijuana, 28% used tobacco, 75% drank alcohol; 6%
used an illicit drug in the past year and 30% acknowledged past 2-week binge drinking.
Although ACE were associated with all substance use behaviors (AORs ranged from 1.19 to
1.54, p< .001), there was significant ethnic variation in ACE exposure (40–52%) and the
dose-response relationship between ACE and marijuana and tobacco use and binge drink-
ing. Conclusions: The variability in ACE-related substance use patterns across ethnic groups
highlights the need for research that advances our understanding of sociocultural influences
in trauma response and the role that campus communities could have in the development
of culturally sensitive services that address this issue.
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Introduction

College is a critical period of transition when students
must meet the demands of their academic goals, adapt
to their increasing autonomy from family, assume
greater responsibilities, and begin planning for their
future. Although the college years can be a period of
exploration and transformation they are also marked
by an increase in risky behaviors such substance use
that threaten students’ ability to successfully obtain a
degree, develop enduring social bonds, and participate
in the work force (Arnett, 2000; Hingson & White,
2014; Hudson, Hiripi, Pope, & Kessler, 2007; Pascarella
2006; Schwartz, Côt�e, & Arnett, 2005). In comparison
to non-college attending young adults, college students’
alcohol, tobacco, marijuana and illicit drug use has

remained relatively high (Substance Abuse and Mental
Health Services Administration (SAMHSA), 2018) des-
pite increasing awareness of the health risks associated
with substance use and ongoing campus prevention
efforts (Hingson, Zha, & Weitzman, 2009; SAMHSA,
2013). In 2016, 38% of college students binge drank,
21% used tobacco products, 38% used marijuana, and
23% had used an illicit substances, trends that have led
to concerns about the psychological and behavioral
health of American college students (Gallagher, 2012;
SAMHSA, 2018) and a call for improved services for
this population (Castillo & Schwartz, 2013).

Recent research indicates there may be important
ethnic differences in college student substance use
patterns (Lawrence, Abel, & Hall, 2010; Paschall,

CONTACT Myriam Forster Myriam.forster@csun.edu Department of Health Sciences, California State University, 18111 Nordhoff St., Northridge,
CA19330, USA
� 2019 Taylor & Francis Group, LLC

SUBSTANCE USE & MISUSE
2019, VOL. 54, NO. 14, 2368–2379
https://doi.org/10.1080/10826084.2019.1650772

http://crossmark.crossref.org/dialog/?doi=10.1080/10826084.2019.1650772&domain=pdf&date_stamp=2019-10-31
http://orcid.org/0000-0002-0055-0016
http://orcid.org/0000-0002-9416-4502
http://orcid.org/0000-0002-7730-4913
https://doi.org/10.1080/10826084.2019.1650772
http://www.tandfonline.com


Bersamin, & Flewelling, 2005; Rogers, Forster &
Unger, 2018). For example, Sutfin, McCoy, Morrell,
Hoeppner, and Wolfson (2013) found that non-
Hispanic White students had higher odds of tobacco
use than African American or Hispanics, and Pacek
et al. (2012), using a national sample, found that non-
Hispanic White and Hispanic college students had the
highest estimated rate of alcohol use disorders (com-
pared to African Americans), although African-
American students were more likely than non-Hispanic
Whites and Hispanics to have marijuana use disorders.
These studies provide useful information; however,
given that research with diverse college samples is lim-
ited, much more work with samples comprised of suffi-
cient numbers of students representing diverse ethnic
backgrounds is needed to improve our understanding
of substances use patterns and correlates among young
adult populations.

A key factor in risk behavior etiology are adverse
childhood experiences (ACE). ACE are a set of highly
correlated traumatic and negative events (Anda et al.,
1999; Anda et al., 2006) that include child maltreat-
ment (e.g. physical, verbal, sexual abuse), parental
divorce, parental mental illness, and parental sub-
stance use that compromise healthy attachment and
self-regulation and increase young people’s vulnerabil-
ity to substance use, victimization, and medical ill-
nesses (Felitti & Anda, 2010; Forster et al., 2017a,
2017b). Maladaptive coping strategies such as sub-
stance use, linked to the ACE-related deficits in emo-
tional and cognitive processing (Gilbert, 2009; Pollak,
Cicchetti, Hornung, & Reed, 2000), jeopardize aca-
demic performance and the degree to which students
can leverage new academic and professional opportu-
nities (Anda et al., 1999; Anda et al., 2006; Anda
et al., 2008; Ford et al., 2011; Goodman, McEwen,
Dolan, Schafer-Kalkhoff, & Adler 2005, McEwen,
2006; Shonkoff et al., 2012). Although studies have
documented a relatively high prevalence of ACE
among college students, with estimates indicating that
as many as 70% report at least one (Read, Ouimette,
White, Colder, & Farrow, 2011; Smyth, Hockemeyer,
Heron, Wonderlich, & Pennebaker, 2008; Strand
et al., 2017), little is known about the role of ACE in
young adult health behaviors.

The health impact of childhood trauma and the
prevalence of ACE across segments of the population
are receiving increasing attention. Arguably, the
strong association between structural disadvantage
and maladaptive coping behaviors and child maltreat-
ment Drake & Jonson-Reid, 2014) increases risk of
ACE exposure for students from historically

vulnerable groups and likely contributes to life course
disparities in health outcomes. However, these rela-
tionships have not been well researched among non-
clinical, young adult samples. Findings from a recent
study using surveillance data collected from non-
Hispanic White, Hispanic, and African American
adults living in 10US states (Behavioral Risk Factor
Surveillance System, CDC) revealed that accumulated
ACE increased risk for heavy alcohol use among Non-
Hispanic Whites and Hispanics but not African
Americans and elevated risk for depression for all
groups (Lee & Chen, 2017). These differential associa-
tions between ACE and health outcomes highlight the
need for further replication across populations and
developmental stages to inform prevention and inter-
vention strategies that address and account for ethnic
differences.

The effects of a specific form of maltreatment (e.g.,
sexual abuse or physical abuse) or household dysfunc-
tion (e.g., parental substance use, parental incarcer-
ation) on a single type of substance use behavior
(Kendler et al., 2000; Lansford, Dodge, Pettit, & Bates,
2010; Simpson & Miller, 2002) have been well docu-
mented. Moreover, adult retrospective self-report data
have identified ACE as potent predictors of substance
use (Allem, Soto, Baezconde-Garbanati, & Unger,
2015; Dube et al., 2003) with evidence overwhelmingly
demonstrating a dose-response relationship (i.e. the
likelihood of poorer outcomes increases as the num-
ber of ACE increases) among adolescents (Chatterjee
et al., 2018; Dube et al., 2006; Forster et al., 2017a),
older adults (Anda et al., 2002), and more recently
among young adult community and college samples
(Allem et al., 2015; Forster, Grigsby, Rogers & Benjamin,
2018; Wiehn, Hornberg, & Fischer, 2018). However,
investigations of the ACE-health relationship in college
populations have often been constrained by samples
drawn from relatively homogenous student bodies
(Brener, McMahon, Warren, & Douglas, 1999; Smyth
et al., 2008) and have emphasized emotional or psycho-
logical outcomes (Shen, Wang, & Shen, 2009; Wolitzky-
Taylor et al., 2017) rather than health behaviors.

The few studies that have examined the
ACE–substance use relationship among college stu-
dents have yielded inconsistent results. For example,
Forster and colleagues (2018) found that ethnic
minority students with elevated levels of ACE had
higher odds of alcohol, marijuana, and illicit substance
use than non-Hispanic White students with high
ACE, whereas Turner and Lloyd (2003) found that
compared to non-Hispanic Whites, the probability of
drug dependence associated with increasing levels of
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ACE was lower among African American and Hispanic
young adults. Although trauma exposure and substance
use patterns may vary across age cohorts and segments
of the population, further exploration of these patterns
with large samples can inform efforts to help the rising
number of young people in postsecondary institutions
successfully meet the challenges of adulthood (United
States Department of Education, 2016).

To address these gaps in the literature, the present
study assessed ACE exposure among college students
from diverse ethnic backgrounds in two states. First, we
examined the proportion of students self-reporting ACE
within each ethnic group. Second, we assessed the asso-
ciation between each ACE (controlling for other ACE)
and past 30-day (a) alcohol, (b) tobacco, and (c) mari-
juana use, (d) past 2-week binge drinking, and (e) past-
year illicit drug use, the five most commonly reported
substance use behaviors among college students (Lipari
& Jean-Francois, 2016; National Institute on Drug
Abuse, 2018). Third, drawing upon prior work demon-
strating a dose-response relationship between ACE and
substance use, we hypothesized that every additional
ACE would be associated with an increase in the odds
of all five substance use behaviors. Finally, we tested
whether these relationships were similar or different
across ethnicity; due to the limited literature in this
area, we did not develop a priori hypotheses.

Materials and methods

Data are student responses (N¼ 7,148) on standardized
college health surveillance instruments: the American
College Health Association-National College Health
Assessment (ACHA-NCHA II), administered to college
students in California (n¼ 3,332) and the College
Student Health Survey (CSHS), administered to college
students in Minnesota (n¼ 3,816) in 2015. The ques-
tionnaires were web-based and focused on health and
health behavior-related issues of students. Because we
were interested in ACE-related health behaviors during
early adulthood, we restricted the analytic sample to
students between 18 and 27 years old enrolled in a par-
ticipating public university. Using list-wise deletion,
approximately 6% of students were removed from the
sample due to missing data on ACE or substance use
items. The universities’ health service offices sent emails
to either all students or a random sample of students
(depending on each University’s protocol) asking them
to participate in the survey, yielding response rates that
ranged from 7 to 35% by college. The University
Institutional Review Boards at all participating sites
approved the study protocols.

ACE. Six items drawn from the original ACE study
(Felitti et al., 1998) were added to the ACHA-NCHA II
(California) and the CSHS (Minnesota) surveys. All
items were preceded by “Prior to the age of 18… .”
Household substance use was comprised of two ques-
tions: “… .did you live with anyone who drank too
much alcohol?” and “… did you live with anyone who
used illegal drugs or abused prescription drugs?” If a
student acknowledged living with someone who used
alcohol, illicit drugs, or prescription drugs they were
coded as experiencing household substance use. Verbal
abuse was measured with one item: “… did a parent
or other adult in your home regularly swear at you,
insult you or put you down?” Physical abuse was
assessed with a single question: “… did a parent or
other adult in your household ever hit, beat, kick or
physically hurt you in any way?” Exposure to parental
intimate partner violence was measured with an item
asking: “… did your parents or other adults in your
home ever slap, hit, kick, or punch or beat each other
up?” Familial sexual abuse was measured with the one
question: “… did any older or stronger parent or
member of your family ever touch you or have you
touch them sexually?” Response options for each were
coded no ¼ 0 or yes ¼1. A cumulative ACE composite
score was calculated by summing affirmative responses.

Past 30-days alcohol, marijuana, and tobacco use,
past year illicit drug use, and past 2-week binge drink-
ing. Separate items asked respondents on how many
days they had used alcohol, marijuana, or cigarettes in
the past month. Response options ranged from
“never”, “1–2 days,” “3–5 days,” “6–9 days,”
“10–19 days,” 20–29 days,” and “daily.” Survey items
referring to illicit drugs (cocaine, methamphetamine,
heroin, hallucinogens, or club drugs) asked respond-
ents whether they had used any of these substances
within the last year. Due to small cell size, illicit sub-
stances were combined. Polysubstance use was a bin-
ary measure coded 1¼ multiple substances (i.e. using
more than one substance) vs. the use of one or none
coded ¼0. Binge drinking was assessed with one ques-
tion that asked students on how many days during
the past 2 weeks they had consumed more than five
drinks in one sitting. All past 2 week, 30-day or past
year responses were dichotomized to did not use ¼ 0
and used ¼1.

Ethnicity

On the ACHA-NCHA II, one item asked “How do
you usually describe yourself?” with students selecting
all that apply from the following categories: Non-
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Hispanic White, African American/Black, Asian or
Asian Pacific Islander or Hispanic, American Indian
or Alaska Native, or Other. On the CSHS, one item
asked “What is your racial identity? (Check all that
apply)” with the following possible response options:
American Indian or Alaskan Native, Asian, Black or
African American, Native Hawaiian or Other Pacific
Islander, White (includes Middle Eastern), Prefer not
to answer, Something else. A separate item asked “Do
you identify with any of the following ethnicities?
(Check all that apply)” with response options of
Hispanic or Latino, Hmong, Somali, none of the
above, prefer not to answer. Due to inconsistent data
regarding ethnicity across the NCHA and the CHSH,
we created a categorical ethnicity variable comprised
of non-Hispanic White, Hispanic, Asian or Pacific
Islander (API, includes Hmong), Black/African
American (includes Somali), Multiracial, and Other.
The largest group, Non-Hispanic Whites, were classi-
fied as the reference group in analyses.

Covariates

Sex was coded as female ¼ 0 and male ¼ 1. Age was a
continuous variable ranging from 18 to 27. State was
coded California ¼ 0, Minnesota ¼1. In view of the
strong correlation between depressive symptoms and
ACE (Schilling, Aseltine, & Gore, 2007) and depressive
symptoms and substance use (Anda et al., 2002), we
controlled for this potential confounder. Depression was
assessed with one item asking students whether they had
been diagnosed with depression in the last 12months; a
response of yes was coded ¼1 and no ¼ 0.

Analyses

First, we calculated the proportion of students who
reported past 30-day alcohol, tobacco, marijuana, and
illicit drug use, polysubstance use and past 2-week
binge drinking in each state and across the six ethnic
categories. Second, proportional analyses compared
the percentage of students self-reporting ACE across
ethnic groups. Third, a set of six logistic regression
models tested the associations between individual
ACE (controlling for other ACE) and past 2-week
binge drinking, past 30-day alcohol, tobacco, and
marijuana use, past-year illicit drug use, and polysub-
stance use, adjusting for covariates (age, gender, ethni-
city, depression, and state). To test the hypothesized
dose-response relationships, substance use behaviors
were regressed on the total number of ACE in logistic
regression models, adjusting for all covariates. Locally

weighted scatter plot smoothing (lowess), a desirable
smoothing method because it tends to follow the data
(Cleveland, 1979), was used to determine whether the
relationship between accumulated ACE and each sub-
stance use behavior was linear or curvilinear. Lastly,
an interaction term (ACE�ethnicity) was entered into
a second set of six models to determine whether the
ACE-substance use association varied across ethnic
groups. Due to significant moderation by ethnicity (ps
< .05), results were converted from conditional log
odds to probabilities with figures graphically depicting
group differences.

Results

Overall, the sample was approximately 60% female with
slightly over 50% of students identifying as non-
Hispanic White, followed by Hispanic, Asian Pacific
Islander, and Multiracial with African American/Black
and Other the smallest groups. As seen in Table 1, 45%
of students reported at least one ACE, with parental
substance use and verbal abuse the most common.
There was considerable co-occurrence of ACE, with
almost half of the respondents who reported any ACE
experiencing more than one and 8% acknowledging
three or more. Tests of ACE exposure across groups
indicated that non-Hispanic White and Asian/Pacific
Islander students reported significantly lower ACE than
their peers from other ethnic backgrounds, as shown in
Table 2 (42 and 40%, respectively: v¼ 94.81, p< .001).
Overall, 22% of students reported using marijuana, 28%
had smoked tobacco, 72% had used alcohol in the past
30 days, 33% acknowledged binge drinking in the past 2
weeks, and approximately 6% had used an illicit sub-
stance in the past year (Table 1).

There were some significant state differences, with
more alcohol and tobacco use among students in
Minnesota (MN) compared to California (CA)
whereas students in CA reported more marijuana use
than students in MN. Non-Hispanic Whites had the
highest estimated prevalence of substance use, with
over 70% acknowledging past 30-day alcohol use, 40%
binge drank in previous 2 weeks, 64% had used
tobacco, 27% used marijuana, and 7% had used an
illicit substance. This was followed by all other groups
of whom 50 to 60% used alcohol, 22 to 27% binge
drank, 15 to 30% smoked tobacco, 11 to 20% had
used marijuana, and between 3 and 8% had used an
illicit substance.

Models assessing the association between individual
ACE (adjusting for all other ACE, demographic char-
acteristics, and depression) and the six substance use
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behaviors revealed a consistent pattern of statistical
association between parental substance use, childhood
sexual abuse and student substance use, with physical

and verbal abuse associated with some, but not all
(Figure 1). In multivariable, direct effects models,
African American/Black (AOR range 0.32–0.63, 95%

Table 2. ACE exposure by ethnicity.

ACE
Non-Hispanic
White (%)

Non-Hispanic
Black (%)

Hispanic
(%)

Asian Pacific
Islander (%)

Multiracial
(%)

Other
(%)

0 ACE 58.8 51.7 48.1 60.1 50.52 50.6
1–3 ACE 40.1 45.4 48.9 37.8 46.03 46.1
�4 ACE 1.4 2.9 3.0 2.1 3.5 3.5

Note: Percent listed may not add to 100% due to rounding.
Bolded % are groups that reported statistically significantly lower ACE exposure than other ethnic groups.

Table 1. Descriptive statistics for the total student sample and stratified by state.
Total N¼ 7,148 Minnesota n¼ 3,816 California n¼ 3,332 p-value

State diffsMean (SD) Frequency (%) Mean (SD) Frequency (%) Mean (SD) Frequency (%)

Agea 22.27 (4.06) 22.19 (4.16) 22.39 (4.00) NS
Femaleb 4,603 (64%) 2404 (63%) 2199 (66%) NS
Race/ethnicityb

Hispanic 1,361 (19%) 115 (3%) 1,246 (37%) <.001
White (non-Hisp) 3,851 (54%) 3,052 (80%) 799 (24%) <.001
Black (non-Hisp) 248 (3%) 115 (3%) 133 (4%) NS
Asian/Pacific Islander (non-Hisp) 870 (12%) 382 (10%) 488 (15%) <.05
Multiple races (non-Hisp) 613 (9%) 114 (3%) 499 (15%) <.05
Other (non-Hisp) 205 (3%) 38 (1%) 167 (5%) <.05
Depressionb

Yes 567 (8%) 267 (7%) 300 (9%) NS
ACE
Any ACE 3,248 (45%) 1,699 (45%) 1,549 (46%) NS
Parent substance use 1,646 (23%) 932 (24%) 714 (21%) NS
Parent intimate partner violence 506 (7%) 219 (6%) 287 (9%) NS
Childhood verbal abuse 1,539 (21%) 1,106 (29%) 433 (13%) <.001
Childhood sexual abuse 646 (9%) 114 (3%) 532 (16%) <.001
Childhood physical abuse 1006 (14%) 219 (6%) 787 (24%) <.001
Accumulated ACE .77 (1.01) .67 (.93) .81 (1.08) NS
Recent substance use
Any alcohol 5155 (72%) 3374 (88%) 1781 (53%) <.001
Binge drinking 2,363 (33%) 1,582 (41%) 781 (23%) <.001
Tobacco 1,978 (28%) 1,412 (37%) 566 (17%) <.001
Marijuana 1,542 (22%) 628 (16%) 914 (27%) <.001
Illicit substance 431 (6%) 230 (6%) 201 (6%) NS
Multiple substances 3,256 (45%) 2,290 (60%) 966 (29%) <.001
aNumbers in cells are means and corresponding standard deviations.
bNumbers in cells are frequencies for each characteristic for total sample and by state. Frequencies were compared using chi square tests.
NS, non-significant.

Figure 1. (a and b) All models were adjusted for covariates (e.g. age, gender, depression, state, and ethnicity) and other ACE.
With a 95% confidence interval, depict aORs for individual ACE and substance use. IPV, intimate partner violence.
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CI range: 0.40–0.91) Hispanic (AOR range: 0.48–0.66,
95% CI range: 0.39–0.92), and Asian Pacific Islander
(AOR range: 0.39–0.61, 95% CI range: 0.31–0.74) stu-
dents had lower odds of all substance use behaviors
than their non-Hispanic White peers, with the excep-
tion of binge drinking and polysubstance use among
Hispanics. Similarly, students in the “Other” race cat-
egory had lower odds of alcohol (AOR: 0.51, 95% CI:
0.36–0.71) and marijuana use (AOR: 0.51, 95% CI:
0.32–0.80) while Multiracial students had lower odds
of alcohol use (AOR: 0.81, 95% CI: 0.66–0.99) than
non-Hispanic Whites (Table 3).

For the combined sample, there was a significant
linear trend between accumulated ACE and the odds
of substance use. Every additional ACE was associated
with a corresponding increase in the estimated odds
of any alcohol use (AOR: 1.19, 95% CI: 1.09–1.22),
binge drinking (AOR: 1.13, 95% CI: 1.08–1.19), mari-
juana (AOR: 1.38, 95% CI: 1.30–1.45), tobacco (AOR:
1.28, 95% CI: 1.21–1.34), illicit drug use (AOR: 1.54,
95% CI: 1.42–1.67), and polysubstance use (AOR:
1.26, 95% CI: 1.20–132) after adjusting for demo-
graphic variables, depression, and state (Table 3).

There were ethnic differences in the dose response
relationships between ACE and binge drinking, mari-
juana use, and tobacco use (Figure 2a–c). Although

non-ACE-exposed African American/Black students
had relatively low probability of binge drinking, as
ACE increased, they had the highest probability of
binge drinking relative to their peers. Among
Hispanics, who had similar alcohol use patterns as
non-Hispanic Whites, as ACE increased the odds of
binge drinking also exceeded that of their non-
Hispanic White peers. Similarly, Asian Pacific Islander
students, who had the lowest overall prevalence of
marijuana use and one of the lowest for tobacco use,
as ACE increased however, the probability of using
marijuana and tobacco exceeded that of any other
group. The relationship between accumulated ACE
and substance use behaviors for students of “Other”
and Multiracial groups did not vary from that of non-
Hispanic Whites. Associations between accumulated
ACE and alcohol use, illicit drug use, and polysub-
stance use did not vary across ethnicity categories.

Discussion

The present study used a two-state sample to expand
the limited literature focused on ethnic differences in
ACE-related patterns of alcohol, tobacco, marijuana
and illicit drug use among college students. The distri-
bution of students’ self-identified ethnic background

Table 3. Adjusted odd ratios for accumulated ACE and substance use behaviors (N¼ 7,184).
Alcohol Binge drinking Marijuana Tobacco Illicit substance use Polysubstance use

AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95%CI) AOR (95% CI) AOR (95% CI)

Accumulated ACE 1.19 (1.09–1.22)��� 1.13 (1.08–1.19)��� 1.38 (1.30–1.45)��� 1.28 (1.21–1.34)��� 1.54 (1.42–1.67)��� 1.26 (1.20–1.32)���
African American/Black 0.56 (0.40–0.77)��� 0.63 (0.44–0.91)� 0.48 (0.33–0.69)��� 0.41 (0.29–0.58)��� 0.32 (0.14–0.74)�� 0.29 (0.25–0.33)���
Hispanic 0.53 (0.45–0.63)��� 0.84 (0.71–1.00) 0.62 (0.51–0.77)��� 0.48 (0.39–0.58)��� 0.66 (0.47–0.92)� 0.84 (0.64–1.09)
Asian/Pacific Islander 0.43 (0.36–0.52)��� 0.61 (0.50–0.74)��� 0.39 (0.31–0.48)��� 0.48 (0.40–0.58)��� 0.46 (0.31–0.69)��� 0.51 (0.44–0.59)���
Multiracial 0.81 (0.66–0.99)� 0.87 (0.70–1.07) 1.11 (0.89–1.38) 0.81 (0.65–1.01) 1.10 (0.77–1.57) 0.50 (0.41–0.59)���
Other 0.51 (0.36–0.71)��� 0.75 (0.51–1.10) 0.51 (0.32–0.80)�� 1.33 (0.95–1.87) 0.93 (0.50–1.75) 0.62 (0.45–0.84)��
Note: ORs were calculated for each ethnic group as compared to Non-Hispanic Whites. All models adjust for age, gender, depression, and state.�
p< .05.

��
p< .01.

���
p< .001. AOR, adjusted odds ratio; 95% CI, 95% confidence interval.

(a) Past Two-week Binge Drinking    (b) Past 30-day Marijuana Use    (c) Past 30-day Tobacco Use 
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Figure 2. Accumulated ACE and substance use by ethnicity. (a–c) Depicts significant ethnic group differences in the probability of
substance use associated with each additional ACE. All models adjust for age, gender, depression, and state.
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was similar to that of each respective state’s popula-
tion with a few exceptions. There was a higher per-
centage of Asian/Pacific Islander students in MN and
a lower percentage of non-Hispanic Black students in
CA and MN than in the states’ general population.
Our finding that between 40 and 50% of the NCHA
or CSHS respondents self-reported exposure to ACE
is somewhat lower than US surveillance data that esti-
mates approximately 60% of the US adult population
has experienced at least one (Centers for Disease
Control and Prevention, 2018; Merrick, Ford, Ports, &
Guinn, 2018). Despite this discrepancy, our data con-
firm that a significant proportion of the young adult
college population is affected by this class of stressors
(Allem et al., 2015; Dube et al., 2003; Forster et al.,
2017c) and, with the exception of Asian/Pacific
Islanders, when ACE were operationalized as they are
in surveillance data, ethnic minority college students
had elevated levels of 1–3 ACE and �4 ACE com-
pared to their non-Hispanic White peers. These find-
ings, in conjunction with the numerous studies
demonstrating the enduring effects of ACE on adult
functioning, point towards the potential benefits of
campus-based initiatives that address childhood adver-
sity and facilitate the adoption of effective coping
strategies for the increasingly diverse college educated
workforce .

Over half of the sample reported past 30-day alco-
hol use yet, compared to published estimates of col-
lege substance use patterns, this sample had slightly
lower binge drinking (33 vs. 38%) and marijuana use
(22 vs. 38%), substantially lower levels of illicit sub-
stance use (6 vs. 23%), and somewhat higher tobacco
use (28 vs. 22%) (SAMHSA, 2016). Our finding that a
higher percentage of non-Hispanic White students
reported using substances than students from other
ethnic backgrounds is consistent with prior work
examining these trends among young adults (Chartier
& Caetano, 2010: Mohler-Kuo, Lee & Wechsler,
2003). Not surprisingly, we also found that respond-
ents with a history of childhood adversity dispropor-
tionately accounted for recent substance users, nearly
60% of whom were ACE exposed.

Our primary objective was to explore whether the
graded relationship between accumulated ACE and
substance use was similar or different among the eth-
nic groups assessed in the study. Although increases
in ACE were associated with higher odds of using
almost all substances, a central finding of this study,
and one that has important implications for research
and practice, was the ethnic variation in these associa-
tions. First, although non-Hispanic Whites reported

more binge drinking, as ACE increased, African
American/Black students had the highest probability
of binge drinking, the riskiest type of alcohol use.
Similarly, Asian/Pacific Islanders who report lower
family-based trauma and behavioral health issues than
other groups (Stoops, 2004; DeNavas-Walt, Proctor &
Smith, 2008), and are at comparatively low risk for
trauma-related negative outcomes (Husey, Chang, &
Kotch, 2006; Roberts, Gilman, Breslau, Breslau, &
Koenen, 2011), at higher levels of ACE, they had the
highest probability of marijuana and tobacco use. And
lastly, among Hispanic students, who had similar alco-
hol use patterns as non-Hispanic Whites, higher levels
of ACE were associated with higher odds of high-risk
drinking than similarly exposed non-Hispanic Whites.
According to recent epidemiological data, Hispanics
and African Americans/Blacks tend to drink less alco-
hol than non-Hispanic Whites, but when they do
drink, they consume more and have higher rates of
binge drinking (Delker, Brown & Hasin, 2016), find-
ings that may in part be linked to unaddressed adver-
sities in childhood. While sociocultural factors have
rarely been studied in the context of ACE and sub-
stance use, they likely play an important role in
trauma-related outcomes and influence a young per-
son’s willingness to seek help for family-based stres-
sors. For instance, family norms in Asian cultures
tend to emphasize traditional hierarchical family
structures (Weil & Lee, 2004), discretion, and parental
authority – values that may deter young people from
seeking treatment for fear that disclosing private mat-
ters may stigmatize their family (Roberts et al., 2011;
Yoshioka, Dang, Shewmangal, Vhan, & Tan, 2000).
Furthermore, factors such as the diminished trust in
institutions and medical treatment stemming from a
history of discrimination, poor quality of care, and
rising health care costs, especially African Americans
and Hispanics, can also discourage young people from
seeking help from providers (Armstrong et al., 2007;
McGuire & Miranda, 2008). Although speculative, it is
likely that the joint effects of the health behaviors
themselves, stigma related to treatment and interven-
tion for ACE, low confidence in institutions and pro-
viders (Yamashiro & Matsuoka, 1997; Alim, Charney,
& Mellman, 2006; Johnson, Chen, & Cohen, 2004)
and structural barriers contribute to, and exacerbate,
health disparities.

The complexity of ethnicity’s role in trauma associ-
ated health outcomes is evident in the varying results
from the limited studies examining these relationships.
A study by Roberts et al.’s (2011) found that African
Americans/Blacks may be more likely than non-
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Hispanic Whites to develop a trauma-related psychi-
atric disorder as a result of trauma exposure (Roberts
et al., 2011) whereas Turner and Lloyd (2003) found
higher ACE exposure among minority groups than
among non-Hispanic Whites but a lower likelihood of
developing substance use disorders. Taken together,
these results suggest the possibility that the impact of
ACE in behavioral and psychological health outcomes
varies across subsets of the population and a clear
need for research to identify the mechanisms involved
in trauma-related behavior patterns across ethnic
groups. An important future step will be the use of
longitudinal methods to explore how previously estab-
lished promotive and protective effects (Masten &
Cicchetti, 2010; Masten, 2013) and cultural assets
(Filbert & Flynn, 2010; Forster et al., 2017c; Ma and
Schapira, 2017; Nagasawa, Qian, & Wong, 2001;
Unger, Schwartz, Huh, Soto, & Baezconde-Garbanati,
2014) can be harnessed and emphasized in programs
designed to foster resilience among diverse college
populations. Given the extraordinary net benefits of a
college education and that a college education may
actually mitigate the effects of early life adversity
(Hayward & Gorman, 2004), campus communities
could play a pivotal role in identifying factors that can
offset the negative effects of early adversity during the
transition from adolescence to adulthood. In doing so,
they would become significant partners in efforts to
reduce health disparities and opportunities gaps and
provide a context in which to develop and test cultur-
ally informed trauma-related interventions.

Strengths and limitations

The present study had several limitations. First, based
upon response rates the findings from the study have
limited generalizability although respondent demo-
graphics are similar to published data describing col-
lege student profiles in California and Minnesota. As
compared to aggregated national demographic profiles
of US college students, this two-state sample had a
slightly lower percentage of non-Hispanic Blacks and
a higher percentage of Asian/Pacific Islander students
(Minnesota State Demographic Center, 2017; National
Center for Education Statistics, 2015; U.S. Census
Bureau, 2017). Second, although demographic profiles
resembled published data it is very likely that due to
reporting bias and cultural norms the highest risk stu-
dents did not participate in the survey and thus we
underestimated the frequency of substance use, preva-
lence of ACE, and the association between ACE and
substance use. Third, these data are cross-sectional

and do not support causal conclusions. Fourth, we
assessed childhood adversity retrospectively and could
not anchor ACE to any specific time in childhood.
However, since survey items explicitly referred to
events that occurred during childhood whereas sub-
stance use items assessed recent behaviors reverse
temporality is unlikely. Fifth, we did not measure the
duration or frequency of specific adverse experiences
in childhood or account for the potential contribution
of other types of stressors such as community or
neighborhood violence or sociocultural stressors that
may contribute to ethnic differences in ACE-related
health outcomes. Sixth, because survey items assessing
depression are limited to measuring past year treat-
ment for depression rather than symptoms, the role of
depressive symptoms may be underestimated.
However, given the strong correlation between ACE
and depression and depression and substance use, we
included this construct to reduce potential confound-
ing. Seventh, due to data limitations we cannot differ-
entiate across subgroups of Hispanic, African
American, and Asian Pacific/Islander. We therefore
restricted our discussion to a broad conceptualization
of Hispanic, A/PI, and African American that may
mask important differences that should be considered
in research examining the influence of sociocultural
risk and protective factors across regions and popula-
tions. Eighth, although binge drinking is defined as
four drinks for females and five for males, due to how
the question was worded in surveys, we were limited
to a five-drink definition for all students. Lastly, due
to issues of confidentiality, we could not use school
identifiers to control for potential clustering, but do
control for state.

Despite these limitations, a unique advantage of the
present study was data representing a large, diverse
cross section of students drawn from two states in dif-
ferent regions of the U.S. Although response rates
were relatively low at some schools, the study yielded
samples whose demographic profiles align with pub-
lished student data of the states and included large
enough samples of traditionally under-represented
groups to allow for statistically valid analysis.

Conclusion

The variability in ACE-related substance use patterns
among this sample of college students underscores the
need for further research to advance our understand-
ing of how ethnicity and culture influence trauma
response, what sociocultural factors promote resilience
at this life stage, and the role of postsecondary
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institutions in the development of effective prevention
services. Evidence that the behaviors adopted during
this life stage are carried forward into middle and late
adulthood (Bonnie, Stroud, & Breiner, 2014; Nelson,
Story, Larson, Neumark-Sztainer, & Lytle, 2008) and
the benefits of trauma-informed care for other seg-
ments of the population (Chafouleas, Riley-Tillman,
Jaffery, Miller, & Harrison, 2015; Ko et al., 2008;
Listenbee & Torre, 2012; Taylor & Siegfried, 2005)
make a compelling case for campus communities to
consider taking advantage of this critical window of
opportunity and provide resources and supports for
ACE-exposed students. An important next step is for
research to investigate how socioeconomic and socio-
cultural factors affect trauma response, how these
experiences manifest as substance use, and identify
which culture-specific protective practices, beliefs, and
values should be integrated in trauma-informed pre-
vention programs.

Declaration of interest

The authors declare that they have no conflict of
interest. The authors alone are responsible for the
content and writing of the article.

ORCID

Myriam Forster http://orcid.org/0000-0002-0055-0016
Timothy Grigsby http://orcid.org/0000-0002-9416-4502
Marla E. Eisenberg http://orcid.org/0000-0002-7730-4913

References

Alim, T. N., Charney, D. S., & Mellman, T. A. (2006). An
overview of posttraumatic stress disorder in African
Americans. Journal of Clinical Psychology, 62(7), 801–813.
doi:10.1002/jclp.20280

Allem, J. P., Soto, D. W., Baezconde-Garbanati, L., &
Unger, J. B. (2015). Adverse childhood experiences and
substance use among Hispanic emerging adults in
Southern California. Addictive Behaviors, 50, 199–204.
doi:10.1016/j.addbeh.2015.06.038

Anda, R. F., Brown, D. W., Dube, S. R., Bremner, J. D.,
Felitti, V. J., & Giles, W. H. (2008). Adverse childhood
experiences and chronic obstructive pulmonary disease in
adults. American Journal of Preventive Medicine, 34(5),
396–403. doi:10.1016/j.amepre.2008.02.002

Anda, R. F., Croft, J. B., Felitti, V. J., Nordenberg, D., Giles,
W. H., Williamson, D. F., & Giovino, G. A. (1999). Adverse
childhood experiences and smoking during adolescence and
adulthood. Journal of American Medical Association,
282(17), 1652–1658. doi:10.1001/jama.282.17.1652

Anda, R. F., Felitti, V. J., Bremner, J. D., Walker, J. D.,
Whitfield, C., Perry, B. D., … Giles, W. H. (2006). The
enduring effects of abuse and related adverse experiences

in childhood. A convergence of evidence from neurobiol-
ogy and epidemiology. European Archives of Psychiatry
and Clinical Neuroscience, 256(3), 174–186. doi:10.1007/
s00406-005-0624-4

Anda, R. F., Whitfield, C. L., Felitti, V. J., Chapman, D.,
Edwards, V. J., Dube, S. R., & Williamson, D. F. (2002).
Adverse childhood experiences, alcoholic parents, and
later risk of alcoholism and depression. Psychiatric
Services, 53(8), 1001–1009. doi:10.1176/appi.ps.53.8.1001

Armstrong, K., Ravenell, K. L., McMurphy, S., & Putt, M.
(2007). Racial/ethnic differences in physician distrust in
the United States. American Journal of Public Health,
97(7), 1283–1289. doi:10.2105/AJPH.2005.080762

Arnett, J. J. (2000). Emerging adulthood. A theory of devel-
opment from the late teens through the twenties.
American Psychologist, 55(5), 469–480. doi:10.1037/0003-
066X.55.5.469

Bonnie, R. J., Stroud, C., & Breiner, H. (2014). Investing in
the health and well-being of young adults. Washington,
DC: National Academies Press.

Brener, N. D., McMahon, P. M., Warren, C. W., & Douglas,
K. A. (1999). Forced sexual intercourse and associated
health-risk behaviors among female college students in the
United States. Journal of Consulting and Clinical
Psychology, 67(2), 252–259. doi:10.1037/0022-006X.67.2.252

Castillo, L. G., & Schwartz, S. J. (2013). Introduction to the
special issue on college student mental health. Journal of
Clinical Psychology, 69(4), 291–297. doi:10.1002/jclp.
21972

Chafouleas, S. M., Riley-Tillman, T. C., Jaffery, R., Miller,
F. G., & Harrison, S. E. (2015). Preliminary investigation
of the impact of a web-based module on direct behavior
rating accuracy. School Mental Health, 7(2), 92–104. doi:
10.1007/s12310-014-9130-z

Chatterjee, D., McMorris, B., Gower, A. L., Forster, M.,
Borowsky, I. W., & Eisenberg, M. E. (2018). Adverse child-
hood experiences and early initiation of marijuana and
alcohol use: The potential moderating effects of internal
assets. Substance Use & Misuse, 53(10), 1624–1632. doi:10.
1080/10826084.2017.1421224

Chartier, K., & Caetano, R. (2010). Ethnicity and health dis-
parities in alcohol research. Alcohol Research & Health:
The Journal of the National Institute on Alcohol Abuse
and Alcoholism, 33(1–2), 152–160. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/21209793.

Cleveland, W. S. (1979). Robust locally weighted regression
and smoothing scatterplots. Journal of the American
Statistical Association, 74(368), 829–836. doi:10.1080/
01621459.1979.10481038

Delker, E., Brown, Q., & Hasin, D. S. (2016). Alcohol con-
sumption in demographic subpopulations: an epidemio-
logic overview. Alcohol research: current reviews, 38(1), 7.

DeNavas-Walt, C., Proctor, B. D., & Smith, J. C. (2008).
Current Population Reports, P60-235, Income, Poverty,
and Health Insurance Coverage in the United States: 2007.
Retrieved from US Census Bureau http://www.census.
gov/prod/2008pubs/p60-235.pdf.

Drake, B., & Jonson-Reid, M. (2014). Poverty and child
maltreatment. In Handbook of child maltreatment (pp.
131–148). Berlin: Springer.

Dube, S. R., Felitti, V. J., Dong, M., Chapman, D. P., Giles,
W. H., & Anda, R. F. (2003). Childhood abuse, neglect,

2376 M. FORSTER ET AL.

https://doi.org/10.1002/jclp.20280
https://doi.org/10.1016/j.addbeh.2015.06.038
https://doi.org/10.1016/j.amepre.2008.02.002
http://10.1001/jama.282.17.1652
https://doi.org/10.1007/s00406-005-0624-4
https://doi.org/10.1007/s00406-005-0624-4
https://doi.org/10.1176/appi.ps.53.8.1001
https://doi.org/10.2105/AJPH.2005.080762
https://doi.org/10.1037/0003-066X.55.5.469
https://doi.org/10.1037/0003-066X.55.5.469
https://doi.org/10.1037/0022-006X.67.2.252
https://doi.org/10.1002/jclp.21972
https://doi.org/10.1002/jclp.21972
https://doi.org/10.1007/s12310-014-9130-z
https://doi.org/10.1080/10826084.2017.1421224
https://doi.org/10.1080/10826084.2017.1421224
https://www.ncbi.nlm.nih.gov/pubmed/21209793
https://doi.org/10.1080/01621459.1979.10481038
https://doi.org/10.1080/01621459.1979.10481038
http://www.census.gov/prod/2008pubs/p60-235.pdf
http://www.census.gov/prod/2008pubs/p60-235.pdf


and household dysfunction and the risk of illicit drug
use: The adverse childhood experiences study. Pediatrics,
111(3), 564–572. doi:10.1542/peds.111.3.564

Dube, S. R., Miller, J. W., Brown, D. W., Giles, W. H.,
Felitti, V. J., Dong, M., & Anda, R. F. (2006). Adverse
childhood experiences and the association with ever using
alcohol and initiating alcohol use during adolescence.
Journal of Adolescent Health, 38(4), 444.e1–410. doi:10.
1016/j.jadohealth.2005.06.006

Felitti, V. J., & Anda, R. F. (2010). The relationship of
adverse childhood experiences to adult medical disease,
psychiatric disorders, and sexual behavior: Implications
for healthcare. The impact of early life trauma on health
and disease: The hidden epidemic (pp. 77–87).
Cambridge, MA: Cambridge University Press.

Felitti, V. J., Anda, R. F., Nordenberg, D., Williamson,
D. F., Spitz, A. M., Edwards, V., … Marks, J. S. (1998).
Relationship of childhood abuse and household dysfunc-
tion to many of the leading causes of death in adults.
The Adverse Childhood Experiences (ACE) Study.
American Journal of Preventive Medicine, 14(4), 245–258.
doi:10.1016/S0749-3797(98)00017-8

Filbert, K. M., & Flynn, R. J. (2010). Developmental and
cultural assets and resilient outcomes in First Nations
young people in care: An initial test of an explanatory
model. Children and Youth Services Review, 32(4),
560–564. doi:10.1016/j.childyouth.2009.12.002

Ford, E. S., Anda, R. F., Edwards, V. J., Perry, G. S., Zhao,
G., Li, C., & Croft, J. B. (2011). Adverse childhood experi-
ences and smoking status in five states. Preventive
Medicine, 53(3), 188–193. doi:10.1016/j.ypmed.2011.06.015

Forster, M., Gower, A. L., Borowsky, I. W., & McMorris,
B. J. (2017a). Associations between adverse childhood
experiences, student-teacher relationships, and non-med-
ical use of prescription medications among adolescents.
Addictive Behaviors, 68, 30–34. doi:10.1016/j.addbeh.2017.
01.004

Forster, M., Gower, A. L., McMorris, B. J., & Borowsky,
I. W. (2017b). Adverse childhood experiences and
school-based victimization and perpetration. Journal of
Interpersonal Violence, 088626051768988. doi:10.1177/
0886260517689885

Forster, M., Grigsby, T. J., Rogers, C. J., & Benjamin, S. M.
(2018). The relationship between family-based adverse
childhood experiences and substance use behaviors
among a diverse sample of college students. Addictive
Behaviors, 76, 298–304. doi:10.1016/j.addbeh.2017.08.037

Forster, M., Grigsby, T. J., Soto, D. W., Sussman, S. Y., &
Unger, J. B. (2017c). Perceived discrimination, cultural
identity development, and intimate partner violence
among a sample of Hispanic young adults. Cultural
Diversity and Ethnic Minority Psychology, 23(4), 576–582.
doi:10.1037/cdp0000154

Gallagher, R. P. (2012). Thirty years of the national survey
of counseling center directors: A personal account.
Journal of College Student Psychotherapy, 26(3), 172–184.
doi:10.1080/87568225.2012.685852

Gilbert, P. (2009). Introducing compassion-focused therapy.
Advances in Psychiatric Treatment, 15(3), 199–208. doi:
10.1192/apt.bp.107.005264

Goodman, E., McEwen, B. S., Dolan, L. M., Schafer-
Kalkhoff, T., & Adler, N. E. (2005). Social disadvantage

and adolescent stress. Journal of Adolescent Health, 37(6),
484–492. doi:10.1016/j.jadohealth.2004.11.126

Hayward, M. D., & Gorman, B. K. (2004). The long arm of
childhood: The influence of early-life social conditions on
men’s mortality. Demography, 41(1), 87–107. doi:10.1353/
dem.2004.0005

Hingson, R., & White, A. (2014). New research findings
since the 2007 Surgeon General’s Call to Action to
Prevent and Reduce Underage Drinking: A review.
Journal of Studies on Alcohol and Drugs, 75(1), 158–169.
doi:10.15288/jsad.2014.75.158

Hingson, R. W., Zha, W., & Weitzman, E. R. (2009).
Magnitude of and trends in alcohol-related mortality and
morbidity among US college students ages 18-24, 1998-
2005. Journal of Studies on Alcohol and Drugs,
Supplement, (s16), 12–20. doi:10.15288/jsads.2009.s16.12

Hudson, J. I., Hiripi, E., Pope, H. G., & Kessler, R. C.
(2007). The prevalence and correlates of eating disorders
in the National Comorbidity Survey Replication.
Biological Psychiatry, 61(3), 348–358. doi:10.1016/j.biop-
sych.2006.03.040

Hussey, J. M., Chang, J. J., & Kotch, J. B. (2006). Child mal-
treatment in the United States: Prevalence, risk factors,
and adolescent health consequences. Pediatrics, 118(3),
933–942.

Johnson, J. G., Chen, H., & Cohen, P. (2004). Personality
disorder traits during adolescence and relationships with
family members during the transition to adulthood.
Journal of Consulting and Clinical Psychology, 72(6),
923–932. doi:10.1037/0022-006X.72.6.923

Kendler, K. S., Bulik, C. M., Silberg, J., Hettema, J. M.,
Myers, J., & Prescott, C. A. (2000). Childhood sexual
abuse and adult psychiatric and substance use disorders
in women: An epidemiological and cotwin control ana-
lysis. Archives of General Psychiatry, 57(10), 953–959. doi:
10.1001/archpsyc.57.10.953

Ko, S. J., Ford, J. D., Kassam-Adams, N., Berkowitz, S. J.,
Wilson, C., Wong, M., … Layne, C. M. (2008). Creating
trauma-informed systems: Child welfare, education, first
responders, health care, juvenile justice. Professional
Psychology: Research and Practice, 39(4), 396. doi:10.1037/
0735-7028.39.4.396

Lansford, J. E., Dodge, K. A., Pettit, G. S., & Bates, J. E. (2010).
Does physical abuse in early childhood predict substance use
in adolescence and early adulthood?. Child Maltreatment,
15(2), 190–194. doi:10.1177/1077559509352359

Lawrence, S. A., Abel, E. M., & Hall, T. (2010). Protective
strategies and alcohol use among college students: Ethnic
and gender differences. Journal of Ethnicity in Substance
Abuse, 9(4), 284–300. doi:10.1080/15332640.2010.522894

Lee, R. D., & Chen, J. (2017). Adverse childhood experiences,
mental health, and excessive alcohol use: Examination of
race/ethnicity and sex differences. Child Abuse & Neglect,
69, 40–48. doi:10.1016/j.chiabu.2017.04.004

Lipari, R. N., & Jean-Francois, B. (2016). A Day in the Life of
College Students Aged 18 to 22: Substance Use Facts. US
Department of Health & Human Services, Substance
Abuse and Mental Health Services Administration, Center
for Behavioral Health Statistics and Quality. Retrieved
from https://www.ncbi.nlm.nih.gov/pubmed/27854413

Listenbee, R. L., & Torre, J. (2012). Report of the Attorney
General’s National Task Force on children exposed to

SUBSTANCE USE & MISUSE 2377

https://doi.org/10.1542/peds.111.3.564
https://doi.org/10.1016/j.jadohealth.2005.06.006
https://doi.org/10.1016/j.jadohealth.2005.06.006
https://doi.org/10.1016/S0749-3797(98)00017-8
https://doi.org/10.1016/j.childyouth.2009.12.002
https://doi.org/10.1016/j.ypmed.2011.06.015
https://doi.org/10.1016/j.addbeh.2017.01.004
https://doi.org/10.1016/j.addbeh.2017.01.004
https://doi.org/10.1177/0886260517689885
https://doi.org/10.1177/0886260517689885
https://doi.org/10.1016/j.addbeh.2017.08.037
https://doi.org/10.1037/cdp0000154
https://doi.org/10.1080/87568225.2012.685852
https://doi.org/10.1192/apt.bp.107.005264
https://doi.org/10.1016/j.jadohealth.2004.11.126
https://doi.org/10.1353/dem.2004.0005
https://doi.org/10.1353/dem.2004.0005
https://doi.org/10.15288/jsad.2014.75.158
https://doi.org/10.15288/jsads.2009.s16.12
https://doi.org/10.1016/j.biopsych.2006.03.040
https://doi.org/10.1016/j.biopsych.2006.03.040
https://doi.org/10.1037/0022-006X.72.6.923
https://doi.org/10.1001/archpsyc.57.10.953
https://doi.org/10.1037/0735-7028.39.4.396
https://doi.org/10.1037/0735-7028.39.4.396
https://doi.org/10.1177/1077559509352359
https://doi.org/10.1080/15332640.2010.522894
https://doi.org/10.1016/j.chiabu.2017.04.004
https://www.ncbi.nlm.nih.gov/pubmed/27854413


violence. Attorney General’s National Task Force on
Children Exposed to Violence. Retrieved from https://
www.justice.gov/defendingchildhood/cev-rpt-full.pdf

Ma, C., & Schapira, M. (2017). The bell curve: Intelligence
and class structure in American life: Macat library. New
York: Simon and Schuster.

Masten, A. S., & Cicchetti, D. (2010). Developmental cas-
cades. Development and Psychopathology, 22(3), 491–495.
doi:10.1017/S0954579410000222

Masten, S. (2013). Risk and resilience in development (Vol. 2
Self and other). New York, NY: Oxford University Press.

McEwen, B. S. (2006). Protective and damaging effects of
stress mediators: Central role of the brain. Dialogues in
Clinical Neuroscience, 8(4), 367–381. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/17290796.

McGuire, T. G., & Miranda, J. (2008). New evidence regard-
ing racial and ethnic disparities in mental health: Policy
implications. Health Affairs, 27(2), 393–403. doi:10.1377/
hlthaff.27.2.393

Merrick, M. T., Ford, D. C., Ports, K. A., & Guinn, A. S.
(2018). Prevalence of adverse childhood experiences from
the 2011-2014 behavioral risk factor surveillance system
in 23 states. Jama Pediatrics, 172(11), 1038–1044. doi:10.
1001/jamapediatrics.2018.2537

Minnesota State Demographic Center (2017). Age, race, &
ethnicity. Retrieved from https://mn.gov/admin/demog-
raphy/data-by-topic/age-race-ethnicity/

Mohler-Kuo, M., Lee, J. E., & Wechsler, H. (2003). Trends
in marijuana and other illicit drug use among college stu-
dents: Results from 4 Harvard School of Public Health
College Alcohol Study surveys: 1993-2001. Journal of
American College Health, 52(1), 17–24. doi:10.1080/
07448480309595719

Nagasawa, R., Qian, Z., & Wong, P. (2001). Theory of seg-
mented assimilation and the adoption of marijuana use
and delinquent behavior by Asian Pacific youth. The
Sociological Quarterly , 42(3), 351–372. doi:10.1111/j.
1533-8525.2001.tb02405.x

National Center for Education Statistics. (2015). Total fall
enrollment in degree-granting postsecondary institutions,
by level of enrollment, sex, attendance status, and race/eth-
nicity of student: Selected years, 1976 through 2015.
Retrieved from https://nces.ed.gov/programs/digest/d16/
tables/dt16_306.10.asp

National Institute on Drug Abuse. (2018). College-Age &
Young Adults. From National Institute on Drug Abuse
(NIDA). Retrieved from https://www.drugabuse.gov/related-
topics/college-age-young-adults

Nelson, M. C., Story, M., Larson, N. I., Neumark-Sztainer,
D., & Lytle, L. A. (2008). Emerging adulthood and col-
lege-aged youth: An overlooked age for weight-related
behavior change. Obesity, 16(10), 2205–2211. doi:10.1038/
oby.2008.365

Pacek, L. R., Malcolm, R. J., & Martins, S. S. (2012). Race/
ethnicity differences between alcohol, marijuana, and co-
occurring alcohol and marijuana use disorders and their
association with public health and social problems using
a national sample. The American Journal on Addictions,
21(5), 435–444. doi:10.1111/j.1521-0391.2012.00249.x

Pascarella, E. T. (2006). How college affects students: Ten
directions for future research. Journal of College Student
Development, 47(5), 508–520. doi:10.1353/csd.2006.0060

Paschall, M. J., Bersamin, M., & Flewelling, R. L. (2005).
Racial/ethnic differences in the association between col-
lege attendance and heavy alcohol use: A national study.
Journal of Studies on Alcohol, 66(2), 266–274. doi:10.
15288/jsa.2005.66.266

Pollak, S. D., Cicchetti, D., Hornung, K., & Reed, A. (2000).
Recognizing emotion in faces: Developmental effects of
child abuse and neglect. Developmental Psychology, 36(5),
679–688. doi:10.1037/0012-1649.36.5.679

Read, J. P., Ouimette, P., White, J., Colder, C., & Farrow, S.
(2011). Rates of DSM–IV–TR trauma exposure and post-
traumatic stress disorder among newly matriculated col-
lege students. Psychological Trauma: Theory, Research,
Practice, and Policy, 3(2), 148. doi:10.1037/a0021260

Roberts, A. L., Gilman, S. E., Breslau, J., Breslau, N., &
Koenen, K. C. (2011). Race/ethnic differences in exposure
to traumatic events, development of post-traumatic stress
disorder, and treatment-seeking for post-traumatic stress
disorder in the United States. Psychological Medicine,
41(1), 71–83. doi:10.1017/S0033291710000401

Rogers, C. J., Forster, M., & Unger, J. B. (2018). Ethnic var-
iations in the relationship between multiple stress
domains and use of several types of tobacco/nicotine
products among a diverse sample of adults. Addictive
Behaviors Reports, 7, 96–102. doi:10.1016/j.abrep.2018.03.
006

Schilling, E. A., Aseltine, R. H., & Gore, S. (2007). Adverse
childhood experiences and mental health in young adults:
A longitudinal survey. BioMed Central Public Health, 7,
30. doi:10.1186/1471-2458-7-30

Schwartz, S. J., Côt�e, J. E., & Arnett, J. J. (2005). Identity
and agency in emerging adulthood: Two developmental
routes in the individualization process. Youth & Society,
37(2), 201–229. doi:10.1177/0044118X05275965

Shen, L., Wang, M., & Shen, R. (2009). Affective e-learning:
Using “emotional” data to improve learning in pervasive
learning environment. Journal of Educational Technology
& Society, 12(2), 176–189.

Shonkoff, J. P., Garner, A. S., Siegel, B. S., Dobbins, M. I.,
Earls, M. F., Garner, A. S., … Wood, D. L. (2012). The
lifelong effects of early childhood adversity and toxic
stress. Pediatrics, 129(1), e232–246. doi:10.1542/peds.
2011-2663

Simpson, T. L., & Miller, W. R. (2002). Concomitance
between childhood sexual and physical abuse and sub-
stance use problems. Clinical Psychology Review, 22(1),
27–77. doi:10.1016/S0272-7358(00)00088-X

Smyth, J. M., Hockemeyer, J. R., Heron, K. E., Wonderlich,
S. A., & Pennebaker, J. W. (2008). Prevalence, type, dis-
closure, and severity of adverse life events in college stu-
dents. Journal of American College Health, 57(1), 69–76.
doi:10.3200/JACH.57.1.69-76

Stoops, N. (2004). Educational Attainment in the United
States: 2003. In Population Characteristics: US
Department of Commerce. Retrieved from https://www.
census.gov/prod/2004pubs/p20-550.pdf

Strand, E. B., Brandt, J., Rogers, K., Fonken, L., Chun, R.,
Conlon, P., & Lord, L. (2017). Adverse childhood experi-
ences among veterinary medical students: A multi-site
study. Journal of Veterinary Medical Education, 44(2),
260–267. doi:10.3138/jvme.0816-123R

2378 M. FORSTER ET AL.

https://www.justice.gov/defendingchildhood/cev-rpt-full.pdf
https://www.justice.gov/defendingchildhood/cev-rpt-full.pdf
https://doi.org/10.1017/S0954579410000222
https://www.ncbi.nlm.nih.gov/pubmed/17290796
https://doi.org/10.1377/hlthaff.27.2.393
https://doi.org/10.1377/hlthaff.27.2.393
https://doi.org/10.1001/jamapediatrics.2018.2537
https://doi.org/10.1001/jamapediatrics.2018.2537
https://mn.gov/admin/demography/data-by-topic/age-race-ethnicity/
https://mn.gov/admin/demography/data-by-topic/age-race-ethnicity/
https://doi.org/10.1080/07448480309595719
https://doi.org/10.1080/07448480309595719
https://doi.org/10.1111/j.1533-8525.2001.tb02405.x
https://doi.org/10.1111/j.1533-8525.2001.tb02405.x
https://nces.ed.gov/programs/digest/d16/tables/dt16_306.10.asp
https://nces.ed.gov/programs/digest/d16/tables/dt16_306.10.asp
https://www.drugabuse.gov/related-topics/college-age-young-adults
https://www.drugabuse.gov/related-topics/college-age-young-adults
https://doi.org/10.1038/oby.2008.365
https://doi.org/10.1038/oby.2008.365
https://doi.org/10.1111/j.1521-0391.2012.00249.x
https://doi.org/10.1353/csd.2006.0060
https://doi.org/10.15288/jsa.2005.66.266
https://doi.org/10.15288/jsa.2005.66.266
https://doi.org/10.1037/0012-1649.36.5.679
https://doi.org/10.1037/a0021260
https://doi.org/10.1017/S0033291710000401
https://doi.org/10.1016/j.abrep.2018.03.006
https://doi.org/10.1016/j.abrep.2018.03.006
http://10.1186/1471-2458-7-30
https://doi.org/10.1177/0044118X05275965
https://doi.org/10.1542/peds.2011-2663
https://doi.org/10.1542/peds.2011-2663
https://doi.org/10.1016/S0272-7358(00)00088-X
https://doi.org/10.3200/JACH.57.1.69-76
https://www.census.gov/prod/2004pubs/p20-550.pdf
https://www.census.gov/prod/2004pubs/p20-550.pdf
https://doi.org/10.3138/jvme.0816-123R


Substance Abuse and Mental Health Services Administration
(SAMHSA) (2018). Key substance use and mental health
indicators in the United States: Results from the 2017
National Survey on Drug Use and Health (HHS
Publication No. SMA 18-5068, NSDUH Series H-53).
Rockville, MD: Center for Behavioral Health Statistics and
Quality, Substance Abuse and Mental Health Services
Administration. Retrieved from https://www.samhsa.gov/
data/

Substance Abuse and Mental Health Services Adminstration
(SAMHSA) (2013). The NSDUH report: Trends in adoles-
cent substance use and perception of risk from substance
use. Retrieved from https://www.samhsa.gov/data/sites/
default/-files/NSDUH099a/NSDUH099a/sr099a-risk-percep-
tion-trends.htm

Substance Abuse and Mental Health Services Adminstration
(SAMHSA) (2016). Binge drinking: Terminology and
patterns of use. Retrieved from https://www.samhsa.gov/
capt/tools-learning-resources/binge-drinking-terminology-
patterns

Sutfin, E. L., McCoy, T. P., Morrell, H. E., Hoeppner, B. B.,
& Wolfson, M. (2013). Electronic cigarette use by college
students. Drug and Alcohol Dependence, 131(3), 214–221.
doi:10.1016/j.drugalcdep.2013.05.001

Taylor, N., & Siegfried, C. B. (2005). Helping children in
the child welfare system heal from trauma: A systems
integration approach. Retrieved from http://www.trauma-
informed-california.org/wp-content/uploads/2012/02/A_
Systems_Integration_Approach.pdf

Turner, R. J., & Lloyd, D. A. (2003). Cumulative adversity
and drug dependence in young adults: Racial/ethnic con-
trasts. Addiction, 98(3), 305–315. doi:10.1046/j.1360-0443.
2003.00312.x

Unger, J. B., Schwartz, S. J., Huh, J., Soto, D. W., &
Baezconde-Garbanati, L. (2014). Acculturation and per-
ceived discrimination: Predictors of substance use trajec-
tories from adolescence to emerging adulthood among
Hispanics. Addictive Behaviors, 39(9), 1293–1296. doi:10.
1016/j.addbeh.2014.04.014

U.S. Census Bureau (2017). QuickFacts – United States
https://www.census.gov/quickfacts/fact/table/US/PST045218#

United States Department of Education (2016). Digest of
Education Statistics - National Center for Education
Statistics, 2014. (No. NCES 2016-006). Number and per-
centage of students enrolled in degree-granting postsecon-
dary institutions, by distance education participation,
location of student, level of enrollment, and control and
level of institution. Retrieved from https://nces.ed.gov/
programs/digest/d14/ta-bles/dt14_311.15.asp?current=yes.
pdf

Weil, J. M., & Lee, H. H. (2004). Cultural considerations in
understanding family violence among Asian American
Pacific Islander families. Journal of Community Health
Nursing, 21(4), 217–227. doi:10.1207/s15327655jchn2104_2

Wiehn, J., Hornberg, C., & Fischer, F. (2018). How adverse
childhood experiences relate to single and multiple health
risk behaviours in German public university students: A
cross-sectional analysis. BioMed Central Public Health,
18(1), 1005. doi:10.1186/s12889-018-5926-3

Wolitzky-Taylor, K., Sewart, A., Vrshek-Schallhorn, S.,
Zinbarg, R., Mineka, S., Hammen, C., … Craske, M. G.
(2017). The effects of childhood and adolescent adversity
on substance use disorders and poor health in early
adulthood. Journal of Youth and Adolescence, 46(1),
15–27. doi:10.1007/s10964-016-0566-3

Yamashiro, G., & Matsuoka, J. K. (1997). Help-seeking
among Asian and Pacific Americans: A multiperspective
analysis. Journal of Social Work, 42(2), 176–186.
Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/
9092082. doi:10.1093/sw/42.2.176

Yoshioka, M. R., Dang, Q., Shewmangal, N., Vhan, C., &
Tan, C. I. (2000). Asian family violence report: A study of
the Cambodian, Chinese, Korean, South Asian, and
Vietnamese communities in Massachusetts. Boston, MA:
Asian Task Force against Domestic Violence. Retrieved
from https://www.atask.org/site/publications/family-vio-
lence-report.html

SUBSTANCE USE & MISUSE 2379

https://www.samhsa.gov/data/
https://www.samhsa.gov/data/
https://www.samhsa.gov/data/sites/default/-files/NSDUH099a/NSDUH099a/sr099a-risk-perception-trends.htm
https://www.samhsa.gov/data/sites/default/-files/NSDUH099a/NSDUH099a/sr099a-risk-perception-trends.htm
https://www.samhsa.gov/data/sites/default/-files/NSDUH099a/NSDUH099a/sr099a-risk-perception-trends.htm
https://www.samhsa.gov/capt/tools-learning-resources/binge-drinking-terminology-patterns
https://www.samhsa.gov/capt/tools-learning-resources/binge-drinking-terminology-patterns
https://www.samhsa.gov/capt/tools-learning-resources/binge-drinking-terminology-patterns
https://doi.org/10.1016/j.drugalcdep.2013.05.001
http://www.trauma-informed-california.org/wp-content/uploads/2012/02/A_Systems_Integration_Approach.pdf
http://www.trauma-informed-california.org/wp-content/uploads/2012/02/A_Systems_Integration_Approach.pdf
http://www.trauma-informed-california.org/wp-content/uploads/2012/02/A_Systems_Integration_Approach.pdf
https://doi.org/10.1046/j.1360-0443.2003.00312.x
https://doi.org/10.1046/j.1360-0443.2003.00312.x
https://doi.org/10.1016/j.addbeh.2014.04.014
https://doi.org/10.1016/j.addbeh.2014.04.014
https://www.census.gov/quickfacts/fact/table/US/PST045218#
https://nces.ed.gov/programs/digest/d14/ta-bles/dt14_311.15.asp?current=yes.pdf
https://nces.ed.gov/programs/digest/d14/ta-bles/dt14_311.15.asp?current=yes.pdf
https://nces.ed.gov/programs/digest/d14/ta-bles/dt14_311.15.asp?current=yes.pdf
https://doi.org/10.1207/s15327655jchn2104_2
http://10.1186/s12889-018-5926-3
https://doi.org/10.1007/s10964-016-0566-3
https://www.ncbi.nlm.nih.gov/pubmed/9092082
https://www.ncbi.nlm.nih.gov/pubmed/9092082
https://doi.org/10.1093/sw/42.2.176
https://www.atask.org/site/publications/family-violence-report.html
https://www.atask.org/site/publications/family-violence-report.html


Copyright of Substance Use & Misuse is the property of Taylor & Francis Ltd and its content
may not be copied or emailed to multiple sites or posted to a listserv without the copyright
holder's express written permission. However, users may print, download, or email articles for
individual use.


	Abstract
	Introduction
	Materials and methods
	Ethnicity
	Covariates

	Analyses
	Results
	Discussion
	Strengths and limitations
	Conclusion
	Declaration of interest
	References


