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ABSTRACT 
Mental health problems on college campuses have been rising in recent years, with universities unable to 
meet the high need for services. Especially problematic are comorbid disorders. Individuals diagnosed with 
two or more disorders often experience worse outcomes than those diagnosed with a single disorder. 
Depression and substance use disorder (SUD)care among the most common mental health problems in 
college students. Comorbid SUD and depression are especially common, and is associated with poor 
academic performance, dropout, and even suicide. There are three theories of the etiology of comorbid 
conditions: depression can cause SUD (e.g., I am depressed, so I use substances to cope, and develop an SUD 
because of my depression); SUD can cause depression (chronic substance use leads to social, psychological, 
or neurological deficits that lead to depression); or SUD and depression are two manifestations of an 
underlying neurological deficit (e.g., I have a neurological deficit that causes both my SUD and my 
depression). In the present review, I evaluate the empirical evidence supporting each of these theories. I then 
discuss the current treatment practices used to treat depression and SUD in college students, as well as harm-
reduction techniques to mitigate the harms associated with substance use. I also discuss the clinical 
implications of these etiological theories on the treatment of comorbid SUD and depression in college 
students. 
Keywords: Comorbid Disorders, Substance Use, Depression, College Students, Mental Health, Harm 
Reduction 

1. INTRODUCTION 

In a college student population, both depression and 
substance use disorders are highly prevalent and are 
associated with problems ranging from academic stress to 
attempt suicide. Substance use by college students has 
risen in the last 20 years, including excessive use of drugs 
and alcohol on college campuses. Drug use rates have 
been increasing among adolescents and college students 
since the mid-1990s, and the trend continued throughout 
the end of the century despite various prevention efforts 
[1]. Equally concerning are the trends in depression. 
According to a Healthy Minds Study, past-year therapy or 
counseling raised from 13.2% in 2007 to 23.9% in 2017 
among all students, and there is a significant increase in 
past-year treatment from 42.4% to 53.3% among students 
with depression [2]. Both substance use and depression are 
on the rise in U.S colleges. 

2. DEPRESSION & COLLEGE STUDENTS 

Depression is often a chronic repetitive pattern that 
impairs the quality of life of the individuals and their 
families. The rate of depression in university students is 
substantially higher than the rate among the general 
population [3]. Additionally, the rate at which college 

students seek mental health services has dramatically 
increased in the past decade [4]. In 2001, research reported 
that 53% of college students experience depressive 
symptoms and 9% had considered committing suicide [5]. 
Beyond depressive symptoms, the rates of depression 
diagnoses have continued to rise in college student 
populations in the last decade as well [6]. Coupled with a 
rising increase in symptoms and diagnoses is an equally 
large rise in the need for treatment. The mental health of 
university students is an area of increasing worldwide 
concern as this population is particularly prone to 
depression related to academic pressures, obstacles to goal 
achievement, environmental changes, and dramatic life 
changes [7]. Lack of adequate treatment for depression 
leads to tangible, poor long-term outcomes. Depression in 
college students is associated with lower academic 
performance [8], early dropout from university [9], and 
even suicidal ideation, attempt, or completion [10]. 
Campus resources are often unable to meet the increasing 
demands from the student body. Depression is among the 
most prevalent and debilitating mental health problems in 
this population.  
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3. SUBSTANCE USE AND COLLEGE 
STUDENTS 

The prevalence rates of substance use behaviors such as 
tobacco, alcohol, and marijuana use have been well-
documented among college students [11]. Current 
estimates indicate that approximately 32% of college 
students meet the criteria for past-year alcohol abuse and 6% 
meet the criteria for alcohol dependence [12]. Risky drug 
use behaviors, such as binge-drinking are also relatively 
common with 44.4% of college students reporting past-
month binge drinking episodes [11]. Beyond alcohol, the 
prevalence of past-year illicit substance use was 39.6% 
among college students [13].There are decades of research 
attempting to understand why college students use 
substances at such high rates. Individuals typically enter 
college in late adolescence or early adulthood. This 
developmental period is associated with heightened risk-
taking behaviors and impulsivity [14]. Impulsivity is 
defined as “actions that are poorly conceived, prematurely 
expressed, unduly risky, or inappropriate to the situation 
and that often result in undesirable outcomes”, and is 
believed to play a crucial role in the development and 
maintenance of substance use disorders [15]. Additionally, 
the development of a SUD is impacted by the perception 
of substance use as a normative behavior among college 
students, the subjective effects that substances have on 
improving social and romantic situations, and the 
perception that using substances is a sign of maturity 
[16]. Overall, substance use is highly prevalent on college 
campuses due to perceived social norms, relatively low 
impulse control among the student body, and motivation to 
use substances for a variety of personal, social, and 
academic reasons. Similar to depression, alcohol and drug 
use are associated with negative consequences including 
poor academic performance [17], early dropout from 
university [18], and increased risk of mental health 
disorders [19].  

4. DEPRESSION & SUBSTANCE USE IN 
COLLEGE STUDENTS 

Depression and substance use disorders are highly 
prevalent in the general population and often co-occur 
within the same individual [20] . Comorbid SUD and 
depression is common among patients seeking treatment 
for substance use [21]. In the general population, the 
prevalence of a current SUD in persons with depression 
ranges from 8.5 to 21.4%, with a lifetime prevalence of 
comorbid SUD ranging from 27 to 40% [22]. Depression 
is associated with substance use among college students 
[23]. Co-occurrence of these disorders among young 
people is common and has been associated with 
significantly higher rates of academic problems, disability 
and professional help-seeking [24]. College students with 
greater depressive symptomatology are more prone to use 
alcohol, tobacco, cannabis, cocaine, other amphetamines, 
sedatives, and hallucinogens [19]. Those with a diagnosis 

of major depressive disorder are also more likely to drink 
more alcohol compared to those without a diagnosis of 
depression [25]. Individuals with comorbid mood disorder 
and SUD have more negative outcomes compared with 
having either a mood or SUD diagnosis alone [21]. 
Moreover, the combination of depression and SUD can 
intensify subjective stress and place emerging college 
students at increased risk for suicide attempts [26]. The 
comorbidity of SUD and depression, two debilitating 
psychiatric conditions, have multiplicative negative 
impacts on college students ranging from poor academic 
performance to self-harm, and even suicide. 

5. EXPLANATORY MODELS OF 
COMORBIDITY 

There are four plausible explanations, three of which have 
been empirically evaluated to explain how comorbid 
conditions arise: 1) Disorder A causes Disorder B, 2) 
Disorder B causes Disorder A, 3) Disorder A and Disorder 
B are both manifestations of the same underlying cause, or 
4) the disorders are unrelated and just happen to co-occur 
by chance (not subject to empirical analysis). A review 
paper from 1998 [27] assessed the evidence supporting 
and refuting three neurobiological explanatory models for 
the high comorbidity between depression and substance 
use disorders. Markou and colleagues concluded that 
depression and substance use are not neurobiologically 
independent; individuals with either disorder share 
neurobiological abnormalities. The high comorbidity 
between depression and drug dependence may reflect an 
attempt to self-medicate with drugs of abuse, and neural 
mechanisms mediate specific core symptoms of both 
depression and drug dependence that reflect alterations in 
reward and motivational processes [27]. Neurobiological 
findings support two hypotheses that 1) drug abuse and 
depression are different symptomatic expressions of the 
same pre-existing neurobiological abnormalities, and/or 2) 
repeated drug administration leads to neurological changes 
that have some shared elements with the neurological 
abnormalities seen in depression [27]. Below, we present 
more recent evidence surrounding each of the three 
empirically testable hypotheses for the comorbidity 
between depression and substance abuse and how they are 
applied in college student populations 

5.1 Self-Medication Hypothesis 

The self-medication hypothesis was developed by Edward 
Khantzian in the 1990s. The main tenet of this idea is that 
substance addictions function as a compensatory means to 
self-soothe distressful psychological states [28]. This 
hypothesis states that substance users suffer intolerable 
and overwhelming emotions that cannot be controlled 
without the intervention of psychoactive substances [28]. 
In this model of substance use, drugs become addictive 
because they have the power to alleviate, eliminate, or 
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alter a person’s emotional state [28]. The self-medication 
hypothesis derives originally from clinical observations of 
patients with substance use disorders – patients regularly 
reported using different classes of drugs to specifically 
alter painful affect states [28]. Under this theoretical 
framework, substances are coping mechanisms that are 
used to deal with the symptoms of pre-existing 
mood/anxiety disorders, and then as substance use 
becomes the primary coping strategy over time, it can 
develop into an independent, but co-occurring, substance 
use disorder [29].  
The self-medication hypothesis was controversial because 
it suggested that SUD, which had traditionally been treated 
as primary to other disorders, may be secondary to 
psychiatric symptoms [30]. Clinically, the self-medication 
hypothesis would predict an earlier diagnosis of depression 
as a precursor to the later development of a SUD. 
Depression is indeed a well-studied risk factor for later 
SUD diagnosis in adolescents [31]. The association 
between depressive symptoms in adolescents and later 
substance use is moderated by impulsivity; youth who 
have high levels of depression are more likely to use 
substances later on, particularly if they are also highly 
impulsive [32]. However, there is also evidence in the 
opposite direction supporting the claim that SUD predates 
the later development of depression which is discussed in 
the following section.  
When applying the self-medication hypothesis to a college 
student population, prior work has established that those 
who suffer from mental illness or psychological distress 
often self-medicate with alcohol or other substances as an 
inappropriate coping mechanism [33]. The self-medication 
hypothesis claims that drug preferences may be 
determined by which symptoms are most pronounced for a 
specific person at a specific time [28]. College students are 
likely to misuse prescription as a means of self-medication 
due to their perceived medical status, safety, purity, and 
predictable dose dependent response [34]. However, most 
college students who self-medicate with prescription drugs 
do so without supervision of a medical professional: they 
are at high risk for adverse events, such as accidental 
overdose, suicide, and death [35]. Among college students 
who identify as heavy drinkers, higher depressive 
symptoms are associated with more problematic alcohol 
consumption in the next year, as well as lower self-care, 
poorer academic performance, and impaired control [36]. 
In conclusion, there is moderate evidence to support that 
substance use is a form of self-medication among the 
college student population dealing with pre-existing 
psychological disorders such as depression. 

5.2 Substance Use Causes Depression in 
College Students  

An alternative theoretical framework to the self-
medication hypothesis is that chronic substance use is the 
cause of psychiatric disorders and symptoms, rather than 
the effect of pre-existing psychiatric conditions. Prior 

work has investigated the two most commonly used 
psychoactive drugs among college students: alcohol and 
cannabis. Research on the link between cannabis use and 
the later development of depression is mixed. A 17-year 
longitudinal study found no evidence of a causal link 
between adolescent cannabis use and depression during 
young adulthood [37]. A study evaluating the risk of 
depression following a stroke found that a diagnosis of 
alcoholism at any time before the stroke was associated 
with an increased risk of developing post-stroke 
depression [38]. Other research found that those diagnosed 
with alcohol use disorder had a limited capacity to 
correctly identify affective states in others, which can lead 
to social deficits and an inability to succeed academically 
or professionally, both of which are linked to depression 
[39]. 
Alcohol is the most common substance of abuse among 
the college student population [11]. There is sparse 
literature pointing to alcohol and drug abuse leading to a 
later depression diagnosis among college students. There 
is a positive correlation between reported alcohol abuse 
and self-reported symptoms of depression and other 
general psychiatric symptoms among college athletes [40]. 
The same study reported that those with severe symptoms 
of depression and other psychiatric disorders had a 
significantly higher rate of alcohol abuse than subjects 
who had fewer depression symptoms [40]. 
Epidemiological data reported [41] that there was a modest 
effect showing that cannabis use in those under 17 years of 
age is associated with a depression diagnosis at age 17 or 
older. In a sample of women followed longitudinally from 
high school to college [42], SUD and depression were 
frequently comorbidly diagnosed, yet only SUD was 
associated with a later diagnosis of depression (the data 
did not support that a depression diagnosis was associated 
with a later SUD diagnosis). Overall, research relying on 
this theoretical framework for studying college students 
has found modest support that chronic substance use leads 
to a later diagnosis of depression. 

5.3 SUD and Depression are behavioral 
manifestations of a common neurological 
problem 

Lastly, a third theoretical model asserts that depression and 
substance use disorders are not two independent 
psychological conditions, but that they are rather 
symptoms or behavioral manifestations of the same 
common underlying neurological problem. It is 
hypothesized that depression and drug dependence are 
simply different symptomatic expressions of the same 
neurobiological abnormalities [27]. Clinical evidence 
shows several commonalities in the neurobiology of the 
affective symptomatology of both depression and drug 
dependence. Antidepressant treatments are effective in 
both improving depressed mood and reducing drug use 
[27]. This clinical observation supports the hypothesis of 
common abnormalities for the two disorders. Additionally, 
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rodent models have shown that medications for depression, 
specifically a selective serotonin reuptake inhibitor (SSRI), 
reduces the negative states associated with stimulant 
withdrawals [43]. Moreover, from an epidemiological 
perspective, there is a higher degree of comorbidity 
between depression and drug dependence than would be 
expected from community rates from these two disorders 
[27]. A study of adults [44] found that those who 
experienced adverse childhood events (ACEs) as children 
were more likely to develop both depression and an SUD 
as adults, and that the development of depression mediated 
the link between ACEs and SUD; ACEs were linked to an 
increased risk of depression, which then increased the risk 
for SUD. In this framework, we see that the experience of 
trauma, a third variable, is linked to the later development 
of co-occurring depression and substance use. Additionally, 
cross-sectional work in older adults reports that the use of 
drugs and depressive symptoms exacerbate one another, 
such that the issue is not necessarily which came first, but 
how each disorder impacts the other (i.e., continued drug 
use worsens depressive symptoms, which a person may try 
to ameliorate via increased drug consumption and so on). 
Work following those seeking treatment for their addictive 
behaviors has focused on the role of Alcoholics 
Anonymous (AA) : higher attendance at AA meetings is 
concurrently associated with a reduction in drinking and 
depressive symptoms, although there is evidence that the 
reduction in drinking is at least partially mediated by the 
reduction in depressive symptomatology [45]. A recent 
review paper reported that there is not currently enough 
research to determine whether or not there is a common 
neurobiological underpinning that explains comorbid 
depression and SUD; however, work on the topic has 
yielded some interesting findings. While there is little 
research to date to determine the specific neurological 
deficits that may contribute to both SUD and depression, it 
is possible that an underlying neuropsychological factor 
causes the comorbidity of depression and SUD. Future 
work can help to evaluate the empirical evidence 
supporting or refuting this hypothesis. 

6. POLICY IMPLICATIONS 

College counseling is “a professional relationship that 
empowers individuals, families, and groups to accomplish 
mental health, wellness, educational, and career-goals” 
[46]. It is well-documented that there is an increasing 
complexity of mental health problems accompanied with a 
greater utilization of counseling services within the college 
population [2]. Depression is one of the most common 
mental health issues one college campuses [3]. The current 
best practices for mental health issues for college students 
is to seek help from the college counseling center. College 
counseling services are similar to more traditional mental 
health counseling; they often include personal counseling 
for students, workshops focused on prevention and 
remediation, couples counseling, and structured group 
therapy [47]. Several standard treatments for depression 
are provided at college campuses that follow best practices 

in the medical and mental health fields, such as cognitive 
behavioral therapy, group counseling, and 
psychopharmacological interventions. College students 
who seek depression treatment tend to report higher 
academic performance based on the association between 
reductions in depressive symptoms and higher academic 
performance and likelihood of persisting in college [48]. 
However, the combination of increased prevalence of 
mental health issues among college students, the greater 
utilization of counseling services, and the lack of staffing 
to meet these needs, counseling centers are either referring 
students with more serious issues to outside providers or 
placing students on waitlists for services [49]. Studies 
report that better outcomes are associated with several key 
characteristics of counseling services: “in-house” 
programs (i.e., on the physical college campuses), 
provision of consistent adequate financial and 
administrative support [49], the development of reliable 
partnerships and referral systems with off-campus service 
providers, and proper staffing of the counseling center 
[50].  
The use of alcohol, traditional and alternative tobacco 
products, marijuana, and nonprescription drugs remain a 
serious threat for college students [13]. Additionally, non-
medical prescription drug use has been increasing in the 
last two decades and is particularly prevalent on college 
campuses [34]. An implication for treatment is to focus on 
reducing the number of drinking occasions, or reduce the 
volume of alcohol consumed while drinking, rather than 
focusing on abstinence. Some colleges have utilized a 
web-based alcohol intervention program, serving as an 
effective screening tool to provide information about 
alcohol and health risk factors [51]. At a 30-day follow-up, 
a study shows [51] that students who received an online 
intervention program reported a reduction in the number of 
binge drinking episodes and alcohol problems. Other work 
has found that mass media campaigns can be effective in 
correcting the misconceptions of the college drinking norm 
and reducing on-campus alcohol consumption [52]. Also, 
colleges can implement methods for restricting access to 
alcohol and alter the culture of college drinking [52]. 
SUD (e.g., clinically impaired substance use) is prevalent 
among college students and often comorbid with mood 
disorders [21]. Two in five college students meet DSM-5 
criteria for a SUD, and among those that do, only 1-2% are 
expected to achieve long term abstinence or remission [13]. 
This number is dismal: however, there is an alternative to 
treating SUD on college campuses (and elsewhere) with a 
binary system of abstinence versus failure. Harm reduction 
measures are aimed at reducing the negative harms 
associated with behaviors, such as substance use. 
Examples of harm reduction measures for college student 
drinking emphasize the importance of using protective 
behavioral strategies (PBS), such as alternating alcoholic 
and non-alcoholic drinks, using designated drivers, or 
avoiding drinking games that are designed to promote 
rapid intoxication [53]. This distinction is important, as 
students who utilize PBS are at lower risk of experiencing 
the negative harms associated with drinking and other drug 
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behaviors, such as injury, and are long-term at lower risk 
for problematic alcohol use [54].  
Since the notion of SUD is best conceptualized as a 
chronic illness, the concept of “Recovery Programs” 
guides SUD services. A more recent form of treatment for 
SUD on college campuses are on campus sober living or 
recovery programs. One example of such a program is 
called The Haven, which offers weekly randomized drug 
and alcohol testing with lab analysis, frequent one-on-one 
meetings with clinical addiction counselors, and 
coordination with independent treatment providers, and all 
these services help current students to seek long term 
treatment for their SUD. The program allows students 
experiencing SUD to sustain their recovery progress 
without being forced to postpone or give up on their 
educational goals [55].  
Currently, college students do not have adequate access to 
efficacious mental health care for substance use disorder. 
Students who experience depression or start substance use 
during early ages in college appear to have a more severe 
course of illness [25]. Common screening measures could 
offer relatively quick and reliable clinical information 
regarding the presence of a potential substance use 
disorder [56]. Currently, colleges seem to offer very few 
intensive treatment programs for students with SUD; there 
are two primary current practices that have been 
empirically validated. One is to periodically screen 
students for SUD symptoms, and the second is to integrate 
college recovery communities into “sober” on-campus 
housing, as discussed above. Early identification and 
thorough assessments of college students with mental 
health problems and substance use are critical in order to 
provide adequate services and to ensure better outcomes, 
such as graduation [25]. Some students who experience 
problems related to depression and substance use are not 
using readily available college treatment services, and the 
lack of engagement in these services could negatively 
affect academic performance, matriculation, and missed 
opportunities to prevent disorder progression [21]. When 
college students have been diagnosed with comorbid SUD 
and depression, students are more willing to receive 
treatment for emotional problems than for alcohol 
problems [21]. Research has found that when some 
colleges provide a telephone offer for a free on-campus 
clinic appointment, few students are interested in receiving 
treatment for alcohol use problems, but more are interested 
in an appointment for emotional problems [21]. Overall, 
utilizing depression treatment may be a viable way to 
increase treatment seeking rates in hazardous drinking 
college students [21].  
Colleges essentially have three choices when treating 
students who present with comorbid SUD and depression: 
1) they can treat the depression first, and the SUD second 
(or never if symptoms dissipate upon treatment completion 
for depression), 2) they can treat the SUD first, and 
depression second (or never, if symptoms dissipate upon 
treatment completion for SUD), or 3) can treat both 
disorders simultaneously in one therapeutic model. These 
three pathways align with the theoretical etiological 
models of comorbid depression and SUD, such that if 

depression is believed to cause SUD, a person would best 
be treated with the first option in which they receive 
treatment for depression, and SUD symptoms are in turn 
mitigated due to the reduction in depressive 
symptomatology. If it is believed that SUD causes 
depression, then it follows that treating the SUD first may 
mitigate the depressive symptoms, reducing or eliminating 
the need for future depression treatment. Third, if 
depression and SUD are considered to be two co-occurring 
manifestations of the same underlying problem, then 
simultaneous treatment of both disorders would be the 
best-fitting clinical model for that theoretical model. It is 
difficult to establish which treatment model a given school 
should utilize given the evidence in favor of each 
competing theory: it is entirely possible that the etiology of 
comorbid depression and SUD is different for different 
individuals. In that case, each of these three theoretical 
models may apply to different clinical presentations of the 
disorders. The following is speculative; the data on 
treatment-seeking behavior in college students does report 
that students are more likely to seek care for mood 
disorder symptoms than substance use, so a reasonable 
course of action may be to screen students who present to 
the clinic with mood disorder symptoms for SUD 
symptomology and combine treatment for SUD and 
depression as needed on a case-by-case basis. In order to 
achieve this, many schools would need to adapt their 
“zero-tolerance” policies for alcohol and drugs in order to 
give treatment, rather than sanctions, to students with drug 
and alcohol use problems. 

7. CONCLUSION 

There is a high prevalence of comorbid depression and 
substance use in the college student population. The 
negative impacts on college students include poor 
academic performance, self-harm, and suicide. We 
presented three distinct psychological theories to explain 
the comorbidity of depression and SUD, including self-
medication hypothesis, chronic substance use causes 
depression, and that each disorder is a unique behavioral 
manifestation of a common neurological problem. There is 
no reason to believe that comorbid rates SUD and 
depression will decrease anytime soon, and we need to 
treat them concurrently rather than separating treatment for 
each one. College campuses need to provide adequate 
access to mental health care for substance use disorder and 
depression. Also, students with depression and SUD are 
not fully utilizing college treatment services, which is 
associated with negative effects on academic performance, 
as well as progression of the disorders. Overall, there is an 
association between substance use and depression, and the 
comorbidity of these two psychiatric conditions compound 
the negative impacts on college students. There are ways 
to treat these comorbid conditions with some efficacy as 
compared to no treatment or independent/concurrent 
treatment; college campuses should aim to follow the 
guidelines set forth by researchers. Programs should be 
“in-house” on campuses, staffed appropriately, be 
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accessible to students, offer privacy (e.g., be combined 
with other health services so that students seen in the 
treatment area are not “outed”), and more screening tools 
should be utilized to identify high-risk students who may 
need services. The effective treatment of comorbid 
diagnoses among college students is imperative to the 
well-being of students and their collegiate environment.  
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