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Background. Both clinical and population-based studies show that anxiety disorders and sub-

stance misuse frequently co-occur in adults, whereas among adolescents, less examination of

this association has been done. Adolescence is frequently the time of substance use initiation

and its subsequent interaction with anxiety disorders has not been fully explored. It is unknown

in adolescents whether anxiety is more related to alcohol abuse versus cannabis abuse. In addi-

tion, as depression has been implicated in adolescents with both anxiety and substance misuse,

its role in the association should also be considered.

Objective. To test the association between current anxiety with alcohol versus cannabis abuse

disorders.

Method. Cross-sectional, clinician-administered, structured assessment—using the Primary

Care Evaluation of Mental Disorders—to evaluate anxiety, mood and substance abuse disorders

among 632 adolescents recruited from primary care settings.

Results. Results show a strong association between current anxiety and alcohol [odds ratio =
3.8; 95% confidence interval (CI) 1.2–11.8], but not cannabis (odds ratio = 1.4; 95% CI 0.4–4.7)

abuse.

Conclusion. This association in adolescents reflects the importance for increased awareness of

anxiety symptoms and alcohol use patterns in primary care. The lack of association of anxiety

with cannabis abuse in this group may reflect differences in cannabis’ anxiolytic properties or

that this young group has had less exposure thus far. Given adolescence is a time of especially

rapid psychosocial, hormonal and brain development, primary care may provide an opportunity

for further investigation and, potentially, early screening and intervention.

Keywords. Adolescents, alcohol abuse, anxiety, cannabis abuse, family medicine, primary

care.

Background

In youth, the co-occurrence of other mental disorders
along with anxiety disorders and symptoms has been
associated with a more menacing course of anxiety dis-
orders, characterized by suicidal events1,2 and serious
disability/impairment.3 Studies of youth aged 8–18
years have found that the progression of anxiety

disorders to other psychiatric co-morbidity compli-
cates the clinical picture of both the primary and sec-
ondary disorders, rendering both more difficult to
detect, diagnose, treat and further from the reach of
prevention efforts.3–5

Though the research in adolescents compared to
adults is sparse, the limited number of studies has
shown overlap between anxiety disorders and
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substance use disorders. They have generally exam-
ined anxiety and ‘substance misuse in general’.6–9

Shrier et al.7 examined psychiatric co-morbidity across
three groups of substance use diagnoses (substance
use disorders, substance use problems, no substance
use) in 538 adolescents aged 14–18 (68% female) in
a hospital-based adolescent clinic. They found that
�70% of males and females had anxiety in the sub-
stance use disorder group compared to �55% in the
non-substance use group. Rao et al.6 followed-up de-
pressed adolescents (without substance use disorders
at baseline) 7 years later and found that anxiety traits
were associated with the development of substance
use disorders.

Other studies have examined anxiety in association
with a ‘specific substance’ (e.g. cannabis or alco-
hol).10–12 With respect to cannabis, in a birth cohort
of 3239 people from the general population followed
until age 21, Hayatbakhsh et al.10 found that cannabis
use before age 15 years and frequent use at 21 were
associated with more anxiety and depression. In an-
other study that followed 1601 students aged 14–15
for 7 years, Patton et al.12 found that daily cannabis
use in females was associated with a 5-fold risk eleva-
tion for anxiety/depression, while weekly use was asso-
ciated with a �2-fold increase. Also, Wittchen et al.11

followed 1395 adolescents for 10 years and found that
baseline anxiety was associated with later cannabis
abuse/dependence.

With respect to alcohol, similar associations have
been found with anxiety.13–15 Fidalgo et al.13 studied
84 adolescents from clinics who were grouped by fre-
quency of alcohol use [daily users, mild users (who
used >1 per week, but not daily), non-users] and found
that 50% of daily users had anxiety. Schmidt et al.14

prospectively studied 404 youth aged 16–24 (from high
schools, college and the community) over 2 years and
found that high anxiety sensitivity in male youths was
strongly associated with development of alcohol use
disorders. Finally, in a study that examined 1747 18-
to 23-year olds from the National Comorbidity Survey,
Lopez et al.15 found that anxiety disorders were associ-
ated with the presence of alcohol dependence and that
the anxiety disorders preceded the onset of alcohol de-
pendence. This association was independent of other
co-occurring mental disorders.

There are, however, studies that do not find replica-
tion of these associations between cannabis or alcohol
and anxiety.16–19 Furthermore, some studies have not
considered the well-established overlap of anxiety and
mood disorders3 as a common potential confounder,
despite evidence showing that anxiety disorders are
risk factors for secondary depression.4 Other types of
evidence for association between anxiety and sub-
stance use disorders have been demonstrated by re-
ports of co-aggregation of these disorders within
families.20 However, biological correlates6,21,22 have

been found only within proposed subgroups of sam-
ples. Thus, precise elucidation of the relationship be-
tween anxiety and cannabis and alcohol misuse
remains unresolved.

The examination of anxiety and alcohol/cannabis
abuse in adolescents in primary care settings is impor-
tant for several reasons. First, for most young people,
primary care is the only professional care they will ac-
cess for a mental disorder.23 Second, primary care of-
fers an opportunity to assess symptoms in a context
where adolescents have not already been identified as
having stigmatizing mental health problems.24 Thirdly,
primary care may represent an opportunity for screen-
ing and early intervention as some adolescents are re-
quired to have regular visits to their physicians for
school attendance purposes. Psychiatric disorders de-
tected at this point may not have developed secondary
psychiatric complications and may be more amenable
for intervention and prevention.25 Fourth, with respect
to study methodology, if adolescents attending clinics
are actively symptomatic, symptom reporting is less
prone to recall bias.26 Fifthly, anxiety frequently
presents with physical symptoms of a medical disor-
der. Those that have both anxiety and co-morbid phys-
ical illness have greater disabilities, a poorer quality of
life and may be high utilizers of care.27–30 This study
uses a large sample of adolescents from primary care
settings to test the association between current anxiety
and alcohol and cannabis abuse disorders.

Methods

Sample
The sample consisted of 632 English-speaking adoles-
cent, primary care patients (32.8% male, 67.2%
female) between the ages of 13 and 19 years (mean
age = 16.1 years, SD = 1.24). Individuals with evi-
dence of mental retardation or a mental disorder due
to a medical illness were excluded from the study.
Participating clinics and school sites were selected
from urban, suburban and rural areas in the Eastern,
Midwestern and Western regions of the US to maxi-
mize the demographic representativeness of the sam-
ple. Participants were recruited from two primary
care sources: (i) the greater Sacramento region
through the University of California Davis Health Sys-
tem Primary Care Network and (ii) the primary care
and school nurse offices in Ohio, New Jersey and New
York (see Table 1).

California subjects were identified using centralized
appointment records available through a centralized
practice management system, between November
1997 and June 1998. Letters describing the study and
requesting written consent were sent to parents/guard-
ians of all adolescents. For participants who were less
than 18 years of age, parents provided informed
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written consent and participants provided youth as-
sent. In response to over 900 letters, parental consent
was returned for 285 adolescents (32%); assent forms
and self-report measures were then sent directly to
the adolescent by mail. Of the 285 adolescents con-
tacted, 254 adolescents (89%) completed and returned
the questionnaires and consent. Completed telephone
interviews were conducted with 229 subjects.

In New York, New Jersey and Ohio, adolescents
were informed about the study by their physicians or
school nurses. Potential subjects were recruited be-
tween December 1995 and May 1997. Those who were
interested in participating were given a packet that in-
cluded questionnaires, a letter describing the study
procedures, participant consent, parental consent and
youth assent forms. Participants returned the packet
by mail to the study team in a stamped, self-addressed
envelope that was also included. Four hundred and
forty-two participants completed and returned the
questionnaire packets. Complete interviews were con-
ducted in 403 (91%) of these subjects.

Study procedures were approved by the Institu-
tional Review Boards in accordance with review pro-
cedures at New York State Psychiatric Institute,
Columbia-Presbyterian Medical Center and University
of California Davis School of Medicine. In all, 43%
(269/632) of the total sample visited their primary
care physician or nurse for a regular medical check
up. Further methodological details have been previ-
ously reported.31

Interview procedures
Following collection of parental consent and participant
consent/youth assent, a participant’s contact details
were given to interviewers. All interviews were con-
ducted by telephone by masters- or doctorate-level,
trained mental health professionals. Research has sup-
ported the validity of telephone-administered structured

clinical interviews.32 All interviewers contacted partici-
pants within a week of receiving a participant’s contact
details. After the clinical interview was completed, each
participant was mailed a payment of $20.00. A certifi-
cate of confidentiality was obtained, and information
was not divulged to anyone by the study investigators.
The confidentiality of the information collected in the
protocol was not compromised at any stage. The doctors
and clinics did not have access to the information in the
study protocol. Therefore, study participation or refusal
did not influence a participant’s care. There was no
sharing of data by investigators.

Measures
The Primary Care Evaluation of Mental Disorders
(PRIME-MD)33 is a structured diagnostic interview
with specific modules that assess according to the Di-
agnostic and Statistical Manual of Mental Disorders’
(fourth edition)34 criteria for anxiety, eating, mood
disorders and substance abuse or dependence. Re-
search findings have supported the reliability and val-
idity of diagnoses produced using the PRIME-MD
system33 and that PRIME-MD diagnoses are associ-
ated with substantial impairment and disability, in ad-
dition to elevated health care utilization.35

The anxiety disorders included in the interview were
panic disorder, generalized anxiety disorder and anxi-
ety disorder not otherwise specified. The mood disor-
ders included major depressive episode, dysthymia
and minor depression. The substances assessed for use
and abuse were cannabis, hashish, alcohol, hallucino-
gens, sedatives, cocaine/‘crack’, stimulants, opiates
and inhalants. All disorders assessed were current.
Disorders were therefore required to meet various du-
rational criteria depending on the disorder; for exam-
ple, major depression had to be within the last 2
weeks, dysthymia for the last 2 years; for the anxiety
disorders, the last 6 months for generalized anxiety

TABLE 1 Sample characteristics

Total sample
(N = 632)

Female (N = 425)
(67.2% of total)

Male (N = 207)
(32.8% of total)

Mean age (years, SD and range) 16.1 (1.2, 13–19) 16.1 (1.1, 13–19) 15.9 (1.2, 13–19)
Age (%)

13- to 14-year olds 8.1 (51) 5.4 (23) 13.5 (28)
15- to 16-year olds 52.6 (333) 52.9 (225) 52.2 (108)
17- to 19-year olds 39.3 (248) 41.7 (177) 34.3 (71)

Ethnicity (%)
White or Caucasian 473 (74.8) 74.4 (316) 75.8 (157)
Hispanic or Latino 81 (12.8) 13.8 (59) 10.6 (22)
Black or African American 37 (5.9) 5.9 (25) 5.8 (12)
Asian, American Indian, other 41 (6.5) 5.9 (25) 7.8 (16)

Sites of Sampling
New York, Ohio, New Jersey 403 (63.8) 67.1 (285) 57.0 (118)
University of California Davis Primary Care Network 229 (36.2) 32.9 (140) 43.0 (89)
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and last month for panic disorder and for substance
abuse, the last 6 months.

Differences in the DSM-IV diagnostic criteria be-
tween adolescents and adults among the disorders
were few and minor. For example, duration of dysthy-
mia is 2 years in adults and 1 year in adolescents. In
this case, interviewers were trained to consider a dys-
thymia diagnosis if the adolescent criteria of 1 year du-
ration was met. The PRIME-MD has been frequently
used in studies examining adolescent subjects from
primary care, psychiatric and other specialty settings
to assess mood, anxiety and substance disorders.36–40

Statistical analyses
Chi-square tests were conducted to compare the fre-
quencies of mental disorders between males and fe-
males and between mental disorders. Odds ratios with
95% confidence intervals (CIs) were estimated from
logistic regression models using alcohol and cannabis
abuse as outcomes in two separate models. Both mod-
els used anxiety disorder as the main effect while con-
trolling for mood disorder, gender, age, ethnicity and
sampling site. The mood disorder variable was a di-
chotomous variable which included any major depres-
sive episode, dysthymia or minor depression. Age was
used a continuous variable in years. Ethnicity was
a categorical variable including the possible responses
of White/Caucasian, Hispanic/Latino, Black/African
American or Asian/American Indian/other. Sampling
site was a dichotomous variable (NY/NJ/OH versus
CA). All statistical analyses were conducted using

SPSS 15.0 (Statistical Package for Social Sciences,
SPSS Inc., Chicago, IL).

Results

Table 2 reports the rates of current mental disorders
among the adolescents. In all, 7% reported symptoms
consistent with a diagnosis of an anxiety disorder.
Nearly 10% of the sample reported having a substance
abuse disorder, with males reporting a slightly higher
rate of 13.0% versus females with 7.5% (P-value =
0.0270). Alcohol and cannabis abuse rates were about
equal at 5–6%, with no gender difference. Mood disor-
ders, which have been well-established to co-occur with
anxiety disorders, were also prominent among the sam-
ple with 14.1% of the adolescents affected.

Table 3 shows the overlap between anxiety, alcohol
and cannabis abuse disorders. Among those adolescents
who were anxious, 11% were found to have alcohol
abuse, while 9% had cannabis abuse. Among those with
alcohol abuse 15% had anxiety, compared to 11% with
anxiety among cannabis abusers. About one-third of
those who reported alcohol abuse also abused cannabis
and vice versa. Over half of those with anxiety were also
found to have a mood disorder, and one-third of those
with a mood disorder had anxiety.

Table 4 contrasts the association between anxiety
and alcohol versus cannabis abuse. Anxiety disorder di-
agnosis was significantly associated with alcohol abuse
[OR = 3.8, 95% CI 1.2–11.8], but in contrast, there was

TABLE 2 Prevalence of current psychiatric disorders

Psychiatric disorder Total sample
(N = 632), % (n)

Females
(N = 425), % (n)

Males
(N = 207), % (n)

Odds ratioa

(95% CI)

Anxiety disorder 7.0 (44) 8.2 (35) 4.3 (9) 2.0 (0.9–4.2)
Panic disorder 1.9 (12) 2.4 (10) 1.0 (2) 2.5 (0.5–11.4)
Generalized anxiety disorder 1.9 (12) 2.4 (10) 1.0 (2) 2.5 (0.5–11.4)
Any anxiety not otherwise specified 3.8 (24) 4.5 (19) 2.4 (5) 1.9 (0.7–5.1)

Substance abuse disorder 9.3 (59) 7.5 (32) 13.0 (27) 0.5 (0.3–0.9)*
Alcohol 5.2 (33) 4.5 (19) 6.8 (14) 0.6 (0.3–1.3)
Cannabis 5.7 (36) 4.7 (20) 7.7 (16) 0.6 (0.4–1.2)

Mood disorder 14.1 (89) 15.5 (66) 11.1 (23) 1.5 (0.9–2.4)

aMales are the reference group.
*P-value < 0.05.

TABLE 3 Psychiatric disorder co-morbidity

Anxiety disorder Alcohol abuse Cannabis abuse Mood disorder

% (n/44) % (n/33) % (n/36) % (n/89)

Anxiety disorder 15.2 (5/33) 11.1 (4/36) 30.3 (27/89)
Alcohol abuse 11.4 (5/44) 30.6 (11/36) 4.5 (4/89)
Cannabis abuse 9.1 (4/44) 33.3 (11/33) 9.0 (8/89)
Mood disorder 61.4 (27/44) 12.1 (4/33) 22.2 (8/36)
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no association with cannabis abuse (OR = 1.4,
95% CI 0.4–4.7). The presence of a co-morbid mood
disorder did not change the association of anxiety
with either alcohol or cannabis abuse, nor did ado-
lescents’ age, gender, ethnicity or the sampling site.

Discussion

The major finding of this report is the significant associ-
ation between current anxiety with alcohol abuse and
not cannabis abuse. This study extends previous litera-
ture by contrasting the specific relationship of anxiety
with alcohol versus cannabis abuse disorders, while con-
trolling for mood disorders, a common confounder.
The study’s sample size is also larger than previous pri-
mary care studies and employs multiple centers for re-
cruitment with direct clinician assessment, rather than
self-report measures. The main finding that anxiety is
associated with alcohol abuse is in general agreement
with other findings derived from primary care, in- and
out-patient psychiatry settings.7,9,41 However, no previ-
ous studies have directly compared current anxiety in
relation to alcohol versus cannabis abuse.

Given the paucity of standard, widely accepted,
mental disorder rates among primary care settings of
adolescents, a comparison of this study’s rates of dis-
orders was made with recent, nationally representa-
tive, population-based surveys in order to examine the
generalizability of these findings. This study’s rates of
anxiety, mood, alcohol and cannabis abuse disorders
were 7%, 14%, 5% and 5%, respectively. The Na-
tional Comorbidity Survey––Replication reported 12-
month rates among the total sample (age-specific rates
were not reported) of 18% for any anxiety (which in-
cluded ‘all’ anxiety disorders) and 10% for any mood
disorder.42 The National Epidemiologic Survey on Al-
cohol and Related Conditions (NESARC) reported
rates of 7% for alcohol abuse43 and 3% for cannabis
abuse among 18- to 29-year olds.44 A recent study of
�4100 adolescents aged 11–17 from a metropolitan

area found the rates of anxiety, mood, alcohol and
cannabis abuse disorders to be 7%, 3%, 3% and 3%,
respectively.45 These population-based rates are in
general agreement with this study’s rates, with some
expected variation given differences in methodologies
(e.g. population versus primary care sampling, use of
structured versus semi-structured instruments, clinical
versus lay-trained interviewers, etc.) and purposes of
the studies. The co-morbidity between the disorders
(mood, anxiety and substance misuse) in the national
samples and ours was also in general agreement.

The findings of this study support the need for ongo-
ing research among adolescents to further delineate
the association between anxiety and alcohol misuse.
Due to the cross-sectional design of this study, evi-
dence supporting the pathway or evolution to this as-
sociation cannot be provided here. There is little
research in the age group of 13–17 given alcohol use
is illegal in North America and most parts of Europe.
However, research on the next older age group (young
adults) may shed some light on certain aspects of the
association.

Research in young adults (�18 to early 20s) has
shown complexity in the relationship between anxiety,
motives to drink (e.g. for coping/stress management)
and alcohol use.14,46–48 Some findings have supported
social anxiety as a risk for alcohol use, whereas others
have not. Two large nationally representative epidemi-
ologic studies have examined the perspective that anx-
iety plays a primary role leading to alcohol misuse,
also known as ‘alcohol as self-medication for anxiety’.
Bolton et al.49 observed that in a sample of �8000 per-
sons (aged 15–54) those with anxiety who self-medi-
cated with drinking had higher rates of alcohol abuse.
Falk et al.50 looked at the temporal sequencing of the
onset of specific anxiety and mood disorders with re-
spect to alcohol misuse (abuse and dependence) in
the NESARC sample of nearly 20 000 (over-sampled
for 18- to 24-year olds). They found that specific pho-
bia and social anxiety were the only two disorders to
precede alcohol misuse, while panic disorder and gen-
eralized anxiety disorder increased the risk of persis-
tent alcohol dependence.

In adolescents, the association between alcohol and
anxiety is likely to depend on and involve the adoles-
cent’s age; the dose, nature and timing (chronic versus
episodic) of alcohol intake; developmental stage; famil-
ial risk and peer contexts. Research is already underway
on interventions that target high school students for al-
cohol misuse.51 Finally, research in animal models of
adult versus adolescent rats also show that adolescent
rats experience less negative effects of alcohol with-
drawal and are able to clear alcohol faster52,53 which
may set a context with which self-medication of anxiety
would increase the risk for alcohol abuse.

The lack of association between anxiety and
cannabis abuse may be due to several reasons.

TABLE 4 Association between anxiety and alcohol and cannabis
abuse disorders

Alcohol abuse Cannabis abuse

Odds ratio
(95% CI)

Odds ratio
(95% CI)

Main effect
Anxiety disorder 3.8 (1.2–11.8) 1.4 (0.4–4.7)

Covariates
Mood disorder 0.6 (0.2–2.0) 2.0 (0.8–4.8)
Sex (0 = male, 1 = female) 0.6 (0.3–1.2) 0.5 (0.2–1.0)
Age 1.2 (0.9–1.6) 1.7 (1.2–2.3)
Ethnicity 0.7 (0.5–1.1) 0.8 (0.5–1.2)
Sampling site 1.0 (0.9–1.2) 1.1 (0.5–1.1)
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Delta-9-tetrahydrocannabinol, the psychoactive ingre-
dient of cannabis, may have less anxiolytic properties
compared to alcohol in this age group and stage of brain
development rendering it less effective for those using it
as a substance to self-medicate anxiety. Also, the types
of anxiety assessed in this study––mainly panic (charac-
terized by unexpected, episodic attacks) and generalised
anxiety disorder (chronic, increased basal anxiety) may
be more amenable to alleviation with alcohol. This is in
contrast to social anxiety or specific phobias where the
feared cue is known. In addition, the anxiety disorder
thresholds employed may not refined sufficiently to de-
tect anxiety symptom alleviation associated with canna-
bis use. Finally, these adolescents may have also had
less exposure to cannabis (since it is illegal and less ac-
cessible) compared to alcohol in their lifetime thus far
and therefore have not had a chance to develop canna-
bis abuse. However, recent literature on trajectories of
cannabis and alcohol use has shown preference of ado-
lescents for one substance over the other.54

Strengths and limitations
Strengths of this report include the use of a well-
validated instrument designed to diagnose mental
disorders in primary care settings; the use of clini-
cally experienced interviewers with standardized as-
sessment tools rather than self-reports; the close
temporal relationship between treatment seeking in
the clinic and psychiatric assessment; a sizeable,
multi-site sample and the adjustment for mood dis-
orders in the analyses.

Limitations of this study include its cross-sectional
nature, limiting its ability to draw any causal conclu-
sions; the anxiety disorder assessment of the PRIME-
MD did not distinguish between primary versus
substance-induced anxiety disorder; the sample size
was underpowered to examine specific subtypes of
anxiety, in addition, the rates of substance abuse cases
themselves were low; male adolescents may also
be under-represented in this sample and subjects
may have not fully disclose about illegal substance
(cannabis) use.

Implications
Findings would suggest that promoting awareness of
anxiety and alcohol use patterns within primary care
settings may lead to greater case detection and poten-
tially a role for prevention. If complaints of anxiety
symptoms arise from adolescents, alcohol use patterns
should be queried and, vice versa, if problematic alco-
hol use presents, anxiety symptoms should be queried.
Adolescents’ perceptions of their anxiety and alcohol
use, and ways they cope with stress, can be further
follow-up questions as their responses may provide
potential targets of education and intervention. In ad-
dition, inquiry about other substance use and depres-
sive symptoms may also be considered.
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