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Abstract
Comorbidity is most generally defined as the co-occurrence of two or more mental health problems. Comorbidity between
drug and other psychological disorders has emerged as a major clinical, public health and research issue over the past few
decades. The reasons for comorbidity are complex. Furthermore, comorbidity is often associated with poor treatment
outcome, severe illness course, and high service utilisation. This presents a significant challenge with respect to the
identification, prevention and management of people with comorbid disorders. The unmet need for treatment within this
group is considerable and the lack of research is unacceptable. This paper will give a brief overview of epidemiological
research into comorbidity; and examine the reasons why comorbidity might occur.

Definitions

‘‘Comorbidity’’ was defined by Feinstein (1970) as

‘‘any distinct clinical entity that has co-existed or that

may occur during the clinical course of a patient who

has the index disease under study’’ (pp. 456 – 7).

According to current classification systems in psy-

chology and psychiatry, mental disorders are

diagnosed according to operationalised diagnostic

criteria, and the diagnosis of one disorder does not

necessarily preclude the diagnosis of another (Amer-

ican Psychiatric Association [APA], 1994; World

Health Organization, 1993). Comorbidity between

substance use disorders and other mental disorders

has gained increasing prominence in psychiatry and

psychology within the past few decades and the

reasons for this comorbidity are discussed in this

paper.

How common is comorbidity?

It is critically important to study patterns of

comorbidity in general population samples because

patterns observed in clinical samples will reflect

those in the general community. The first large-scale

studies of comorbidity were undertaken in the

United States, the first being the Epidemiological

Catchment Area Survey (ECA) in which approxi-

mately 20,000 respondents aged 18 years and over

were surveyed. Among those respondents with a

lifetime alcohol use disorder (abuse or dependence),

37% had at least one other mental disorder and 22%

had another drug use disorder (Regier et al., 1990).

Conversely, among individuals with any lifetime

mental disorder, 22% had a lifetime history of an

alcohol use disorder and 15% had a lifetime history

of a drug use disorder. The highest rates of substance

use disorders were found among those with schizo-

phrenia (47%).

The more recent US National Comorbidity Study

(NCS) was specifically designed to examine the

extent of comorbidity between substance use and

mental disorders (Kessler et al., 1994). The NCS

was conducted in 1991 with approximately 8,000

respondents aged between 15 and 54 years. That

study measured both lifetime and current preva-

lences of mental disorders. Lifetime comorbidities

were found to be comparable to those found in the

ECA. The prevalence of any current (12-month)

diagnosis was 29.5% (Kessler et al., 1994). Among
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those with a 12-month diagnosis of any substance

use disorder 36% had at least one anxiety disorder

while 25% had at least one affective disorder. Among

those with a 12-month diagnosis of any mental

disorder, 15% had at least one co-occurring sub-

stance use disorder (Kessler et al., 1996).

In 1997, the Australian Bureau of Statistics was

funded by the Commonwealth Mental Health

Branch to undertake the National Survey of Mental

Health and Wellbeing (NSMHWB), a survey of the

mental health of the Australian adult population. A

nationally representative sample of 10,641 Austra-

lians were surveyed (Henderson, Andrews, & Hall,

2000). Eighteen per cent of respondents (aged 18 –

90 years) met criteria for a Diagnostic and Statiscal

Manual of Mental Disorders (4th ed., DSM-IV)

mental disorder in the past 12 months. This is

somewhat lower than the NCS figure of 29.5%. This

difference may be due to the age groups covered

(younger ages in the NCS); the omission of certain

disorders from the NSMHWB (in particular anti-

social personality disorder and specific phobias); and

the use of DSM-IV diagnoses in the NSMHWB and

DSM-III-R in the NCS.

In line with the US studies, results of the

NSMHWB showed a considerable degree of comor-

bidity in substance use disorders and other mental

disorders (Teesson, Hall, Lynskey, & Degenhardt,

2000). Approximately one in four persons with an

anxiety, affective or substance use disorder also had

at least one other mental disorder. That is, they had

two or more different classes of disorder, such as an

anxiety and affective disorder, or an anxiety and a

substance use disorder.

Figures 1 and 2 summarise the prevalence and

comorbidity data found in the survey. Among those

individuals with mental disorders, marginally more

women than men had at least one other comorbid

mental disorder (28% of women as against 24% of

men with any of these mental disorders). The

patterns of comorbidity differed between men and

women, reflecting the differences in prevalence

within the sexes for the individual disorders. Among

women, affective and anxiety disorders most often

occurred together, accounting for three quarters of

women who had more than one mental disorder.

Among men, comorbid disorders more often in-

volved an anxiety or an affective disorder in

combination with a substance use disorder. These

combinations of disorders affected two thirds of men

who had more than one mental disorder. A small

proportion of men (0.8%) and women (0.8%) had all

three types of disorder (i.e., an anxiety, affective and

substance use disorder) (Andrews, Hall, Teesson, &

Henderson, 1999).

The NSMHWB included a low-prevalence study

of psychotic disorders. That study demonstrated

that drug and alcohol use disorders were highly

prevalent in those with psychotic illnesses. Nicotine

was the most commonly used drug in that sample,

with 67% using nicotine in the previous 12

months. Lifetime diagnoses of alcohol use dis-

orders were found in 30% of the sample and

cannabis use disorder in 25%. Jablensky et al. also

interviewed a sample of people with psychoses who

were marginalised or homeless and not seen by

mainstream services. They found more than double

the levels of comorbid substance abuse, which

contributes to the intensification of psychotic

symptoms found in this group.

Explanations of comorbidity

There are several reasons why two disorders might

co-occur; that is, be truly comorbid (Caron & Rutter,

1991; Kessler, 1995). These are: (a) that there is a

Figure 1. Prevalence (%) of single and comorbid affective, anxiety

and substance use disorders among Australian men in the past

year.

Figure 2. Prevalence (%) of single and comorbid affective, anxiety

and substance use disorders among Australian women in the past

year.
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direct causal relationship between the two, with the

presence of one disorder making another more likely

to develop; (b) that there is an indirect causal

relationship between the two, with one disorder

affecting a third variable in a way that increases the

likelihood of the second disorder; and (c) that there

are common factors that increase the risk of both

disorders. These are discussed in more detail here.

Direct causal relationship

Mental health problems cause substance use problems

This hypothesis holds that the relationship between

substance use disorders and other mental health

problems is a result of persons with mental health

problems using substances to reduce the symptoms

of their illness and then developing problematic use

as a result of over-use (Khantzian, 1985; Pope,

1979). A central assumption of this self-medication

hypothesis is that substances are used to alleviate

symptoms and that specific substances will be

selected for their specific effects upon mood and

cognition. However, the evidence that specific drugs

are used to treat specific symptoms is less than

compelling (Mueser, Drake, & Wallach, 1998). For

example, self-report studies of persons with schizo-

phrenia and substance use disorder have found very

little evidence that different substances are used to

alleviate specific mood states or symptoms (Dixon,

Haas, Weiden, Sweeney, & Frances, 1991; Noordsy

et al., 1991). Instead, patterns of substance use

among persons with psychotic disorders tend to

reflect substance availability and hence show the

same patterns of substance use as are found in the

general population (Hall, 1998).

The common co-occurrence of alcohol use and

anxiety disorders has suggested the so-called tension

reduction hypothesis (Cappell & Greeley, 1987).

This hypothesis proposes that persons with anxiety

disorders use alcohol to relieve anxiety or distress,

and that problematic use becomes more likely (being

reinforced) because alcohol becomes the means to

control these negative mood states (Cappell &

Greeley, 1987). This hypothesis is consistent with

the acute anxiolytic effects of alcohol (Allan, 1995).

However, it is less consistent with what is known

about the longer term effects of alcohol consump-

tion. The effects of chronic alcohol use in high doses

include increased anxiety (Stockwell & Bolderston,

1987; Stockwell, Hodgson, & Rankin, 1982).

Substance use problems cause mental health problems

A different type of direct causal hypothesis is that

substance use problems precipitate mental health

problems. For example, there is evidence that some

persons may develop depression that is secondary to

alcohol dependence (Schuckit, Tipp, & Bergman et

al., 1997; Schuckit, Tipp, & Bucholz et al., 1997) in

the sense that it develops after alcohol dependence

and is likely to remit with abstinence from alcohol

(Brown & Schuckit, 1988).

There has also been considerable debate over

whether cannabis use is causally related to schizo-

phrenia (Blanchard, Brown, Horan, & Sherwood,

2000; Hall, 1998; Hall & Degenhardt, 2000; McKay

& Tennant, 2000; Mueser et al., 1998; Thornicroft,

1990; Thornicroft, Meadows, & Politi, 1992). Some

have argued that cannabis use can trigger a ‘‘canna-

bis psychosis’’ (Solomons, Neppe, & Kuyl, 1990),

while others have argued that its use might pre-

cipitate schizophrenia in vulnerable individuals

(Andreasson, Allebeck, & Rydberg, 1987).

Although the direct causal models are appealing in

their simplicity, it could also be that other variables

account for the association, which have not been

considered in research to date. Alternatively, com-

mon predisposing factors may play some role in

increasing the likelihood of both substance use and

mental disorders (Tsuang et al., 1998). These

possibilities are considered here.

Indirect causal relationship

An indirect causal relationship would exist between

two comorbid disorders if one disorder had an effect

upon another factor that, in turn, increased the

likelihood of developing the second disorder. For

example, research has shown that the presence of

early onset substance use disorders reduces the

likelihood of completing high school, entering

tertiary education, and completing tertiary education

(Kessler, Foster, Saunders, & Stang, 1995). Diffi-

culties encountered because of poor educational

achievement might subsequently increase the like-

lihood of other problems, such as depression.

Similarly, persons who are alcohol dependent may

be more likely to lose their job because of poor work

performance or absenteeism. Indeed, one of the

criteria for DSM-IV substance use disorders is

disruption to or failure to complete roles such as

occupational requirements (APA, 1994). Unemploy-

ment could then lead to depression because of the

lack of a regular income and perceived damage to

their career.

Common factors

Common risk factors may well explain an association

between two disorders (Caron & Rutter, 1991;

Kessler, 1995; Mueser et al., 1998). If disorders

are predominantly the result of a set of risk factors

and these sets are the same or similar for two
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disorders, it may well be the case that comorbidity

reflects the fact that the pathways by which persons

develop one disorder are the same as those by which

they develop another. These common factors might

be biological, personality, social and environmental,

or a combination of these factors.

Biological factors

Neurotransmitter function. There is considerable evi-

dence that both substance use disorders and

mental disorders are characterised by disturbances

in monoamine neurotransmitter function (Doris,

Ebmeier, & Shajahan, 1999; Iqbal & van Praag,

1995; Koob & Moal, 1997; Koob & Le Moal,

2001). Some have argued that one reason for

comorbidity between alcohol use disorders and

anxiety disorders may be reduced serotonin func-

tion (Tollefson, 1991).

Genetic factors. The possibility of a common genetic

vulnerability to problematic use of different sub-

stances has been examined in a sample of male twins

(True et al., 1999; Tsuang et al., 1998). Twin studies

have also provided some evidence that there are

common genetic influences upon substance use

disorders and mental disorders. For example, re-

search has suggested that common genetic factors

increase the risk of alcohol dependence, anxiety

symptoms, and affective symptoms (Tambs, Harris,

& Magnus, 1997).

A twin study of women also found that there were

significant common genetic factors implicated in the

comorbidity between major depression and tobacco

smoking (Kendler, Neale, MacLean et al., 1993).

That study found that the heritability of liability to

tobacco smoking and major depression was 55% and

48%, respectively. Analyses were conducted to

examine whether there was a causal relationship

between tobacco smoking in major depression, or

whether common factors accounted for the associa-

tion that was observed between the two. The best

explanation of the co-occurrence of tobacco smoking

and major depression in this sample was a common

genetic factor. There was no evidence of common

environmental factors. The correlation between

smoking and major depression due to these genetic

factors was estimated at r= +0.56 (Kendler, Neale,

MacLean et al., 1993).

Individual factors

Temperament is commonly associated with sub-

stance use and mental health, particularly the trait of

neuroticism. Persons scoring high on neuroticism

have been characterised as more anxious, worrying,

depressed and moody (Eysenck & Eysenck, 1991).

Persons who are heavy substance users score higher

on neuroticism than those who are not (Francis,

1996). Persons who suffer from mood and anxiety

disturbances also have higher levels of trait neuroti-

cism, and a considerable part of the liability to both

mood and anxiety disorders is explained by higher

levels of trait neuroticism (Andrews, 1996; Andrews,

Stewart, Allen, & Henderson, 1990).

Social and environmental factors

Common genetic influences or individual factors

play an incomplete part in explaining comorbidity.

Twin studies have also shown that shared environ-

mental factors increase the likelihood of both alcohol

dependence and major depression among women

(Tambs et al., 1997; True et al., 1999).

This is not surprising, given that there is a wealth

of evidence that a number of social and environ-

mental factors are common to both mental disorders

and substance use disorders. For example, social

disadvantage is more common among persons who

(a) are problematic substance users (Institute of

Medicine, 1996); (b) meet criteria for mood dis-

orders and anxiety disorders (Blazer, 1995; Kessler

et al., 1994; Weissman, Livingston Bruce, Leaf,

Flroio, & Holzer, 1991); and (c) meet criteria for

psychotic disorders. Further, there is evidence to

suggest that this is not merely because of social drift

after developing the disorder (Mueser et al., 1998).

For all these groups of disorders, studies have shown

that there are higher rates of separation and divorce,

and a lower likelihood that persons will be married or

in a defacto relationship (Blazer, 1995; Jablensky,

Sartorius, & Ernberg, 1991; Kessler et al., 1994;

Weissman et al., 1991).

There is also a number of other factors that have

been similarly associated with substance use dis-

orders and with mental disorders, such as parental

psychiatric illness and family dysfunction (Fergus-

son, Horwood, & Lawton, 1990; Fergusson,

Horwood, & Lynskey, 1994; Rutter, 1987; Velez,

Johnson, & Cohen, 1989). It is possible that these

social factors serve to increase the apparent comor-

bidity of mental disorders.

A longitudinal study of adolescents from Christch-

urch, New Zealand (Fergusson, Lynskey, &

Horwood, 1996) examined the association between

nicotine dependence and major depression while

controlling for a large number of demographic

variables, family background characteristics, and

personal characteristics. It found that the co-occur-

rence of the two could be almost completely

explained by common environmental factors, and

that the most parsimonious explanation of the

relationships between the two did not include a

causal relationship.
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Although this may appear to be a contradiction of

the Kendler, Neale, MacLean et al. (1993) study that

found that common genetic influences explained the

co-occurrence of nicotine dependence and major

depression, it must be borne in mind that genetic

and environmental factors are not independent.

There is evidence, for example, of a genetic influence

both upon exposure to stressful life events, and in

responses to them (Kendler, 1998; Kendler et al.,

1995; Kendler, Neale, Kessler, Heath, & Eaves,

1993). Hence, in controlling for a large number of

environmental factors, Fergusson et al. may well

have been controlling for some of the genetic

influences upon both nicotine dependence and

major depression. What is clear from both of these

studies, is that common risk factors (environmental

and/or genetic influences) significantly influence

comorbidity and that there was no evidence that

major depression caused nicotine dependence or vice

versa.

What are the implications of comorbidity

research?

The longitudinal and twin studies reviewed are

increasingly finding shared risk factors for a wide

range of problem behaviours including mental

disorders and substance use disorders. These

findings have several implications for the design

and implementation of clinical programs and

research.

Recognising that much of the association between

different problem behaviors arises from the influence

of common risk factors, interventions should target

and attempt to modify the known risk factors for

substance use and mental disorders. One such study

has been reported by Tremblay, Pagani-Kurtz,

Masse, Vitaro, and Pihl (1995) who implemented a

comprehensive intervention program for at-risk

kindergarten-aged boys that included both parent

training and social skills training for the boys. At

follow up in adolescence the intervention group

showed significantly reduced rates of aggressive

behavior and increased grade retention. Unfortu-

nately, substance use was not assessed at follow up

and the impact of such a program on later substance

use remains an interesting question.

The research evidence to date suggests that

although we should intervene to prevent or delay

the onset of substance use behaviors during adoles-

cence, such interventions should not focus solely on

substance use. They should target a range of

potentially health-threatening behaviors including

substance use, sexual risk-taking and problems of

personal adjustment because many of these beha-

viors co-occur due to shared risk factors (Lynskey,

1998).

Conclusion

While at present there remains much that is not

known about the causes of comorbidity, there is

increasing evidence to suggest that simple causal

hypotheses may not easily explain the association.

There is a broad convergence of risk factors for both

problematic substance use and mental disorders; a

plausible hypothesis for the comorbidity between

these disorders is that substance use and mental

disorders (mood disorders, anxiety disorders, per-

sonality disorders and psychotic disorders) share

common risk factors and life pathways. A number of

longitudinal cohort and twin studies have explicitly

examined this hypothesis and have concluded that

common factors explain the comorbidity between

alcohol, tobacco and cannabis use (Lynskey, Fer-

gusson, & Horwood, 1998); dependence on different

illicit drugs (Tsuang et al., 1998); alcohol and

nicotine dependence (True et al., 1999); and

nicotine dependence and major depression (Fergus-

son et al., 1996; Kendler, Neale, MacLean et al.,

1993). The implications for prevention, although

promising, remain to be tested in large-scale inter-

vention studies.
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