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Introduction
Traditionally, anxiety and depression have been considered two distinct conditions

and have been treated with either anxiolytics or antidepressants, respectively.
However, it has become increasingly apparent that anxiety disorders, including 
generalized anxiety disorder (GAD), panic disorder, posttraumatic stress disorder
(PTSD), premenstrual dysphoric disorder, obsessive-compulsive disorder, specific
phobia, and social anxiety disorder, share common symptoms with depression and
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ABSTRACT ~ It is becoming increasingly apparent that although anxiety and depression are
separate syndromes and can be identified as such, there is considerable overlap of clinical symp-
toms and pathophysiological processes. Data indicate that comorbid anxiety and depression is
more common than either disorder alone. A large US study found that 58% of individuals
with a history of depression also had an anxiety disorder, and a study by the World Health
Organization showed that anxiety and depression were the most common coexisting 
psychological problems in primary care. Generalized anxiety disorder in particular is strongly
comorbid with, and commonly precedes, major depression. The implications of comorbid anxi-
ety and depression are significant, with increased social and psychological impairment, and
poorer clinical outcomes and prognosis. Anxiety and depression coexist at much higher rates than
would be expected by chance alone, suggesting that the two disorders are closely related and may
have a common cause. Disturbances of serotonin and norepinephrine neurotransmission are
both implicated in anxiety and depression, and new evidence suggests that these systems may
provide a mechanistic link between the two disorders, with changes in one system being reflected
in the other. Abnormal homeostasis of these two systems may result in anxiety and depression.
New theories hypothesize a continuum of illness, with anxiety and depression possibly being
different phenotypic expressions of a common neurobiological origin. There is still uncertainty
regarding the neurobiological cause, but it is probably linked to dysregulation in the serotonergic
and noradrenergic systems. Psychopharmacology Bulletin. 2002;36(Suppl 2):158-165
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frequently coexist. Approximately 60% of patients with depression have
some symptoms of anxiety.1 Data from the US National Comorbidity
Survey indicate that patients with depression may experience, for example,
comorbid social phobia (27%), simple phobia (24%), PTSD (19.5%),
GAD (17%), and panic disorder (10%).2 Similarly, many patients with an
anxiety disorder also exhibit symptoms of depression.1 Indeed, comorbid-
ity of depression and anxiety is considered to be the rule rather than the
exception.3,4 Analysis of odds ratios associated with lifetime and 12-month
comorbidity indicates that major depression is most strongly comorbid
with GAD, compared with other anxiety disorders.2 As there are many
overlapping symptoms of GAD and depression, treatment of these disor-
ders may provide a diagnostic challenge to physicians.

The comorbidity of GAD and depression suggests either that one dis-
order is secondary to the other, or that there is a common cause which
manifests in different ways.5 There is growing evidence that anxiety and
depression may be different expressions of the same underlying neurobio-
logical disorder. Data indicate that the balance of serotonin and 
norepinephrine is critical in the development of either GAD or 
depression. Research is now focused on trying to establish the mechanis-
tic links between the serotonergic and noradrenergic systems, and to deter-
mine how each of these systems may influence the other.

Comorbidity of Anxiety and Depression
Evidence

There is increasing evidence2,6-8 indicating that many patients have
symptoms of several psychiatric disorders, either simultaneously or in suc-
cession. In 1988, the World Health Organization launched a study to
investigate psychological problems in primary care.9 Fifteen centers par-
ticipated in the study, which were located throughout the world, to enable
assessment in different cultures. At each center, 1,500 consecutive adult
primary care attendees were screened using a range of questionnaires
designed to assess general health status and disability. Patients also had
their psychological status assessed by a primary care physician (PCP).

On average, one fourth of the patients in the study had a mental disor-
der, defined according to standard diagnostic criteria (International
Classification of Diseases, Tenth Revision [ICD-10]). The most prevalent
disorders were depression (10.4%), followed by generalized anxiety (7.9%).
Interestingly, nearly half of the patients classified with an anxiety or depres-
sive disorder were not recognized as having such a disorder by the PCP.

Almost half of the diagnosed “cases” of anxiety and depression occurred
in the same patient and at the same time. Furthermore, the 9% of patients
in the study who were “subthreshold” cases (ie, cases just missing the 
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severity threshold for anxiety and depression) showed high levels of over-
lap between the two disorders (Figure 1). Symptoms of anxiety and
depression usually occurred together and in similar numbers (ie, patients
diagnosed with depression also had similar numbers of anxiety symptoms).

The comorbid nature of anxiety and depression is confirmed by the US
National Comorbidity Survey—a large-scale study in the general popula-
tion.2 This study used a modified version of the Composite International
Diagnostic Interview (CIDI)10 to classify psychiatric disorders according to
the Diagnostic and Statistical Manual of Mental Disorders, Third Edition-
Revised. (DSM-III-R).11 Interviews with 8,098 patients, 15–54 years of
age, from the general noninstitutionalized civilian population, revealed that
major depressive disorder (MDD) had a high prevalence in the general
population of the US, with a lifetime prevalence of 14.9%. Of those patients
with a lifetime history of MDD, the majority (61.8%) were classified as
having “secondary” MDD, as they had at least one other preexisting 
mental disorder (Figure 2). Significantly fewer patients (26%) had “pure”
MDD, where MDD was their only reported lifetime mental disorder, and
just 12.2% of patients had “primary” MDD. There were statistically 
significant gender differences within the population, indicating that
MDD was more likely to be secondary in men than women (P<.05) and
more likely to be “pure” in women than men (P<.05).

The survey reported that 58% of respondents with a lifetime history
of depression also had an anxiety disorder, and 17.2% had GAD. In
cases of secondary depression, anxiety disorders were the most common
primary disorder (67.9%). Furthermore, primary anxiety disorders 
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FIGURE 1

Comorbid Depression and Anxiety in Primary Care

Adapted from: Sartorius N, Ustun TB, Lecrubier Y, Wittchen HU. Depression comorbid with anxiety:
results from the WHO study on psychological disorders in primary health care. Br J Psychiatry.
1990;168(suppl 30):38-43. Reprinted with permission from the Royal College of Psychiatrists.
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predicted the greatest risk of developing secondary depression, com-
pared with other conditions.

There is extensive evidence showing that comorbidity of anxiety and
depression is the rule rather than the exception. Depression occurring
alone is rather uncommon, and the majority of major depressive episodes
are associated with either current or previous comorbidity.

Consequences
Patients with comorbid anxiety and depression tend to suffer greater

impairment than patients with either condition alone.6 The US National
Comorbidity Survey found that patients with a primary anxiety disorder
and secondary depression had significantly increased odds of a persistent
illness (P<.05), in comparison to those with other primary diagnoses.2

Comorbid anxiety and depression was also associated with a significantly
greater social and occupational impairment, compared with either disorder
alone.6 As a result of the increased severity and poorer prognosis of comor-
bid anxiety and depression, patients were more likely to seek medical assis-
tance and receive medication.

There may also be an increased risk of suicide attempts in patients with
comorbid anxiety and depression, compared with those suffering from
either disorder alone. The lifetime risk of suicide attempts for “pure” major
depression or “pure” panic is similar (7.9% and 7%, respectively), but the risk
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FIGURE 2

Lifetime Prevalence of Pure, Primary, and Secondary MDD (±SE) 
in the US National Comorbidity Survey

MDD=major depressive disorder.

Adapted from: Kessler RC, Nelson CB, McGonagle KA, Liu J, Swartz M, Blazer DG. Comorbidity of
DSM-III-R major depressive disorder in the general population: results from the US National
Comorbidity Survey. Br J Psychiatry. 1996;168(suppl 30):17-30.
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almost triples when anxiety and depression are comorbid (19.5%).12 Other
studies confirm the increased risk of attempted suicide associated with
comorbid anxiety and depression. For example, a study of suicide attempts
in adolescents with anxiety disorders showed that, of the 24 patients who
attempted suicide, 21 (95%) had comorbid depression.13 In anxious patients
who did not attempt suicide, only 5 (24%) had comorbid depression.13

Differences Between Anxiety and Depression
Although there is overlap of symptoms and strong links between anxi-

ety and depression, plus a high level of coexistence, these disorders can be
identified as separate conditions. The Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (DSM-IV)14 has considerably refined the
criteria for GAD.

Depressive disorders are distinguished from anxiety by the presence of
features such as feelings of hopelessness, apathy, emotional withdrawal,
and loss of interest or pleasure.15 By contrast, anxiety disorders are charac-
terized by hypervigilance, agoraphobia, and compulsive traits (Figure 3).

Pathophysiologic Links Between GAD and Depression
Anxiety and depression coexist at higher rates than would be expected

by chance, suggesting that the two conditions are closely linked and may
have a common underlying cause. The exact causes are complex and not
fully understood, although there is abundant evidence indicating that the
norepinephrine (NE) and serotonin (5-HT) neurotransmitter systems are
implicated in the pathophysiology of both disorders.16 Most data suggest
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FIGURE 3

Symptom Overlap Between Anxiety and Depression

GI=gastrointestinal.
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that anxiety and depression are associated with increased NE transmission
and reduced 5-HT transmission,16 but this concept is controversial and
probably oversimplified.

Elevated levels of NE in the periphery are associated with somatic man-
ifestations of anxiety such as increased pulse rate, increased blood pressure,
dry mouth, and cessation of intestinal peristalsis.17 Drugs (eg, yohimbine)
that increase firing of noradrenergic neurons located in the locus coeruleus
induce symptoms of anxiety in humans, whereas drugs that reduce 
noradrenergic firing (eg, clonidine) inhibit these symptoms.18

Studies have implicated 5-HT in certain components of anxiety and
depression, particularly alterations in appetite, energy, sleep, mood, libido,
and cognitive function.19 In addition, many investigations have shown that
decreased levels of 5-HT are associated with depression.20 Selective sero-
tonin reuptake inhibitors have been shown to be effective in the treatment
of anxiety and depression, and are now often regarded as the first-line
treatment for anxiety disorders.21 Venlafaxine extended release, a serotonin
and norepinephrine reuptake inhibitor, is also effective in the treatment of
anxiety and depression.

It has been suggested that the “balance” of 5-HT and NE, rather than
the “absolute” levels of each neurotransmitter affects anxiety and depres-
sion.22 In other words, these disorders are associated with abnormalities in
the regulation of these neurotransmitters. The 5-HT and NE systems are
so closely linked that changes in one are reflected in the other.4 Indeed, it
has been shown that the raphe nuclei (body of serotonergic neurons) and
locus coeruleus are interconnected and mutually inhibitory.23

New hypotheses propose a continuum of illness, with anxiety and
depression possibly being different phenotypic expressions sharing a com-
mon neurochemical origin.22,24 The common neurochemical origin proba-
bly involves the 5-HT and NE systems, although dysfunction in these sys-
tems is not likely to be the primary pathophysiological alteration in anxi-
ety and depression.16 It is more likely that 5-HT and NE are implicated in
anxiety and depression due to their role in modulating, and being modu-
lated by, other neurobiological systems.16 It is proposed that NE dysfunc-
tion initiates a cascade of events that begins with states of anxiety and
gradually evolves into depressive states.25 Alternatively, 5-HT dysregula-
tion may predispose to NE hyperactivity, resulting in increased depressive
symptoms. Furthermore, a common genetic basis to GAD and MDD has
been shown, but the development of either disorder is dependent on envi-
ronmental factors.26

Conclusion 
Although anxiety and depression may be separate entities, the two dis-

orders show considerable overlap of clinical symptoms, and possibly have
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similar pathophysiological processes. Indeed, anxiety and depression often
coexist and several studies have shown that comorbid anxiety and depres-
sion is more common than either condition alone. The consequences of
comorbid anxiety and depression are significantly different from those of
either disorder alone, with patients having a reduced response to treat-
ments, worse prognosis, and increased social and psychological impairment.

The overlapping symptomatology of anxiety and depression can make it
difficult to diagnose the individual disorders. However, there are certain
characteristics that are unique to each and these can be useful aids to the
physician when considering the most appropriate treatments.

The comorbidity of anxiety and depression suggests a common cause
and there is increasing evidence that the two disorders are different expres-
sions of the same underlying neurobiological disorder. The interplay and
homeostasis of the 5-HT and NE systems may provide a mechanistic link
between anxiety and depression, although the primary cause of the dys-
regulation in the neurotransmitter systems remains unclear. ✤
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