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The extent to which depression and chronic pain are associated remains a
controversial issue which empirical studies have failed to resolve completely. A
critical evaluation of the relevant literature provides some support for an
association between the two syndromes and suggests that coexisting pain and
depression may be a final common presentation reached by a number of pathways.
Common conceptual and methodological problems that have prevented more
definitive conclusions from being drawn are discussed. Current biological and
psychological models of the mechanisms by which chronic pain and depression
may interact are summarized, and suggestions for future research are made.

Depression has been observed to be a
frequent accompaniment to the chronic pain
syndrome (Fordyce, 1976; Sternbach, 1974)
and, conversely, depressed individuals have
been noted often to complain of various
types of pain (Von Knorring, 1975). There is
considerable controversy, however, regarding
the extent to which depression and chronic
pain are associated and the mechanism of
such an association, if it does exist. At one
end of the range of beliefs, chronic pain in
the absence of organic pathology is considered
to be a depressive spectrum disorder (Blumer
&Heilbronn, 1981). At the other end, depres-
sion is thought to occur in a relatively small
subset of chronic pain patients (Pilowsky,
Chapman, & Bonica, 1977). Empirical studies
have done little to resolve the question, yield-
ing widely discrepant rates of depression in
chronic pain populations and of pain com-
plaints in depressed patient samples. Further,
although chronic pain and depression have
been conceptualized and studied from various
theoretical perspectives, there has been little
refinement of theoretical models of the inter-
action of the two syndromes, and there are

Preparation of this article was supported in part by
National Institutes of Health Grant NS072I7.

Requests for reprints should be sent to Joan M.
Romano, Department of Psychiatry and Behavioral Sci-
ences, University of Washington RP-IO, Seattle, Wash-
ington 98195.

virtually no empirical tests of predictions
derived from such models.

The issue of the relationship between
chronic pain and depression is of practical as
well as theoretical concern. Chronic pain
syndromes are notoriously refractory to tra-
ditional medical treatments, and they result
in tremendous personal and societal cost
(Bonica, 1980). Because chronic pain patients
frequently display pain behaviors and func-
tional disability at a level far exceeding that
which can be predicted on the basis of known
organic pathology, attention has been directed
toward psychological factors involved in the
development and continuation of chronic pain
problems (Turner & Chapman, 1982). De-
pression has been considered to be one of
these influential variables (Fordyce, 1976),
and recent studies have indicated that depres-
sion may be a predictor of poor response to
treatment for chronic pain (Blanchard et al.,
1982). Increased knowledge about the role of
depression in the etiology and maintenance
of chronic pain problems potentially could
lead to improved assessment and treatment
methods for chronic pain syndromes.

This article aims to: (a) examine the extent
to which chronic pain and depression coexist
by summarizing the relevant literature, (b)
highlight common conceptual and method-
ological problems in this literature, (c) sum-
marize current conceptualizations of how the
two syndromes may interrelate, and (d) make
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suggestions for future research so that impor-
tant issues may be clarified.

Empirical Studies of Coexisting
Chronic Pain and Depression

Although much attention has focused re-
cently on the association between chronic
pain and depression, the empirical base in
this area remains limited. Examination of
the relationship between the two disorders
has consisted primarily of studies determining
the prevalence of depression in samples of
chronic pain patients or the prevalence of
pain complaints in samples of depressed in-
dividuals. Unfortunately, samples in such
studies have been selected and assessed using
highly disparate methods. Thus, conclusions
based upon direct comparisons of prevalence
rates are tentative at best. Only a few studies
have used a controlled research design, in-
vestigating rates of depression in patients
with (vs. without) chronic pain or rates of
chronic pain in depressed and nondepressed
patients. Further, there is a virtual absence
of prospective longitudinal research in the
area. With these caveats in mind, we will
examine the following research literature: (a)
studies of depression in chronic pain popu-
lations, and (b) studies of pain symptoms in
depressed populations. This is followed by a
discussion of common methodological prob-
lems in the research.

Prevalence and Severity of Depression
in Chronic Pain Populations

The significance of depression rates in
chronic pain patient samples must be dis-
cussed in view of depression prevalence in
other medical patient populations, as well as
in the general population. Epidemiological
studies have estimated the prevalence of de-
pressive symptoms (independent of a specific
diagnosis) in the U.S. population at any given
time to be 13% to 20%, and that of major
depressive disorder to be 3.2% in males and
4.5% to 9.3% in females (Boyd & Weissman,
1982). Studies of depressive symptoms in
medical patients have yielded a wide range
of rates, with 12% to 56% of primary care
outpatients (Justin, 1976; Nielsen & Williams,
1980; Raft, Davidson, Towney, Spencer, &
Lewis, 1975; Raft, Spencer, Toomey, & Bro-

gan, 1977; Salkind, 1969; Seller, Blascovich,
& Lenkei, 1981) and 20% to 24% of medical
inpatients (Lipowski, 1979; Moffic & Paykel,
1975; Schwab, Bialow, Brown, & Holzer,
1967) reporting at least some symptoms of
depression.

Studies that have used standardized diag-
nostic systems such as the Research Diag-
nostic Criteria (RDC; Spitzer, Endicott, &
Robins, 1978) or the Diagnostic and Statistical
Manual of Mental Disorders, 3rd edition
(DSM-III; American Psychiatric Association,
1980) to diagnose major depressive disorder
in medical populations have also yielded a
range of prevalence estimates; this is probably
due in part to differences in populations
sampled. For example, Hoeper, Nyczi, Cleary,
Regier, and Goldberg (1979) found that 5.8%
of a primary care population had a major
depressive disorder, whereas Raft et al. (1975)
reported that 29% of medical outpatients
receiving psychotropic medication were given
this diagnosis. Two studies of geriatric medical
patients detected major depressive disorder
in 31% of Veterans Administration (V.A.)
clinic outpatients (Okimoto et al., 1982), and
in 45% of V.A. medical inpatients (Kitchell,
Barnes, Veith, Okimoto, & Raskind, 1982).

In chronic pain populations, estimates of
the prevalence of depression have varied to
an even greater extent. Table 1 presents a
summary of representative studies. As can be
seen, the reported rate of depression (assessed
by clinical diagnosis without specific criteria)
has ranged from 31% to 100%. Studies using
a variety of self-report measures to assess
depression have yielded even less consistent
prevalence estimates (10% to 100%; Pilowsky
et al., 1977; Turkington, 1980).

Only two studies could be located that
used RDC or DSM-III criteria to diagnose
depression in chronic pain patients. Lindsay
and Wyckoff (1981) reported that 87% of 300
pain clinic patients met RDC for depression.
However, it is not clear if this included major
depressive disorders only or any type of de-
pressive disorder. Kramlinger, Swanson, and
Maruta (1983) found that of 100 patients
with various pain complaints admitted to a
chronic pain ward, 25% were judged to be
definitely depressed, 39% were judged to be
probably depressed, and 36% were judged to
be not depressed according to RDC. Both of

user
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Table 1
Prevalence and Severity of Depression in Chronic Pain Populations

Study

Blumer & Heilbronn
(1981)

Chapman, Sola, &
Bonica(1979)

Hill & Blendis
(1967)

Kramlinger,
Swanson, &
Maruta (1983)

Large (1980)

Lascelles(1966)

Lindsay & Wyckoff
(1981)

Marbach, Richlin, &
Lipton(1983)

Maruta, Swanson, &
Swenson (I976a)

Maruta, Swanson, &
Swenson (1976b)

Merskey (1965)

Pelz, Merskey, Brant,
& Haselting
(1981)

Pelz & Merskey
(1982)

Pilling, Brannien, &
Swenson (1967)

Sample

Hospital neurosurgery
patients (N = 89)

Pain clinic patients,
private practice
patients with pain
(N= 400)

Patients with
nonorganic
abdominal pain,
seen by psychiatrist
(N = 27)

Pain center inpatients
(N = 100)

Pain clinic patients
referred to
psychiatrist
(N = 172)

Patients with
nonorganic face
and head pain
(N = 53)

Pain clinic patients
(N = 300)

Pain clinic patients
with face or low
back myofascial
pain (N = 74)

Psychiatric inpatients
with low back pain
(N = 26)

Psychiatric inpatients
with low back pain
(N= 31)

Psychiatric patients
with nonorganic
pain (N = 76)

Canadian Indians and
Inuits referred for
psychiatric
evaluation
<N = 50)

Pain clinic patients,
some referred for
psychiatric
evaluation
(JV = 83)

Medical-surgical
outpatients with
pain, referred for
psychiatric
consultation
(N = 182)

Method of
assessment

Rorschach, Thematic
Apperception Test,
Sentence
Completion

LPDQ

Not denned

RDC for major
depressive disorder

Not denned

Interview

Interview, using
RDC

IPAT Depression
scale

MMPI Depression
scale

Chart review

Not denned

Not defined

LPDQ, SCL-90
(both given by
interview)

Interview (criteria
for diagnosis not
specified), MMPI

Results

83% showed "definite
depression."

LPDQ mean score in pain clinic
patients indicated mild
depression; in private practice
patients, no depression

22% "appeared depressed"

25% definitely depressed; 39%
probably depressed; 36% not
depressed

30.8% were "depressed"

100% had depressive symptoms

87% met diagnostic criteria for
depression

Depression score M = 27.2 for
face pain, 22.9 for back pain,
suggesting moderate depression

Depression scale score M = 78 in
males, 67 in females

"Neurotic depression" diagnosed
in 16% at admission, 39% at
discharge

20% given principal diagnosis of
depression; 25% given
subsidiary diagnosis of
depression

43% were depressed

LPDQ score M= 7.13
(nondepressed); SCL-90 T
scores M = 6 1 .2 for males,
55.8 for females LPDQ mean
scores in the nondepressed
range, with SCL-90 scores
suggesting mild to moderate
depression, significantly greater
in males (p < .05)

64% were "depressed;" MMPI
depression score M = 75 for
males, 69 for females
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Table 1 (continued)
Prevalence and Severity of Depression in Chronic Pain Populations

Study

Pilowsky, Chapman,
&Bonica(1977)

Pilowsky & Bassett
(1982)

Spear (1967)

Turkington (1980)

Watson (1982)

Wilson, Blazer, &
Nashold(1976)

Sample

Pain clinic patients
(Af = 100)

Pain clinic patients
(N= 114)

Psychiatric patients

with pain
(A' = 165)

Patients with painful

lower extremity
diabetic neuropathy
(AT = 59)

Pain clinic patients
(N = 144)

Patients hospitalized
for pain and
referred for
psychiatric
consultation

(N = 36)

Method of
assessment

LPDQ

LPDQ, Zung Self-
Rating Depression

Scale
Not defined

Interview, Kupfer-

Detre test

MMPI Depression
(D) scale

Interview (diagnostic
criteria not
specified)

Results

10% classified as having a
neurotic or psychotic
depressive syndrome

Mean scores suggested mild
depression

55% were "depressed"

100% classified as depressed

D M - 69.9 (borderline clinical
depression)

78% were "clinically depressed"

Note. LPDQ = Levine-Pilowsky Depression Questionnaire; RDC = Research Diagnostic Criteria; IPAT = Institute

of Personality and Ability Testing; MMPI = Minnesota Multiphasic Personality Inventory; SCL-90 = Symptom
Checklist-90.

these studies were flawed by the lack of
reliability data concerning the diagnoses.

A number of recent studies, although not
reporting prevalence rates, have examined
severity of depression in samples of chronic
pain patients using a wide range of self-report
depression measures. Watson (1982) found
that the mean Minnesota Multiphasic Per-
sonality Inventory (MMPI) Depression scale
T score (69.9) of 144 pain clinic patients was
at the borderline of clinical significance (com-
monly defined as a T score of ^70), whereas
Marbach, Richlin, and Lipton (1983) reported
moderately elevated levels of depression as
assessed by the depression scale of the Institute
of Personality and Ability Testing (IPAT) in
patients with face or low back pain.

Pelz and Merskey (1982) used an interview
format with pain clinic outpatients to obtain
responses to the Levine-Pilowsky Depression
Questionnaire (LPDQ) and the Symptom
Checklist-90 (SCL-90). The group as a whole
appeared nondepressed according to the mean
LPDQ scores, but evidenced a moderate mean
elevation on the SCL-90 depression scale,
with males indicating more depression than
females. These authors attributed discrepan-
cies between the two measures in part to

differences in wording; they hypothesized that
avoidance of the term depression in the SCL-
90 may have increased the likelihood that
pain patients would admit to symptoms with-
out fear of incurring the stigma of mental
illness. This explanation may or may not
account for these findings, but the extent to
which such response biases, as well as setting
and method of assessment, may influence
patients' willingness to admit psychological
distress requires further examination.

An obvious limitation of studies that have
simply reported mean self-report scores is
that the proportion of subjects with clinically
significant depression remains obscure. It can
be argued that the rate of significant depres-
sion is a more appropriate measure, as means
may be influenced by a small number of
extreme scores in either direction.

Depression in Patients With and
Without Chronic Pain

Studies that have examined depression in
patients with and without chronic pain are
summarized in Table 2. Half of these studies
were conducted with samples of psychiatric
patients or with medical patients referred for
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psychiatric consultation. Use of such samples
in all likelihood limits the generalizability of
these findings to other populations, as a higher

frequency of depression would be expected
in patients referred for psychiatric services.
In fact, in these settings the prevalence of

Table 2
Prevalence and Severity of Depression in Patients With Versus Without Chronic Pain

Study Sample Method of assessment Results

Andrasik et al. (1982)

Crisp, McGuiness, &
Kalney(1977)

Marbach & Lund
(1981)

Merskey (1965)

Pelz, Merskey, Brant,
&Haselting(198l)

Pilling, Bran men, &
Swenson (1967)

Spear (1967)

Ziegler, Rhodes, &
Hassenein(1978)

Chronic headache patients
of four types versus
nonheadache controls
(N = 99 with pain, 33
without)

Community residents
with versus without
migraine headaches
(N = 33 migraine
patients, unknown
number of nonmigraine
patients)

Facial pain patients versus
nonpatient controls
(# = 500)

Psychiatric patients with
persistent nonorganic
pain (N = 76) versus
those without (N =37)

Canadian Indians and
Inuits referred for
psychiatric consultation
(N - 32 with pain, 16
without)

Medical-surgical
outpatients, with pain
(Af - 182) versus those
without (N = 380),
referred for psychiatric
consultation

Psychiatric patients with
pain (.TV = 106
outpatients, 59
inpatients) versus those
without (A^ = 94
outpatients, 57
inpatients)

Community organization
members with versus
without disabling/severe
headaches (N = 679)

MMPI Depression (D)
Scale, BDI

Middlesex Hospital
Questionnaire

Depression scale, IPAT

Not defined

Not defined

Interview (criteria for
diagnosis not
specified), MMPI

Not defined

Zung Self-Rating
Depression Scale

MMPI-D scale scores M ranged
from 52-64 for patients, M =
49 for controls; BDI scores M
ranged from 4.3-9.0 for
patients; M = 4.2 for controls;
no significant difference on
the BDI between patients and
controls; migraine, combined
and muscle contraction
patients significantly more
depressed than controls on the
MMPI-D scale

Significantly greater mean
depression score in migraine
versus nonmigraine females;
no difference for males

No difference in depression
scores between groups

45% of pain patients and 65% of
pain-free patients had a
principal or subsidiary
diagnosis of depression

43% of patients with pain and
50% of patients without pain
were depressed

Depression in 63% of men with
pain, 77% of men without
(MMPI Depression score M =
75 in both groups); depression
in 65% of women with pain,
79% of women without
(MMPI Depression score M =
69 in women with pain and
72 in those without)

55% of outpatients with pain,
39% of outpatients without
pain, 54% of inpatients with
pain, and 58% of inpatients
without pain were
"depressed"

Significantly greater mean
depression score in group with
severe headaches

Note. MMPI = Minnesota Multiphasic Personality Inventory; BDI = Beck Depression Inventory; IPAT =
of Personality and Ability Testing.

Institute
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depression was generally quite high in chronic
pain patients, although even higher rates of
depression were found in patients without
pain (Merskey, 1965; Pelz, Merskey, Brant,
& Haselting, 1981; Pilling, Brannien, &
Swenson, 1967). "The one exception to this
was a study by Spear (1967) that found the
reverse to be true for psychiatric outpatients,
and no significant difference in depression
between inpatients with and without pain.

Unfortunately, few studies using subjects
from nonpsychiatric settings compared the
rate or severity of depression of chronic pain
patients with that of matched control groups.
Those that did yielded mixed results. One
study found that facial pain patients did not
differ from nonpatient controls on a self-
report measure of depression (Marbach &
Lund, 1981). Another study compared four
subtypes of chronic headache sufferers and
matched nonheadache controls (Andrasik et
al., 1982). The migraine, combined, and
muscle contraction groups scored significantly
higher than the cluster headache and control
subjects on the Depression scale of the
MMPI; however, the percentage of subjects
falling into the clinically significant range (T
score & 70) did not differ significantly among
groups.

Few studies assessed depression in nonpa-
tient samples of people with pain. Two studies
of community residents with versus without
headaches found greater mean scores on
depression self-report measures in those with
headaches (Crisp, McGuiness, & Kalney,
1977; Ziegler, Rhodes, & Hassenein, 1978).
Both studies were flawed, as was Marbach
and Lund's (1981), by the failure to report
the proportion of subjects in different groups
with clinically significant depression.

Prevalence of Pain in Depressed Patients

Table 3 summarizes studies that have ex-
amined the prevalence of pain problems in
depressed patients. Pain is clearly a frequent
complaint, reported by 30% to 100% of pa-
tients in these studies. As with the prevalence
of depression in chronic pain patients, this
wide range of values no doubt reflects, to an
unknown extent, variations in populations as
well as in diagnostic methods and criteria. In

many cases, it was not specified how diagnoses
of pain or depression were determined;
when such information was available, it can
be seen that assessment methods varied
widely, including self-report measures, clini-
cian judgment, retrospective chart reviews,
and structured diagnostic interviews. Few
studies assessed chronicity and severity of
pain complaints.

Only one study was located in which RDC
were used to define the depressed sample. Of
these depressed patients, 59% reported pain
lasting at least 3 months (Lindsay & Wyckoff,
1981). However, as noted before, these authors
did not specify whether other depressive sub-
types were included in addition to major
depression, and no diagnostic reliability data
were provided.

A comparison of pain complaints in dif-
ferent depressive subtypes has been made in
two studies. Delaplaine, Ifabumuji, Merskey,
and Zarfas (1978) reported a comparable rate
of pain complaints (58%) to that found by
Lindsay and Wyckoff (1981) for neurotic/
mixed depressives, whereas a somewhat lower
rate (40%) was observed in patients diagnosed
with endogenous depression. The sample sizes
for these categories were small, however, and
the diagnostic reliability of the subtypes un-
determined. In a more recent study, Von
Knorring, Ferris, Eisemann, Eriksson, and
Ferris (1983) found that 57% of depressed
psychiatric inpatients reported occasional or
severe pain, with neurotic-reactive depressives
again acknowledging more pain than unipolar,
bipolar, or other depressive subtypes. In ad-
dition, females were more likely to report
pain, as were highly tense and anxious sub-
jects.

Controlled studies of the prevalence of
pain in depressed patients have been rare.
An early study by Cassidy, Ranagan, Spell-
man, and Cohen (1957) assessed pain com-
plaints in bipolar patients as compared with
medically ill controls, but failed to specify
the affective status of the bipolar group or
use matched healthy controls. Mathew, Wein-
man, and Mirabi (1981) compared selected
self-reported physical symptoms in patients
diagnosed as depressed with age- and sex-
matched healthy controls. The rates of recent
headache and chest pain were much greater
in the depressed group, but unfortunately the



24 JOAN M. ROMANO AND JUDITH A. TURNER

Table 3
Prevalence oj Pain in Depressed Patients

Study

Cassidy, Flanagan,
Spellman, &
Cohen (1957)

Delaplaine,
Ifabumuji,
Merskey, &
Zarfas(1978)

Diamond (1964)

Gallemore &
Wilson (1969)

Lindsay &
Wyckoff(1981)

Mathew,
Weinman, &
Mirabi(1981)

Von Knorring
(1975)

Von Knorring,
Ferris,
Eisemann,
Eriksson, &
Ferris (1983)

Ward, Bloom, &
Friedel (1979)

Widmer &
Cadoret (1978)

Sample

Bipolar patients (Ar =
100), medically sick
controls (N = 50)

Psychiatric inpatients
(TV = 227)

Depressed patients
(N = 423)

Affective disorder
patients without
physical findings
(N = 300)

Patients meeting RDC
criteria for
depression, referred
to internist-
psychiatrist
(JV= 196)

Patients diagnosed as
depressed by a
psychiatrist (N =
5 1 ) versus age- and
sex-matched healthy
controls (N = 51)

Psychiatric inpatients
with depressive
disorders (N = 40)

Psychiatric inpatients
with depressive
disorders (N = 161)

Moderately depressed
and anxious
volunteers (N ~ 16)

Private practice
patients treated for
depression
(N = 154)

Method of
assessment

Not specified

Not specified

Not specified

Not specified

RDC for depression;
method of
assessing pain not
specified

BDI, physical
symptom
questionnaire

Psychiatrist ratings
using Cronholm-
Ottosson
depression rating
scale, interview
evaluation of pain
of any type in the
preceding week

Psychiatrist ratings
using the CPRS

Zung Self-Rating
Depression Scale,
Zung Anxiety
Scale, Hamilton
Rating Scale for
Depression,
psychiatric
interview

Chart review

Results

Headaches in 49% of bipolars, 36% of
controls; back pain in 39% of
bipolars, 40% of controls; chest pain
in 36% of bipolars, 50% of controls;
abdominal pain in 38% of both
groups; extremity pain in 25% of
bipolars, 26% of controls

Pain spontaneously reported by 1 9%,
acknowledged when asked in 19%;
40% of 10 endogenous depression
patients had pain; 58% of 19
neurotic/mixed depression patients
had pain.

84% reported headaches

30% reported pain

59% reported pain lasting longer than
3 months

Headaches in 76.5% of depressed
patients, 39.2% of controls; chest
pain in 37.3% of depressed patients,
5.9% of controls

60% reported pain; patients with pain
were rated as significantly more
depressed

21% with severe pain; 36% widi
occasional pain; 43% with no pain

] 00% reported persistent pain for >6
months

Increased complaints of pain in 7
months prior to diagnosis of
depression

Note. RDC = Research Diagnostic Criteria; CPRS = Comprehensive Psychopathological Rating Scale; BDI :
Depression Inventory.

Beck



CHRONIC PAIN AND DEPRESSION 25

duration of pain was not assessed, nor were
other types of pain complaints.

The literature provides some hints as to
why there may be increased reporting of pain
by depressed patients. Data from a number
of studies (Delaplaine et al., 1978; Von Knor-
ring, 1975, Von Knorring et al., 1983; Ward,
Bloom, & Friedel, 1979) indirectly suggested
that anxiety may potentiate the development
of pain in depressed individuals. Among the
studies of pain in depressed patients, the
highest rate of pain complaints (100%) was
found by Ward et al. (1979), who selected
subjects acknowledging moderate anxiety as
well as clinically significant depression. Von
Knorring (1975) found that depressed psy-
chiatric patients with recent pain showed
more pronounced anxiety and tension com-
pared with similar patients without pain. Von
Knorring (1975) proposed that increased lev-
els of muscle tension may contribute to the
development of pain in anxious depressives.
However, data documenting elevated levels of
muscle tension in depressed patients with
versus without pain are lacking. Further, in
the biofeedback literature, studies using elec-
tromyographic (EMG) measurement have
generally failed to document a close relation
between pain report and muscle tension
(Turner & Chapman, 1982).

The possibility that anxiety may play a
mediating role in the development of coexist-
ing pain and depression, and the mechanisms
by which this may occur, warrant further
examination. Alternate explanations for the
occurrence of pain in depressed individuals
also require investigation. Depressed patients
may be more likely to experience and/or
report pain due to increased focus on somatic
processes and greater tendencies to report
distress in general. It has also been suggested
that biochemical changes in depression may
be related to increased perception of pain
(Ward et al., 1982). Preliminary data based
on this latter hypothesis are intriguing and
are discussed later.

Temporal Relationship Between Onset
of Pain and Depression

Although, as previously seen, a number of
studies have examined the extent to which
chronic pain and depression coexist in various

populations, few have studied the temporal
relationship between the onset of the two
disorders. Only one study was found that
investigated pain complaints in relation to
depression in the same subjects over time.
Widmer and Cadoret (1978) reviewed medical
records of family practice patients treated for
depression; they found an increase in pain
complaints in the 7 months prior to the
diagnosis of depression compared with a 7-
month period beginning 19 months before
the diagnosis was made. However, these data
were gathered retrospectively from patient
chart notes made up to 24 years prior to
completion of the study. The authors ac-
knowledged that it is unclear if this sample
of patients unsystematically diagnosed as de-
pressed by a family practice physician would
in fact meet current widely used diagnostic
criteria for depression. In addition, pain com-
plaints were not assessed systematically. Pain
symptoms may have been spontaneously re-
ported in some cases and elicited by physician
questioning in others. Further, duration and
severity of these pain problems are unknown,
as is whether pain symptoms were major
presenting problems or relatively minor com-
plaints.

Two studies have examined patient retro-
spective reports of the temporal relationship
between the onset of pain and the onset of
depression. Lindsay and Wyckoff(1981) found
that of 226 patients with pain and major
depression, 38% said depression developed
after the onset of pain, 50% said the two
syndromes developed simultaneously, and 12%
said that pain developed after the onset of
depression. An earlier study (Bradley, 1963)
found that of 35 pain patients with depressive
symptoms, 46% reported having had pain for
at least 6 months prior to the depression,
whereas 54% reported a simultaneous onset
of the two problems. Thus, both studies
suggested that relatively few patients develop
pain after the onset of depression, and that a
somewhat greater number of patients develop
pain and depression simultaneously than be-
come depressed subsequent to the onset of
pain.

These studies, although notable for ad-
dressing this question, unfortunately suffer
from problems inherent in the collection of
retrospective self-report data. Patients' recol-
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lection of events may be inaccurate or biased.
This may be especially true as regards the
time of onset of depression, as the symptoms
may begin gradually or may not be recognized
as depression until some later time. Onset of
pain may similarly be gradual, but in many
cases it can be linked to a discrete precipitat-
ing event (such as injury) that may be more
easily pinpointed in time.

Methodological Problems

Conclusions that can be drawn from this
review of the empirical literature concerning
the association between chronic pain and
depression are limited because methodological
flaws restrict the interpretations that can be
drawn from individual studies, and because
methodological variability hampers the inte-
gration of findings across studies. This section
of the article addresses the most common
and critical deficiencies and differences, which
can be considered under three major areas:
assessment of pain and depression, selection
of patient samples, and use of control groups.
A fourth area of concern is the failure to tie
in empirical research with theoretical con-
ceptualizations of the chronic pain-depression
association. Major models of this association
are summarized.

Assessment of Pain and Depression

There has been considerable variability
across studies in methods used to diagnose
both depression and chronic pain and the
great majority of studies have failed to dem-
onstrate reliability and validity of assessment
techniques. This has been true of the selection
criteria used to define patient samples, leading
to questionable comparability of patient
groups across studies, as well as of the assess-
ment of relevant symptoms in those samples.
The prevalence rates and severity of either
chronic pain or depressive symptoms and
syndromes can vary widely across samples
depending upon the methods and criteria
used in assessment. Depression, for example,
has been diagnosed in chronic pain patients
by a wide range of methods, including a
variety of self-report instruments (Pilowsky
et al., 1977), projective tests (Blumer & Heil-
bronn, 1981), chart review (Maruta, Swanson,
& Swenson, 1976b), and clinical interviews

ranging from structured (Lindsay & Wyckoff,
1981) to nonstructured (Lascelles, 1966; Wil-
son, Blazer, & Nashold, 1976). Even within
a class of assessment instruments such as
self-report measures, considerable variability
may be introduced by differences among
measures in the content of items, particularly
in the extent to which somatic symptoms are
emphasized as opposed to cognitive or affec-
tives ones. Few studies have used RDC or
DSM-III criteria, as these have only recently
been introduced, but are now widely regarded
as a standard for assessing depression. As a
result, chronic pain patients diagnosed as
depressed in different studies quite likely dif-
fered considerably in nature, duration, and
severity of depressive symptomatology, and
patients defined as depressed in one study
may or may not have been so identified in
others.

Regardless of method and criteria used,
there are problems concerning the validity of
the diagnosis of depression in chronic pain
patients. Diagnostic criteria and self-report
measures of depression include a number of
somatic symptoms (e.g., sleep disturbance,
decreased energy) that may be caused by
persistent pain in the absence of depression,
thus confounding the assessment process. This
problem occurs more generally with the as-
sessment of depression in a number of med-
ical populations (Rush & Beck, 1978), and
has not been adequately addressed by current
diagnostic systems. The effects on mood and
vegetative symptoms from chronic medication
use by pain patients are also unclear and
may confound reports of depression (Halpern,
1982).

Patient response bias may further affect
the assessment. Conformity to the role of
"medical patient," and fear of being labeled
as having psychological as opposed to physical
problems may influence pain patients to deny
psychological symptoms such as dysphoria
(Rosenbaum, 1982). As depression measures
have not been standardized on populations
of pain patients, the extent to which such
factors affect scores and comparisons to
norms and diagnostic criteria is unknown.

Procedures used to assess pain in depressed
patients have suffered from similar limitations.
Many studies did not specify the methods by
which pain symptoms were appraised (e.g.,
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spontaneous report by patient or patient re-
sponse to informal versus structured ques-
tioning; Cassidy et al., 1957; Delaplaine et
al., 1978; Diamond, 1964; Gallemore & Wil-
son, 1969). Studies also varied in types of
pain assessed, with some focusing only on
certain sites of pain and others considering
all pain complaints. For example, Mathew et
al.'s (1981) study of physical symptoms in
depressed patients evaluated complaints of
head and chest pain only, leaving other com-
mon sites of pain (e.g., lower back) unexam-
ined. Strict criteria for assessing pain symp-
toms generally have not been used, and the
frequency, duration, and intensity of pain
problems are often not reported. As a result,
the extent to which clinically significant
chronic pain complaints are associated with
depression is not addressed by a number of
these studies (Mathew et al., 1981; Von Knor-
ring, 1975). Of those that do, variations in
assessment techniques render any general
conclusions that can be reached tentative at
best.

Selection of Patient Samples

The comparison of results from different
studies is hampered also by the sampling of
subjects from widely different populations.
Studies of pain patients have included samples
drawn from pain clinics (e.g., Chapman, Sola,
& Bonica, 1979; Large, 1980; Pilowsky &
Bassett, 1982), private practice (Chapman et
al., 1979), psychiatric consultation-liaison
services (Pilling et al., 1967; Wilson et al.,
1976), and psychiatric inpatient wards (e.g.,
Maruta et al., 1976a, 1976b). It is inevitable
that subjects from such an array of settings
will vary considerably in factors such as
severity and chronicity of pain, medication
use patterns, illness behavior, employment
and disability compensation status, socioeco-
nomic status, and psychiatric history, all of
which could potentially influence the devel-
opment and presentation of depressive symp-
tomatology. Further, as noted previously, pa-
tients may be referred to pain clinics or
psychiatric services (settings used in many of
the studies) because of depressive symptoms
that may or may not have been previously
recognized as such, or because they have
proven difficult to manage in primary or
secondary care settings. These patients are

probably not representative of the general
population of those who experience chronic
pain. Thus, reports of depression in these
settings may not be generalizable to other
chronic pain populations (Chapman et al.,
1979).

Similarly, populations from which de-
pressed patient samples were drawn varied
widely, ranging from community volunteers
(Ward et al., 1979) to psychiatric inpatients
(Delaplaine et al., 1978; Von Knorring et al.,
1983). The extent to which these samples
can be meaningfully compared in regard to
chronic pain complaints is severely limited
by variations among them on important
characteristics such as type and amount of
drug use and history of affective and other
psychiatric disorders. Thus, it is important
that researchers describe in detail relevant
characteristics of patients sampled, and of
populations from which they were drawn, to
formulate conclusions regarding the preva-
lence of depression in specific patient
subgroups.

Use of Control Groups

The interpretation of research on the prev-
alence of coexisting pain and depression has
also been limited by the general lack of data
related to the rates of these disorders in
appropriate control groups. As chronic pain
and depression are both common disorders
(Bonica, 1980; Boyd & Weissman, 1982), a
certain degree of overlap between them may
be expected on the basis of chance alone. It
has also been noted that chronic disease in
general is associated with higher rates of
depression (Hall, 1980; Rush & Beck, 1978).
The argument that a specific association exists
between chronic pain and depression needs
to be evaluated via studies comparing chronic
pain patients to similar patients with non-
painful chronic illnesses. ,Of the controlled
studies previously reviewed, only two (Andra-
sik et al., 1982; Marbach & Lund, 1981) used
chronic pain patients seen in a nonpsychiatric
clinical setting, and both used nonpatient
control groups. Further, depression in both
of these studies was assessed using self-report
measures only.

Similarly, controlled studies are needed to
compare the frequency and severity of chronic
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pain symptoms in depressed versus other
psychiatric populations if it is to be concluded
that there is an unusually high frequency of
chronic pain problems in patients with de-
pressive disorders. Few studies have done this,
and methodological problems, including fail-
ure to specify pain assessment procedures as
well as affective symptoms (Cassidy et al.,
1957), and lack of a comprehensive pain
evaluation (Mathew et al., 1981), have limited
the conclusions that can be drawn from those
that have.

Models of Chronic Pain and Depression

Another major shortcoming in the litera-
ture has been the failure to develop refined
models of the relationship between chronic
pain and depression from which empirically
testable predictions may be derived. A few
preliminary attempts have been made to
explain the coexistence of the two syndromes
in terms of biological, behavioral, and psy-
chodynamic theories, and these are now re-
viewed.

Biological models. Recent advances in
neurochemistry and physiology have suggested
that a biological substrate common to depres-
sion and chronic pain may exist. Abnormal-
ities in the amount and action of certain
central nervous system (CNS) biogenic
amines (e.g., serotonin and norepinephrine)
in affective disorder have been repeatedly
documented (DeLeon-Jones, 1982; Goodwin,
Cowdry, & Webster, 1978). These same neu-
rotransmitters have been implicated in the
modulation of pain perception as well (Be-
nedetti, 1979; Hendler, 1982). Similarly, CNS
endogenous opiate-like substances, known as
endorphins, appear to have pain-modulating
functions (Mayer & Watkins, 1981; Terenius,
1978) and have also been postulated to play
a role in some psychiatric disorders, including
depression (Almay, Johansson, Von Knorring,
Terenius, & Wahlstrom, 1978; Lindstrom,
Widerlow, Gunne, Wahlstrom, & Terenius,
1978).

Ward et al. (1982) posited that imbalances
in CNS biogenic amines may produce
depression and may also modify modulation
of pain in the paleospinothalamic tract. In
this model, serotonin is thought to inhibit,
and norepinephrine to enhance, pain trans-

mission in this ascending CNS tract. It is
further hypothesized that tricyclic antidepres-
sants, by their effects on these neurotrans-
mitter systems, may not only relieve depres-
sion in conjunction with pain, but also di-
rectly alleviate pain that is modulated by this
tract. In partial support of this theory, Ward,
Bloom, Fawcett, and Friedel (1983) reported
that higher pretreatment levels of urinary
3-methoxy-4-hydroxyphenethylene glycol
(MHPG, a metabolite of CNS norepineph-
rine) were associated with greater pain relief
following a course of antidepressant medica-
tion in a group of depressed and anxious
subjects with chronic pain. However, anxiety
was an important confounding variable cor-
related both with higher initial MHPG levels
and greater pain relief after treatment.

A number of studies have reported thera-
peutic effects for tricyclic antidepressant
medications in the treatment of chronic pain
(Hameroff et al., 1982; Johansson & Von
Knorring, 1979; Pilowsky, Hallett, Bassett,
Thomas, & Penhall, 1982; Ward et al., 1979).
These results are consistent with the view
that similar biological mechanisms may be
involved in both disorders. However, caution
is needed in interpreting the results of such
studies. Many have not been well-controlled.
Results of the few controlled double-blind
randomized trials have been mixed, with
some suggesting the superiority of antide-
pressant medication to placebo for certain
types of pain (Hammeroff et al., 1982; Jo-
hansson & Von Knorring, 1979), and others
reporting no differences (Pilowsky et al.,
1982). As yet, the mechanism by which an-
tidepressants may affect chronic pain remains
unclear, and may or may not depend upon
their ability to relieve associated depression
(Lee & Spencer, 1977).

Blumer and Heilbronn (1982) presented a
model in which chronic pain in the absence
of identifiable organic pathology is viewed as
a psychological disorder within the spectrum
of depressive disorders. They supported this
proposal with data from a sample of chronic
pain patients showing a high frequency of
abnormalities on putative biological markers
of depression (dexamethasone nonsuppression
and decreased rapid eye movement [REM]
latency; Blumer, Zorick, Heilbronn, & Roth,
1982). However, the results were based on a
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small number of select subjects and were not
compared with a control sample. A more
recent study (Atkinson, Kremer, Risen, &
Bloom, 1983), using a heterogeneous sample
of chronic pain patients, found a much lower
rate of abnormality on one of these biological
markers (dexamethasone nonsuppression).
Further, this test now appears to have only
low-to-moderate sensitivity for detecting ma-
jor depression in psychiatric outpatient pop-
ulations (Amsterdam, Winokur, Caroff, &
Conn, 1982; Rabkin, Quitkin, Steward,
McGrath, & Puig-Antich, 1983). Because
Blumer's model also posited characteristic
psychodynamic features in this disorder, it is
discussed in greater length in the following
section.

The exploration of a common physiological
basis for pain and depression appears prom-
ising. However, research in this area is as yet
preliminary. Specific neurochemical mecha-
nisms that consistently operate in either dis-
order have not been definitively identified,
and the extent to which these may overlap in
the two syndromes is even less clear. The
question of whether such changes in neuro-
chemical processes are the precursors or the
products of these syndromes needs to be
answered. Finally, the extent to which these
physiological processes interact with behav-
ioral and cognitive aspects of these disorders
requires investigation.

Psychodynamic models. Chronic pain in
the absence of clear organic pathology has
been conceptualized in psychodynamic terms
from the time of Freud, who noted the exis-
tence of pain in conversion reactions (Freud,
1957). Engel (1959) observed that certain
patients exhibited a pattern of personality
traits and developmental factors which he
hypothesized to predispose them to chronic
pain. Blumer and Heilbronn (1982) extended
EngeFs concept by defining what they term
pain-prone disorder to be a nosological entity
within the spectrum of depressive disorder.
According to this model, pain is neither
primary nor secondary to depression, but
rather is a synchronous expression of the
disorder. They view the pain-prone patient as
having a clinical presentation characterized
in part by continuous pain, denial of emo-
tional and interpersonal difficulties, anhe-
donia, sleep disturbance, and inability to

tolerate success or happiness. As evidence for
the classification of pain-prone disorder as a
type of depressive disorder, these authors
cited the existence of similar symptoms in
chronic pain and depression, reports of greater
than expected rates of affective disorder in
the relatives of pain patients, and the presence
of similar psychodynamic features in chronic
pain and depressed patients.

The empirical basis for such a position is
lacking, however. Symptoms such as insomnia
and fatigue are not unique to depression and
may be associated with pain in the absence
of depression. Research on the prevalence of
affective disorders in families of chronic pain
patients is scant and based on a small number
of subjects (Schaffer, Donlon, & Bittle, 1980).
Also, it has not been demonstrated empiri-
cally that the personality traits and develop-
mental factors that they cite discriminate
either chronic pain or depressed patients from
other medical or psychiatric patients. Thus,
although the characterization of the pain-
prone personality presented by Blumer and
Heilbronn (1982) may describe a subsample
of patients with chronic nonmalignant pain,
it appears premature to identify all chronic
pain of obscure origin as a subtype of depres-
sion or to denote the pain-prone disorder as
a distinct nosological category (Williams &
Spitzer, 1982).

Behavioral and cognitive models. The op-
erant behavioral approach to chronic pain
has focused on the control of pain behaviors
(e.g., limping, restricting activity, talking about
pain) by environmental influences such as
sympathy, attention, financial compensation,
and avoidance of aversive activity (Fordyce,
1976). Depression has also been conceptual-
ized in behavioral terms as a response to
reduction in positive reinforcement for adap-
tive behavior (Ferster, 1973), especially likely
to occur in individuals who lack social skills
necessary to elicit positive reinforcement from
the environment (Lewinsohn, 1974).

Fordyce (1976) used a behavioral frame-
work to provide a possible explanation for
the development of depression in chronic
pain patients. The chronic pain sufferer can
be seen as having sustained a major reduction
in positive reinforcement, in that a range of
activities that had previously produced posi-
tive effects are instead accompanied or fol-
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lowed by pain. By restricting the range of
activities to avoid pain, the patient reduces
access to sources of reinforcement and be-
comes entrapped in a cycle of depression and
pain behavior. It has also been noted that
social consequences may serve to maintain
depressive behaviors (Coyne, 1976), as well
as pain and illness behaviors (Fordyce, 1976).

Although this model seems quite plausible
in explaining depression that develops after
the onset of pain, it does not account as well
for depression that develops prior to or si-
multaneously with pain, and it has not been
subjected to empirical testing. Research is
needed to determine if maintenance of an
adaptive behavioral repertoire associated with
positive consequences distinguishes patients
who do not become depressed subsequent to
having chronic pain from those who do.

The role of cognitive as well as behavioral
processes in mediating coexisting chronic pain
and depression appears to warrant further
attention in view of recent evidence support-
ing the use of cognitive-behavioral approaches
for treating both chronic pain (Turner &
Chapman, 1982) and depression (Hollon,
1981; Rehm & Kornblith, 1979). The cog-
nitive model proposed by Beck (1967) posited
that depression results from systematic neg-
ative distortions in cognitive processes, yield-
ing a negative view of the self, the world, and
the future. It would be predicted from this
theory that patients with both chronic pain
and depression are more likely to exhibit
distortions in cognition than chronic pain
patients who are not depressed. Such findings
were in fact reported by Lefebvre (1981). In
addition, Lefebvre found that patients with
both depression and chronic low back pain
showed more cognitive distortions on ques-
tionnaire items specifically related to back
pain that did depressed subjects without pain.
Further research is indicated to clarify whether
tendencies toward having negative cognitive
distortions predispose patients with chronic
pain to develop depression, or whether cog-
nitive distortions occur as a consequence of
being depressed and in pain.

Other cognitive-behavioral models of de-
pression have been developed such as the
learned helplessness model (Miller & Selig-
man, 1973; Seligman, 1972), the reformula-
tion of this model in terms of attribution

theory (Abramson, Seligman, & Teasdale,
1978), and Rehm's (1977) self-control model.
As yet, there has been no direct application
of these theories to the development of
depression with chronic pain, although they
have generated much research in the depres-
sion literature. Direct tests of the role of
attributions and self-control processes in this
area may prove fertile ground for future
research.

Summary

Despite many methodological problems,
some trends are apparent in the pain-depres-
sion literature. The majority of published
reports suggested that rates of depressive
symptoms are higher in chronic pain patients
than in general and many medical popula-
tions. However, due to the lack of controlled
studies, it cannot be concluded that syndromal
depression is more common among chronic
pain patients than other chronic medical
populations or healthy controls. Studies have
also generally reported a high frequency of
pain complaints (especially headache) in de-
pressed patients. Again, definitive conclusions
must await controlled studies comparing
chronic pain complaints in depressed versus
other psychiatric populations as well as
healthy controls.

The findings that about 50% of patients
with chronic pain and depression developed
the two disorders simultaneously, and that
about 40% became depressed sometime after
the onset of pain, if confirmed in prospective
longitudinal research, suggests that there may
be at least two distinct subgroups of this
population. It appears that coexisting pain
and depression may be a final common pre-
sentation reached by a number of pathways.
It is plausible that some, but not all, chronic
pain patients develop a secondary depression,
just as depression has been noted to follow
other acute and chronic medical diseases
(Hall, 1980; Rush & Beck, 1978). The pre-
sentation may range from mild depressive
symptoms (more common) to a full-blown
major depression (less common). In another
set of patients, pain may occur as a symptom
of depression, possibly mediated by a number
of psychological and/or biological mecha-
nisms, including anxiety, tension, somatic
preoccupation, and biochemical changes. In
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many of these latter patients, it appears that
pain is not a major presenting complaint and
treatment for it is not sought. In other cases,
primary depression may be masked by denial
of mood disturbance and selective focus on
somatic rather than cognitive and affective
aspects. Social and cultural factors appear to
be important in determining which symptoms
patients emphasize (Katon, Kleinman, & Ro-
sen, 1982). Such patients may be diagnosed
as chronic pain syndrome patients if they
pursue medical diagnoses and treatments and
are rewarded for pain behaviors by sympathy/
attention, financial compensation, and avoid-
ance of aversive responsibilities.

Thus, a variety of etiological processes and
clinical presentations appear to be associated
with conjoint chronic pain and depression.
It is noteworthy that examination of the
coexistence of these disorders, in some in-
stances, has taken the form of a search for a
unified nosological entity, with a common
etiology, course, and expected response to
treatment (Blumer & Heilbronn, 1982). The
literature suggests that what may be required
instead is an approach that investigates the
variety of paths by which individuals may
come to evidence both chronic pain and
depression. The usefulness of such a strategy
would be demonstrated if factors were iden-
tified that discriminate among various sub-
groups of patients with both chronic pain
and depression, and if optimal intervention
strategies for each were determined.

Implications for Future Research

Although this review has indicated that
there is now some empirical evidence that
depression frequently accompanies chronic
pain and vice versa, it has also emphasized
the methodological shortcomings of most of
the research in the area. Many basic issues
of theoretical and practical importance re-
main unresolved, pointing to the need for
controlled studies soundly designed to answer
specific questions. An overview of the meth-
odological weaknesses in research to date
leads logically to a number of recommenda-
tions for future research.

The basic question of the prevalence of
coexisting chronic pain and depression needs

to be addressed with greater precision. Rates
of depressive symptoms and syndromes in
well-defined samples of chronic pain patients
need to be established in comparison with
matched control groups. Similarly, research
is needed to determine the prevalence of
chronic pain problems in depressed patients.
In both types of research, depressive symp-
toms and syndromes should be defined by
DSM-III or RDC criteria, applied with doc-
umented reliability. Likewise, well-specified
criteria for the diagnosis of chronic pain
should be adhered to, including type, dura-
tion, and intensity of symptoms.

The cognitive, behavioral, physiological,
and sociocultural characteristics that discrim-
inate depressed from nondepressed chron-
ic pain patients and depressed patients with
and without pain need to be identified, with
the aim of determining factors that cause
patients to develop depression with pain.
Prospective studies following patients from
the date of initial presentation with pain or
depressive symptoms are needed, because
cross-sectional studies cannot determine
whether specific characteristics preceded or
resulted from depression or pain. Such re-
search needs to be closely linked to testing
hypotheses derived from theoretical models
of the chronic pain-depression association,
so that models can be either substantiated
and refined or rejected.

Another major area of needed inquiry has
to do with the treatment of coexisting chronic
pain and depression. Further controlled stud-
ies are necessary to evaluate commonly used
psychological and pharmacological therapies
for chronic pain and for depression to deter-
mine optimal intervention strategies for in-
dividuals with features of both disorders.
Samples in such studies should be carefully
selected and described, with caution taken in
generalizing results to other populations.

Progress in answering these and other im-
portant questions depends upon refinement
of current research methodology in studies
that address the heterogeneity of depressive
and pain disorders and their interactions.
Research characterized by greater conceptual
and methodological sophistication holds con-
siderable promise for leading to increased
understanding of, and improved treatments
for, coexisting chronic pain and depression.
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