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American College of Rheumatology as widespread pain
of at least 3 months’ duration in combination with tender-
ness at 11 or more of 18 specific tender point sites on the
body.1 Fibromyalgia occurs in approximately 2% of the
general population in the United States and is more com-
mon in women than in men, affecting 3.4% of women
compared with 0.5% of men.2

Results of previous studies of comorbidity suggest
that, in both community and clinic groups, fibromyalgia is
strongly associated with multiple somatic complaints and
depressive and anxiety symptoms as well as a personal
and family history of depression and accompanying anti-
depressant treatment.3,4 Patients with fibromyalgia have
also been reported to have significantly higher lifetime
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Objective: To assess the co-occurrence of
fibromyalgia with psychiatric disorders in partici-
pants of a fibromyalgia family study.

Method: Patients (probands) with fibromyal-
gia, control probands with rheumatoid arthritis,
and first-degree relatives of both groups com-
pleted a structured clinical interview and tender
point examination. The co-occurrence odds ratio
(OR) (the odds of a lifetime comorbid DSM-IV
disorder in an individual with fibromyalgia di-
vided by the odds of a lifetime comorbid disorder
in an individual without fibromyalgia, adjusted
for age and sex) was calculated; observations
were weighted by the inverse probability of selec-
tion, based on the fibromyalgia status of the pro-
band; and standard errors were adjusted for the
correlation of observations within families. The
study was conducted from September 1999 to
April 2002.

Results: We evaluated 78 fibromyalgia pro-
bands and 146 of their relatives, and 40 rheuma-
toid arthritis probands and 72 of their relatives.
Among the relatives of both proband groups, we
identified 30 cases of fibromyalgia, bringing the
total number of individuals with fibromyalgia to
108, compared with 228 without fibromyalgia.
The co-occurrence ORs for specific disorders in
individuals with versus those without fibromyal-
gia were as follows: bipolar disorder: 153 (95%
CI = 26 to 902, p < .001); major depressive disor-
der: 2.7 (95% CI = 1.2 to 6.0, p = .013); any anxi-
ety disorder: 6.7 (95% CI = 2.3 to 20, p < .001);
any eating disorder: 2.4 (95% CI = 0.36 to 17,
p = .36); and any substance use disorder: 3.3
(95% CI = 1.1 to 10, p = .040).

Conclusions: There is substantial lifetime
psychiatric comorbidity in individuals with fibro-
myalgia. These results have important clinical
and theoretical implications, including the possi-
bility that fibromyalgia might share underlying
pathophysiologic links with some psychiatric
disorders.
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ibromyalgia is a chronic musculoskeletal pain dis-
order of unknown etiology that is defined by the
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rates of mood and anxiety disorders and more somatic
symptoms than patients with rheumatoid arthritis, another
disorder characterized by chronic pain.5–7

Our group recently completed a controlled family
study of fibromyalgia in which we found that fibromyal-
gia aggregates in families.8 We also found that fibromyal-
gia coaggregates in families with major mood disorders8

as well as with mood disorders, anxiety disorders, eating
disorders, irritable bowel disorder, and migraine taken
collectively.9 These results, and the previous findings that
mood and anxiety disorders are frequently comorbid with
fibromyalgia, suggest that fibromyalgia may share a com-
mon physiologic abnormality with some psychiatric and
medical disorders.

To evaluate further the relationship between fibro-
myalgia and psychiatric disorders, we used diagnostic
data collected from the family study participants to assess
the co-occurrence of fibromyalgia with psychiatric dis-
orders in individuals, specifically the within-person asso-
ciation of disorders, rather than the familial association
of disorders. To our knowledge, this is the largest con-
trolled study of lifetime psychiatric comorbidity in fibro-
myalgia. Our hypothesis was that individuals with fibro-
myalgia would be significantly more likely than those
without fibromyalgia to have comorbid mood and anxiety
disorders.

METHOD

Patient Selection and Assessment
Full details of patient (proband) selection and assess-

ment are presented in Arnold et al.8 Briefly, from Sep-
tember 1999 to April 2002, we recruited probands with
fibromyalgia and probands with rheumatoid arthritis
without a lifetime diagnosis of fibromyalgia from con-
secutive referrals to 2 community rheumatology outpa-
tient practices. A comparison group of probands with
rheumatoid arthritis was chosen as a non-fibromyalgia
proband control group because these probands were also
seeking treatment at the same centers for a chronic, pain-
ful musculoskeletal condition. The use of probands with
rheumatoid arthritis as a control group reduces the possi-
bility of ascertainment bias due to the effects of seeking
treatment for a chronic painful condition.

In an attempt to optimize the design of the family study
from which data used here were obtained, probands in
both groups were required to be 40 to 55 years old (to ob-
tain a sample of relatives with a broad mixture of chil-
dren, siblings, and parents that was similar across proband
groups) and to have at least 1 first-degree relative avail-
able for interview and examination. Probands with fibro-
myalgia were diagnosed with a comprehensive clinical
evaluation using the American College of Rheumatology
criteria1; they were excluded if they had other rheuma-
tologic disorders. Probands with rheumatoid arthritis

were diagnosed using the American College of Rheuma-
tology 1987 revised criteria10 and were excluded if they
had fibromyalgia or other rheumatologic disorders. First-
degree relatives were eligible for the study if they were
at least 18 years old (since younger subjects would have
spent little time in the period of risk for fibromyalgia
and the other conditions under study) and had no con-
dition that would prevent them from being interviewed
(e.g., dementia). All probands and interviewed relatives
provided written informed consent for the study after all
study procedures were explained and before any study
procedures were performed. The University of Cincinnati
Institutional Review Board approved the study protocol.

Diagnostic and Statistical Manual of Mental Disor-
ders, Fourth Edition (DSM-IV) lifetime diagnoses11 were
determined using the Structured Clinical Interview for
DSM-IV Axis I Disorders–Patient Edition (SCID-I/P),12

together with an additional module for fibromyalgia
in SCID format.13 All participants also underwent a
tender point evaluation to assess for fibromyalgia using
the American College of Rheumatology criteria.1 One
investigator (L.M.A.) conducted the interviews of the
fibromyalgia and rheumatoid arthritis probands and
completed the tender point examinations for all partici-
pants. Another investigator (M.B.A.), who was blinded to
the proband diagnosis, conducted the interviews of the
relatives.

Statistical Analysis
To test the hypothesis that individuals with fibromyal-

gia are significantly more likely than those without fibro-
myalgia to have comorbid mood and anxiety disorders,
we used the co-occurrence odds ratio (OR), which is the
odds of a lifetime comorbid disorder in an individual with
fibromyalgia divided by the odds of a lifetime comorbid
disorder in an individual without fibromyalgia. We calcu-
lated 3 ORs: for probands only, for relatives only, and for
probands and relatives combined. In the ORs for relatives
and for the combined group, we adjusted for age and sex;
in the OR for probands, we adjusted only for age because
there were no male probands with fibromyalgia.

To correct for the effects of sampling induced by
selecting families of fibromyalgia probands at a higher
frequency than families of non-fibromyalgia probands
(rheumatoid arthritis group), we weighted observations
by the inverse probability of selection, based on the fi-
bromyalgia status (present or absent) of the proband
in the family; relatives are thereby weighted to represent
a random sample of the source population that gave rise
to the fibromyalgia probands. We used a method for ob-
taining prevalence estimates for disorders using the rela-
tives in case-control sampled probands (K.N.J.; N. M.
Laird, Ph.D.; J.I.H., unpublished data; available from au-
thors by request) to estimate the prevalence of fibromyal-
gia. The formula for calculating the prevalence of fibro-
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myalgia is pu/(1 – pa + pu), where pa is the proportion of
relatives of fibromyalgia probands with fibromyalgia
and pu is the proportion of relatives of non-fibromyalgia
(rheumatoid arthritis) probands with fibromyalgia. This
prevalence estimation method relies on the assumption
of single ascertainment of families and also requires that
the probability of proband selection be independent of
the characteristics of his or her relatives (K.N.J.; N. M.
Laird, Ph.D.; J.I.H., unpublished data). Because obser-
vations within families are correlated, we used gen-
eralized estimating equations to estimate standard er-
rors.14 We did not adjust standard errors for the
uncertainty surrounding the estimation of weights be-
cause, in general, not doing so overestimates the true
standard errors.15

Because many of the measures were correlated, it was
difficult to calculate an appropriate correction for the
effects of multiple comparisons. Therefore, the results
are presented without correction, with the α set at .05,
2-tailed. Accordingly, the reader should bear in mind
that some findings, especially those of marginal signif-
icance (.01 < p < .05), may represent chance associa-
tions. We used Stata 9.0 software (StataCorp, College
Station, Tex.) for analyses.

RESULTS

We evaluated 78 probands with fibromyalgia and 146 of
their first-degree relatives, and 40 probands with rheuma-
toid arthritis and 72 of their first-degree relatives. There
were 30 cases of fibromyalgia among the 218 total rela-
tives of both proband groups (27 relatives of fibromyalgia
probands and 3 relatives of rheumatoid arthritis probands),
bringing the total number of fibromyalgia cases to 108,
compared with 228 without fibromyalgia. The mean (SD)
age of the 108 individuals with fibromyalgia was 47.9 (8.5)
years; 105 (97%) were women, and 101 (94%) were white.
The 228 individuals without fibromyalgia had a mean (SD)
age of 53.1 (15.0); 83 (36%) were women, and 211 (93%)
were white. The lifetime prevalence of psychiatric disor-
ders in the proband groups, in relatives with and without
fibromyalgia, and in the combined group of probands and
relatives with and without fibromyalgia is shown in Table
1. There were no significant differences in the lifetime
prevalence of psychiatric disorders between the 118 pro-
bands and the 218 total relatives, except for specific pho-
bia, which was significantly more common in the probands
than relatives (22/118 [18.6%] vs. 3/218 [1.4%], respec-
tively; p < .001, by Fisher exact test, 2-tailed).

Table 1. Lifetime Prevalence of Psychiatric Disorders in Patients and Relatives With and Without Fibromyalgia
Patient Probands Probands and Relatives

Rheumatoid Arthritis Relatives Combined

Fibromyalgia (No Fibromyalgia) Fibromyalgia No Fibromyalgia Fibromyalgia No Fibromyalgia
(N = 78), (N = 40), (N = 30), (N = 188), (N = 108), (N = 228),

Disorder N (%) N (%) N (%) N (%) N (%) N (%)

Mood disorders
Bipolar disorder 10 (12.8) 0 2 (6.7) 3 (1.6) 12 (11.1) 3 (1.3)
Major depressive disorder 48 (61.5) 11 (27.5) 19 (63.3) 64 (34.0) 67 (62.0) 75 (32.9)
Major mood disorder 58 (74.4) 11 (27.5) 21 (70.0) 67 (35.6) 79 (73.1) 78 (34.2)
Dysthymic disordera 1 (1.3) 0 1 (3.3) 4 (2.1) 2 (1.9) 4 (1.8)

Anxiety disorders
Generalized anxiety disordera 4 (5.1) 3 (7.5) 1 (3.3) 6 (3.2) 5 (4.6) 9 (3.9)
Obsessive-compulsive disorder 5 (6.4) 0 2 (6.7) 4 (2.1) 7 (6.5) 4 (1.8)
Panic disorderb 22 (28.2) 3 (7.5) 9 (30.0) 12 (6.4) 31 (28.7) 15 (6.6)
Posttraumatic stress disorder 18 (23.1) 2 (5.0) 5 (16.7) 8 (4.3) 23 (21.3) 10 (4.4)
Social phobia 16 (20.5) 2 (5.0) 5 (16.7) 5 (2.7) 21 (19.4) 7 (3.1)
Specific phobia 17 (21.8) 5 (12.5) 0 3 (1.6) 17 (15.7) 8 (3.5)
Agoraphobia without panic disorder 1 (1.3) 0 0 2 (1.1) 1 (0.9) 2 (0.9)
Any anxiety disorder 47 (60.3) 10 (25.0) 13 (43.3) 30 (16.0) 60 (55.6) 40 (17.5)

Eating disorders
Anorexia nervosa 3 (3.8) 0 1 (3.3) 2 (1.1) 4 (3.7) 2 (0.9)
Binge-eating disorder 3 (3.8) 1 (2.5) 3 (10.0) 2 (1.1) 6 (5.6) 3 (1.3)
Bulimia nervosa 2 (2.6) 0 2 (6.7) 1 (0.5) 4 (3.7) 1 (0.4)
Any eating disorder 7 (9.0) 1 (2.5) 5 (16.7) 5 (2.7) 12 (11.1) 6 (2.6)

Substance use disorders
Alcohol abuse/dependence 17 (21.8) 4 (10.0) 4 (13.3) 35 (18.6) 21 (19.4) 39 (17.1)
Drug abuse/dependence 12 (15.4) 1 (2.5) 3 (10.0) 18 (9.6) 15 (13.9) 19 (8.3)
Any substance use disorder 20 (25.6) 5 (12.5) 6 (20.0) 39 (20.7) 26 (24.1) 44 (19.3)

Somatoform disorders
Hypochondriasis 1 (1.3) 0 0 0 1 (0.9) 0
Somatization disorder 1 (1.3) 0 1 (3.3) 0 2 (1.9) 0

Psychotic disorders
Schizophrenia 1 (1.3) 0 0 0 1 (0.9) 0

aCurrent diagnosis only.
bWith or without agoraphobia.
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Compared with the combined group of probands and
relatives without fibromyalgia, those with fibromyalgia
were significantly more likely to have comorbid bipolar
disorder, major depressive disorder, major mood disorder
(major depressive disorder or bipolar disorder), panic
disorder, posttraumatic stress disorder, social phobia,
obsessive-compulsive disorder, any anxiety disorder, ano-
rexia nervosa, bulimia nervosa, and any substance use

disorder. There were no significant differences between
relatives and probands in the degree of the comorbidity of
fibromyalgia and other disorders. The co-occurrence ORs
for each of the disorders in the probands, relatives, and the
combined group are presented in Table 2. Among indi-
viduals with fibromyalgia and a co-occurring lifetime
mood, anxiety, or eating disorder, the onset of the co-
occurring disorder was usually greater than 1 year before
the onset of fibromyalgia (Figure 1).

DISCUSSION

We found a significant association of fibromyalgia
with mood disorders, anxiety disorders, eating disorders,
and substance use disorders.

Mood Disorders
Individuals with fibromyalgia were significantly more

likely than those without fibromyalgia to have comorbid
major depressive disorder. This finding is consistent
with some controlled,5,7 uncontrolled,16,17 and community-
based2,4 studies, but not all previous studies.6,18 To provide
a further comparison of previous studies with the results
of the present study, we performed a meta-analysis of
the 5 controlled studies that used structured diagnostic

Table 2. Co-Occurrence of Fibromyalgia With Psychiatric Disordersa

Co-Occurrence Odds Ratio (OR)

Probands and Relatives
Patient Probandsb Relativesc Combinedc

Disorder OR 95% CI p OR 95% CI p OR 95% CI p

Mood disorders
Bipolar disorder ∞d 1.5 to ∞ .016 103 9.8 to 1083 < .001 153 26 to 902 < .001
Major depressive disorder 4.3 1.8 to 10 < .001 2.6 0.44 to 16 .29 2.7 1.2 to 6.0 .013
Major mood disorder 8.4 3.4 to 21 < .001 9.0 2.9 to 27 < .001 6.2 2.9 to 14 < .001
Dysthymic disorder … 0.28 0.02 to 4.1 .35 0.48 0.07 to 3.5 .47

Anxiety disorders
Generalized anxiety disorder 0.75 0.16 to 3.5 .71 2.5 0.31 to 27 .51 0.87 0.21 to 3.7 .86
Obsessive-compulsive disorder ∞d 0.69 to ∞ .17 2.9 0.31 to 27 .35 14 2.8 to 72 .001
Panic disorder 4.7 1.2 to 18 .024 3.7 0.40 to 33 .25 5.0 1.9 to 13 .001
Posttraumatic stress disorder 5.7 1.2 to 26 .025 30 4.0 to 226 < .001 12 2.9 to 51 < .001
Social phobia 4.8 1.03 to 22 .046 11 0.99 to 114 .051 8.9 2.2 to 36 .002
Specific phobia 1.7 0.56 to 5.0 .35 … 2.0 0.73 to 5.5 .18
Agoraphobia without panic disorder … … 4.0 0.37 to 45 .25
Any anxiety disorder 4.7 2.0 to 11 < .001 6.8 1.0 to 46 .48 6.7 2.3 to 20 < .001

Eating disorders
Anorexia nervosa … .55 3.5 0.17 to 72 .42 13 2.0 to 82 .007
Binge-eating disorder 1.4 0.20 to 10 .73 1.1 0.07 to 19 .94 1.2 0.14 to 10 .86
Bulimia nervosa … .55 120 7.7 to 1863 < .001 74 4.7 to 1176 .002
Any eating disorder 4.2 0.52 to 31 .16 1.8 0.14 to 23 .66 2.4 0.36 to 17 .36

Substance use disorders
Alcohol abuse/dependence 2.1 0.62 to 6.9 .23 1.2 0.27 to 5.2 .83 2.0 0.72 to 5.5 .18
Drug abuse/dependence 5.6 0.68 to 46 .11 3.1 0.25 to 40 .38 2.4 0.55 to 11 .24
Any substance use disorder 2.6 0.65 to 6.0 .23 3.6 0.59 to 22 .17 3.3 1.1 to 10 .040

aSomatoform disorders and psychotic disorders had insufficient data to compute odds ratio (fewer than 5 subjects with disorder).
bExcept where noted otherwise, adjusted for age.
cExcept where noted otherwise, adjusted for age and sex; observations weighted by inverse probability of selection, based on status of proband in

family; standard errors adjusted for correlation of observations within families.
dUnadjusted odds ratio.
Abbreviation: CI = confidence interval.
Symbols: ∞ = infinity, … = insufficient data to compute odds ratio.
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interviews5–7,18,19 to assess major depressive disorder,
using a random-effects model.20 The meta-analytic odds
ratios showed a significant degree of co-occurrence with
major depressive disorder: OR (95% CI) of 3.6 (1.1 to
11), p = .031, which is similar to the OR obtained in the
present study.

In addition to the co-occurrence of fibromyalgia and
major depressive disorder, we also found that individuals
with fibromyalgia were significantly more likely to have
comorbid bipolar disorder than those without fibromy-
algia. The co-occurrence of bipolar disorder in fibro-
myalgia patients has received little attention in previous
studies. Only 1 previous study found comorbid bipolar
disorder in 2 (6%) of 33 women with fibromyalgia.16 The
presence of comorbid bipolar disorder has important
clinical implications, because antidepressants that are
often used to treat fibromyalgia21–23 may precipitate
hypomanic, manic, or mixed episodes in predisposed in-
dividuals who have existing or latent bipolar disorder.24

Anxiety Disorders
We also found that individuals with fibromyalgia were

significantly more likely than those without fibromyalgia
to have comorbid anxiety disorders, including panic
disorder, posttraumatic stress disorder, social phobia, and
obsessive-compulsive disorder. These results are again
consistent with other controlled,5,7,19 uncontrolled,16,17

and community-based2,4 studies. We conducted a meta-
analysis examining the co-occurrence of fibromyalgia
with panic disorder and obsessive-compulsive disorder,
again using the 5 studies cited above from our meta-
analysis of fibromyalgia and major depressive disorder.
We used a Mantel-Haentzel procedure to combine odds
ratios in these cases because the estimates were too im-
precise (due to small sample size) to use a random-effects
model. The meta-analytic ORs (95% CI) showed a sig-
nificant degree of co-occurrence of fibromyalgia with
panic disorder (9.0 [3.5 to 23], p < .001) and obsessive-
compulsive disorder (4.8 [1.0 to 23], p = .035). These re-
sults are also consistent with the ORs obtained in the
present study.

The significant co-occurrence of fibromyalgia and
posttraumatic stress disorder is consistent with prior stud-
ies that demonstrated high rates of posttraumatic stress
disorder symptoms in patients with fibromyalgia,25,26 a
significant association between fibromyalgia and a life-
time diagnosis of posttraumatic stress disorder,27 and
marked comorbidity between posttraumatic stress disor-
der and fibromyalgia symptoms in a community-based
study.28 However, previous studies provide insufficient
data to permit a meta-analysis of the type performed
above. Even fewer studies have examined the relation-
ship between fibromyalgia and social phobia, and more
study of this disorder in patients with fibromyalgia is
needed.

Eating Disorders
We also found a significant co-occurrence of anorexia

nervosa and bulimia nervosa with fibromyalgia. This
type of co-occurrence has not been previously reported,
possibly because eating disorders are less common, and
previous studies have had insufficient power to detect
this association.

Substance Use Disorders
We found a significant co-occurrence between fibro-

myalgia and any substance use disorder, but this finding
was only marginally significant (p = .040), and the co-
occurrence with either alcohol use disorders or drug use
disorders individually failed to reach significance. Previ-
ous controlled studies of the co-occurrence of fibromy-
algia with dependence or abuse of alcohol5,15 or drugs5

have failed to find a significant co-occurrence, but they
have had little power to detect co-occurrence. Of note
is that in this sample we found no evidence that fibro-
myalgia coaggregated with substance use disorders in
families.9 On balance, the importance of a relationship,
if any, between fibromyalgia and substance use disorders
is unclear.

Overall Implications
Our findings have both practical and theoretical im-

plications. On a practical level, given the frequent co-
morbidity of fibromyalgia with psychiatric disorders,
clinicians should be alerted to inquire about these con-
ditions when evaluating and treating patients with fib-
romyalgia. The overall outcome of treatment in such
patients will be determined not only by the improvement
of fibromyalgia itself, but also by the response of associ-
ated conditions.

On a theoretical level, our findings augment the grow-
ing evidence that fibromyalgia may be part of a larger
group of disorders that may share common etiologic fea-
tures. As we have proposed elsewhere, the findings lend
support to the hypothesis that there are shared risk fac-
tors for fibromyalgia and mood and anxiety disorders,8,9

as well as to affective spectrum disorder.9 Evidence
from 2 recent family studies of fibromyalgia suggests
that fibromyalgia and mood disorders share common
(and, possibly genetic) determinants.8,29,30 For example,
abnormalities in central monoaminergic neurotransmis-
sion might be involved in both mood and anxiety disor-
ders and fibromyalgia.8 In addition, recent neuroimaging
studies point to the possibility that similar areas of the
brain, such as the anterior cingulated cortex, might be
involved in both the regulation of pain and emotional
dysregulation of some anxiety disorders.27 The obser-
vation in the present study that comorbid psychiatric
disorders preceded the onset of fibromyalgia in most
cases suggests that the psychiatric disorder does not
usually develop simply as a consequence of having
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fibromyalgia. The previously reported family study find-
ings of coaggregation of major mood disorder and fi-
bromyalgia8 are also inconsistent with the hypothesis
that fibromyalgia results from psychiatric disorders.
Rather, the results of the present study and the family
study are more consistent with the hypothesis of
shared vulnerability for these psychiatric disorders and
fibromyalgia.

More broadly, fibromyalgia is not only comorbid with
psychiatric disorders, but with a number of other medical
disorders—several of which also share similar patterns
of psychiatric comorbidity. These include chronic fatigue
syndrome, irritable bowel syndrome, multiple chemical
sensitivity, interstitial cystitis, and others.9,16,31–35 As we
have reported previously,9 the patient probands with
fibromyalgia in this study had an elevated lifetime prev-
alence of chronic fatigue syndrome, irritable bowel syn-
drome, and migraine, as compared with the probands
with rheumatoid arthritis; we did not assess other poten-
tially related medical disorders. As we have discussed
elsewhere,31 similar sets of overlapping conditions have
been referred to by various names, including “affective
spectrum disorder,”16,31,36 “dysfunctional spectrum syn-
drome,”37 “neurosomatic disorders,”38 and “functional
somatic syndromes.”39 Family studies9,32,40,41 suggest that
common familial, and likely common genetic, factors
underlie the predisposition to this set of medical and
psychiatric disorders.

Several limitations of this study should be considered.
First, there is the possibility of ascertainment bias for ei-
ther the patient probands or the relatives. With regard to
the probands, the results could be biased if the differen-
tial between patients with fibromyalgia and a random
population sample of individuals with fibromyalgia in
the population with respect to co-occurrence (the “co-
occurrence differential”) was greater or lesser than the
co-occurrence differential between patients with rheu-
matoid arthritis and a random population sample of indi-
viduals without fibromyalgia in the population. It is
likely that both patient groups would display a slightly
higher prevalence of comorbid psychiatric conditions.
One study42 found a higher prevalence of psychiatric dis-
orders in patients with fibromyalgia compared with indi-
viduals from the community with fibromyalgia who had
not sought treatment. It should be noted, however, that
the association of psychopathology with fibromyalgia is
unlikely to be accounted for solely by the effect of ascer-
tainment bias, because other community-based studies
have found an association between psychiatric disorders
and fibromyalgia2,43 or chronic widespread pain.4,44 Stud-
ies of individuals with rheumatoid arthritis have reported
a slight excess of psychiatric comorbidity compared with
the general population, which is similar in magnitude to
that found in association with other chronic medical con-
ditions.43,45–47 In light of these considerations, it is likely

that the co-occurrence differential would be similar in
both patient groups. This impression is supported by the
finding that the co-occurrence ORs in the relatives, who
were not care-seeking, were nearly identical to those in
the patients—a finding that also justifies combining the 2
groups for analysis.

With regard to the relatives, as we have discussed, as-
certainment bias is much less likely. The weighting used
for observations from relatives would be expected to pro-
duce a sample representative of the source population that
gave rise to the patients with fibromyalgia. However, if
the patient probands with fibromyalgia and rheumatoid
arthritis were indeed more likely to have co-occurring
psychiatric disorders than individuals with and without
fibromyalgia, respectively, in the general population, then
the sample of relatives would be biased somewhat toward
having a higher prevalence of these conditions due to the
effect of familial factors for these disorders. This bias, in
turn, could influence co-occurrence ORs in the relatives.
In the setting of approximately equal bias toward comor-
bidity in both patient groups, the effect would be to bias
the ORs toward the null. There is also the possibility of
ascertainment bias in findings from the relatives if the
weighting procedure does not accurately yield the inverse
of the true selection probabilities. However, substantial
bias from this source is unlikely, in that the results are very
similar even if no weighting is used.

Second, the source population that gave rise to the
families may not be representative of the larger general
population, thus potentially reducing generalizability. It
should be considered that almost all of the participants
were white, so the results may not generalize to popula-
tions with different racial and ethnic characteristics.
Third, the interviewers were not blinded to the diagnosis
of fibromyalgia in the participants. Thus, there is the pos-
sibility of observer bias if investigators were more likely
or less likely to make diagnoses in individuals with fibro-
myalgia compared with individuals without fibromyalgia.
However, while some observer bias may have been
present, it seems unlikely to have greatly influenced the
results. Fourth, all but 3 of the subjects with fibromyalgia
were women. Therefore, it is possible the results would
not generalize to men with fibromyalgia. Fifth, even
though this is the largest study of the comorbidity of fibro-
myalgia and psychiatric disorders performed thus far, it is
still not large enough to explore adequately many issues of
importance.

In summary, we found that individuals with fibromyal-
gia were significantly more likely than those without
fibromyalgia to have lifetime comorbid mood, anxiety,
and eating disorders. These findings support the possibil-
ity of shared etiologic factors between fibromyalgia and
these psychiatric disorders. Patients with fibromyalgia
should be routinely evaluated for the presence of comor-
bid psychiatric disorders.



© COPYRIGHT 2006 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2006 PHYSICIANS POSTGRADUATE PRESS, INC.

Psychiatric Comorbidity in Fibromyalgia

J Clin Psychiatry 67:8, August 2006 1225

REFERENCES

1. Wolfe F, Smythe HA, Yunus MB, et al. The American College of
Rheumatology 1990 criteria for the classification of fibromyalgia.
Arthritis Rheum 1990;33:160–172

2. Wolfe F, Ross K, Anderson J, et al. The prevalence and characteristics of
fibromyalgia in the general population. Arthritis Rheum 1995;38:19–28

3. Wolfe F, Ross K, Anderson J, et al. Aspects of fibromyalgia in the gen-
eral population: sex, pain threshold, and fibromyalgia symptoms.
J Rheumatol 1995;22:151–156

4. White KP, Nielson WR, Harth M, et al. Chronic widespread musculo-
skeletal pain with or without fibromyalgia: psychological distress in a
representative community adult sample. J Rheumatol 2002;29:588–594

5. Hudson JI, Hudson MS, Pliner LF, et al. Fibromyalgia and major affec-
tive disorder: a controlled phenomenology and family history study.
 Am J Psychiatry 1985;142:441–446

6. Kirmayer LJ, Robbins JM, Kapusta MA. Somatization and depression in
fibromyalgia syndrome. Am J Psychiatry 1988;145:950–954

7. Walker EA, Keegan D, Gardner G, et al. Psychosocial factors in fibro-
myalgia compared with rheumatoid arthritis, 1: psychiatric diagnoses and
functional disability. Psychosom Med 1997;59:565–571

8. Arnold LM, Hudson JI, Hess EV, et al. Family study of fibromyalgia.
Arthritis Rheum 2004;50:944–952

9. Hudson JI, Arnold LM, Keck PE Jr, et al. Family study of fibromyalgia
and affective spectrum disorder. Biol Psychiatry 2004;56:884–891

10. Arnett FC, Edworthy SM, Bloch DA, et al. The American Rheumatism
Association 1987 revised criteria for the classification of rheumatoid
arthritis. Arthritis Rheum 1988;31:315–324

11. American Psychiatric Association. Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition. Washington, DC:
American Psychiatric Association; 1994

12. First MB, Spitzer RL, Gibbon M, et al. Structured Clinical Interview for
the DSM-IV Axis I Disorders-Patient Edition (SCID-I/P, Version 2.0).
New York, NY: Biometrics Research Department,
New York State Psychiatric Institute; 1995

13. Pope HG Jr, Hudson JI. A supplemental interview for forms of “affective
spectrum disorder.” Int J Psychiatry Med 1991;21:202–232

14. Zeger SL, Liang KY. Longitudinal data analysis for discrete and continu-
ous outcomes. Biometrics 1986;42:121–130

15. Robins JM. Marginal structural models versus structural nested models
as tools for causal inference. In: Halloran ME, Berry D, eds. Statistical
Models in Epidemiology: The Environment and Clinical Trials.
New York, NY: Springer Verlag; 1999:95–134

16. Hudson JI, Goldenberg DL, Pope HG Jr, et al. Comorbidity of fibro-
myalgia with medical and psychiatric disorders. Am J Med 1992;
92:363–367

17. Epstein SA, Kay G, Clauw D, et al. Psychiatric disorders in patients with
fibromyalgia. Psychosomatics 1999;40:57–63

18. Ahles TA, Khan SA, Yunus MB, et al. Psychiatric status of patients with
primary fibromyalgia, patients with rheumatoid arthritis, and subjects
without pain: a blind comparison of DSM-III diagnoses. Am J Psychiatry
1991;148:1721–1726

19. Malt EA, Berle JE, Olafsson S, et al. Fibromyalgia is associated with
panic disorder and functional dyspepsia with mood disorders: a study of
women with random sample population controls. J Psychosom Res
2000;49:285–289

20. DerSimonian R, Laird N. Meta-analysis in clinical trials.
Control Clin Trials 1986;7:177–188

21. Arnold LM, Keck PE Jr, Welge JA. Antidepressant treatment of fibro-
myalgia: a meta-analysis and review. Psychosomatics 2000;41:104–113

22. Arnold LM, Hess EV, Hudson JI, et al. A randomized, placebo-
controlled, double-blind, flexible-dose study of fluoxetine in the
treatment of women with fibromyalgia. Am J Med 2002;112:191–197

23. Arnold LM, Lu Y, Crofford LJ, et al. A double-blind, multicenter trial
comparing duloxetine with placebo in the treatment of fibromyalgia
patients with or without major depressive disorder. Arthritis Rheum
2004;50:2974–2984

24. Wehr T, Goodwin F. Rapid cycling in manic depression induced by

tricyclic antidepressants. Arch Gen Psychiatry 1979;36:555–559
25. Sherman JJ, Turk DC, Okifuji A. Prevalence and impact of posttraumatic

stress disorder-like symptoms on patients with fibromyalgia syndrome.
Clin J Pain 2000;16:127–134

26. Cohen H, Neumann L, Haiman Y, et al. Prevalence of post-traumatic
stress disorder in fibromyalgia patients: overlapping syndromes or post-
traumatic fibromyalgia syndrome? Semin Arthritis Rheum 2002;
32:38–50

27. Roy-Byrne P, Smith WR, Goldberg J, et al. Post-traumatic stress disorder
among patients with chronic pain and chronic fatigue. Psychol Med
2004;34:363–368

28. Raphael KG, Janal MN, Nayak S. Comorbidity of fibromyalgia and post-
traumatic stress disorder symptoms in a community sample of women.
Pain Med 2004;5:33–41

29. Raphael KG, Janal MN, Nayak S, et al. Familial aggregation of depres-
sion in fibromyalgia: a community-based test of alternative hypotheses.
Pain 2004;110:449–460

30. Arnold LM, Hudson JI, Keck PE Jr. Reply to Ablin JN, Aloush V. Causes
of familial aggregation of fibromyalgia: comment on the article by
Arnold et al. [letter]. Arthritis Rheum 2004;50:3059–3060

31. Hudson JI, Pope HG Jr. The concept of affective spectrum disorder:
relationship to fibromyalgia and other syndromes of chronic fatigue and
chronic muscle pain. Baillieres Clin Rheumatol 1994;8:839–856

32. Bell IR, Miller CS, Schwartz GE. An olfactory-limbic model of multiple
chemical sensitivity syndrome: possible relationships to kindling and
affective spectrum disorders. Biol Psychiatry 1992;32:218–242

33. Black DW, Okiishi C, Gabel J, et al. Psychiatric illness in the first-degree
relatives of persons reporting multiple chemical sensitivities.
Toxicol Ind Health 1999;15:410–414

34. Fiedler N, Kipen HM, DeLuca J, et al. A controlled comparison
of multiple chemical sensitivities and chronic fatigue syndrome.
Psychosomatic Med 1996;58:38–49

35. Aaron LA, Burke MM, Buchwald D. Overlapping conditions among
patients with chronic fatigue syndrome, fibromyalgia, and temporoman-
dibular disorder. Arch Intern Med 2000;160:221–227

36. Hudson JI, Pope HG Jr. Affective spectrum disorder: does antidepressant
response identify a family of disorders with a common pathophysiology.
Am J Psychiatry 1990;147:552–564

37. Yunus MB. Psychological aspects of fibromyalgia syndrome: a compo-
nent of the dysfunctional spectrum syndrome. Baillieres Clin Rheumatol
1994;8:811–837

38. Goldstein JA. Fibromyalgia syndrome: a pain modulation disorder related
to altered limbic function? Baillieres Clin Rheumatol 1994;8:777–800

39. Barsky AJ, Borus JF. Functional somatic syndromes. Ann Intern Med
1999;130:910–921

40. Hudson JI, Mangweth B, Pope HG Jr, et al. Family study of affective
spectrum disorder. Arch Gen Psychiatry 2003;60:170–177

41. Weissman MM, Gross R, Fyer A, et al. Interstitial cystitis and panic dis-
order: a potential genetic syndrome. Arch Gen Psychiatry 2004;61:
273–279

42. Aaron LA, Bradley LA, Alarcon GS, et al. Psychiatric diagnoses in pa-
tients with fibromyalgia are related to health care seeking behavior rather
than to illness. Arthritis Rheum 1996;39:436–445

43. Patten SB, Beck CA, Kassam A, et al. Long-term medical conditions and
major depression: strength of association for specific conditions in the
general population. Can J Psychiatry 2005;50:195–202

44. Benjamin S, Morris S, McBeth J, et al. The association between chronic
widespread pain and mental disorder: a population-based study.
Arthritis Rheum 2000;43:561–567

45. Wells KB, Golding JM, Burnam MA. Psychiatric disorder in a sample of
the general population with and without chronic medical conditions.
Am J Psychiatry 1988;145:976–981

46. Hawley DJ, Wolfe F. Depression is not more common in rheumatoid
arthritis: a 10-year longitudinal study of 6153 patients with rheumatic
disease. J Rheumatol 1993;20:2025–2031

47. Dickens C, McGowan L, Clark-Carter D, et al. Depression in rheumatoid
arthritis: a systematic review of the literature with meta-analysis.
Psychosom Med 2002;64:52–60


	Table of Contents



