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Treatment of Fibromyalgia with Antidepressants

 

A Meta-analysis
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James Santoro, MD, MPH, Kurt Kroenke, MD, Jeffrey L. Jackson, MD, MPH

 

BACKGROUND: 

 

Fibromyalgia is a common, poorly understood
musculoskeletal pain syndrome with limited therapeutic op-
tions.

 

OBJECTIVE: 

 

To systematically review the efficacy of antide-
pressants in the treatment of fibromyalgia and examine
whether this effect was independent of depression.

 

DESIGN: 

 

Meta-analysis of English-language, randomized, pla-
cebo-controlled trials. Studies were obtained from searching

 

MEDLINE

 

, 

 

EMBASE

 

, and 

 

PSYCLIT

 

 (1966-1999), the Cochrane Li-
brary, unpublished literature, and bibliographies. We per-
formed independent duplicate review of each study for both
inclusion and data extraction.

 

MAIN RESULTS: 

 

Sixteen randomized, placebo-controlled tri-
als were identified, of which 13 were appropriate for data ex-
traction. There were 3 classes of antidepressants evaluated:
tricyclics (9 trials), selective serotonin reuptake inhibitors (3
trials), and S-adenosylmethionine (2 trials). Overall, the qual-
ity of the studies was good (mean score 5.6, scale 0-8). The
odds ratio for improvement with therapy was 4.2 (95% confi-
dence interval [95% CI], 2.6 to 6.8). The pooled risk differ-
ence for these studies was 0.25 (95% CI, 0.16 to 0.34), which
calculates to 4 (95% CI, 2.9 to 6.3) individuals needing treat-
ment for 1 patient to experience symptom improvement.
When the effect on individual symptoms was combined, anti-
depressants improved sleep, fatigue, pain, and well-being, but
not trigger points. In the 5 studies where there was adequate
assessment for an effect independent of depression, only 1
study found a correlation between symptom improvement
and depression scores. Outcomes were not affected by class
of agent or quality score using meta-regression.

 

CONCLUSION: 

 

Antidepressants are efficacious in treating
many of the symptoms of fibromyalgia. Patients were more
than 4 times as likely to report overall improvement, and re-
ported moderate reductions in individual symptoms, particu-
larly pain. Whether this effect is independent of depression
needs further study.
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F

 

ibromyalgia is a syndrome of chronic musculoskeletal
pain that is commonly diagnosed, poorly understood,

and difficult to treat. Fibromyalgia accounts for 15% of
outpatient rheumatology visits and 5% of general medi-
cine visits.

 

1

 

 It is more common in females and the inci-
dence increases with age.

 

2

 

 Typical symptoms include
chronic musculoskeletal pain and stiffness, tenderness
over specific trigger points, fatigue, and disrupted sleep.

The role of psychological factors in the pathogenesis
of fibromyalgia is controversial. Depressive symptoms are
often present, but it has been difficult to determine if de-
pressive disorders are a primary cause of fibromyalgia, or
a reaction to the debilitating symptoms of this disease. It
has been reported that over half of patients diagnosed
with fibromyalgia have a lifetime history of depression, al-
though active depression is present in only one third.

 

3,4

 

Conversely, it has also been reported that the prevalence
of depression is no higher in fibromyalgia than in rheu-
matoid arthritis or normal controls.

 

5,6

 

While antidepressant therapy has been demonstrated
to be efficacious in pain syndromes for which there is a
well-established understanding of the pathophysiology,

 

7–9

 

the evidence regarding efficacy of antidepressants in other
types of physical symptom syndromes such as fibromyal-
gia has not been critically reviewed.

The purpose of this paper is to systematically review
the literature on the efficacy of antidepressive agents in the
treatment of fibromyalgia and assess whether any demon-
strated efficacy is independent of an effect on depression.

 

METHODS

 

We searched 

 

MEDLINE

 

 (January 1966–June 1999), 

 

PSYC-

LIT

 

 (1974–1998) and 

 

EMBASE

 

 (1974–1998) using the following
text and key words (all languages, limited to “human”): anti-
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depressive agents, serotonin uptake inhibitors, monoamine
oxidase inhibitors, amoxapine, clomipramine, tramipramine,
desipramine, doxepin, imipramine, amitriptyline, mapro-
tiline, nortriptyline, protriptyline, trazodone, nefazodone, flu-
oxetine, fluvoxamine, paroxetine, sertraline, femoxetine,
venlafaxine, bupropion, citalopram, mianserin, pizotyline,
pizotifen, and fibromyalgia, fibrositis, fibromyositis. We used
the Cochrane library,

 

10

 

 searching the clinical trials registry
for randomized trials, and the Cochrane Database of Sys-
tematic Reviews (

 

DARE

 

) for systematic reviews. We also
searched Federal Research in Progress (

 

FEDRIP

 

) to identify un-
published literature. We searched the references of reviewed
articles for additional articles missed by the computerized
database search. All primary and review articles, as well as
their references, were reviewed independently in duplicate.

Studies were screened for inclusion (through review
of the published article) based on the following criteria:
randomization of treatment, placebo control, at least 1
group receiving an antidepressant, and report of measur-
able outcomes. Each study was reviewed in duplicate for
inclusion with substantial interrater agreement (

 

k

 

 

 

5

 

 0.70).
Disagreements were arbitrated by consensus.

The quality of each included trial was assessed using
a 6-item instrument developed and validated by Jadad.

 

11

 

The 6 items in this scale include description and appro-
priateness of randomization, adequacy of blinding, de-
scription of withdrawals and dropouts, appropriateness of
statistical analysis, clear description of inclusion and ex-
clusion criteria and a method to assess adverse treatment
effects. Study quality was assessed independently in dupli-
cate, with substantial interrater agreement (intraclass 

 

r

 

 

 

5

 

.84). Disagreements were arbitrated by consensus.
Abstracted data included setting, country of origin,

treatment characteristics (dose, duration, follow-up), de-
mographics, number of participants enrolled, assessment
of comorbid psychiatric disease, follow-up losses, adverse
effects, and outcomes. Outcomes were extracted as either
dichotomous or continuous variables (or both), depending
on how they were reported in the studies.

All analyses were done using STATA, module “metan”
(STATA Corp., College Station, Tex). Assessment for publi-
cation bias was done using the methods of Egger,

 

12

 

 and
heterogeneity of effect size was assessed using the meth-
ods of Mantel-Haenszel. A random effects model using the
method of DerSimonian and Laird

 

13

 

 was used to calculate
the summary odds ratio, risk difference, summary mean
symptom scores, and standardized mean differences.
Analysis of the continuous outcomes involved comparing
standardized differences in means between control and
treatment groups. This approach is especially appropriate
when studies measure the same concept but use a variety
of continuous scales. By standardization, study results
are transformed to a common scale (standard deviation
units) that facilitates pooling. Additionally, we combined
continuous data using the original units in those studies
where similar rating scales were used.

A test for the relative influence of each individual study

 

on the results was determined by sequentially dropping in-
dividual studies and calculating the resulting summary
measures. The effect of year of publication, study design
(parallel vs crossover), quality score, and drug class was as-
sessed using meta-regression.

 

RESULTS

 

The literature search produced 41 citations involving
antidepressants and fibromyalgia, 16 of which met initial
inclusion criteria.

 

14–29

 

 Of the 25 excluded articles, 9 were
review articles, 5 did not include an antidepressant arm,
4 were not randomized trials, 2 were case reports, 2 were
letters, 2 did not include a placebo arm, and 1 included
multiple organic rheumatologic syndromes. On more de-
tailed review of the 16 initially included articles, 3 were
excluded from the synthesis of data for the following rea-
sons: 2 had no extractable data,

 

18,28

 

 and 1 was a report of
23 N-of-1 trials.

 

19

 

Study Quality

 

The remaining 13 randomized, placebo-controlled trials
had consistently high quality scores (mean 5.6, range 0-8).
The mean sample size was 54 patients (range 17-208), and
the mean trial duration was 8.1 weeks (range 3-24). Particu-
lar problems with the studies (see Table 2) included no
statement on the method of randomization,

 

14,17,20,21,23–27,29

 

no intention-to-treat analysis,

 

21,22,24–27,29

 

 inadequate assur-
ance that blinding was effective,

 

15,24,27

 

 no method of assess-
ing side effects,

 

16,20,21,26,27

 

 and large losses to follow-up
(

 

.

 

20%).

 

15,21,22,24,25,29

 

Qualitative Synthesis

 

Details of individual studies are presented in Tables 1
and 2. Overall, the studies were remarkably similar in their
diagnostic inclusion criteria, assessment of depression using
validated tools (when measured), and outcomes measured.

The studies used very similar if not identical inclusion
criteria for the diagnosis of fibromyalgia. Of the 13 studies
with extractable data that were then included in the quan-
titative synthesis, 11 used either the American College of
Rheumatology (ACR) criteria (

 

n

 

 

 

5

 

 8) or the Smythe criteria
(

 

n 

 

5

 

 3).

 

30

 

 These criteria differ only by a requirement of a
sleep disturbance in the Smythe criteria. However, given
the wide prevalence of sleep disturbance among the popu-
lations of the other studies, this amounts to no effective
difference in character of illness among the study popula-
tions. Both studies which did not use the ACR or Smythe
criteria were older studies,

 

21,27

 

 but were remarkably simi-
lar in their inclusion criteria to the other criteria (Table 1).

Outcomes assessments were similar across studies
with extractable data, all using self-reported visual analog
scales for fatigue, pain, well-being, and sleep, and physi-
cian assessments for number and severity of trigger points.

Based on the qualitative homogeneity of diagnosis,
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Table 1. Sixteen Randomized, Placebo-Controlled Trials of Antidepressants in Fibromyalgia

 

Study, Year, 
Country

Inclusion 
Criteria

 

N

 

Treatment 
Groups

Design
Duration

Mean Age 
(SD or range) 

% Women

 

Carrette, 1986
Canada

Smythe* 27 Amitriptyline 
(50mg q hs)

Parallel 40.9 (

 

6

 

10.4)

32 Placebo 9 weeks 92
Goldenberg, 1986

USA

 

$

 

3 mos widespread pain 16 Amitriptyline
(25 mg q hs)

Parallel 43.8 (21–69)

6 tender points and 
3 minor criteria

 

‡

 

16 Placebo 6 weeks 95

Bibolotti, 1986
Italy

Extra-articular pain 37 Amitriptyline 
(50 mg)

Crossover 38.5 (27–54)

Variability in pain, 
intensity, and duration

Chlorimipramine 3 weeks each 
with no washout

100

Modulated by weather
Trigger points
Muscle hypertone

Placebo

Tavoni, 1987
Italy

 

$

 

3 mos widespread pain 17 S-adenosylmethionine 
(200 mg)

Crossover 44.5 (33–55)

3 tender pts 

 

1

 

 5 minor
criteria or 5 tender pts 

 

1

 

 3 minor ciriteria

 

‡

 

Placebo 3 weeks with 
2-week washout

Scudds, 1989
Canada

Smythe 36 Amitriptyline 
(50 mg )

Crossover 39.9 (24–59)

Placebo 4 weeks with 
2-week washout

89

Jaeschke, 1991 
Canada

“Conventional criteria” 23 Amitriptyline 
(5–50 mg)

N-of-1 55 (43–75)

Smythe, predominantly Placebo 2 weeks with no washout Gender not given
Jacobsen, 1991

Denmark
Smythe 22 S-adenosylmethionine

(800 mg qd)
Parallel 49.4 (41–57)

22 Placebo 6 weeks 86
Carrette, 1994 

Canada
ACR

 

†

 

84 Amitriptyline 
(50 mg qhs)

Parallel 45 (

 

6

 

10)

82 Cyclobenzaprine 
(20 mg 

 

PM

 

, 10 mg 

 

AM

 

)
24 weeks 94

42 Placebo
Wolfe, 1994 

USA
ACR 21 Fluoxetine (20 mg) Parallel 50.5 (

 

6

 

10.7)

21 Placebo 6 weeks 100
Carrette, 1995

Canada
ACR 22 Amitriptyline 

(25 mg qhs)
Crossover 43.8 (

 

6

 

8.0)

Placebo 8 weeks each 
with no washout

96

Norregaard, 1995
Denmark

ACR 22 Citalopram 
(20 mg)

Parallel 49 (

 

6

 

9)

21 Placebo 8 weeks Gender not reported
Ginsberg, 1996 

Belgium
ACR 24 Amitriptyline

(25 mg qhs)
Parallel 46 (

 

6

 

12)

22 Placebo 8 weeks 83
Goldenberg, 1996 

USA
ACR 31 Amitriptyline

(25 mg)
Crossover 43.2 (

 

6

 

9.1)

Fluoxetine (20 mg)
Amitriptyline 

 

1

 

 
Fluoxetine

6 weeks each with
2-week washouts

90

Placebo

 

(Continued)

 

treatment, demographics, study design, and outcomes
measured, we felt that quantitative pooling was appropri-
ate to determine an overall effect of antidepressants for

the various symptoms of fibromyalgia. Among the 13 trials
with extractable data, 2 involved multiple arms comparing
selective serotonin reuptake inhibitors (SSRIs), tricyclic anti-
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depressants, and placebo: amitriptyline versus fluoxetine

 

23

 

and clomipramine versus maprotiline.

 

21

 

 Hence, a total of
15 different drug arms are included in this meta-analysis.
The majority of arms (10 of 15) studied tricyclic antide-
pressants. Three tricyclic antidepressants were studied:
amitriptyline in 8, and clomipramine and maprotiline in 1
each. Two trials used S-adenosylmethionine and 3 stud-
ied SSRIs (fluoxetine-2 trials, citalopram-1 trial, Table 1).

 

Quantitative Synthesis

 

Dichotomous outcome data were extractable from 10 of
the articles. The dichotomous outcome effect sizes were ho-
mogeneous (

 

x

 

2

 

 

 

5

 

 12.49, 

 

df

 

 

 

5

 

 11; 

 

P

 

 

 

5

 

 .33) and demonstrated
evidence of publication bias (

 

P

 

 

 

5

 

 .04). The resulting odds ra-
tio for improvement with therapy was 4.2 (95% CI, 2.6 to
6.8; Figure 1). In order to quantify the clinical significance of
the intervention in terms of number needed to treat (NNT) to
improve the symptoms of 1 patient, we determined the
pooled risk difference (0.25; 95% CI, 0.16 to 0.34). This risk
difference translates into an NNT of 4 (95% CI, 2.9 to 6.3). In
other words, 4 individuals would need treatment for 1 pa-
tient to experience symptom improvement.

Continuous outcomes were extractable from 10 trials.
Five different continuous outcomes were extracted: the
number of trigger points and pain scores from 10 trials,
sleep and fatigue scores from 8, and overall well-being from
7. On tests for heterogeneity, pain severity (

 

x

 

2

 

 

 

5

 

 22.0, 

 

df

 

 

 

5

 

9; 

 

P

 

 

 

5

 

 .009), fatigue (

 

x

 

2 

 

5 

 

14.2, 

 

df 

 

5 

 

8; 

 

P

 

 

 

5 

 

.08), and well-
being (

 

x

 

2 

 

5 

 

15.5, 

 

df 

 

5 

 

7; 

 

P 

 

5 

 

.03) effect sizes were found to
be heterogeneous, while sleep (

 

x

 

2

 

 

 

5

 

 4.9, 

 

df

 

 

 

5

 

 8; 

 

P

 

 

 

5

 

 .8) and
trigger points (

 

x

 

2

 

 

 

5

 

 15.2, 

 

df

 

 

 

5

 

 10; 

 

P

 

 

 

5

 

 .12) effect sizes were
homogeneous (Figure 2). For more conservative estimates of
summary effect given heterogeneity on 3 of the 5 continu-
ous outcomes effect sizes, we synthesized data on all out-
comes using a more conservative random effects model.
The number of trigger points improved 0.17 standard devia-

tion units (95% CI, 

 

2

 

0.07 to 0.42); fatigue scores improved
0.39 standard deviation units (95% CI, 0.11 to 0.66); sleep
scores improved 0.49 standard deviation units (95% CI, 0.3
to 0.69); overall well-being scores improved 0.49 standard
deviation units (95% CI, 0.18 to 0.80); and pain scores im-
proved 0.52 standard deviation units (95% CI, 0.21 to
0.81). Using only the studies with similar rating scales,
continuous data were combined using the original units
(Table 3). This showed substantial relative improvement in
each of the individual symptoms. None of the pooled contin-
uous outcomes data indicated evidence of publication bias.

 

Assessment of Depression

Most of the studies systematically assessed for de-
pression using validated instruments (Figure 2).15,21–27,29

However, only 5 of the 13 studies with extractable data
report an analysis of a correlation between treatment ef-
fect and change in depression scores.15,23,24,26,27 Of these,
only 1 reported a correlation.27 Thus, it cannot be deter-
mined from these studies whether any effect demon-
strated is independent of an effect on depression.

Sensitivity Analysis

The findings were not overly influenced by any particu-
lar study, with the odds ratio varying from 3.2 to 4.9 and the
summary mean difference from 0.7 to 1.1 standard devia-
tion units with the sequential exclusion of individual studies
from the analysis. Meta-regression showed no significant ef-
fect of year of publication (P 5 .52), study design (P 5 .65),
study quality scores (P 5 .22), or drug class (P 5 .43).

DISCUSSION

Meta-analysis of these 13 published, good quality, ran-
domized, placebo-controlled trials suggests that antidepres-

Table 1. (Continued)

Study, Year, 
Country

Inclusion 
Criteria N

Treatment 
Groups

Design
Duration

Mean Age 
(SD or range) 

% Women
Kempenaers, 1994

Brussels
ACR 9 Anti-diencephalon 

antibody
Parallel 38 (7)

6 Amitriptyline 8 weeks 100
8 Placebo

Hannonen, 1998 
Finland

ACR 30 Moclobemide Parallel 49.7 (8.2)

32 Amitriptyline 100
30 Placebo 12 weeks

Olin, 1998 ACR 24 Ritanserin Parallel 44 (24–59)
27 Placebo 16 weeks 100

*Smythe criteria: $3 months of widespread pain; 12 of 14 specific tender points; and sleep disturbance.
†American College of Rheumatology criteria: $3 months of widespread pain; and 11 of 18 specific tender points.
‡Minor criteria for Goldenberg and Tavoni study: modulation of symptoms with activity, weather, anxiety, or stress; sleep disturbance; tired-
ness; chronic headaches; irritable bowel syndrome; subjective swelling; and numbness.
All studies excluded patients with repetitive trauma or a systemic condition.
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sants reduce the symptoms of fibromyalgia. While most indi-
vidual studies were not individually statistically significant,
all published results graphically fell on the side of effective-
ness and pooled results showed a significant benefit of anti-
depressants. On meta-regression, there was no variable or
study which had a significant independent effect on the over-
all effect size, thereby minimizing what few qualitative differ-
ences there were in these studies.

The probability of benefit is clinically appealing. Pa-
tients treated with antidepressants were more than four

times as likely to improve. From a different analysis, using
pooling of the risk difference, the number needed to treat
was 4; in other words, 4 individuals would need treatment
with antidepressants to improve 1 patient’s symptoms.

The magnitude of benefit also appeared clinically signif-
icant. Study patients experienced a range of improvement in
various symptoms of fibromyalgia, from 0.2 standard devia-
tion units improvement in the number of trigger points to
over one-half standard deviation improvement in average
pain scores. To put this finding into context, effect sizes of

Table 2. Quality Scores, Drug Side Effects, and Assessment of Depression for 13 Trials Included in the Meta-analysis

Study, y
Quality

Score (0–8) Quality Problems Drug Side Effects Depression Scale Findings

Carrette, 1986 6 Randomization scheme not stated Drowsiness and dry 
mouth (not 
quantified)

None

Bibolotti, 1986 5 Randomization scheme not stated
No method of assessing adverse effects
Large loss to follow-up (51%)

Gastrointestinal, 
asthenia, headache, 
vertigo, tachycardia 
(% not given)

HDRS
No analysis between 

symptoms and 
depression response

Tavoni, 1987 1 Randomization scheme not stated
Effectiveness of blinding not clear
No description of withdrawals
No description of exclusion criteria
No method to assess adverse effects

Not assessed HDRS
“Good correlation” between 

depression scores and 
trigger points

Scudds, 1989 4 Randomization scheme not described
Inclusion criteria not defined
No method to assess adverse effects

Not assessed None

Jacobsen, 1991 4 Randomization scheme not described
No description of withdrawals
No description of method to assess

adverse effects

Gastrointestinal (32% 
active 14% placebo)

BDI
No correlation between 

symptom and depression 
response

Carrette, 1994 5 Effectiveness of blinding not clear
Large losses to follow-up (25%)

Somnolence (5% active, 
2.4% placebo)

MMPI, AIMS
No correlation between 

symptom and depression 
response

Wolfe, 1994 4 Randomization scheme not stated
Effectiveness of blinding not clear
No intention-to-treat analysis

(12% follow up losses)
Large losses to follow-up (43%)

Nausea (29% active, 
33% placebo); 
headache (9% active, 
0% placebo)

BDI, AIMS
No correlation

Carrette, 1995 7 Method of assessing adverse effects
not described

Not assessed None

Norregaard, 1995 6 Randomization scheme not stated
Large loss to follow-up (23%)

Headache (24% active, 
24% placebo); dry 
mouth (5% active, 
10% placebo)

BDI
No analysis reported

Ginsburg, 1996 6 Randomization scheme not stated Dry mouth, vertigo, 
neuropsychic, 
gastrointestinal 
(29% active, 0% 
placebo)

None

Goldenberg, 1996 8 Not reported BDI, HDRS
No correlation

Kempenaers, 1994 7 Randomization scheme not stated
Large losses to follow-up (35%)
No intention-to-treat analysis

Not reported Research Diagnostic Criteria
Not assessed

Hannonen, 1998 8 Large losses to follow-up (29%)
No intention-to-treat analysis

Not reported Scid-Ro (depressed patients 
excluded)

HDRS indicates Hamilton Depression Rating Scale; BDI, Beck Depression Inventory; MMPI, Minnesota Multiphasic Personality Inventory;
AIMS, Arthritis Impact Measurement Scale; SCID-Ro, Structured Clinical Interview for DSM III-R disorders.
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0.2, 0.5, and 0.8 standard deviations are commonly consid-
ered mild, moderate, and large treatment effects.31 When
original units could be combined, there was evidence of sub-
stantial relative improvement: from 9% fewer trigger points
to 26% less pain. Therefore, the symptomatic benefits of an-
tidepressants appear to be mild for fatigue and number of
trigger points, and moderate for sleep, overall well-being,
and pain severity. Of the 5 continuous measures of fibromy-
algia symptoms, only the number of trigger points was not
statistically improved.

Although the syndrome of fibromyalgia is well de-
scribed, its etiology and pathophysiology are poorly under-
stood.32–34 There is some evidence that patients with fibro-
myalgia have a heightened pain response,35–37 as well as
abnormal sleep patterns.38–41 Neurohormonal abnormali-
ties, physical or emotional trauma, psychological stress,
and infectious causes have also been postulated, although
no single etiologic factor has been identified.2 Thus, there
may be several mechanisms by which antidepressants im-
prove fibromyalgia symptoms, such as pain control, mood

stabilization, and improved sleep. Disturbed sleep is partic-
ularly interesting, as this may be both a causative factor as
well as a symptom of disease. If abnormal sleep precedes
the development of fibromyalgia, the effect of antidepres-
sants may be primarily associated with improved sleep.

Traditional methods of pain control such as nonste-
roidal anti-inflammatory medications (NSAIDs), while the
mainstay of treatment for degenerative and inflammatory
musculoskeletal disorders, have not been very effective in
the treatment of fibromyalgia. Several studies have com-
pared NSAIDS to tricyclics and have found no benefit in
symptoms with NSAIDs alone, and no synergy when used
with antidepressants.2,18

Only 3 of the trials assessed the effectiveness of
SSRIs on fibromyalgia.23–25 While we found no difference
in the efficacy of SSRIs and the other drug classes stud-
ied, the small sample size of studies makes it difficult to as-
sess relative efficacy. Other meta-analysis of the efficacy of
SSRIs for symptoms have included headache,42 and psy-
chogenic pain.43 These also found no differences between

Table 3. Relative Improvement of Individual Fibromyalgia Symptoms Associated with Antidepressants in Studies Using 
Similar Rating Scales*

Symptom
Treatment Mean

(95% Confidence Interval)
Placebo Mean

(95% Confidence Interval)
Relative Improvement

%

Fatigue 5.0 (2.7 to 7.3) 5.8 (4.5 to 7.3) 14
Trigger points 10.6 (6.5 to 14.8) 11.6 (7.2 to 16.1) 9
Pain 4.3 (2.8 to 5.8) 5.8 (3.8 to 7.8) 26
Sleep 5.0 (3.2 to 6.9) 6.5 (4.7 to 8.2) 23
Well-being 5.2 (3.6 to 6.7) 6.5 (5.0 to 7.9) 18

*Data included in this table are only from studies that had similar rating scales (e.g., visual analog scales from 0–10 or 0–100). Data was
combined using the DerSimonian and Laird random effects model.

FIGURE 1. Individual study and summary effect size on the di-
chotomous outcome of “improvement.” OR indicates odds
ratio; CI, confidence interval.

FIGURE 2. Individual study and summary effect size on multiple
continuous outcomes: pain, well-being, sleep, fatigue, and
trigger points. CI indicates confidence interval.
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tricyclic antidepressants and SSRIs, although these meta-
analyses were also hampered by the paucity of trials using
SSRIs. One large meta-analysis evaluating antidepressant
effectiveness in chronic, unexplained pain found tricyclic
antidepressant studies to be more likely to show benefit
than SSRIs.44 Tricyclics have been found to be more effec-
tive than SSRIs in treatment of neuropathic pain.9 One of
the trials in this review found that the combination of tri-
cyclics with SSRIs was more effective than either alone.23

Well-designed, randomized, controlled trials are needed to
assess the relative efficacy of different classes of antide-
pressants in fibromyalgia.

Does responsiveness to antidepressants then imply
that psychological factors also play a role in fibromyalgia?
There have been numerous studies demonstrating that
patients with underlying psychological disorders are more
likely to seek medical care for their symptoms.45–47 In ad-
dition, patients with depressive or anxiety disorders tend
to rate their physical symptoms as more severe.45–47 Most
trials (10/13) in our review included some baseline mea-
sure of psychological disorders. The Beck Depression In-
ventory or Hamilton Rating Scale were the tools used
most frequently in reporting depressive symptoms in
study subjects. However, this assessment was only in-
cluded in the analysis of 5 trials.15,23,24,26,27 Four of the 5
trials which did do such an analysis found no relation-
ship between improvement of fibromyalgia symptoms and
change in the depression scores.15,23,24,26 Since most stud-
ies treated patients with subtherapeutic doses of antide-
pressants and for relatively short duration, it seems un-
likely that the benefit is entirely due to antidepressant
properties of these drugs. However, without fully control-
ling for the effects of antidepressants on psychological
disorders, it is impossible to know if the efficacy observed
with antidepressants in fibromyalgia is mediated through
or independent of an effect on depression.

This literature has several limitations. One limitation,
common to many studies, was the question of adequate
blinding. Most studies either reported no measure of
blinding or provided evidence that adequate blinding was
not achieved (Table 2). Given the side effect profile of anti-
depressants it is easy to understand how blinding would
be difficult to attain, regardless of the use of identical pla-
cebos. Inadequate blinding in previous randomized trials
has led to erroneous conclusions regarding treatment,
such as vitamin C’s benefits for the common cold.48,49

A second limitation is that included studies were rel-
atively short in duration, only 8.7 weeks. This is a partic-
ular concern in a syndrome such as fibromyalgia that
tends to have a chronic course. The short duration of
study treatment limits the ability to know whether the
benefit will persist over time, or what the optimal dura-
tion of treatment should be.

Despite these limitations, our analysis suggests that
antidepressants are effective in fibromyalgia. Physicians
can expect to see improvement in 1 patient for every 4
treated, with over one-half standard deviation of improve-

ment in pain severity. The myriad facets of fibromyalgia
appear to be generally improved with the use of antide-
pressants. Further research is needed to assess the rela-
tive efficacy of different classes of antidepressants, as well
as whether such efficacy is independent of an effect on
depression.

Supported by a grant from the MacArthur Foundation Initia-
tive on Depression in Primary Care (PGO).
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