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ORIGINAL ARTICLE

Mindfulness Meditation Alleviates Depressive
Symptoms in Women With Fibromyalgia:
Results of a Randomized Clinical Trial
SANDRA E. SEPHTON,1 PAUL SALMON,2 INKA WEISSBECKER,2 CHRISTI ULMER,2 ANDREA FLOYD,2
KATHERINE HOOVER,2 AND JAMIE L. STUDTS2

Objective. Depressive symptoms are common among patients with ﬁbromyalgia, and behavioral intervention has been
recommended as a major treatment component for this illness. The objective of this study was to test the effects of the
Mindfulness-Based Stress Reduction (MBSR) intervention on depressive symptoms in patients with ﬁbromyalgia.
Methods. This randomized controlled trial examined effects of the 8-week MBSR intervention on depressive symptoms
in 91 women with ﬁbromyalgia who were randomly assigned to treatment (n ⴝ 51) or a waiting-list control group (n ⴝ
40). Eligible patients were at least 18 years old, willing to participate in a weekly group, and able to provide physician
veriﬁcation of a ﬁbromyalgia diagnosis. Of 166 eligible participants who responded to local television news publicizing,
49 did not appear for a scheduled intake, 24 enrolled but did not provide baseline data, and 2 were excluded due to severe
mental illness, leaving 91 participants. The sample averaged 48 years of age and had 14.7 years of education. The typical
participant was white, married, and employed. Patients randomly assigned to treatment received MBSR. Eight weekly
2.5-hour sessions were led by a licensed clinical psychologist with mindfulness training. Somatic and cognitive symptoms
of depression were assessed using the Beck Depression Inventory administered at baseline, immediately postprogram,
and at followup 2 months after the conclusion of the intervention.
Results. Change in depressive symptoms was assessed using slopes analyses of intervention effects over time. Depressive
symptoms improved signiﬁcantly in treatment versus control participants over the 3 assessments.
Conclusion. This meditation-based intervention alleviated depressive symptoms among patients with ﬁbromyalgia.
KEY WORDS. Mindfulness; Meditation; MBSR; Randomized trial; Fibromyalgia syndrome; Depression; Behavioral intervention; Chronic pain.

INTRODUCTION
This randomized trial tested the effects of MindfulnessBased Stress Reduction (MBSR) on depressive symptoms
in women with ﬁbromyalgia syndrome. Fibromyalgia is a
chronic pain disorder marked by joint and soft tissue pain,
tenderness, and nonrestorative sleep (1). Diagnostic criteria include pain on palpation of established soft tissue loci
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(2). Sleep difﬁculties, stiffness, and cognitive deﬁcits including learning and memory problems are common (1,3–
8). Neuroendocrine dysregulation has been noted (9,10),
and functional impairment can be profound. Fibromyalgia
is estimated to occur in 1–3% of US community samples,
mainly affecting women (11).
Although not evident in all patients (12), symptoms of
depression are common (13–15) and are exacerbated by
physical symptoms (16 –18). Current major depression is
reported in 18% of patients, with lifetime prevalence rates
ranging from 58% to 69% (1,16). Because medical treatments are often ineffective, patients may feel hopeless,
adding to the severity of depressive symptoms (19).
Management of ﬁbromyalgia is sometimes achieved
with antidepressants, sleep, and/or antiinﬂammatory
agents (20 –23). Findings from several meta-analyses suggest that optimal care combines medication, exercise, and
psychosocial intervention (20,24 –28), and broad improvements have been observed with treatment plans that include nonpharmacologic intervention (24,29,30).
Patients with ﬁbromyalgia experience high distress (31)
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and utilize health services extensively during stressful
episodes (32,33). Psychiatric symptoms exacerbate pain
and impairment, and may be more difﬁcult to treat than
physical symptoms (34). Thus, psychosocial interventions
may be particularly helpful to these patients (35–37).
Growing research suggests that meditation-based therapies
may be useful as treatments for chronic medical conditions (38 – 41), although more research is needed before
deﬁnite conclusions can be drawn (42,43).
The MBSR intervention was developed to relieve suffering among patients with chronic pain (44), and interest in
this intervention has grown rapidly (39 – 41,45). MBSR
utilizes stress-reduction skills including sitting meditation, hatha yoga, and a somatically focused technique
called the body scan (44). Participants are encouraged to
maintain attention on their immediate experience with an
attitude of openness, acceptance, curiosity, and compassion (46,47). Based on the Buddhist vipassana meditation
tradition, MBSR encourages nonjudgmental awareness of
one’s cognitive and somatic experience on a moment-bymoment basis (44). This decentered stance is believed to
disconnect cognitive and affective mental events in an
adaptive manner (48) and may reduce the negative impact
of thoughts and sensations associated with chronic pain.
Effects of MBSR have been examined in health conditions (41) including eating disorders (49), cardiovascular
disease (50), chronic pain (44), cancer (51–53), recovered
major depression (48), and in heterogeneous patient samples (54). Empirical support for the utility of MBSR has
been provided by a handful of randomized trials (39,55)
reporting beneﬁts with regard to depression in college
students (56), medical students (57), and cancer patients
(52,53). Segal and colleagues offer convincing evidence
that the intervention helps prevent depression relapse
(58). Recent reviews report large effect sizes for MBSR in
chronic illness (41) with reduction of depressive symptoms reported in 5 studies (39).
Few trials have examined effects of MBSR among patients with ﬁbromyalgia. In one nonrandomized prospective study, MBSR improved depressive symptoms among
67% of active treatment participants, reduced overall
symptoms, and was associated with faster recovery (59).
Another study randomized patients with ﬁbromyalgia to
either education/support or training in mindfulness meditation and Qi Gong practice for 8 weekly sessions (60).
Both education/support and mindfulness meditation were
associated with improvements in pain, depressive symptoms, and daily functioning and were equally effective in
reducing distress (60). However, these trials were not designed to evaluate whether MBSR provides an advantage
over standard treatment for depressive symptoms in patients with ﬁbromyalgia. Evidence suggests that MBSR can
reduce depressive symptoms, but the strength of this conclusion is tempered both by the limited number of studies
and by methodologic limitations in their design.

PATIENTS AND METHODS
Participants. Women diagnosed with ﬁbromyalgia syndrome (n ⫽ 91) were recruited via 2 brief media (televi-
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sion) broadcasts and newspaper advertisements. Eligible
women were age 18 years or older, currently able to attend
a group that met weekly, and able to provide physician
veriﬁcation of their ﬁbromyalgia diagnosis according to
American College of Rheumatology criteria (2). Telephone
respondents included 282 individuals, of whom 166 met
the eligibility criteria. Reasons for ineligibility included
providing no telephone number (n ⫽ 1), not returning
telephone messages (n ⫽ 25), absence of conﬁrmatory diagnosis (n ⫽ 13), declining to participate after hearing a
detailed description of the study (n ⫽ 43), or not being
available for the 8-week intervention (n ⫽ 34). Of 166
eligible candidates, 49 women (29.5%) did not attend a
scheduled intake interview and could not be contacted
thereafter, 24 (14.5%) were interviewed but did not provide complete baseline data, and 2 (1.2%) were excluded
due to severe mental illness including psychosis and acute
suicidality (Structured Clinical Interview for Diagnosis,
Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition [61]). A total of 91 women were randomized after providing complete baseline data. The mean ⫾
SD age of the sample was 48.2 ⫾ 10.6 years, with a mean ⫾
SD of 14.7 ⫾ 2.3 years of education. Participants were
predominantly white (96%), married (54%), and employed (53%), and reported an annual household income
between $40,000 and $60,000.
Procedure. After providing informed consent and baseline demographic, medical, and self-report data, participants were randomly assigned to either the treatment or
control group. Previous ﬁbromyalgia intervention studies
have had high dropout rates and poor attendance, e.g.,
23% lost to followup (62). To protect against potential
dropout effects on the group environment of MBSR, a 5:4
allocation ratio was used for randomization to the treatment versus control group. Sample size calculations were
based on a desired power of 0.80, an alpha of 0.05, and the
effect size and loss to followup reported in a previous
study of a cognitive-behavioral stress reduction program
for patients with ﬁbromyalgia (59). A total of 51 women
were randomized to MBSR treatment and 40 were randomized to a wait-list control group. MBSR was administered
in 2 cycles of ⬃25 women each. Forty-two treatment participants (82%) were considered to have completed MBSR
by virtue of their attendance during at least 4 of the 8
weekly group sessions (48,58,63), whereas 9 attended ⬍4
sessions (18%). The sample is further described in Table 1.
There were 3 waves of data collection: at baseline prior
to randomization, just after the end of the 8-week intervention, and 2 months after the end of the intervention. Of
the 91 participants, 68 (74.7%) provided complete followup data, with no statistically signiﬁcant difference in
loss to followup among treatment versus control participants. Reasons for attrition at wave 2 were illness (n ⫽ 1),
loss of interest/time constraints (n ⫽ 10), or unexplained
dropout (n ⫽ 15). Attrition at wave 3 was due to illness
(n ⫽ 2), death in the family (n ⫽ 1), loss of interest/time
constraints (n ⫽ 14), or unexplained dropout (n ⫽ 18).
Participants were not informed of study hypotheses and
data entry personnel were blinded to experimental group.
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Table 1. Demographic and medical characteristics and
self-reported pain, sleep difﬁculties, and depressive
symptoms for 51 treatment and 40 control participants*

Age, mean ⫾ SD years
Years since diagnosis,
mean ⫾ SD
Years of education
⬍12
⬎14
No response
Income
⬍39,999
⬎40,000
Ethnicity
White
African American
Native American
Marital status
Married
Divorced
Never married
Widowed
Separated
Medications
Antidepressants
Currently meditate
Yes
No
Fibromyalgia symptoms,
mean ⫾ SD
Physical function
Symptom severity
Pain
Sleep
Depressive symptoms
BDI total score
Cognitive subscale
Somatic subscale

Treatment

Control

48.4 ⫾ 8.9
4.5 ⫾ 3.6

47.6 ⫾ 11.5
4.9 ⫾ 5.2

31.5
66.7
2.0

37.5
62.0
0

39.2
60.7

47.5
52.5

94.1
3.9
2.0

92.5
5.0
2.5

66.7
19.6
7.8
5.9
0

52.5
30.0
12.5
2.5
2.5

60.8

67.5

15.7
84.3

15.4
84.6

1.28 ⫾ 0.72
67.53 ⫾ 15.81
68.1 ⫾ 25.4
9.4 ⫾ 3.3

1.17 ⫾ 75.0
67.92 ⫾ 14.39
69.2 ⫾ 19.6
9.3 ⫾ 3.1

15.6 ⫾ 7.0
6.4 ⫾ 4.3
8.4 ⫾ 3.2

14.7 ⫾ 6.9
6.1 ⫾ 4.1
7.7 ⫾ 3.2

* Values are the percentage unless otherwise indicated. Reports
collected at baseline prior to randomization. Medications reported
among the sample included antidepressants (63.7%), anxiolytics
(23.1%), and hypnotics (9.9%). Most (72.5%) of the sample reported
comorbid medical disorders, the most common being arthritis, migraines, carpal tunnel syndrome, chronic fatigue syndrome, allergies, asthma, musculoskeletal disorders, and depression. BDI ⫽
Beck Depression Inventory.

Intervention. Treatment participants received MBSR in
the 8-week format of the parent program (University of
Massachusetts [64,65]), meeting weekly for 2.5-hour sessions led by a licensed clinical psychologist (PS) who was
trained in MBSR at the University of Massachusetts Medical School. Techniques and materials developed by the
parent program were used. Attendance was monitored and
absent participants received a reminder phone call to attend subsequent sessions. The 3 major intervention components were introduced systematically and sessions focused on speciﬁc aspects of stress management. Home
practice assignments were guided by a workbook and audiotapes (65). Daily home practice of 30 – 45 minutes’ duration, 6 days per week, was encouraged. In accordance

with MBSR protocol, a day-long meditation retreat was
held between weeks 6 and 7 of the program.
Control group. A wait-list control group design was
used. Control participants were offered the MBSR program
only after the conclusion of the study, subsequent to their
provision of wave 3 data. Of the 40 wait-list control participants, 33 attended the ﬁrst MBSR session. No further
data were collected from control participants.
Medical and control variables. Prior to randomization,
participants reported demographic data and medications
taken during the month prior to study entry. At each
assessment, participants characterized their current meditation practice including whether they meditated, what
format they used, and how frequently (times per week).
Participants who reported practicing any form of meditation at the conclusion of the study were categorized as
meditators and those who reported no active meditation
practice were categorized as nonmeditators.
Functional impairment was measured using the Fibromyalgia Impact Questionnaire, a 10-item Likert-type instrument that assesses physical functioning and symptom
severity and has demonstrated adequate validity and reliability (66). Pain was assessed using a 4-item visual analog
scale widely used in chronic pain assessment (67). The
instrument provides a summary of pain in the past week,
with scores ranging from 0 to 100. Sleep quality was assessed using the Stanford Sleep Questionnaire, a 4-item
Likert-type scale that assesses sleep onset difﬁculties, nocturnal awakening, morning awakening, and daytime sleepiness. Test–retest reliability and validity have been established with patients with sleep disorders and normal
controls (68).
Depressive symptoms. Depressive symptoms were assessed using the Beck Depression Inventory (BDI). This
scale has high internal consistency (␣ ⫽ 0.86) with psychiatric samples and a test–retest reliability ⬎0.60 (69).
The BDI discriminates between psychiatric and normal
populations and correlates with clinical depression ratings. Outcomes included the total BDI score and the cognitive and somatic symptom subscales described by Peck
and colleagues (70).
Statistical analyses. The success of randomization was
assessed using t-tests and chi-square statistics to examine
the balance of baseline demographic and medical characteristics, control variables, and depressive symptoms in
the treatment group versus control group (Table 1). Independent sample t-tests compared baseline demographic,
predictor, and outcome variables for participants who provided followup data versus those who did not.
Primary hypotheses tests examined MBSR effects on
total BDI scores using strategies recommended by Pledger
for maintaining intent-to-treat principles in studies with
loss to followup (71). Importantly, all available data from
patients lost to followup were included in primary analyses. Secondary analyses repeated hypothesis testing and
utilized only the data from patients who returned for at

80
least 1 followup assessment. The results of both types of
analyses are presented.
Primary analyses. In situations where loss to followup
prevents inclusion of outcome data from all participants
(72), a last observation carried forward (LOCF), or end
point analysis, has been recommended (71). According to
recommendations, baseline BDI values were inserted in
place of posttreatment and followup scores for patients
lost to followup. This conservative method was intended
to protect against inﬂated treatment effects that could result from examining only the patients with followup data
(73).
Immediate postprogram effects were evaluated using
analyses of covariance (ANCOVAs) with postprogram BDI
scores as the dependent variable and baseline BDI scores
as the covariate. Slopes analyses tested the effects of
MBSR over all assessments in a method incorporating
baseline, postprogram, and 2-month followup assessments
in 1 continuous outcome variable (74). BDI scores were
regressed on time, yielding 2 summary measures for each
patient: the intercept (an estimate of the true baseline BDI
score) and the slope (an estimate of the direction and rate
of change of depressive symptoms). Participants who provided data at only 1 followup had slopes calculated using
just 2 points (baseline and 1 subsequent BDI score). After
insertion of baseline values, individuals lost to followup
had intercept values equal to their baseline BDI scores and
slopes equal to zero. The effectiveness of the MBSR intervention was tested using ANCOVAs with slopes as the
dependent variable and the treatment condition (meditation versus wait list) as the independent variable in the
general linear model procedure (75). The BDI intercept
value was the covariate in these analyses.
Secondary analyses. Recommendations for clinical trials with loss to followup are that data be evaluated using
multiple analytic strategies and that all results be presented (72). Therefore, an alternate strategy was also used:
primary analyses were repeated using data only from participants who provided at least 2 assessments (baseline
plus wave 2 or wave 3), and hypothesis tests were repeated
using outcomes calculated without replacement of missing
data. Potential inﬂuences of pain, sleep, and antidepressants on effects of treatment were tested by including each
of these factors as a covariate in the analysis of treatment
effects.
Within the treatment group, potential dose-response effects of the intervention were tested in 2 ways. First, the
predictive value of attendance (total number of sessions
attended) was examined using hierarchical linear regression analyses with BDI slope as the dependent variable.
Second, the practice of meditation at the conclusion of the
study (wave 3) was used as the independent variable in an
ANCOVA examining effects on the slope of change in
depressive symptoms.
As noted, 2 treatment cycles were conducted. Even
though both groups were led by the same instructor, differences in group dynamics could affect study outcomes.
We tested for systematic differences between treatment
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cycles by excluding control participants and using treatment cycle as the independent variable (cycle 1 versus
cycle 2). As for the primary analyses, baseline BDI scores
were controlled in the analysis of postprogram effects, and
the BDI intercept scores were controlled in analyses of
slopes of change.

RESULTS
Sample characteristics and randomization check. The
sample ranged in age from 23 to 74 years (mean ⫾ SD age
48 ⫾ 10 years). There were no signiﬁcant differences between treatment and control participants on demographic
or baseline medical variables, including impairment, pain,
sleep difﬁculties, and depressive symptoms. There were
no baseline differences in reported meditation experience
(Table 1). The majority of patients randomized to the intervention (42 [82.3%] of 51) did complete treatment,
which was previously deﬁned for MBSR as attending ⱖ4
sessions (48,58,63). Mean ⫾ SD attendance was 5.5 ⫾ 2.1
of 8 sessions. Attendance dropped from 90% to 57% between the ﬁrst meeting and fourth meeting but stabilized
thereafter. Sixty-eight participants (75%) provided data for
at least 1 of the 2 followup assessments. In independent
sample t-tests comparing demographic, predictor, and outcome variables, participants lost to followup had greater
baseline symptom severity (t[1,88] ⫽ 2.95, P ⬍ 0.005) and
poorer physical functioning (t[1,89] ⫽ 2.10, P ⬍ 0.05) than
those who provided followup data. Importantly, a 2-way
factorial analysis of variance demonstrated that this effect
did not differ across treatment and control groups. There
were no signiﬁcant differences between the baseline BDI
total or subscale scores of participants who provided followup data versus those who did not. A ﬂow diagram of
participant progress through the phases of this randomized trial is presented in Figure 1 (76).
Tests of primary hypothesis. Baseline BDI scores were
inserted in place of posttreatment and 2-month followup
scores for the 10 treatment and 13 control participants lost
to followup. The depressive symptom scores for treatment
versus control participants at baseline, postprogram, and
2-month followup are summarized in Table 2.
The MBSR intervention signiﬁcantly reduced depressive symptoms in treatment versus control participants at
the immediate postprogram assessment. Moreover, slopes
analyses revealed a persistent treatment effect over all 3
assessments (Table 3).
Results of secondary analyses. Replication of the primary hypothesis tests utilizing data only from patients
with at least 1 followup revealed that MBSR reduced depressive symptoms, with all results maintained at a similar
signiﬁcance level (Table 4). Tests of the intervention effects on cognitive versus somatic symptoms of depression
revealed signiﬁcant effects of the treatment on both subtypes of depressive symptoms (Table 4).
Analyses controlling for the effects of pain and sleep
difﬁculties in the relationship between MBSR and depres-

13.67 ⫾ 5.96
5.57 ⫾ 3.85
7.10 ⫾ 2.82
* Slope of change and intercept scores were calculated over all 3 assessments. LOCF ⫽ last observation carried forward; BDI ⫽ Beck Depression Inventory.

0.02 ⫾ 1.35
0.06 ⫾ 1.06
0.05 ⫾ 0.71
14.2 ⫾ 8.1
6.3 ⫾ 5.1
7.3 ⫾ 2.0
14.1 ⫾ 7.9
5.9 ⫾ 5.2
7.3 ⫾ 3.2
14.7 ⫾ 6.9
6.1 ⫾ 4.1
7.7 ⫾ 3.2
15.14 ⫾ 6.43
6.07 ⫾ 3.99
8.08 ⫾ 2.71
⫺1.37 ⫾ 2.03
⫺0.66 ⫾ 1.32
⫺0.62 ⫾ 0.89
10.5 ⫾ 6.0
4.0 ⫾ 3.3
5.6 ⫾ 3.0
15.7 ⫾ 7.1
6.4 ⫾ 4.3
8.4 ⫾ 3.2

11.2 ⫾ 6.5
4.0 ⫾ 3.6
6.7 ⫾ 3.2

14.84 ⫾ 6.97
6.12 ⫾ 4.11
7.68 ⫾ 3.28
0.02 ⫾ 1.12
0.04 ⫾ 0.88
0.03 ⫾ 0.59
14.8 ⫾ 8.1
6.4 ⫾ 4.8
7.7 ⫾ 3.3
15.1 ⫾ 8.1
6.3 ⫾ 5.0
7.8 ⫾ 3.5
14.7 ⫾ 6.9
6.1 ⫾ 4.1
7.7 ⫾ 3.2
15.31 ⫾ 7.02
6.25 ⫾ 4.20
8.17 ⫾ 3.13
⫺1.10 ⫾ 1.90
⫺0.53 ⫾ 1.21
⫺0.50 ⫾ 0.84
13.3 ⫾ 7.5
5.3 ⫾ 4.2
7.4 ⫾ 3.5
12.4 ⫾ 7.4
5.0 ⫾ 4.0
6.5 ⫾ 3.7
15.7 ⫾ 7.1
6.4 ⫾ 4.3
8.4 ⫾ 3.2

Primary (LOCF) analyses
BDI total
Cognitive/affective
Somatic
Secondary analyses
BDI total
Cognitive/affective
Somatic

Intercept
Slope
2-mo
Intercept

Baseline

Post

Control (n ⴝ 39)

Slope
2-mo
Post
Baseline

sive symptom reduction demonstrated a persistent effect
of treatment with regard to total depressive symptoms and
somatic symptom scores, but not cognitive symptoms (P ⫽
0.09). All ﬁndings persisted when pain, sleep, and antidepressant medication use were controlled. Weekly group
attendance demonstrated no predictive value with regard
to outcome.
Fourteen participants (8 treatment and 6 controls) reported practicing meditation on a regular basis at baseline
(median times per week 6.5 and 5.0, respectively), although none practiced mindfulness meditation per se. Reported practices were breathing (n ⫽ 3), prayer (n ⫽ 3),
relaxation audio tapes (n ⫽ 2), hot baths (n ⫽ 1), Bible
study (n ⫽ 1), centering (n ⫽ 1), “my own version” (n ⫽ 1),
strength exercises (n ⫽ 1), and Transcendental Meditation
(n ⫽ 1). At postprogram, 35 treatment participants (87.5%)
and 3 control group participants (11.1%) reported meditating regularly (median number of times per week 5.0 and
5.0, respectively). The majority (86%) of participants in
the treatment group reported using ⱖ1 of the MBSR techniques. Two women in the wait-list control group reported
using mindfulness meditation techniques at the second
assessment. At the third assessment, 24 treatment group
participants (72.7%) and 3 control group participants
(12.5%) reported meditating regularly (median times per
week 7.0 and 4.0, respectively). Participants who still
meditated at the end of the study had the greatest reduc-

Treatment (n ⴝ 51)

Figure 1. Flow diagram of participant progress through the
phases of this randomized trial, adapted from Moher and colleagues (76). BDI ⫽ Beck Depression Inventory.
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Table 2. Mean ⴞ SD depressive symptom scores for treatment and control participants at baseline, immediately postintervention (Post), and 2-month followup (2-mo)*
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Table 3. Primary results: last observation carried forward analyses testing effects of the
intervention on immediate postprogram scores and on slopes of change in depressive
symptoms over all 3 assessments*
Postprogram

Total BDI score
Cognitive/affective
Somatic

Slopes
2

F

df

P

Eta †

F

df

P

Eta2†

12.02
5.88
14.40

87
87
87

0.001
0.017
0.000

0.12
0.06
0.14

10.20
6.39
9.93

87
87
87

0.002
0.013
0.002

0.11
0.07
0.11

* BDI ⫽ Beck Depression Inventory.
† Eta2 is the effect size indicating the proportion of the total variance attributed to the effect of treatment
(calculated by dividing the sum-of-squares for an effect by the sum-of-squares total).

tion of depressive symptoms (F[1,30] ⫽ 4.64, P ⬍ 0.05).
Signiﬁcant effects of meditation practice were found for
somatic symptoms (F[1,30] ⫽ 5.17, P ⬍ 0.05) but not
cognitive symptoms of depression. Tests for differences
between the 2 treatment cycles revealed no signiﬁcant
effect of cycle on the slope of the total depressive symptom
score, cognitive, or somatic symptoms.

DISCUSSION
This randomized trial demonstrated MBSR to be more
effective than standard treatment for reduction of depressive symptoms among women with ﬁbromyalgia. Patients
who participated in MBSR reported a marked reduction of
depressive symptoms that persisted for 2 months after the
intervention. This study supports the results of previous
research showing that MBSR can alleviate depressive
symptoms (39 – 41,77) among women diagnosed with ﬁbromyalgia (60).
As is often the case in longitudinal research on selfreported outcomes, loss to followup provided an analytic
challenge. However, the results are persuasive for several
reasons: attrition did not differentially affect the treatment
and control groups, and the primary hypothesis tests used
LOCF analyses to guard against Type I error. Given this
conservative strategy, it is remarkable that MBSR effects
were marked and persistent. In further support, secondary
results did not differ quantitatively or qualitatively from
the LOCF ﬁndings. As noted by Friedman and colleagues
(72), in clinical trials with missing outcome data, the con-

currence of multiple analytic strategies lends credibility to
the ﬁndings.
The MBSR intervention appears to be a promising adjunctive treatment for depressive symptoms in patients
with ﬁbromyalgia, especially when viewed in light of the
current gaps in medical management of this disorder (24 –
27). As in other chronic pain syndromes (54,78,79), depressive symptoms can interact reciprocally with physical
symptoms to decrease quality of life. A behavioral intervention that reduces symptoms of depression may confer
reciprocal beneﬁts with regard to physical symptoms.
Because of the debilitating nature of this illness, employment (11) and other activities that require a regular
schedule are often hindered. Such difﬁculties may explain
the high proportion of respondents who initially scheduled but did not attend intake interviews (49 [29.5%] of
166), treatment participants who did not attend at least 4
sessions (9 [17.6%] of 51), and participants who did not
respond to requests for provision of followup data (23
[25.3%] of 91). Impairment related to illness may also be at
the root of our attrition, because greater baseline impairment was reported in patients subsequently lost to followup. Because of this concern and the bias inherent in
this self-selected sample, these results are generalizable
only to patients with ﬁbromyalgia without severe functional impairment who have the interest and ability to
participate in a meditation-based support group intervention. Nevertheless, the 75% retention rate is comparable
with that of other behavioral intervention studies of ﬁbromyalgia (59,62), and is equal to or greater than rates in

Table 4. Secondary results: analysis of data from 68 participants who provided both
baseline and at least 1 followup score, tests of effects of the intervention on immediate
postprogram scores and on slopes of change in depressive symptoms over
all 3 assessments*
Postprogram

Total BDI score
Cognitive/affective
Somatic

Slopes
2

F

df

P

Eta †

F

df

P

Eta2†

12.00
6.04
13.84

61
61
61

0.001
0.017
0.000

0.16
0.09
0.20

8.70
5.65
8.24

65
65
65

0.004
0.020
0.006

0.12
0.08
0.12

* BDI ⫽ Beck Depression Inventory.
† Eta2 is the effect size indicating the proportion of the total variance attributed to the effect of treatment
(calculated by dividing the sum-of-squares for an effect by the sum-of-squares total).

Effect of Meditation on Depression in Fibromyalgia
other MBSR studies (39,80). Attendance rates dropped
during the ﬁrst 4 sessions and then stabilized, consistent
with other MBSR studies in which dropouts occurred
early (81).
The increase in meditation practice reported by the
treatment group suggests that participants utilized the
training and altered their behavior. The positive relationship between meditation practice and improvement in
depressive symptoms is consistent with several previous
studies (52,82).
This is the ﬁrst study to differentiate effects of MBSR on
cognitive versus somatic depressive symptoms. Both were
reduced with MBSR. A larger postintervention effect size
was observed for somatic symptoms, but by the 2-month
followup this difference was less pronounced. It has been
emphasized by Kabat-Zinn that mindfulness may operate
by altering perceptions of depression or pain, thereby reducing their impact (44). Thus, MBSR may minimize the
distinction between cognitive and somatic symptoms. If
so, one would not expect a vastly different impact on these
2 symptom categories.
In contrast with techniques that directly promote relaxation, MBSR promotes self-observation, acceptance, and
thoughtful responses to pain. This strategy may be particularly effective in ﬁbromyalgia because it may disconnect
the affective response to pain from ruminations about pain
and consequent development of depressive symptoms. A
recent ﬁbromyalgia study demonstrated links between depressive symptoms and activation in brain regions involved in affective, but not sensory, pain processing (83).
MBSR has also been linked to increased left brain activation, a pattern associated with positive affect. Taken together, these studies suggest that MBSR may speciﬁcally
reduce affective pain processing (84). Our group has also
demonstrated that MBSR appears to change the world
view of the patient with ﬁbromyalgia such that life is
viewed as more comprehensible, manageable, and meaningful (85). MBSR may alter the framework through which
difﬁcult events and circumstances are viewed, resulting in
more neutral assessment with somatic pain sensations less
likely to engender affective responses to pain. These
changes may be manifest in alterations of brain function
(84) as well as a reduction in negative affective response.
This study incorporated methodologic recommendations recently summarized for research in MBSR (39 – 41)
including clear inclusion and exclusion criteria, a successful simple randomization procedure with a usual treatment control group, and multiple followup assessments.
Although these data strengthen evidence for beneﬁts of
MBSR (41,53), the real-world feasibility of this intervention is still questionable. Rigorous commitments of time
are required for instructors and participants, presenting a
potential obstacle to the wide use of MBSR. However, this
is a promising adjunctive treatment for patients with a
high desire for involvement in the management of their
illness. Our data suggest that one-third of patients interested in psychosocial intervention might be willing to try
MBSR, and of those, up to 80% might complete the training. Given the high prevalence of ﬁbromyalgia, MBSR
could help many of these patients cope more effectively.
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Future studies are needed to examine the feasibility and
cost effectiveness of this intervention on a wider scale.
Taken together with other recent data (86), these ﬁndings are encouraging. Future randomized studies should
control for contact time with group leaders and other participants to separate the effects of meditation from those of
attention and social support. The role of individual differences and the speciﬁc characteristics and processes of
MBSR that provide beneﬁt are of great interest. Recent
advances include a proposed operational deﬁnition of
mindfulness (46), a theoretical model (47), and several
self-report instruments for the measurement of mindfulness characteristics (87). Studies designed with broad cultural and conceptual sensitivity (88) will lead to a rich
understanding of the psychological and potential health
beneﬁts of MBSR. Future studies will be strengthened by
the use of these theoretical and practical advances to provide structure for investigation.
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