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Abstract
Objective: This study compared changes in bodily pain, healthrelated quality of life (HRQoL), and psychological symptoms
during an 8-week mindfulness-based stress reduction (MBSR)
program among groups of participants with different chronic pain
conditions. Methods: From 1997-2003, a longitudinal investigation of chronic pain patients (n=133) was nested within a larger
prospective cohort study of heterogeneous patients participating in
MBSR at a university-based Integrative Medicine center. Measures
included the Short-Form 36 Health Survey and Symptom Checklist-90-Revised. Paired t tests were used to compare pre–post
changes on outcome measures. Differences in treatment effect sizes
were compared as a function of chronic pain condition. Correlations were examined between outcome parameters and home
meditation practice. Results: Outcomes differed in significance
and magnitude across common chronic pain conditions. Diagnostic

subgroups of patients with arthritis, back/neck pain, or two or more
comorbid pain conditions demonstrated a significant change in
pain intensity and functional limitations due to pain following
MBSR. Participants with arthritis showed the largest treatment
effects for HRQoL and psychological distress. Patients with
chronic headache/migraine experienced the smallest improvement
in pain and HRQoL. Patients with fibromyalgia had the smallest
improvement in psychological distress. Greater home meditation
practice was associated with improvement on several outcome
measures, including overall psychological distress, somatization
symptoms, and self-rated health, but not pain and other quality of
life scales. Conclusion: MBSR treatment effects on pain, HRQoL
and psychological well-being vary as a function of chronic pain
condition and compliance with home meditation practice.
© 2010 Elsevier Inc. All rights reserved.
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Introduction
An estimated one in three people suffer from chronic
pain, a condition frequently associated with decreased
health-related quality of life (HRQoL) and high levels of
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Medical Center, DUMC Box 102904, Durham, NC 27710, USA. Tel.: +1 919
660 6773; fax: +1 919 684 6445.
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0022-3999/09/$ – see front matter © 2010 Elsevier Inc. All rights reserved.
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psychological distress [1]. Despite conventional healthcare
utilization, nearly half of patients with chronic pain report
their pain as not under control [2]. Limitations of drug
therapy for chronic pain reflect the complex pathophysiology of the condition, as well as the profound contribution
of psychosocial factors to the perpetuation of pain and
suffering [3,4]. Mind–body medicine is defined by a range
of therapies intended to enhance the mind's capacity to
improve bodily function and symptoms [5]. Despite
consensus that mind–body therapies can be effectively
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incorporated into comprehensive management of chronic
pain, only 20% of chronic pain patients report using such
interventions in the past year [6,7]. A better understanding
of the effectiveness of particular mind–body therapies for
specific patient subpopulations may support wider and
more successful integration of mind–body medicine with
conventional pain management [8].
Mindfulness-based stress reduction (MBSR) is a group
intervention that appears to be a promising adjunct to treating
chronic pain and attendant reduction in physical functioning
and psychological well-being [9–11]. The core of MBSR is
intensive training in mindfulness meditation and its applications for daily living and coping with stress, illness, and pain
[12,13]. Mindfulness meditation is the practice of paying
attention, on purpose, moment-to-moment, in a way that is
nonjudgmental and nonreactive. Practitioners report greater
equanimity and less distress secondary to uncomfortable
sensations, thoughts, and emotions [10,11,14].
A series of early treatment outcome studies found that
MBSR program participants with various self-reported
chronic pain conditions demonstrated significant changes
in pain intensity, medical symptoms, psychological symptoms, coping ability, and inhibition of daily activity by
pain, most of which were superior to standard medical care
alone and persisted up to four years later [15–17]. Another
descriptive study of patients with heterogeneous chronic
pain conditions reported significant changes in self-report
measures of pain, pain beliefs, and psychological symptoms following MBSR combined with conventional
medical treatment [18]. The mean posttreatment effect
size (d=.15) in the latter study, however, was substantially
smaller than the MBSR effect sizes reported previously for
chronic pain patients (.36bdb.70) [10]. Therefore, it
remains to be determined whether the health benefits of
MBSR in mixed diagnosis pain cohorts generalize across
study sites.
Investigators have also studied MBSR for groups of
patients diagnosed with a common chronic pain condition.
Studies of fibromyalgia patients have demonstrated
improvements in pain, anxiety, depression, somatic complaints, sense of coherence, global well-being, coping, sleep
quality, and fatigue [19–22]. A waitlist controlled trial of
rheumatoid arthritis patients reported no difference in
disease activity but did not include pain as an outcome
measure [23]. A randomized trial of patients with chronic
musculoskeletal pain found that MBSR effects on pain
intensity did not differ significantly from massage therapy or
standard medical care; however, MBSR uniquely improved
psychological well-being at follow-up [24]. Finally, a
randomized clinical trial of MBSR for older adults with
chronic low back pain found significant improvement in
pain acceptance, and for one of three measures of physical
functioning, but not for pain intensity [25].
Given these mixed empirical findings, more needs to be
known about the effectiveness of MBSR in chronic pain
conditions, especially in relation to specific pain conditions.

A neglected but potentially important methodological
consideration is whether or not MBSR is taught to a
medically heterogeneous or homogeneous patient population. MBSR programs generally serve mixed cohorts of
patients who may or may not have chronic pain or share a
medical condition. Studying MBSR for medically homogeneous cohorts may introduce unmeasured, confounding
group effects.
The primary aim of this study, therefore, was to compare
MBSR treatment effects among subgroups of patients with
different chronic pain conditions who participated in an
MBSR program offered to a medically heterogeneous
community population. Outcomes were HRQoL, including
an index of bodily pain and pain-related limitations in daily
functioning, and psychological distress, including measures
of anxiety, depressive symptoms, somatization, and overall
psychological distress level. Secondarily, because relatively
little is known about the processes of therapeutic change
during MBSR, the relationship between intervention outcomes and adherence to formal home meditation practice
was assessed.

Materials and methods
Design and procedure
This study used a prospective cohort design to assess
changes in bodily pain, HRQoL, and psychological
symptoms during an MBSR program modeled after the
curriculum developed by Kabat-Zinn et al. at the Stress
Reduction Clinic of the University of Massachusetts Medical
Center [26]. The intervention took place at a large academic
medical center (Thomas Jefferson University Hospital,
Philadelphia, PA, USA) where study participants were
recruited through local medical clinics and media advertisements. Participants were both physician- and self-referred.
All participants underwent a one-on-one intake interview
prior to enrollment in MBSR during which a brief medical
history was taken, course expectations were communicated,
and informed consent was obtained for participation in
outcome research. This study includes all MBSR program
participants who reported one or more chronic pain
conditions during the intake interview. The study protocol
was approved by the Thomas Jefferson University Institutional Review Board.
The present study of individuals with chronic pain was
nested within a larger prospective study of heterogeneous
patients (n=450) participating in MBSR through the
Jefferson-Myrna Brind Center of Integrative Medicine
from 1997 to 2003. Participation in Jefferson's MBSR
program was open to anyone interested in exploring the
potential health benefits of meditation practice. Persons
were excluded and referred for appropriate healthcare
services if they reported severe psychopathology during
the intake interview, such as psychotic symptoms, active
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suicidality, or ongoing substance abuse or dependence. All
MBSR program participants, including those with chronic
pain, continued to receive usual medical care throughout
the intervention.
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Outcome measures
Two standardized assessment instruments were administered before (pre) and after (post) the 8-week MBSR training
course to evaluate treatment outcomes:

Study participants
During the study period, 133 participants in Jefferson's
MBSR program presented with chronic pain defined as six
months duration or longer. Of these 133 persons, 51
presented with chronic neck and/or back pain, making these
the most prevalent pain conditions. In descending order of
frequency, other pain conditions included chronic headaches/migraines (n=34), arthritis (n=32), fibromyalgia
(n=27), and variable other conditions of lesser prevalence
(e.g., reflex sympathetic dystrophy). Fifty-two participants
(39%) presented with two or more comorbid pain
conditions. The mean duration of self-reported pain was
12.1 (S.D.=10.2) years.
One hundred eleven (84%) individuals reporting chronic
pain were women. One hundred twenty-three participants
(93%) were Caucasian, six (5%) were African-American,
and three were of another ethnicity (3%). Age ranged from
23 to 78 years, with a mean of 49.8 years. Eighty-nine
participants (67%) reported a college degree or postgraduate
education; only one participant reported less than 12 years
of education. Seventy-two participants (54%) reported that
their occupational status was active (i.e., working full-time,
working part-time, enrolled as a student, or homemaker); 32
participants (24%) reported they were disabled; 16
participants (12%) reported they were retired; and five
(4%) were unemployed. Forty-seven percent of the sample
was married, 24% was single, 17% was separated or
divorced, and 7% was widowed.
Intervention
Standard 8-week MBSR courses were taught six times
per year by professionally trained MBSR instructors who
were themselves long-term meditators [26]. Instructors
taught a variety of mindfulness meditation techniques,
including: body scan, awareness of breathing, awareness of
emotions, mindful yoga and walking, mindful eating, and
mindful listening. The core curriculum of the intervention
remained consistent over the 7-year data collection period.
As part of the program, participants were instructed to
practice 20–25 min of formal meditation daily, 6 days per
week. This formal mindfulness practice was in addition to
the informal practice of being mindful in everyday
activities. Weekly class time lasted 2.5 hours and was
divided between meditation practice, small and large group
discussions, and mindfulness skill-building activities.
Additionally, the course included 1 full day (7 hours) of
practice on the weekend of the 6th week. Written materials
and audio CDs of guided meditations were provided to
support home practice.

(1) Medical Outcomes Study Short-Form 36 Health
Survey (SF-36). The SF-36 was used to measure
HRQoL outcomes. The SF-36 is widely used in
allopathic outcome studies, and validity and reliability for the instrument have been demonstrated in
several chronic illness populations [27]. This 36-item
questionnaire reports both physical and mental
functioning and well-being. It includes one multiitem scale measurement for each of eight health
concepts: (1) physical functioning (PF); (2) role
limitations due to physical health problems (RP);
(3) bodily pain (BP); (4) general health perception
(GH); (5) vitality/fatigue; (VT); (6) social functioning
(SF); (7) role limitations due to emotional problems
(RE); and (8) mental health status (MH). Higher
scores on a scale of 0–100 represent greater
functionality and well-being; therefore, higher scores
on the bodily pain measure represent less severe and
less debilitating pain. Two summary scales are also
calculated [28]. The Physical Component Summary
represents the four most physically-weighted scales
(in descending order: PF, RP, BP, GH). The Mental
Component Summary represents the four most
psychologically-weighted scales (in descending
order: MH, RE, SF, VT).
(2) Symptom Checklist-90-Revised (SCL-90-R). The
SCL-90-R is a valid and reliable instrument that
is sensitive to changes in psychological distress
[29]. This 90-item inventory consists of nine
symptom dimensions and a summary score that
combine information on the number of symptoms
reported and intensity of perceived distress for each
symptom. The SCL-90-R has been shown to correlate
well with comparable scales on the Minnesota
Multiphasic Personality Inventory [30]. Scores for
anxiety (ANX), depression (DEP), and somatization
(SOM) are reported here, along with the Global
Severity Index (GSI) score which represents overall
psychological distress.
Midway through the study, we began to administer daily
home practice logs in order to comprehensively assess
formal meditation practice at home. These logs allowed
participants to record the date, time, type, and duration of
formal home practice along with any comments on their
experience. A protocol adherence variable was derived
from these daily practice forms representing average
weekly time spent in formal meditation practice during
the 8-week MBSR program. Informal mindfulness practice
was not measured.
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Data analysis
Data were analyzed using SPSS version 12.0 (SPSS,
Chicago, IL, USA). Paired t tests (two-tailed, α=.05) were
performed to compare pre- and postintervention scores
on standardized outcome instruments. Cohen's d effect
size for paired observations, also known as the standardized response mean [31], was used to estimate the
magnitude of treatment-related effects. Pearson productmoment correlations were calculated to examine associations between change scores (postintervention minus preintervention) and compliance with home meditation
practice during MBSR training.
Results
Preintervention assessment demonstrated marked functional limitations and psychological morbidity. The cohort
scored below the 25th percentile of the general US
population norm on all eight SF-36 indices, indicating
substantially compromised HRQoL [27]. Furthermore, the
study sample placed above the 80th percentile on all SCL90-R subscales relative to the general US population,
demonstrating considerable psychological distress [29].
Weekly class attendance information was available for
95% of study participants. Program completion was defined
as having attended at least six of eight total sessions. One
hundred individuals (79%) completed the program, a rate
consistent with that reported by Kabat-Zinn et al. [32]. Of the
remaining study participants, three attended five classes, one
attended three classes, and six had incomplete attendance
records. Overall, pre- and postintervention data were
available for 99 MBSR program completers.1
Table 1 presents a summary of HRQoL and psychological
distress outcome data stratified by chronic pain condition.
First, patient subgroup analyses revealed that HRQoL
outcomes differed substantially across chronic pain conditions. Specifically, MBSR completers who reported arthritis
pain at intake (n=24) demonstrated significant improvement
on seven of eight SF-36 subscales, including BP, and showed
the largest average change in HRQoL during MBSR (mean
d=.67). MBSR participants who reported back or neck pain
(n=35) showed significant improvement on six of eight SF-36
indices, including BP (mean d=.52). MBSR participants with
fibromyalgia (n=11) who completed the program experienced improvement on three of eight HRQoL measures
(mean d=.49). The subgroup of individuals that reported
chronic headache/migraine (n=15) had significant improve-

ment on only two of eight SF-36 scales and showed the
smallest magnitude change in HRQoL (mean d=.41).
Participants who reported two or more comorbid pain
conditions (n=30) improved on five of eight SF-36 subscales,
including BP (mean d=.60). Overall, treatment effect sizes on
HRQoL across chronic pain conditions fell within the
medium range (mean d's between .41 and .67; see Table 1).
Comparison of treatment effects across SCL-90-R
subscales revealed that chronic pain subgroups generally
experienced medium to large magnitude reductions in
symptoms of psychological distress (mean d's between
.53 and .86; see Table 1). The one exception was that
patients with fibromyalgia who, as a group, experienced a
small to medium reduction in distress (mean d=.39).
Patients with back/neck pain, arthritis, and comorbid pain
conditions experienced significant improvements on all four
SCL-90-R subscales, including ANX, DEP, SOM, and
overall psychological distress (see Table 1). Patients with
chronic headache/migraine showed significant changes on
three of four SCL-90-R subscales. Patients with fibromyalgia did not show statistically significant improvement on
any SCL-90-R measure.
For the full sample of MBSR program completers (n=99)
who reported one or more chronic pain diagnoses, paired
t tests revealed statistically significant changes (Pb.05) on all
eight SF-36 subscales. Moreover, each SF-36 subscale
improved by five points or more, indicative of clinically
relevant change [27]. Medium to large effect sizes were
observed on SF-36 measures of bodily pain, general health
perception, vitality, social functioning, and mental health
status (d's between .51 and .80; see Table 1). Small to
medium effect sizes were observed on SF-36 measures of
physical functioning, role limitations due to physical health
problems, and role limitations due to emotional problems
(d's between .26 to .48; see Table 1). In addition to
improvements in HRQoL, the chronic pain sample as a
whole demonstrated significant reductions (Pb.05) in
psychological distress during MBSR training. As shown in
Table 1, medium to large magnitude effects were found
across the four SCL-90-R subscales (d's between .50 and
.80). The mean GSI score measuring overall psychological
distress was reduced by 33%. Similarly, SCL-90-R subscale
scores for ANX, DEP, and SOM were reduced by 39%,
30%, and 21%, respectively.
Daily home meditation practice records were available to
track protocol adherence for 41 of 99 MBSR program
completers. Adherence data were unavailable for remaining
subjects due to midstudy initiation of a data collection
Notes to Table 1:

1

Independent-samples t tests on baseline data revealed that compared
to subjects who completed the intervention, noncompleters reported
significantly more somatization (t109=2.28, Pb.05) and role limitations
due to emotional problems (t119=2.52, Pb.05). Noncompleters did not
significantly differ from the group of MBSR program completers on any
other SF-36 or SCL-90-R subscales or on demographic characteristics such
as age or proportion of women or ethnic minority members.

a

A 5-point change is clinically significant [27].
Mean effect size based on the eight SF-36 subscales.
⁎ P≤.05 for paired, two-tailed t test with pre-intervention mean.
†
P≤.10 for paired, two-tailed t test with pre-intervention mean.
‡
Standardized response mean calculated as: (difference between pre- and
post scores)/(SD of difference score). Interpretative ranges: 0.20=small,
0.50=medium, 0.80=large [33].
b
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Table 1
Pre- and post-MBSR mean (S.D.) scores and effect sizes on the SF-36 and SCL-90-R stratified by chronic pain condition

Outcomes measures
SF-36 Health Survey a
Physical functioning
Pre
Post
Effect size ‡
Role-physical
Pre
Post
Effect size
Bodily pain
Pre
Post
Effect size
General health perception
Pre
Post
Effect size
Vitality
Pre
Post
Effect size
Social functioning
Pre
Post
Effect size
Role-emotional
Pre
Post
Effect size
Mental health
Pre
Post
Effect size
Physical summary
Pre
Post
Effect size
Mental summary
Pre
Post
Effect size
Mean Effect Size for SF-36 b
SCL-90-R
Global severity index
Pre
Post
Effect size
Anxiety subscale
Pre
Post
Effect size
Depression subscale
Pre
Post
Effect size
Somatization subscale
Pre
Post
Effect size
Mean effect size for SCL-90-R

Full sample
(n=99)

Back/neck pain
(n=35)

Arthritis
(n=24)

Headache/migraine
(n=15)

Fibromyalgia
(n=11)

Comorbid pains
(n=30)

61.75 (31.39)
66.75 (30.08) ⁎
0.33

60.14 (33.33)
64.71 (31.85)
0.27

51.98 (31.28)
58.75 (30.07) ⁎
0.68

76.33 (28.75)
78.67 (28.75)
0.14

54.29 (24.53)
54.29 (26.67)
0.00

50.57 (31.16)
55.33 (30.71) †
0.34

34.34 (41.43)
51.52 (43.42) ⁎
0.48

32.86 (42.78)
52.86 (42.78) ⁎
0.55

35.87 (43.19)
46.74 (44.79)
0.29

50.00 (45.32)
65.00 (48.00)
0.41

13.64 (20.50)
20.45 (35.03)
0.19

26.67 (42.51)
34.17 (41.25) †
0.34

40.86 (23.39)
50.30 (23.77) ⁎
0.56

38.85 (24.26)
48.71 (24.81) ⁎
0.69

40.39 (24.77)
46.83 (21.41) ⁎
0.43

47.80 (27.44)
55.20 (25.65)
0.29

34.50 (13.26)
42.60 (17.89)
0.48

31.77 (20.91)
40.90 (20.18) ⁎
0.69

47.78 (25.27)
55.01 (24.53) ⁎
0.51

46.18 (24.26)
51.31 (24.69) ⁎
0.46

41.64 (23.24)
51.86 (23.53) ⁎
0.82

57.64 (26.15)
61.86 (24.26)
0.26

28.20 (13.05)
42.60 (22.27) ⁎
0.74

34.00 (20.44)
42.08 (21.69) ⁎
0.75

33.60 (22.90)
47.40 (22.71) ⁎
0.80

33.28 (25.19)
45.49 (24.38) ⁎
0.64

31.23 (23.06)
48.33 (21.27) ⁎
0.88

33.67 (16.85)
46.67 (21.85) ⁎
1.06

18.89 (17.28)
37.22 (23.60) ⁎
0.96

22.53 (19.86)
38.99 (21.65) ⁎
1.11

56.25 (28.96)
66.15 (27.66) ⁎
0.51

54.41 (33.13)
66.54 (28.99) ⁎
0.58

58.15 (27.60)
64.48 (26.35) ⁎
0.54

50.83 (30.05)
55.00 (28.27)
0.25

48.75 (22.40)
60.00 (28.75) †
0.59

46.67 (29.71)
56.67 (25.58) ⁎
0.50

51.85 (43.44)
63.30 (41.92) ⁎
0.26

51.43 (44.53)
60.00 (43.39)
0.19

50.72 (42.49)
73.91 (40.15) ⁎
0.68

44.44 (44.84)
57.78 (42.67)
0.28

57.58 (44.95)
45.45 (42.88)
0.24

48.89 (48.53)
53.33 (44.29)
0.09

55.66 (19.78)
67.40 (17.53) ⁎
0.79

54.59 (20.70)
64.47 (18.60) ⁎
0.77

52.75 (18.09)
71.83 (17.20) ⁎
1.00

53.33 (19.63)
61.07 (16.52) ⁎
0.62

60.80 (23.23)
68.27 (19.77) ⁎
0.71

50.80 (21.96)
64.49 (19.17) ⁎
0.98

37.47 (12.74)
40.37 (12.83) ⁎
0.41

36.16 (13.39)
39.63 (13.32) ⁎
0.44

35.42 (12.06)
36.26 (12.53)
0.16

45.08 (13.24)
46.99 (11.84)
0.25

30.12 (7.91)
34.17 (10.43)
0.41

32.59 (12.51)
34.63 (11.94) †
0.35

39.91 (12.41)
45.98 (11.21) ⁎
0.67

39.52 (13.59)
44.82 (11.37) ⁎
0.63

51.98 (31.28)
58.75 (30.07) ⁎
1.13

35.31 (11.41)
40.41 (9.96) ⁎
0.62

40.80 (12.92)
43.73 (12.63)
0.30

37.33 (13.92)
43.64 (10.86) ⁎
0.68

0.53

0.52

0.67

0.41

0.49

0.60

0.91 (0.63)
0.61 (0.53) ⁎
0.80

1.04 (0.75)
0.73 (0.64) ⁎
0.87

0.85 (0.50)
0.54 (0.47) ⁎
0.98

0.93 (0.78)
0.66 (0.56) ⁎
0.63

0.75 (0.32)
0.57 (0.33)
0.55

1.18 (0.79)
0.88 (0.70) ⁎
0.72

0.91 (0.72)
0.55 (0.56) ⁎
0.72

1.08 (0.83)
0.64 (0.65) ⁎
0.75

0.84 (0.72)
0.45 (0.52) ⁎
0.87

0.99 (0.79)
0.70 (0.66) ⁎
0.60

0.50 (0.25)
0.46 (0.32)
0.19

1.13 (0.89)
0.74 (0.73) ⁎
0.70

1.24 (0.84)
0.85 (0.71) ⁎
0.66

1.39 (0.94)
0.99 (0.78) ⁎
0.78

1.25 (0.64)
0.78 (0.67) ⁎
0.88

1.22 (1.15)
0.89 (0.89)
0.44

0.88 (0.54)
0.66 (0.40)
0.39

1.53 (0.95)
1.13 (0.78) ⁎
0.68

1.04 (0.72)
0.79 (0.63) ⁎
0.50

1.23 (0.83)
0.99 (0.77) ⁎
0.52

0.99 (0.67)
0.75 (0.61) ⁎
0.61

0.79 (0.51)
0.56 (0.35) †
0.53

0.96 (0.61)
0.85 (0.53)
0.14

1.39 (0.87)
1.14 (0.75) ⁎
0.45

0.69

0.75

0.86

0.53

0.39

0.68
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protocol for this measure. Among participants for whom
home meditation practice data were available, the mean
number of meditation sessions per week was six (S.D.=3),
and the average time spent in meditation per day was 20 min
(S.D.=14). Thus, self-reported adherence with MBSR
program requirements was congruent with expectations
communicated during the pre-enrollment interview. Correlational analyses revealed that greater average weekly home
meditation practice was significantly associated with greater
reduction in overall psychological distress (GSI: r=−.40,
Pb.05, n=31) and somatization symptoms (SOM: r=−.50,
Pb.05, n=29), as well as with an increase in self-rated
general health (GH: r=.42, Pb.01, n=35). In addition, greater
home practice tended to be associated with a greater
reduction in role limitations due to emotional problems
(RE: r=.30, P=.08, n=36) and with greater improvement in
social functioning (SF: r=.31, P=.07, n=36). Self-reported
home meditation practice did not correlate significantly
with other outcomes, including changes in anxiety (ANX:
r=−.14, P=.46, n=31), depression (DEP: r=-.29, P=.12,
n=29), bodily pain (BP: r=.18, P=.29, n=36), or other
quality of life subscales.

Discussion
In this study, observed improvements in bodily pain,
HRQoL, and psychological distress for the full sample of
heterogeneous chronic pain patients were consistent with
previous findings reported by other investigators [15–18].
Similar to previous investigations of mind-body interventions for chronic pain, outcomes differed substantially as a
function of specific pain condition [34].
Patients who reported chronic back/neck pain and patients
who reported two or more comorbid pain conditions
experienced the largest average improvement in pain
severity and functional limitations due to pain; lesser
improvements were found in patients with fibromyalgia,
arthritis, and chronic headache/migraine. Pain reduction in
participants with fibromyalgia were consistent with prior
clinical investigations of MBSR for homogeneous groups of
fibromyalgia patients [19,22]. Improvements in patient
subgroups with various types of musculoskeletal pain (e.g.,
fibromyalgia, back/neck pain, arthritis) differed from the null
findings of a pilot study of MBSR for musculoskeletal pain,
which had limited statistical power since only five subjects
completed MBSR training [24]. Our finding that a subgroup
of patients with chronic headache/migraine reported nonsignificant changes in pain is consistent with the results of a
recent randomized, controlled trial [35]. To our knowledge,
the present study is the first to demonstrate that MBSR may
be an effective adjunct for treating chronic pain associated
with arthritis. Pain reduction in the arthritis subgroup is
consistent with results reported for rheumatoid arthritis
patients who received emotional regulation skills training in
combination with mindfulness meditation practice [36].

While all subgroups of chronic pain patients reported
meaningful average improvements in HRQoL, subgroups
varied in terms of degree of change. Arthritis patients
reported the largest average improvement in HRQoL, as well
as the largest mean reduction in psychological distress.
Patients with chronic back or neck pain showed medium to
large effects on indicators of physical and mental HRQoL.
Patients with chronic headache/migraine reported the
smallest magnitude improvement in HRQoL following
MBSR. Finally, MBSR participants who reported two or
more chronic pain conditions benefited substantially in terms
of improved pain and pain-related functional limitations,
overall HRQoL, and psychological well-being.
A secondary aim was to examine the relationship between
home meditation practice and variation in MBSR treatment
outcomes for chronic pain patients. Among chronic pain
patients for whom home practice data were available, better
adherence to formal home meditation practice was associated with several intervention outcomes, including reduction in overall psychological distress and somatic symptoms,
and improvement in self-rated health. Greater home practice
tended to be associated with a reduction in role limitations
due to emotional problems and with an improvement in
social functioning. Home meditation practice, however, was
not significantly correlated with changes in bodily pain,
anxiety, depressive symptoms, or other HRQoL subscales
such as physical functioning. To our knowledge, only one
other study of MBSR for a chronic pain condition has
examined the association between home meditation practice
and treatment outcomes. Pradhan et al. [23] studied
rheumatoid arthritis patients and observed a significant,
positive association between improved psychological symptoms and frequency of home practice (days per week), but
not total practice time (minutes per week). Numerous studies
have found no or inconsistent associations between amount
of home meditation practice and MBSR outcomes [37]. Our
findings in this chronic pain sample support an emerging
literature that suggests an inconsistent relationship between
home meditation practice and MBSR treatment responses.
An interesting, recent report examined amount and type of
MBSR home practice (sitting meditation, body scan or
mindful yoga) and found the strongest association between
home yoga practice and better outcomes [38]. Particular
benefits of yoga and other types of MBSR home practice
needs to be studied in the chronic pain population.
Theoretically, patients with chronic pain may benefit from
mindfulness practice through various pathways. First, both
sensory and affective components of pain perception itself
may be modulated through the self-regulation of attention,
which can be cultivated by meditation practice [39–41].
Central nervous system pain perception pathways involving
the amygdala and the anterior cingulate cortex may be
inhibited or down-regulated with greater levels of mindfulness [42,43]. Second, similar to cognitive-behavioral
therapies, mindfulness aims to reduce reactivity to distressing thoughts and feelings that accompany and amplify
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pain experience [10]. Third, mindfulness has been shown to
reduce psychological symptoms, including comorbid anxiety and depression, in various patient populations [44].
Negative emotional states may amplify suffering associated
with pain perception [4]. Fourth, mindfulness enhances
physical self-monitoring and body awareness, possibly
leading to improved body mechanics and improved selfcare. Fifth, relative to traditional relaxation training,
mindfulness meditation is associated with greater parasympathetic activation, which can promote deep muscle
relaxation and concomitant lessening of myofascial tension
and irritability that may reduce pain [14,45]. Sixth,
mindfulness may buffer against stress-related mood dysfunction and psychophysiological activation by enhancing
cognitive coping processes, such as positive reappraisal
[46], and by strengthening emotion regulation skills, such
as distress tolerance [47].
Most MBSR programs are offered to mixed patient
populations. Providing MBSR to a single-diagnosis patient
group may introduce factors that effect outcomes. For
example, the emotionally supportive dimension of group
membership may be enhanced. Another possibility is that
greater amounts of class instruction and discussion time may
focus on the particularities of the specific medical condition.
It is therefore important to assess the relative benefits of
MBSR as it is usually taught to heterogeneous populations,
as was done in this study, in addition to evaluating MBSR
applied to homogeneous patient cohorts.
This study was limited in important ways. First, it was
an observational study without a control group. Therefore,
it is possible that study participants, on average, may have
experienced spontaneous improvement in pain, functional
status and psychological well-being that was not due to the
intervention. However, given the refractory nature of
chronic pain and the consistency of many self-report
outcomes with previously published meta-analytic findings, the current study appears to lend additional support
to the hypothesis that MBSR is clinically effective
[3,10,11]. Second, only one direct measure of pain, the
BP subscale of the SF-36 Health Survey, was used.
Although the SF-36 pain subscale does capture both the
intensity and activity interference associated with pain,
future studies would benefit by including multidimensional
pain assessment tools that also assess sensory and affective
dimensions of pain, such as the McGill Pain Questionnaire
[48]. Third, sample sizes were relatively small for specific
chronic pain conditions, limiting statistical power and the
reliability of effect size estimates, and fourth, given the
demographic characteristics of this sample (primarily
Caucasian women, well-educated, actively working), generalizability remains to be determined. Fifth, no direct
comparison could be made to treatment effects for similar
patients participating in MBSR programs for medically
homogeneous patient cohorts.
In summary, this study found that while MBSR-related
changes in physical and psychosocial variables appear to be
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clinically meaningful in patients with chronic and debilitating pain, specific outcomes within the same MBSR
program can vary by diagnosis. Moreover, the results are
the first to establish a correlation between home, formal
meditation practice and the degree of clinical improvement
on several outcome measures in a chronic pain cohort.
Future studies with homogeneous chronic pain conditions
are needed to clarify for whom MBSR is most and least
effective and what underlying mechanisms account for
variation in outcome.
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