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Abstract

Objectives: Chronic pain is a common disabling illness that does not completely respond to current medical
treatments. As a consequence, in recent years many alternative interventions have been suggested. Among them,
mindfulness-based interventions (MBIs) are receiving growing attention. The aim of the present article is to
review controlled studies investigating the efficacy of MBIs for the reduction of pain and the improvement of
depressive symptoms in patients suffering from chronic pain.
Methods: A literature search was undertaken using MEDLINE,� ISI web of knowledge, the Cochrane database,
and references of retrieved articles. The search included articles written in English published up to July 2009. The
data were independently extracted by two reviewers from the original reports. Quality of included trials was
also assessed.
Results: Ten (10) studies were considered eligible for the present review. Current studies showed that MBIs
could have nonspecific effects for the reduction of pain symptoms and the improvement of depressive symptoms
in patients with chronic pain, while there is only limited evidence suggesting specific effects of such interven-
tions. Further findings evidenced some improvements in psychologic measures related to chronic pain such as
copying with pain following MBIs as well.
Discussion: There is not yet sufficient evidence to determine the magnitude of the effects of MBIs for patients
with chronic pain. Main limitations of reviewed studies include small sample size, absence of randomization, the
use of a waiting list control group that does not allow distinguishing of specific from nonspecific effects of MBI
as well as differences among interventions.
Conclusions: However, because of these preliminary results, further research in larger properly powered and
better designed studies is warranted.

Introduction

Chronic pain is a common disabling illness that af-
fects about 20%–30% of the adult population in Western

countries1 and is often related to high rates of comorbid de-
pressive symptoms.2 Although current therapeutic ap-
proaches, including analgesic and opioid drugs, can provide
significant improvements, the most potent drugs only re-
duce pain by 30%–40% in fewer than 50% of patients.3 In
addition, surgical techniques such as implantation of artifi-
cial discs in the spine and implantable drug delivery systems
provide limited pain reduction in only a subset of patients as
well.4,5 As a consequence, several psychologic treatments for
chronic pain have been suggested.6 Among them, mindfulness-
based stress reduction (MBSR) and closely derived interventions
(mindfulness-based interventions or MBIs) are some of the
most studied.

MBSR is a standardized group-based meditation program
conceived in the late 1970s from the effort to integrate
Buddhist mindfulness meditation with contemporary Western
clinical and psychologic practice.7,8 In the last 2 decades,
MBSR has been proposed as a treatment for many diseases,
showing a good efficacy for many mental and physical dis-
orders9–11 as well as for healthy people,12 although results are
not always convincing.9,13 Note, however, that such a medi-
tation program was originally developed and is still consis-
tently used for patients suffering from chronic pain.14,15

The main feature of MBSR is the cultivation of ‘‘mindful-
ness’’ (i.e., the development of a particular kind of attention
characterized by a nonjudgmental awareness, openness, cu-
riosity, and acceptance of internal and external present ex-
periences, which allows the practitioners to act more
reflectively rather than impulsively).16–18 MBSR comprises
three different techniques including (1) ‘‘body scan,’’ which
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involves a gradual sweeping of attention through the en-
tire body from feet to head, focusing noncritically on any
sensation or feeling in body regions and using periodic
suggestions of breath awareness and relaxation; (2) ‘‘sitting
meditation,’’ which involves both mindful attention on the
breath or on the rising and falling abdomen as well as on
other perceptions, and a state of nonjudgmental awareness
of cognitions and of the stream of thoughts and distractions
that continuously flow through the mind; and (3) ‘‘Hatha
yoga’’ practice, which includes breathing exercises, simple
stretches, and posture designed to strengthen and relax the
musculoskeletal system.7 The standard program consists of
8-week sessions with a duration of 2 hours each and home-
work for 45 minutes a day, 6 days a week,7,8 even though
several modifications in sessions, homeworks, and total du-
ration can be observed among different courses for different
populations of patients. Additionally, interventions inspired
by the original program but including specific modifications
such as the adjunct of particular exercises or of psychologic
techniques are consistently used as well.19

Preliminary results on the efficacy of MBIs for patients
suffering from chronic pain have been established in several
independent uncontrolled studies on patients with different
types of pain such as low back, upper back, shoulder and
cervical pain, headache,14,20,21 and fibromyalgia.22 Interest-
ingly, there is some evidence to suggest that results gained in
the short term could be maintained in the long term23 and
that MBIs could be useful for older people as well.21,24

However, it is worth mentioning that very often initial em-
phasis deriving from early uncontrolled studies is not yet
supported when controlled studies are undertaken.

As a consequence, the aim of the present article is to re-
view controlled studies investigating the efficacy of MBIs for
the reduction of pain and/or the improvement of depressive
symptoms in patients with chronic pain.

Methods

Literature research

A literature search was undertaken using MEDLINE,� ISI
web of knowledge, the Cochrane database, and references of
retrieved articles. The search included original articles, letters
to the editor, and congress abstracts indexed by web-based
electronic databases mentioned above or mentioned in re-
trieved articles published up to July 2009. The search strategy
considered only studies published in English. The main
search terms were MBSR, mindfulness-based intervention,
mindfulness meditation, stress reduction, and chronic pain,
in various combinations as needed.

Selection of trials

Included studies had to investigate the efficacy of a MBI,
be performed in patients suffering from chronic pain (e.g.,
low back pain, fibromyalgia, rheumatoid arthritis) with at
least 6 months of illness history, provide at least one measure
of pain and/or depression, provide quantitative data, have a
control group procedure that was either inactive (for in-
stance, a waiting list) and/or active, and oriented to control
for nonspecific effects of the MBI group (such as an educa-
tional control group). Of note, we considered an intervention
as nonspecific (placebo-like) if it could induce the expectancy

of a benefit but it had no additional specific effects.25 Ex-
clusion criteria were as follows: absence of a control group,
qualitative reports, speculative reports, and review articles.
A summary of included articles investigating the efficacy of
MBIs for the management of chronic pain is shown in Table
1. Main features of included interventions are reported in
Table 2. Quality of included trials, assessed by the authors
using a validated quality scale,26 is shown in Table 3. A flow
chart of the review process is shown in Figure 1.

Outcome measures

Our primary outcomes were (1) the reduction of pain and
(2) the reduction of depressive symptoms in MBI groups
compared to inactive and/or active control groups. Our
secondary outcome measures were the improvement of (1)
coping with pain, (2) physical function, (3) stress reduction
and quality of life, and (4) miscellaneous psychologic chan-
ges related to MBIs.

Data extraction and quality assessment

The data were independently extracted by the authors
from the original reports. Quality of included trials was in-
dependently assessed by the authors using a validated
quality scale26 (Table 3). All disagreements were resolved
through discussion. A score �3 was considered to be indic-
ative of a moderate- to high-quality study.26

Results

Characteristics of included studies

The original search retrieved 190 articles. One hundred
and seventy-three (173) articles were excluded because their
primary focus was not the investigation of a MBI for patients
with chronic pain. After the first screening, 17 articles re-
mained. Seven (7) studies were excluded because of the ab-
sence of a control group and/or of quantitative analysis
(Table 4) and 10 studies could be included in the present
review (Table 1). Included studies comprised 6 randomized
controlled studies27–32 and 4 controlled studies.33–36 Five (5)
studies compared MBIs to a waiting list,28,30,31,33,35 1 study
compared a MBIþ qigong to a nonspecific intervention (social
support group),27 1 study compared a MBI to a specific
treatment,34 2 studies compared MBIs to both a waiting list
and a specific treatment,29,36 and 1 study compared a MBI to
both a nonspecific and a specific treatment.32 Four (4) studies
focused on fibromyalgia,27,28,33,34 4 studies on various types of
chronic musculoskeletal pain such as low back pain,29,30,35,36

and 2 studies on rheumatoid arthritis.31,32 Six (6) studies in-
cluded a follow-up at different time points.28–32,34

Primary outcome measures

Efficacy for pain symptoms. Seven (7) of the included
studies reported some measures of pain.27,29,30,32–34,36 Five (5)
of these studies reported an improvement in pain perception
in MBI groups that was significantly higher than that ob-
served in the comparison groups.30,32–34,36 Among them,
three studies suggested that MBIs were better in comparison
to a waiting list30,33,36; 1 study suggested that a MBI was
better than an educational control group designed to control
for nonspecific effects of the intervention, such as the ex-

84 CHIESA AND SERRETTI



T
a

b
l

e
1.

S
u

m
m

a
r

y
o

f
I
n

c
l

u
d

e
d

S
t

u
d

i
e

s

S
tu

d
y

M
ed

it
at

io
n

/
co

m
p

ar
is

on

N
u

m
be

r
of

su
bj

ec
ts

(I
T

T
)

S
tu

d
y

d
es

ig
n

D
is

ea
se

co
n

d
it

io
n

M
ea

n
d

u
ra

ti
on

of
sy

m
p

to
m

sa
M

ea
su

re
s

of
p

ai
n

M
ea

su
re

s
of

d
ep

re
ss

io
n

F
u

rt
h

er
m

ea
su

re
s

M
ai

n
fi

n
d

in
g

s

G
o

ld
en

b
er

g
et

al
.,

19
94

3
3

M
B

I
W

ai
ti

n
g

li
st

o
r

n
o

tr
ea

tm
en

t

87 42
C

T
F

ib
ro

m
y

al
g

ia
7.

3
�

9.
9

7.
9
�

7.
8

V
A

S
p

ai
n

–
F

IQ
,

G
S

I
M

ea
n

V
A

S
sc

o
re

s,
F

IQ
an

d
G

S
I

sc
o

re
s

si
g

n
ifi

ca
n

tl
y

im
p

ro
v

ed
in

th
e

m
ed

it
at

io
n

co
m

p
ar

ed
to

th
e

co
n

tr
o

l
g

ro
u

p
.

A
st

in
et

al
.,

20
03

2
7

M
B

S
R
þ

qi
g

on
g

S
u

p
p

o
rt

g
ro

u
p

64 63
R

C
T

-
A

N
S

C
F

ib
ro

m
y

al
g

ia
5.

22
�

7.
31

4.
89
�

4.
15

P
ai

n su
b

sc
al

e
o

f
S

F
-3

6

B
D

I
T

P
C

,
F

IQ
,

6-
m

in
u

te
-

w
al

k
ti

m
e

te
st

S
ig

n
ifi

ca
n

t
an

d
eq

u
iv

al
en

t
im

p
ro

v
em

en
ts

fr
o

m
b

as
el

in
e

w
er

e
o

b
se

rv
ed

fo
r

b
o

th
g

ro
u

p
s

at
th

e
8t

h
w

ee
k

fo
r

p
ai

n
su

b
sc

al
e

o
f

S
F

-3
6,

F
IQ

,
T

o
ta

l
M

y
al

g
ic

an
d

B
D

I
sc

o
re

s.
N

o
im

p
ro

v
em

en
t

in
th

e
6-

m
in

u
te

-
w

al
k

ti
m

e
te

st
.

B
en

efi
ts

w
er

e
st

il
l

m
ai

n
ta

in
ed

at
th

e
6-

m
o

n
th

fo
ll

o
w

-u
p

in
b

o
th

g
ro

u
p

s.
S

ag
u

la
&

R
ic

e,
20

04
3

5

M
B

S
R

W
ai

ti
n

g
li

st

49 22
C

T
V

ar
io

u
s

ty
p

es
o

f
ch

ro
n

ic
p

ai
n

N
o

t re
p

o
rt

ed
–

B
D

I
S

T
A

I,
R

T
L

M
B

S
R

g
ro

u
p

sh
o

w
ed

si
g

n
ifi

ca
n

t
re

d
u

ct
io

n
s

in
d

ep
re

ss
io

n
an

d
st

at
e

an
x

ie
ty

an
d

ad
v

an
ce

d
si

g
n

ifi
ca

n
tl

y
m

o
re

q
u

ic
k

ly
th

ro
u

g
h

th
e

in
it

ia
l

st
ag

es
o

f
g

ri
ev

in
g

th
an

th
e

co
m

p
ar

is
o

n
g

ro
u

p
P

le
w

s-
O

g
an

et
al

.,
20

05
2

9

M
B

S
R

M
as

sa
g

e
W

ai
ti

n
g

li
st

10 10 10

R
C

T
-A

C
M

u
sc

u
lo

sk
el

et
al

p
ai

n
N

o
t re
p

o
rt

ed
V

A
S

–
M

en
ta

l
H

ea
lt

h
sc

al
e

o
f

S
F

-1
2

M
as

sa
g

e
g

ro
u

p
s

sh
o

w
ed

si
g

n
ifi

ca
n

tl
y

h
ig

h
er

b
en

efi
ts

fo
r

p
ai

n
an

d
M

B
S

R
g

ro
u

p
sh

o
w

ed
si

g
n

ifi
ca

n
tl

y
h

ig
h

er
im

p
ro

v
em

en
ts

fo
r

M
en

ta
l

H
ea

lt
h

sc
o

re
s

co
m

p
ar

ed
to

w
ai

ti
n

g
li

st
.

R
es

u
lt

s
o

f
ac

ti
v

e
tr

ea
tm

en
ts

w
er

e
st

il
l

m
ai

n
ta

in
ed

at
4-

w
ee

k
fo

ll
o

w
-u

p
.

S
ep

th
o

n
et

al
.,

20
07

2
8

M
B

S
R

W
ai

ti
n

g
li

st

51 40
R

C
T

F
ib

ro
m

y
al

g
ia

4.
5
�

3.
6

4.
9
�

5.
2

–
B

D
I

F
IQ

,
S

S
Q

M
ar

k
ed

re
d

u
ct

io
n

s
in

B
D

I
sc

o
re

s
w

er
e

o
b

se
rv

ed
in

th
e

m
ed

it
at

io
n

g
ro

u
p

b
u

t
n

o
t

in
th

e
co

n
tr

o
l

g
ro

u
p

.
B

en
efi

ts
w

er
e

st
il

l
m

ai
n

ta
in

ed
at

th
e

2-
m

o
n

th
fo

ll
o

w
-u

p
.

G
ro

ss
m

an
et

al
.,

20
07

3
4

M
B

S
R

P
M

R
&

g
en

tl
e

st
re

tc
h

in
g

31 16
C

T
-A

C
F

ib
ro

m
y

al
g

ia
13

.8
�

6.
1

9.
9
�

6.
9

V
A

S
,

P
P

S
H

A
D

S
d

ep
re

ss
io

n
IP

R
,

Q
O

F
M

B
S

R
co

m
p

ar
ed

to
P

M
R

g
ro

u
p

d
is

p
la

y
ed

si
g

n
ifi

ca
n

t
im

p
ro

v
em

en
ts

fo
r

V
A

S
,

Q
O

L
su

b
sc

al
es

,
co

p
in

g
w

it
h

p
ai

n
,

an
x

ie
ty

,
d

ep
re

ss
io

n
,

an
d

so
m

at
ic

co
m

p
la

in
ts

.
B

en
efi

ts
w

er
e

st
il

l
m

ai
n

ta
in

ed
at

th
e

3-
y

ea
r

fo
ll

o
w

-u
p

.
P

ra
d

h
an

et
al

.,
20

07
3

1

M
B

S
R

W
ai

ti
n

g
li

st

31 32
R

C
T

R
h

eu
m

at
o

id
ar

th
ri

ti
s

6
�

7
11
�

12
–

B
D

I
M

A
A

S
,

D
A

S
28

,
P

W
B

S
,

G
S

I

A
t

2
m

o
n

th
s,

th
er

e
w

er
e

n
o

si
g

n
ifi

ca
n

t
d

if
fe

re
n

ce
s

b
et

w
ee

n
g

ro
u

p
s

in
an

y
o

u
tc

o
m

es
.

A
t

6
m

o
n

th
s

th
er

e
w

er
e

si
g

n
ifi

ca
n

t
im

p
ro

v
em

en
ts

fo
r

M
B

S
R

co
m

p
ar

ed
to

co
n

tr
o

l
g

ro
u

p
fo

r
G

S
I,

P
W

B
S

,
B

D
I,

an
d

M
A

A
S

sc
o

re
.

N
o

im
p

ac
t

o
n

d
is

ea
se

st
at

u
s

w
as

o
b

se
rv

ed
. (c

on
ti

n
u

ed
)

85



T
a

b
l

e
1.

(
C

o
n

t
i
n

u
e
d

)

S
tu

d
y

M
ed

it
at

io
n

/
co

m
p

ar
is

on

N
u

m
be

r
of

su
bj

ec
ts

(I
T

T
)

S
tu

d
y

d
es

ig
n

D
is

ea
se

co
n

d
it

io
n

M
ea

n
d

u
ra

ti
on

of
sy

m
p

to
m

sa
M

ea
su

re
s

of
p

ai
n

M
ea

su
re

s
of

d
ep

re
ss

io
n

F
u

rt
h

er
m

ea
su

re
s

M
ai

n
fi

n
d

in
g

s

M
o

ro
n

e
et

al
.,

20
08

3
0

M
B

S
R

W
ai

ti
n

g
li

st

19 18
R

C
T

C
h

ro
n

ic
lo

w
b

ac
k

p
ai

n
in

p
eo

p
le

>
65

y
ea

rs

N
o

t re
p

o
rt

ed
P

ai
n

su
b

sc
al

e
o

f
S

F
-3

6,
M

P
Q

-S
F

–
C

P
A

Q
,

R
M

Q
,

S
P

P
B

,
S

F
-3

6

S
ig

n
ifi

ca
n

t
re

d
u

ct
io

n
s

in
th

e
M

B
S

R
co

m
p

ar
ed

to
th

e
co

n
tr

o
l

g
ro

u
p

w
er

e
o

b
se

rv
ed

fo
r

th
e

P
ai

n
su

b
sc

al
e

o
f

S
F

-3
6

as
w

el
l

as
fo

r
C

P
A

Q
.

N
o

si
g

n
ifi

ca
n

t
d

if
fe

re
n

ce
fo

r
o

th
er

m
ea

su
re

s.
P

o
si

ti
v

e
re

su
lt

s
w

er
e

m
ai

n
ta

in
ed

at
th

e
3-

m
o

n
th

fo
ll

o
w

-u
p

.
G

ar
d

n
er

-N
ix

et
al

.,
20

08
3

6

In
-s

it
e

M
B

I
T

el
e

M
B

I
W

ai
ti

n
g

li
st

99 57 57

C
T

V
ar

io
u

s
ty

p
es

o
f

ch
ro

n
ic

p
ai

n

N
o

t re
p

o
rt

ed
N

R
S

P
–

P
C

S
T

el
e

an
d

in
-s

it
e

M
B

I
g

ro
u

p
s

ac
h

ie
v

ed
si

m
il

ar
re

su
lt

s
fo

r
m

en
ta

l
h

ea
lt

h
an

d
p

ai
n

ca
ta

st
ro

p
h

iz
in

g
le

v
el

s.
H

o
w

ev
er

,
o

n
ly

in
-s

it
e

g
ro

u
p

o
b

ta
in

ed
si

g
n

ifi
ca

n
tl

y
h

ig
h

er
sc

o
re

s
o

n
th

e
p

h
y

si
ca

l
d

im
en

si
o

n
o

f
Q

O
L

an
d

lo
w

er
sc

o
re

s
o

f
u

su
al

p
ai

n
co

m
p

ar
ed

to
w

ai
ti

n
g

li
st

.
Z

au
tr

a
et

al
.,

20
08

3
2

M
B

I
C

B
T

S
u

p
p

o
rt

g
ro

u
p

52
(1

7)
47

(6
)

44
(1

4)
b

R
C

T
-A

C
-

A
N

S
C

R
h

eu
m

at
o

id
ar

th
ri

ti
s

10
.8

6
�

10
.2

7
15

.0
2
�

13
.7

8
11

.8
1
�

13
,9

2

V
A

S
6

it
em

s
o

f
P

A
N

A
S

D
A

S
28

,
IL

-6
,

C
E

,
P

A
N

A
S

C
B

T
g

ro
u

p
sh

o
w

ed
th

e
g

re
at

es
t

p
re

to
p

o
st

im
p

ro
v

em
en

t
in

se
lf

-r
ep

o
rt

ed
p

ai
n

co
n

tr
o

l
an

d
re

d
u

ct
io

n
s

in
th

e
IL

-6
;

b
o

th
M

B
I

an
d

C
B

T
g

ro
u

p
s

sh
o

w
ed

m
o

re
im

p
ro

v
em

en
t

in
co

p
in

g
ef

fi
ca

cy
th

an
su

p
p

o
rt

g
ro

u
p

.
P

at
ie

n
ts

w
it

h
h

is
to

ry
o

f
d

ep
re

ss
io

n
b

en
efi

te
d

m
o

st
fr

o
m

M
B

I
ac

ro
ss

se
v

er
al

m
ea

su
re

s.

a
Y

ea
rs

.
b
S

u
b

g
ro

u
p

o
f

p
at

ie
n

ts
w

it
h

d
ep

re
ss

io
n

h
is

to
ry

.
S

ca
le

s:
F

IQ
,

F
ib

ro
m

y
al

g
ia

Im
p

ac
t

Q
u

es
ti

o
n

n
ai

re
3
7
;

S
F

-3
6,

S
h

o
rt

F
o

rm
-3

63
8
;

T
P

C
,

T
en

d
er

P
o

in
t

C
o

u
n

t;
B

D
I,

B
ec

k
D

ep
re

ss
io

n
In

v
en

to
ry

3
9
;

H
A

D
S

,
H

o
sp

it
al

A
n

x
ie

ty
an

d
D

ep
re

ss
io

n
S

ca
le

4
0
;

P
P

S
,

P
ai

n
P

er
ce

p
ti

o
n

S
ca

le
4
1
;D

A
S

28
,D

is
ea

se
A

ct
iv

it
y

S
co

re
in

28
jo

in
ts

4
2
;N

R
S

P
,N

u
m

er
ic

al
R

at
in

g
S

ca
le

fo
r

P
ai

n
4
3
;M

P
Q

-S
F

,M
cG

il
l

P
ai

n
Q

u
es

ti
o

n
n

ai
re

S
h

o
rt

F
o

rm
(M

P
Q

-S
F

)4
4
;S

T
A

I,
S

ta
te

–T
ra

it
A

n
x

ie
ty

(a
);

R
T

L
,

S
h

o
rt

F
o

rm
o

f
th

e
R

es
p

o
n

se
to

L
o

ss
S

ca
le

(b
);

S
F

-1
2,

S
h

o
rt

F
o

rm
H

ea
lt

h
S

u
rv

ey
(c

);
S

S
Q

,
S

ta
n

fo
rd

S
le

ep
Q

u
es

ti
o

n
n

ai
re

(d
);

Q
O

L
,

Q
u

al
it

y
o

f
L

if
e

(e
);

IP
R

,
In

v
en

to
ry

o
f

P
ai

n
R

eg
u

la
ti

o
n

(f
);

M
A

A
S

,
M

in
d

fu
ln

es
s

A
tt

en
ti

o
n

A
w

ar
en

es
s

S
ca

le
(g

);
P

W
B

S
,

P
sy

ch
o

lo
g

ic
al

W
el

l-
B

ei
n

g
S

ca
le

s
(h

);
IL

-6
,

in
te

rl
eu

k
in

-6
b

lo
o

d
le

v
el

s;
P

A
N

A
S

,
P

o
si

ti
v

e
an

d
N

eg
at

iv
e

A
ff

ec
t

S
ch

ed
u

le
(i

);
C

E
,

C
o

p
y

in
g

E
ffi

ca
cy

fo
r

P
ai

n
(j

);
C

P
A

Q
,

C
h

ro
n

ic
P

ai
n

A
cc

ep
ta

n
ce

Q
u

es
ti

o
n

n
ai

re
(k

);
R

M
Q

,
R

o
la

n
d

an
d

M
o

rr
is

Q
u

es
ti

o
n

n
ai

re
(l

);
S

P
P

B
,

S
h

o
rt

P
h

y
si

ca
l

P
er

fo
rm

an
ce

B
at

te
ry

(m
);

N
R

S
,

N
u

m
er

ic
al

R
at

in
g

S
ca

le
fo

r
P

ai
n

;
P

C
S

,
P

ai
n

C
at

as
tr

o
p

h
iz

in
g

S
ca

le
(n

).
S

ou
rc

es
fo

r
S

ca
le

s:
(a

)
S

p
ei

lb
er

g
er

C
D

.
S

ta
te

–T
ra

it
A

n
x

ie
ty

In
v

en
to

ry
.

P
al

o
A

lt
o

,
C

A
:

M
in

d
G

ar
d

en
,

19
83

;
(b

)
S

ch
n

ei
d

er
J,

D
eu

ts
ch

D
.

U
n

d
er

st
an

d
in

g
th

e
tr

an
sf

o
rm

at
iv

e
p

o
te

n
ti

al
o

f
g

ri
ef

:
C

o
n

st
ru

ct
v

al
id

at
io

n
o

f
th

e
R

es
p

o
n

se
to

L
o

ss
In

v
en

to
ry

.
T

ra
v

er
se

C
it

y
,

M
I:

S
ea

so
n

s
P

re
ss

;
19

97
;

(c
)

W
ar

e
JE

,
K

o
si

n
sk

i
M

,
K

el
le

r
S

D
.

A
12

-i
te

m
sh

o
rt

-f
o

rm
h

ea
lt

h
su

rv
ey

:
C

o
n

st
ru

ct
io

n
o

f
sc

al
es

an
d

p
re

li
m

in
ar

y
te

st
s

o
f

re
li

ab
il

it
y

an
d

v
al

id
it

y
.

M
ed

C
ar

e
19

96
;3

4:
22

0–
23

3;
(d

)
D

o
u

g
la

ss
A

B
,

B
o

rn
st

ei
n

R
,

N
in

o
-M

u
rc

ia
G

,
et

al
.

T
h

e
S

le
ep

D
is

o
rd

er
s

Q
u

es
ti

o
n

n
ai

re
:

I.
C

re
at

io
n

an
d

m
u

lt
iv

ar
ia

te
st

ru
ct

u
re

o
f

th
e

S
D

Q
.

S
le

ep
19

94
;1

7:
16

0–
16

7;
(e

)
S

ie
g

ri
st

J,
B

ro
er

M
,

Ju
n

g
e

A
.

P
ro

fi
l

d
er

L
eb

en
sq

u
al

it
ät

ch
ro

n
is

ch
K

ra
n

k
er

.
H

an
d

an
w

ei
su

n
g

.
G

ö
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pectancy effect and group support, but less efficacious than a
standard cognitive behavioral intervention (CBT)32; and 1
study suggested that a MBI was better than progressive
muscle relaxation.34 On the other hand, 2 studies did not
observe any significant difference between a MBIþ qigong
and an educational support group designed to control for
nonspecific effects of the intervention27 and between a MBI
and massages or a waiting list,31 respectively.

More in detail, Goldenberg and colleagues33 observed that
67% of subjects suffering from fibromyalgia assigned to a
MBI showed a significant improvement in perceived pain
from baseline as measured by a visual analog scale (VAS) for
pain compared to only 40% of subjects of the control group
( p¼ 0.006). In addition, subjects assigned to the MBI showed
a final 16% decrease of pain compared to controls. In a fol-
lowing study, Gardner-Nix and colleagues compared an in-
site MBI for patients suffering from musculoskeletal pain to a
waiting list and to a distant-site mindfulness program via
videoconferencing at local hospital site.36 A significant im-
provement from baseline in usual pain as measured by a
Numerical Rating Scale for Pain37 was observed only in the
in-site group ( p< 0.05). Also, a significant improvement in a
MBI group compared to a waiting list was observed in a

sample of older adults suffering from musculoskeletal pain.30

Mean pain scores changed in the expected direction for the
meditation group as compared to the control group at the 8-
week follow-up for the McGill Pain Questionnaire Short
Form38 and the Pain Scale of the Short Form-36,39 though
only the latter difference was significant. On the other hand,
in a pilot randomized trial performed in a sample of subjects
suffering from musculoskeletal pain randomly assigned to a
MBI, massages, or to a waiting list, Plews-Ogan and col-
leagues29 did not observe any significant difference in pain
outcomes for the meditation group at any time. Note, how-
ever, that this result could be linked to the very small sample
size of this study. Although these studies overall suggest the
potential clinical usefulness of MBIs, such findings have to be
interpreted with caution because of their several limitations
including absence of randomization,33,36 small sample
size,29,30 and the impossibility of distinguishing specific from
nonspecific effects of MBIs because of the use of a waiting list
as a control group.29,30,33,36

Two (2) further studies showed mixed results in samples
of patients with fibromyalgia. In the first nonrandomized
study comparing a MBI to a program of progressive muscle
relaxation and gentle stretching,34 patients assigned to the

Table 3. Assessment of Studies’ Quality

Study Randomization
Appropriate

randomization
Dropouts and
withdrawals Blinding

Appropriate
blinding

Jadad
score

Goldenberg et al., 199433 No – Yes No – 1
Astin et al., 200327 Yes Yes Yes Yes No 3
Sagula & Rice, 200435 No – Yes No No 1
Plews-Ogan et al., 200529 Yes Yes Yes No No 3
Sephton et al., 200728 Yes N.S. Yes Yes No 2
Grossman et al., 200734 No – Yes No – 1
Pradhan et al., 200731 Yes Yes Yes Yes No 3
Zautra et al., 200832 Yes Yes Yes Yes No 3
Morone et al., 200830 Yes Yes Yes No No 3
Gardner-Nix et al., 200836 No – Yes No – 1

N.S., not specified.

Table 2. Characteristics and Follow-up of MBI Interventions

Study

Study
duration
(weeks)

Session
duration
(minutes)

Daily homework
duration
(minutes)

Day-long
retreat

Retreat
duration
(hours)

Main modification
to the standard

programa

Follow-up
(weeks from

baseline)

Goldenberg et al., 199433 10 120 N.S. No – N.S. No
Astin et al., 200327 8 150 N.S. No – Adjunct of

1 hour qigong
No

Sagula & Rice, 200435 8 90 At least 20 No – None No
Plews-Ogan et al., 200529 8 150 N.S. No – N.S 12
Sephton et al., 200728 8 150 30–45 Yes N.S. None 16
Grossman et al., 200734 8 150 N.S. Yes 7 None 3 years for MBSR

group only
Pradhan et al., 200731 8 150 45 Yes N.S. None 26
Zautra et al., 200832 8 N.S. N.S. No – No yoga, teaching of

cognitive exercises
26

Morone et al., 200830 8 90 45 No – No yoga 22
Gardner-Nix et al., 200836 10 120 N.S. No – N.S. No

aAs reported in the background.
MBI, mindfulness-based meditation; N.S., not specified; –, not applicable; MBSR, mindfulness-based stress reduction.
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MBI achieved a significant reduction from baseline in per-
ceived pain as measured by a VAS for pain ( p< 0.0001),
whereas the control group did not achieve any significant
improvement. Also, the sensory and the affective component
of perceived pain as measured by the Pain Perception Scale40

showed significant reductions in the MBI group ( p< 0.01
and p< 0.0001, respectively) but not in the control group.
Interestingly, benefits gained at the end of the trial in MBI
subjects were still maintained at the 3-year follow-up. Note,
however, that this study was limited by a small sample size

and by the absence of randomization, and opposite results
were observed, in fact, in a larger higher quality randomized
controlled trial performed in a population of patients with
fibromyalgia comparing a MBIþ qigong to a social support
group designed to be structurally equivalent to the medita-
tion program in terms of expectancy effect and group sup-
port but excluding the ‘‘active ingredient’’ of formal
meditation.27 Although significant improvements from
baseline were observed in pain measures in the meditation
group, similar results were achieved in the social support
group and were maintained in both groups at the 6-month
follow-up. However, some concerns could be raised about
the integrity of treatment of the this study,27 given that such
treatment was not completely manualized and a high attri-
tion rate was observed. Finally, in a randomized controlled
study comparing a MBI to CBT and to an educational sup-
port group that served to control for the nonspecific effects of
the interventions, the authors observed that both active
treatments were more efficacious than the educational group
in reducing pain levels and enhancing pain control, although
the highest improvement was observed in the CBT group.

Considering higher quality randomized controlled trials
separately, there is only limited evidence suggesting that a
MBI could have a specific effect for patients with rheumatoid
arthritis,32 that MBIþ qigong could have a nonspecific effect
for patients with fibromyalgia,27 and contrasting evidence
suggesting nonspecific effects of MBIs for patients suffering
from musculoskeletal pain.29,30 However, higher quality tri-
als are limited by important methodological shortcomings as

FIG. 1. Flow diagram of
the review process. MBSR,
mindfulness-based stress
reduction.

Table 4. Excluded Studies and Reasons

for Exclusion

Study Reasons for exclusion

Kabat-Zinn, 198214 No control group
Kabat-Zinn et al., 1985a No control group
Kabat-Zinn et al., 198723 No control group
Kaplan et al., 199322 No control group
McBee et al., 200421 No control group
Morone et al., 200824 Qualitative study
Lush et al., 2009b No control group

aKabat-Zinn J, Lipworth L, Burney R. The clinical use of mind-
fulness meditation for the self-regulation of chronic pain. J Behav
Med 1985;8:163–190.

bLush E, Salmon P, Floyd A, et al. Mindfulness meditation for
symptom reduction in fibromyalgia: Psychophysiological correlates.
J Clin Psychol Med Settings 2009;16:200–207.
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well, including the application of nonmanualized treat-
ments27,32 or lack of adequate power to detect small differ-
ences among different treatment groups.29,30

In conclusion, available studies mainly suggest that MBIs
could have nonspecific effects related to the expectation of a
benefit or of group support27,33,36 for pain reduction in pa-
tients with chronic pain, while there is only limited evidence
suggesting specific effects of such interventions.32,34 How-
ever, because of several methodological shortcomings of
available trials and differences in terms of MBI programs and
diseases under investigation, current evidence must be con-
sidered with caution and replications in larger, well-
designed studies are needed.

Efficacy for depressive symptoms. Six (6) of the included
studies reported some measures of depression.27,28,31,32,34,35

Four (4) of these studies reported a significant advantage for
MBI groups in comparison to control groups.28,31,34,35

Among them, 3 studies suggested that MBIs were better in
comparison to a waiting list,30,33,36 and 1 study suggested
that a MBI was better than progressive muscle relaxation.34

On the other hand, 2 studies did not observe any significant
difference between a MBIþ qigong and an educational sup-
port group designed to control for nonspecific effects of the
intervention27 and between a MBI, CBT, and an educational
group,31 respectively.

Furthermore, despite MBIs showing some efficacy for
reducing depressive symptoms in patients with fi-
bromyalgia in many independent studies,27,28,34 current
evidence is controversial and it mainly suggests that MBIs
could have a nonspecific effect on the reduction of depres-
sive symptoms. A significant advantage for a MBI was
observed in comparison to a waiting list control group28 but
not in comparison to a social support group designed to
control for nonspecific benefits.27 On the other hand, a fol-
lowing study34 showed that a MBI was significantly better
than an active treatment (i.e., progressive muscle relaxa-
tion) in reducing depressive symptoms in patients with fi-
bromyalgia, as shown by a significant reduction in the
depressive subscale scores of the Hospital Anxiety and
Depression Scale41 in the meditation group compared to the
control group ( p< 0.03) that was still maintained at the 3-
year follow-up. Note, however, that such studies are limited
by methodological shortcomings including small sample
size,28,34 use of a nonmanualized treatment,27 and absence
of randomization.34

In the only study assessing depressive symptoms in pa-
tients suffering from musculoskeletal pain35 by means of the
Beck Depression Inventory (BDI),42 a significant difference in
post-test BDI scores emerged between the treatment group
when contrasted with the comparison group. However, the
use of a waiting list did not allow distinguishing a specific
from a nonspecific effect of the MBI in such patients. Finally,
pertaining to rheumatoid arthritis, in an early study Pradhan
et al.31 observed a marginal improvement in depressive
symptoms as measured by the BDI in the MBI group com-
pared to the waiting list control group at the 6-month follow-
up ( p¼ 0.08). In a following study, Zautra and colleagues32

observed a significant improvement in depressive symptoms
in their sample, even though no significant difference was
observed between the MBI, CBT, and educational support
group.

Considering higher quality randomized controlled trials
separately,27,31,32 current evidence suggests that MBIs
could have nonspecific effects but not specific effects on
depressive symptoms, although the use of nonmanualized
protocols in 2 studies27,32 as well as the small sample size
of the third study,31 possibly related to a false-negative
finding, suggest that these findings be considered with
caution.

To summarize, studies that investigated the usefulness of
MBIs for the reduction of depressive symptoms in patients
with chronic pain, including higher quality studies, sug-
gested that they had nonspecific but not specific effects on
this outcome. However, because of the heterogeneity of the
diseases under investigation and the use of different MBI
protocols, further research in larger samples using more
standardized MBIs is needed.

Secondary outcome measures

Coping with pain. Some studies suggested that MBIs
could have a nonspecific effect in helping patients with fi-
bromyalgia to cope with physical burden related to their
illness. The mean Fibromyalgia Impact Questionnaire43

score, in fact, decreased by 11% in participants of the MBI
compared to the waiting list control group ( p¼ 0.05) in the
study performed by Goldenberg et al.,33 and a similar re-
duction was reported by Astin and colleagues,27 though
similar findings were observed in the social support control
group as well. On the other hand, limited evidence for a
specific effect of MBIs was supported by Grossman et al.,34

although their findings were limited by a small sample size
and by the absence of randomization. Notably, similar
findings along with an increase in pain acceptance
( p¼ 0.008) were also observed in samples of patients suf-
fering from musculoskeletal pain ( p< 0.01).36 Additionally,
Zautra et al.32 observed that patients with recurrent de-
pression assigned to the MBI group showed a greater shift
from pre- to postintervention in their efficacy expectations
for coping successfully with pain compared to the CBT and
the educational control groups.

Physical function. A single study showed that a MBI
could have a significant positive impact on patients with
rheumatoid arthritis as shown by an improvement in the
Disease Activity Score in 28 joints,44 although only the CBT
group showed significant reductions in the inflammatory
interleukin-6 levels.32 Also, significant improvements were
observed in physical function both in the in-site and in the
distant-site MBI groups in comparison to the waiting list
control group.36

In contrast to the previous findings, however, no im-
provement in objective measures of physical function such
as the number of feet traversed in the 6-minute walk—an
objective test often used for patients with fibromyalgia
where subjects are asked to walk as far and as quickly as
possible within 6 minutes—was observed either in the MBI
or in the social support control group in the study per-
formed by Astin et al.27 Additionally, no significant im-
provement in physical function was observed in older
adults suffering from chronic low-back pain30 and in pa-
tients suffering from rheumatoid arthritis31 in other studies.
Note, however, that such negative findings could be related
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to the small sample size of these studies,27 and replications
in larger studies are needed.

Stress reduction and quality of life. Significant improve-
ments from baseline were observed in MBI groups for
measures of stress reduction,33 anxiety levels, and different
domains of the quality of life such as functional status and
positive affect in comparison to a progressive muscle relax-
ation group (all p-values< 0.0001)34 in patients suffering
from fibromyalgia. Similarly, some findings suggested that a
MBI could be better than a waiting list in reducing psycho-
logic distress and enhancing well-being as well as in pro-
viding marginal enhancements in mindfulness levels.31

Further findings. Further observations suggested a pos-
sible nonspecific effect of MBIs on anxiety levels,35 on mental
health status,29 and on the grieving process often associated
with chronic pain, finding significant support for an im-
provement in the early phase of grieving (cope/awareness;
p< 0.05) but not for the second phase (growth).35

When higher quality randomized controlled studies were
considered separately, possible nonspecific effects were
observed for the ability to cope with pain27 and for the
improvement in mental status,29 and a specific effect was
observed with respect to physical function in patients suf-
fering from rheumatoid arthritis.32 On the other hand, no
significant benefit for physical function in patients with
fibromyalgia was observed.27 It is worth noting, however,
that these findings must be considered with caution because
of a number of methodological shortcomings already con-
sidered for the primary outcome measures and because
results reported in this section often lack replication.
Nonetheless, because of these preliminary findings, further
research in larger studies using more adequate methodol-
ogies is warranted.

Discussion

The aim of the present article was to review controlled
studies investigating the efficacy of MBIs for the reduction of
pain and/or the improvement of depressive symptoms in
patients with chronic pain. We observed three main findings.
First, available studies suggested that MBIs could have
nonspecific effects related, for instance, to the expectation of
a benefit for pain reduction in patients suffering from fi-
bromyalgia or rheumatoid arthritis, while there is only lim-
ited evidence suggesting specific effects of such interventions
in these populations of patients. Although MBI groups
showed benefits in comparison to waiting list control groups,
in fact, when they were compared to active control groups
designed to be structurally equivalent to the meditation
program in terms of expectancy effect and group support but
excluding the active ingredient of mindfulness meditation,
they usually showed no significant advantage for the re-
duction of perceived pain. Of course, it cannot be ruled out
that the nonspecific control groups used to control for non-
specific effects of MBIs could provide some specific benefits
for pain as well, but such a hypothesis should be more
thoroughly investigated in the context of adequate experi-
mental studies.

On the other hand, no significant improvement from
baseline and in comparison with other treatment options was

usually found for patients suffering from musculoskeletal
pain such as low-back pain or cervical pain. Note, however,
that such findings were observed in trials limited by a
sample size and performed in very heterogeneous samples of
patients, including populations with different sites or types
of pain as well as of different ages. As a consequence, further
larger properly powered studies are warranted to determine
the magnitude of the effects related to MBIs and to more
thoroughly investigate whether such effects are larger than
those related to nonspecific support groups. Importantly,
when we considered higher quality studies separately, re-
sults did not significantly change, though such studies were
often limited by important methodological shortcomings as
well, including the application of nonmanualized treatments
or the lack of adequate power to detect small differences
among different treatment groups.

A second important finding was that MBIs could be
useful for reducing depressive symptoms associated with
chronic pain. However, the magnitude of such benefits
appeared comparable to that of other nonspecific inter-
ventions and did not suggest a possible advantage for MBIs
in comparison to such interventions as educational support
groups. Notably, in the study performed by Zautra and
colleagues, similar results were observed in patients with
rheumatoid arthritis who were assigned to a MBI, a CBT,
and an educational support group.32 Although it could be
suggested that both active treatments showed only a non-
specific effect on the reduction of depressive symptoms, it is
noteworthy that, in a previous report, reductions in anxiety
as well as enhanced self-efficacy were observed for partic-
ipants involved in a self-management course for arthritis in
comparison to those provided with only an education
manual,45 hence suggesting that further investigations are
needed in order to better explore the nature and the mag-
nitude of the improvements related to the so-called non-
specific treatments and to better differentiate them from the
natural history of illness.25

Third, MBIs could be useful to improve specific psycho-
logic features associated with chronic pain even without
modifying pain itself. Interestingly, reviewed findings
showed that patients assigned to MBIs showed an increased
pain acceptance and tolerance as well as significant im-
provements in their stress levels and quality of life, though
the frequent use of a waiting list as a comparator does not
allow definitive conclusions to be drawn.

Also, it should be noted that very often results gained in
the short term were still maintained in the long term. A
significant example is represented by the study performed by
Grossman et al.,34 who observed that benefits in the group of
patients with fibromyalgia who underwent a MBI were still
maintained at the 3-year follow-up. Although no comparison
was used in the follow-up, most longitudinal studies of fe-
male patients with fibromyalgia indicate an absence of
spontaneous improvement of symptoms or remission in the
natural course of the syndrome.46–48 Thus, it could be hy-
pothesized that, although MBIs do not consistently modify
pain perception, they provide beneficial modifications to the
relationship of patients with their symptoms, enhancing ac-
ceptance and reducing concomitant depressive symptoms.
Such an explanation is consistent with the main aim of being
mindful, which is not directed at symptom reduction but
more fundamentally toward altering how perceptible mental
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processes and contents are experienced, toward greater
awareness, acceptance, and tolerance of the unavoidable
vagaries of life.7,14 In addition, acceptance of symptoms
could facilitate enhanced psychologic well-being, even in the
face of continued symptoms.49,50

Interestingly, there is some evidence suggesting that
higher levels of mindfulness could be linked to decreased
pain perception and to an overall better functioning.51 Even
though a single study only partially supported an increase of
mindfulness levels at postintervention in patients suffering
from rheumatoid arthritis,31 a challenge for future studies
could be linking enhancements of psychologic and physical
outcomes to increases in mindfulness levels in patients with
chronic pain, a relationship already supported in other
populations of patients.52,53

Several limitations have to be taken into account in the
interpretation of reviewed findings. A first limitation is re-
presented by the heterogeneity of diseases under investiga-
tion, including fibromyalgia, musculoskeletal pain, and
rheumatoid arthritis. Even though they all share chronic pain
as an important feature of illness, such heterogeneity in pa-
tient populations could partially explain the heterogeneity
observed in reviewed findings. A second limitation is re-
presented by the differences across the studies in term of
comparative control groups. Control groups included wait-
ing lists, nonspecific interventions, as well physical and
psychologic interventions of established efficacy. Such dif-
ferences in comparators along with the heterogeneity of
diseases under investigation prevented us from the use of a
meta-analytic procedure.

A further limitation is represented by the administration
of self-rated scales, which could be influenced by social de-
siderability such as, for instance, the desire to please the in-
vestigators. Although such an issue cannot be completely
ruled out, it is worth mentioning that the maintenance of
clinical benefits at the follow-up suggests that reported im-
provements did not represent only a momentary emphasis of
subjects toward meditation but rather that they could be
long-lasting. To overcome such limitations, however, future
studies could use specific psychometric scales designed to
assess social desiderability such as the Marlowe-Crowe So-
cial Desiderability Scale,54 a strategy already used in previ-
ous works about MBSR.55 An alternative strategy could be
the use, when possible, of external assessments, at least for
the measures of depression.

A fourth limitation was that subjects in included stud-
ies were often females, white, and belonging to Western
countries, thus limiting the generalizability to males, non-
Caucasians, and Eastern populations. The last issue is of
particular importance, considering that mindfulness could be
differently interpreted in Western and Eastern counties.56 In
addition, current studies were often limited by methodo-
logical shortcomings including absence of randomization,
small sample size, and the impossibility to perform a medi-
tation trial using a double-blind condition. To overcome such
limitations, we considered better-designed studies separately
when possible. Also, we assessed the quality of included
studies through the use of a standardized scale26 that was
not specifically designed to assess the quality of studies
about meditative practices. As Orme-Johnson recently poin-
ted out,57 the development of a new quality scale designed to
assess the quality of studies on meditation is needed. As he

suggested, high-quality meditation research should have
high compliance levels, ensure proficient practice, use state-
of-the-art measurement methodology, and make sure that
control subjects are not inadvertently practicing the same or
another form of meditation.

Finally, as already pointed out by other authors (e.g.,
Toneatto and Nguyen13), an important limitation could be
represented by differences in the duration and characteristics
of included studies. MBI techniques, programs, and lessons/
homework duration, in fact, were significantly different
across the studies (for this reason, we believed it was more
appropriate to call them MBIs rather than MBSR). Even
though recent findings suggest that the total length of the
program does not seem to significantly influence the out-
come,19 specific modifications to the standard program in-
cluding, for instance, the exclusion of Hatha yoga practice or
the augmentation of qigong therapy in some studies, do not
allow a precise estimate to be provided of the efficacy of a
unique standardized MBI.

Conclusions

In conclusion, there is not yet sufficient evidence to de-
termine whether MBIs could be more efficacious than non-
specific interventions such as support and educational
control groups for the reduction of pain and depressive
symptoms in patients with chronic pain. Further larger and
properly powered studies are needed in order to extend
current findings, to allow greater comparability across the
interventions by using more standardized MBIs and to ex-
haustively investigate MBIs in more homogeneous samples
of patients.
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