
Effects of Mindfulness Meditation on Chronic
Pain: A Randomized Controlled Trial

Peter la Cour, PhD* and Marian Petersen, PhD†

*Center for Functional Diseases, Mental Health
Center, Copenhagen Multidisciplinary Pain Center
and †Neuroscience Center, Rigshospitalet,
Copenhagen, Denmark

Reprint requests to: Peter la Cour, PhD, Center for
Functional Diseases, Mental Health Center,
Copenhagen Multidisciplinary Pain Center,
Rigshospitalet, Christiansoe 2, 3760 Gudhjem,
Denmark. Tel: 0045 21808682; Fax: 0045 38647424;
E-mail: peterlacour@mail.dk.

Disclosure: None of the authors have conflicts of
interest to declare. None have any specific skills or
training in mindfulness meditation and only obtained
information about mindfulness from books and articles
before the investigation. None of the authors taught or
participated in any part of the mindfulness course
except for the initial informational meeting. At that
meeting, both authors actively participated in
explaining the logistics of the project.

Research funding: This study was supported by
TrygFonden, Axel Muusfeldts Fond, Fabrikant Mads
Clausens Fond, and Fonden af 1870.

Abstract

Objective. This randomized controlled clinical trial
investigated the effects of mindfulness meditation
on chronic pain.

Design. A total of 109 patients with nonspecific
chronic pain were randomized to either a standard-
ized mindfulness meditation program (mindfulness-
based stress reduction [MBSR]) or to a wait list
control.

Methods. Pain, physical function, mental function,
pain acceptance, and health-related quality of life
were measured. The SF36 vitality scale was chosen
as the primary outcome measure; the primary end
point was after completing the MBSR course. Within

a 2.5-year period, 43 of the 109 randomized patients
completed the mindfulness program, while 47
remained in the control group. Data were compared
at three time points: at baseline, after completion
of the course/waiting period, and at the 6-month
follow-up.

Results. Significant effect (Cohen’s d = 0.39) was
found on the primary outcome measure, the SF36
vitality scale. On the secondary variables, signifi-
cant medium to large size effects (Cohen’s d = 0.37–
0.71) were found for lower general anxiety and
depression, better mental quality of life (psychologi-
cal well-being), feeling in control of the pain, and
higher pain acceptance. Small (nonsignificant)
effect sizes were found for pain measures. There
were no significant differences in the measures just
after the intervention vs the 6-month follow-up.

Conclusion. A standardized mindfulness program
(MBSR) contributes positively to pain management
and can exert clinically relevant effects on several
important dimensions in patients with long-lasting
chronic pain.

Key Words. MBSR; Meditation; Pain Management;
RCT; Pain Psychology; Mindfulness

Introduction

Three recent independent reviews of the effects of mind-
fulness meditation on chronic pain found that mindfulness
meditation shows promise for improving chronic pain.
However, all of the reviews stress that larger and better
quality studies are needed to draw conclusions [1–3].

The review by Chiesa and Serretti [2] includes 10 con-
trolled studies (6 randomized controlled trials [RCTs])
in which mindfulness-based stress reduction (MBSR)
or “closely derived interventions” (mindfulness-based
interventions [MBIs]) of a less specific nature were inves-
tigated. Most of the studies included patients with specific
diagnoses, mainly fibromyalgia. The actual time spent on
mindfulness meditation within the specific interventions
was not noted in the review. The review concluded that
there is not yet sufficient evidence to determine the
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magnitude or the specific effects of MBI, recommended
more standardized use of mindfulness, and highlighted
the need for additional higher powered and better
designed studies.

The review by Veehof and colleagues [1] includes 22
studies: 9 RCTs, 5 controlled studies, and 8 noncontrolled
studies. The interventions were mixed: 15 studies used an
MBSR program and 7 studies used an acceptance and
commitment therapy (ACT)-based program. The details
regarding the time spent performing mindfulness medita-
tion in the studies are not presented in the review. The
review concludes that the effects on pain intensity and
depression are not superior to cognitive behavioral
therapy. This review also stated the need for better
studies.

The most recent review by Reiner and colleagues [3]
includes 16 studies (8 controlled and 8 uncontrolled). This
review reports more specific details about the actual inter-
ventions. Only 5 studies report using a standard MBSR
intervention, while 7 used nonspecific “variants of MBSR,”
2 used ACT, and 2 used “variants of ACT”; all 11 of these
were considered MBIs. The authors suggested that MBIs
decrease pain intensity both short and long term and note
that further research is needed to clarify the unique advan-
tages of mindfulness meditation.

These three reviews included studies that used various
interventions that were “based on mindfulness medita-
tion,” but the reviews do not cite the actual time spent
performing mindfulness meditation. The actual time spent
meditating could vary quite a lot, for example, in the
standard ACT programs [4], no time frames for mindful-
ness meditation were specified. Rather, it is primarily the
“attitudes” of mindfulness that were worked with. The
effects of the MBSR program itself are still in question in
terms of treating the large group of patients with chronic
nonspecific pain.

The MBSR program was designed to manage chronic
pain [5], but the initial study by Kabat-Zinn in 1982 was
uncontrolled. Over time, only one study with an RCT
design seems to have investigated the use of the stan-
dardized well-described mindfulness meditation program
in a group of patients with mixed chronic pain conditions.
This study dates back to 1999 and includes a sample of
only 15 intervention patients and 7 controls [6].

The aim of the present study was to conduct a standard
RCT investigation of the effects of a mindfulness medita-
tion program (MBSR) for patients with long-lasting, severe
pain conditions of multiple origins in an ambulatory hos-
pital setting.

Methods

Design

This was a randomized wait list controlled trial with a
6-month follow-up period. It included a pilot study, three

wait list control groups, and three treatment groups. The
study period was from February 2010 to November 2012.
The treatment groups and wait list groups were time par-
allel. After the wait list period and measurements, the wait
list participants received the treatment program.

The feasibility of the program and the usefulness of the
measurement instruments were tested in a pilot study
conducted in 2009 that included 11 participants. The
measurement instruments used in the pilot study were
more comprehensive than in the final study, and the par-
ticipants participated in two qualitative group interviews,
once during the course and again 6 months later. There
were no quantitative measurements after 6 months.
During the interviews, the pilot study participants all stated
that they felt more alive and more energetic, and in the
data analysis of the small sample, the SF36 vitality scale
was the only SF36 scale reaching a significant level of
change. The SF36 vitality scale was therefore chosen as
the primary outcome measure for the current study, and
was also used in a minimal relevant difference calculation
of sample size.

Quantitative data from the pilot study are not included in
this study.

Participants

Participants were referred to our specialized pain center by
physicians and were recruited to the study as described
below. All patients were diagnosed with chronic pain by
trained physicians who specialized in treating pain. All of the
pain conditions were serious and long-lasting. The patients
were treated at the pain clinic prior to enrollment in the
study for a mean of 19.21 (standard deviation [SD] 11.6)
months. All patients received standard treatment at the
pain clinic before, during, and after the intervention. As
standard treatment, each patient was seen at the clinic at
6- to 12-week intervals or less often in some cases. During
a routine visit, the patient was asked by a staff member if he
or she would be interested in participating in a study that
looked at the effects of meditation on chronic pain. If the
patient was interested, a written invitation to an informa-
tional meeting conducted by the MBSR mindfulness medi-
tation teacher and the study organizers was issued. The
invitation also provided some information about the medi-
tation program. Patients who were invited to the meeting all
had been treated for some time at the pain clinic, which
meant that their pain medication had been adjusted and
was set, that treatment was in a more stable phase, and
that the clinical routines were predictable. Patients with
unstable clinical situations such as pharmaceutical treat-
ments that continued to change and patients with obvious
mental disabilities such as severe cognitive problems or
emotional turmoil were not invited. Patients with very poor
Danish language skills were also not invited. There were no
non-invitations (exclusions) based on the type of pain or on
physical abilities.

At the informational meeting, the interested patients were
told about the intervention schedule, which involved
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course meetings. They were told that if they participated,
they would have to spend 45 minutes every day in medi-
tation during the 8-week course period, complete the
appropriate questionnaires in a timely manner, and supply
detailed information about their reasons for leaving the
course if they did so. Every patient who was able to meet
these obligations was considered to be eligible for study
participation.

Patients could inform pain center staff about their partici-
pation and status in the study if they wanted to, but the
staff was not informed in a formal way about which
patients were participating in the study.

Randomization

The three informational meetings were organized and
timed so that approximately 40 patients would sign up for
the mindfulness course. The invitation letter informed the
invitees that they would be randomized to either a treat-
ment group or to a wait list group. At the end of the
informational meeting, the patients were asked to decide
whether they wished to participate on the given premises.
The randomization procedure was a “simple randomiza-
tion” that has been reported as working well in large
groups [7]; this procedure was performed openly. The
patients themselves drew small red or white pieces of
paper that were concealed in envelopes. The colors indi-
cated either the wait list or the treatment condition. The
process of randomization and the assignment of patients
to groups were performed by the study organizers
(authors).

Control (Wait List) Condition

Patients assigned to the wait list received treatment at the
pain center as usual. This included going to scheduled
meetings with physicians, nurses, psychologists, or social
workers. The wait list period lasted between 2 and 2.5
months. After this period, the patients were assigned to
the MBSR program, and program and measurements
were performed exactly as in the treatment group.

Intervention

Frequency and Setting

Participants were seen at weekly group meetings: Eight
meetings were 3-hour sessions, and one meeting was 4.5
hours. A follow-up session was conducted 2 months after
the last session. The study was based at the multidisci-
plinary pain center in Rigshospitalet, Copenhagen, which
is a Danish state hospital. The sessions were held in a
building owned by the hospital and located near the pain
center. The room was big enough to allow everybody to sit
or lie down and was fully accessible to wheelchairs.

The three treatment groups included 22, 16, and 17 par-
ticipants at the beginning of treatment. The sessions were
conducted mainly by a fully trained and highly experienced
MBSR instructor with a strong background in meditation.

This teacher had completed a training and certification
process with Jon Kabat-Zinn and colleagues at the Center
for Mindfulness in Medicine, Health Care and Society at
the University of Massachusetts in the United States.
Some small parts of the sessions were conducted by a
fellow MBSR teacher under close supervision by the main
teacher to ensure treatment integrity. The second teacher
was less experienced and uncertified but had been fully
trained at the Mindfullife Institute in Denmark.

The mindfulness instructors had no relationship or contact
with the patients other than at the mindfulness course.

Program Techniques and Protocol

The mindfulness program was closely based on the stan-
dard MBSR protocol [8]. Participants were taught to medi-
tate daily for 45 minutes at home following instructions on
a CD and were instructed to keep a diary.

During the pilot project, a few adjustments of the MBSR
program were necessary to accommodate the patients,
some of whom were quite disabled due to chronic pain.
The following changes were made: The 2.5-hour MBSR
sessions were extended to 3 hours in order to include a
20-minute break at which water and fruit was served and
giving disabled participants the possibility to go to the
restroom without missing much of the session. The addi-
tional 10 minutes of actual “teaching time” also allowed for
repetition of didactical points.

The seventh so-called “all-day-session” was reduced to
4.5 hours from the standard 7.5 hours and included a
45-minute break with sandwiches, fruit, and water instead
of the standard 60-minute break. Reductions were applied
in both the mindful movements training and the trainings in
walking meditation. Also, the “Hasty-Walking” intervention
was omitted. Furthermore, this session was held on a
regular program day rather than as an extra session in
addition to the weekly sessions. The reason was logistic;
the pain center was not staffed on the weekends.

The physical exercise part of the instruction (i.e., yoga) had
to be modified to accommodate the physical abilities of
the specific study group. Patients had to participate in
more than 60% of the meetings (i.e., attend at least six of
the nine meetings) to be included in the study.

Measurements

Baseline Measurements

Baseline demographic and health data were collected
from the medical records of the patients. These included
age, sex, duration of pain, duration of opioid treatment,
work and relationship status, formal education, and pain
location(s).

Outcome Measurements and Time Schedule

The data set comprised the six questionnaires listed
below, which were distributed at three time points: 1) at
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the informational meeting (baseline data); 2) before the first
session for the wait list groups and after the last ordinary
treatment for the treated groups; and 3) 6 months after the
last session (6-month follow-up data). All questionnaires
were distributed and collected by the investigators
(authors). The questionnaires were mostly distributed by
hand before and after meetings and sessions and were
usually also collected this way. The exceptions were the
wait list baseline questionnaires and the follow-up ques-
tionnaires, all of which were distributed and collected by
postal mail. All questionnaires were completed by the
patients at home.

Pain Measures

Pain was measured with two instruments: the Brief Pain
Inventory, comprising visual analog scales (VASs) ranging
from 1 to 10. Patients were asked to indicate the worst,
the least, and the average pain within the last 24 hours
and their current level of pain [9]. The four scales are
summarized in an average score (1–10), with higher
scores indicating more pain. This scale is widely recom-
mended as a main pain measurement [10] and has been
validated and found to be reliable in Scandinavian
languages [11].

The SF36 is a standardized, well-validated, multidimen-
sional questionnaire that measures health, level of func-
tion, and well-being for eight dimensions [12]. It has been
validated and found to be reliable in Danish [13]. The
bodily pain dimension scale of the SF36 questionnaire has
one question about pain within the last 4 weeks and one
question about the practical impact of pain. The scores
are transformed to a score ranging from 0 to 100, with a
higher score indicating less pain.

Physical Function

The SF36 physical function scale is the most extensive
one of the SF36. It includes 10 questions about different
kinds of physical limitations. The transformed score
ranges from 0 to 100, with a higher score indicating fewer
physical limitations.

Mental Function

The Hospital Anxiety and Depression Scale is a 14-item
screening instrument for anxiety and depression in
nonpsychiatric patients [14] that has been validated and
found reliable for the Danish general population [15] and
for patients with chronic pain [16,17]. The range is from 0
to 21 for both anxiety and depression, with higher scores
indicating more anxiety and depression.

The SF36 vitality scale comprises four questions. The
transformed scaled score ranges from 0 to 100, with a
higher score indicating greater vitality.

“Catastrophic thinking” is a subscale of the Coping Strat-
egies Questionnaire (CSQ), which was developed in 1981
and originally comprised seven scales, each with six ques-

tions [18]. The scale has been validated and found reliable
in Scandinavia (Sweden) [19], and norms are found for
patients with pain [20]. The catastrophic thinking subscale
is the most robust scale [21]. This subscale comprises six
questions, with scores ranging from 0 to 36. Higher scores
indicate more catastrophic thinking.

“Control over pain” and “minimizing pain” are two single
questions about pain in the CSQ, with higher scores indi-
cating better coping with pain.

The SF36 psychological well-being scale comprises five
questions. The transformed scaled score ranges from 0 to
100, with a higher score indicating greater psychological
well-being.

Pain Acceptance

The Chronic Pain Acceptance Questionnaire is a 20-item,
VAS score-based instrument for measuring pain accep-
tance. It results in three summed scores: engagement in
activity (in spite of pain), pain willingness, and total pain
acceptance score. The instrument has been validated and
found to be reliable in six languages, including Swedish
(Scandinavia) [22–24]. The range for the sub-scores is 0 to
60, and the total score ranges from 0 to 120. A higher
score indicates greater pain acceptance.

Quality of Life

The SF36 summary measures of physical health and
mental health are usually referred to as quality of life
scales. The scales sum up all 36 questions of the SF36
and the transformed scales. The transformed scaled
score ranges from 0 to 100, with a higher score indicating
a higher quality of life.

Statistical Analysis

Sample Size

The main outcome measure was the “vitality” dimension of
the SF36. Notably, the SF36 is a much tested, well-
validated questionnaire that is used internationally and
which is highly recommended. In the pilot study preceding
this investigation (N = 11), the computations showed
SD = 16.5, and with parameters set for an estimated clini-
cally relevant difference >12%, P < 0.05, and a power of
80%. The MIREDIF computation showed that we needed
a minimum of 30 patients for the control group and for the
treatment group. We predicted that an estimated 65% of
participants would complete the entire program (partici-
pation in at least 60% of the sessions and completion of
questionnaires at the 6-month follow-up).

Data Analysis

Descriptive statistics for the two groups were generated
and the groups were compared using the chi-square test
and the independent sample t-test for dichotomous and
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continuous variables, respectively. Completed question-
naires were all included in the database and analysis.

For the main analysis, an intention-to-treat analysis was
performed, using the “last value carried forward” method
of imputing values for missing or non-complete question-
naires. In case of incomplete baseline data, data were
imputed by carrying first value backward.

On the main outcome variable, nine questionnaires were
missing or incomplete in the control group and five in the
treatment group. A data imputation based on probabilities
from multiple socio-demographic data was also tested;
linear regression of the main outcome variable and all
socio-demographic data was performed for analysis of
systematic associations. None were found, indicating
no systematic differences between completers and
non-completers.

Data from the pilot study are not included the data set. All
basic calculations were performed using SPSS 19 software
(SPSS, Inc., Chicago, IL, USA) with standard settings. The
main independent variable was the patient group. Changes
in the control group were defined as the values on the
baseline questionnaires minus values at the starting point
for the course (which was approximately 9–10 weeks later).
Changes in the treatment group were defined as differ-
ences between the baseline measures and end-of-course
measures, which were obtained immediately or no more
than 2 weeks after the course ended. Changes in follow-up
were defined as differences between baseline measures
and the 6-month measures. Changes in scores were deter-
mined separately for the groups, and effect sizes of differ-
ences were computed from the means and SDs using the
dedicated facility at http://www.uccs.edu/∼lbecker/,
reported as Cohen’s d. P values for differences between
the intervention and control groups were tested using the
SPSS independent sample t-test.

Continuous variables were assessed for normality using the
Kolmogorov–Smirnov test and by inspection of the fre-
quency plots (histogram) and Q–Q plots. To minimize infla-
tion of significance from the many variables, P = 0.05 was
determined as the significance level only for the primary
outcome variable and consider P = 0.01 as significance
level for the secondary, more explorative variables.

Ethics

At the time the project started, questionnaire-based inves-
tigations in which no human biological materials were
included were all approved by the Committees on Bio-
medical Research Ethics for the capital region of
Denmark.

Results

Baseline Characteristics

The baseline socio-demographic and health data of the
study participants are shown in Table 1. Statistical com-

parisons between the treated group (N = 54) and the wait
list group (N = 55) revealed one important statistically sig-
nificant difference (P = 0.02), namely that the duration of
pain was 4 years longer in the wait list group (11.8 years)
than in the treatment group (7.8 years). Although not
significant, there was also an age difference of 2.3 years
between the groups, with subjects in the wait list group
being older. There was a significant difference in the
number of patients reporting pain in the thorax; however,
so few subjects reported pain in the thorax (4 vs 16) that
this may have been a type 1 error.

Comparing all treated participants in both groups after 6
months to the dropout group, two significant differences
were noted: The average age in the dropout group was
nearly 8 years younger than in the treated groups (42.1 vs
49.8 years, P = 0.01) and 72% of subjects in the studied
groups were married/coupled vs 46% in the dropout
group (P = 0.02). The difference in the average working
hours was nearly, but not quite, significant (26.6 hours/
week for the studied group vs 16.9 for the dropout group,
P = 0.054). A difference in reporting cervical pain was also
seen (P = 0.04).

Adherence

Eleven subjects dropped out of the intervention groups
and eight dropped out of the wait list groups, resulting in
an overall completion rate of 82% (90 of 109) during the
investigation period. In the intervention groups, three had
conflicting work obligations, two did not have the energy
for meeting every week, one had a negative impression of
the course, four dropped out for unknown reasons, and
one was excluded due to insufficient participation (attend-
ing <60% of the sessions). In the wait list groups, eight
people declined to participate in the MBSR program.
When the wait list group completed the course, the
completion rate was 79% (37 of 47), similar to the comple-
tion rate of the treated group (also 80%, 43 of 54). Par-
ticipants dropped out most often after the first few
sessions. Attendance at the sessions was 87%. The final
sizes of the three treatment groups and the three wait list
treatment groups were between 13 and 18 patients com-
pleting the program.

At the 6-month follow-up, three participants from the inter-
vention group did not complete the questionnaires. In the
wait list group that completed the course, this number
was four. The reasons are unknown (Figure 1).

Dropout and Non-Completion

The associations between the main outcome measure
and socio-demographic characteristics were assessed
using linear regression. There were no significant associa-
tions found, indicating that possible socio-demographic
differences between completers and non-completers
likely had minimal influence on the findings. Of special
interest were the three variables with significant differ-
ences between dropouts and completers, which were
analyzed separately. All relationships were small: duration
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of pain: Pearson −0.08 (P = 0.50); age: Pearson 0.12
(P = 0.29); and married/coupled: t-test (P = 0.21).

Harm

The patients were asked to report reasons for discontinu-
ing participation in the course. In addition, there was
passive surveillance of adverse effects [25]. As a result, we
know that at least two of the participants experienced
temporary strong feelings of anger toward their pain con-
dition and at least two patients experienced greater
anxiety.

Post-Intervention Outcomes

Table 2 compares the changes in the scores of the inter-
vention and control groups at baseline and after the
8-week program/waiting period. Comparing mean
changes in the groups, the main outcome variable SF36
vitality was significant after the intervention (level P ≤ 0.05).
Lower level of anxiety, greater ability to control pain,
greater readiness to engage in activities despite pain (pain
acceptance), and a better mental quality of life (level
P ≤ 0.01) were also significant.

At 6 months after the intervention, none of the scores were
significantly different from the scores measured just after
treatment ended in a paired sample t-test. After 6 months,
the following scores had changed in a more positive direc-
tion: pain measures, the depression scale, and all pain
acceptance measures.

To understand the nature of change in pain better, we
analyzed the two questions concerning pain in the SF36
separately. One question is about the level of pain, the
other is about the impact of pain on everyday life. In the
treatment group, the level of pain did not change signifi-
cantly at any time, whereas the score for the question
about the impact of pain on everyday life was significantly
improved between baseline (raw score mean 2.07 [SD
0.89]) and after the course (mean 2.57 [SD 1.13]),
P = 0.01, and improved further after 6 months (mean 2.71
[SD 1.18], P < 0.01).

Completion of the Mindfulness Course by the Wait
List Group

After the wait list condition, all participants were
offered the full MBSR program in three separate

Randomized 109 patients

Waiting list group –
Baseline    55 patients

Meditation group –
Baseline   54 patients

8 Declined
3 Did not have the energy
1 Too much pain
1 Started other treatment
1 Course too religious
1 Distance
1 Unknown

11 Declined
2 Did not have the energy
3 Work
1 ≥ 60% absence
4 Unknown
1 Negative impression of the course

Waiting list group after 
waiting period. 47 patients

Meditation group after 
intervention. 43 patients

10 Declined
1 Too much pain
2 Work
1 Intervening illness
3 ≥ 60% absence
3 Unknown

Crossed over waiting list
group after meditation course.

37 patients

Meditation group – 6 
months 40 patients

4 Lost to follow-up 3 Lost to follow-up

Crossed over group – 6 
months 33 patients

Figure 1 Flow diagram of study
subjects.
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courses conducted just after the waiting period.
The same measures were used as in the treat-
ment condition. The baseline, after course, and
6-month scores for this group are shown in
Table 3.

The main changes confirmed the findings from the
between-group comparisons. Lasting significant changes
were found for vitality, better coping with pain, better pain
acceptance, and better mental health quality of life, as
seen in Table 3.

Table 2 Comparisons of outcome measures in the meditation group vs the waiting list control group at
baseline, after intervention, and at the 6-month follow-up: intention-to-treat analysis

Outcome Measure Group†

Baseline

Mean ± SD

After

Intervention

Mean ± SD

Effect Size

(Cohen’s d)‡ P Value

6-Month Follow-Up

(Meditation

Group Only)

Mean ± SD§

Primary outcome

SF36, vitality dimension Meditation 28.3 ± 22.0 36.8 ± 24.4 0.39 0.04 34.8 ± 26.6*

Control 26.9 ± 20.5 27.8 ± 20.2

Pain

BPI, average score Meditation 19.0 ± 6.6 18.8 ± 5.9 0.25 0.17 18.0 ± 6.6

Control 19.2 ± 5.2 17.9 ± 5.6

SF36 pain scale Meditation 24.3 ± 16.2 28.5 ± 18.1 0.21 0.26 30.1 ± 20.7*

Control 23.7 ± 12.9 25.1 ± 15.5

Physical functioning

SF36 physical function scale Meditation 45.4 ± 23.8 48.3 ± 25.8 −0.05 0.78 48.1 ± 24.9*

Control 45.2 ± 20.6 48.6 ± 21.3

Mental functioning

HADS, anxiety Meditation 9.3 ± 4.5 8.1 ± 4.4 0.50 0.01 8.3 ± 4.8

Control 9.1 ± 4.4 9.4 ± 4.5

HADS, depression Meditation 7.1 ± 4.5 5.9 ± 4.3 0.37 0.05 5.5 ± 4.1*

Control 7.6 ± 4.7 7.6 ± 4.8

Catastrophic thinking Meditation 16.6 ± 7.3 14.7 ± 7.9 0.20 0.28 14.9 ± 7.6

Control 18.6 ± 7.9 18.1 ± 8.6

Control over pain Meditation 2.3 ± 1.3 2.9 ± 1.3 0.55 <0.01 2.8 ± 1.4*

Control 2.5 ± 1.2 2.4 ± 1.1

Minimizing pain Meditation 2.3 ± 1.2 2.6 ± 1.3 0.19 0.30 2.4 ± 1.3

Control 2.3 ± 1.2 2.4 ± 1.0

SF36 psychological

well-being scale

Meditation 57.0 ± 20.7 63.3 ± 20.5 0.43 0.02 62.6 ± 21.3

Control 52.1 ± 17.3 52.5 ± 19.0

Pain acceptance

Engagement activity Meditation 28.3 ± 12.0 32.3 ± 11.5 0.71 <0.01 33.0 ± 13.1*

Control 29.4 ± 10.8 28.8 ± 10.9

Pain willingness Meditation 19.8 ± 8.2 22.0 ± 9.1 0.34 0.07 28.4 ± 9.6*

Control 18.7 ± 8.0 18.6 ± 7.1

Pain acceptance, total score Meditation 48.21 ± 16.6 54.2 ± 18.1 0.60 <0.01 56.0 ± 20.9*

Control 48.0 ± 16.2 47.2 ± 15.3

Health-related quality of life

SF36 physical health composite Meditation 28.3 ± 7.1 30.1 ± 8.8 0.10 0.61 30.3 ± 8.7*

Control 28.9 ± 6.5 30.1 ± 7.8

SF36 mental health composite Meditation 41.3 ± 13.2 45.5 ± 12.9 0.48 0.01 44.7 ± 13.5

Control 39.5 ± 12.3 38.7 ± 12.7

* Marks significance level <0.01 between baseline and 6 months for the meditation group in a paired sample t-test.
† Group sizes: Meditation group, N = 54. Waiting list control group, N = 55.
‡ Effect size d = Mt − Mc/σpooled. Mt = mean change in the score of the treatment group; Mc = mean change in the score of the

control group; σpooled = √ (σt2 + σc2/2); σt = standard deviation of the change in the score of the treatment group; σc = standard

deviation of the change in the score of the control group.
§ No significant difference (P < 0.05) between the 8-week and 6-month scores with a paired sample t-test.

BPI = Brief Pain Inventory; HADS = Hospital Anxiety and Depression Scale; SD = standard deviation.
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Analysis of Completers

Statistical analysis of only those intervention participants
who completed the program was also done on all vari-
ables. The analysis did not vary from the intention-to-treat
analysis in structure, but as expected the effect sizes were
generally higher.

Discussion

This study showed that mindfulness meditation, which
was modeled on the MBSR protocol [8], had significant
effects on the lives of patients with long-term chronic pain
compared with a wait list group. The chosen primary
outcome of this study, the vitality dimension of the SF36
instrument, showed significant positive effects in the
hypothesized direction after the treatment program. There
was a medium effect size immediately after treatment and
a minor, nonsignificant decrease at the 6-month follow-up.
The change could be classified as a “clinically important
difference” according to standard comparisons using the
SF36 instrument [25–27].

However, there were higher significant effect sizes in
areas other than vitality, especially in the areas of pain
acceptance (i.e., in engaging in activities in spite of pain),
being in control of pain, and in general anxiety in the

treatment group compared with the wait list group.
Medium effect sizes were found for mental health quality
of life, including psychological well-being and lower
depressive symptoms. Small effect sizes that did not
reach statistical significance were found for the pain
measures. After 6 months, there were nonsignificant
changes in both directions. It is noteworthy that both
pain scales showed less pain at the 6-month follow-up.
This study adds to previous studies that showed the
possible benefits of MSBR in pain in several ways. Three
review studies [1–3] reported small to moderate effects
sizes for MBIs. Several recent RCTs were conducted
that used the MBSR protocol to investigate issues that
are closely related to chronic pain conditions, such as
studies of functional diseases. Treating fibromyalgia with
MBSR, Schmidt et al. [28] found only small effects on
quality of life, depression, pain, anxiety, and somatic
complaints. Fjorback et al. treated functional disorders
with MBSR [29] and found no effect on physical health
measures but did find faster improvement in terms of
quality of life. Weak or small to moderate effects of
MBSR were found in two meta-analyses of somatoform
conditions (fibromyalgia) [30,31], and a recent meta-
analysis of studies of more general chronic conditions
found only small to moderate effects of MBSR
on depression, anxiety, and psychological distress
[32,33].

Table 3 Outcomes for the waiting list control group before and after completing the mindfulness
meditation (MBSR) program and at the 6-month follow-up: intention to treat, paired sample t-test analysis

Outcome Measure

Baseline

Mean ± SD

After Intervention

Mean ± SD

6-Month

Follow Up

P Value

Baseline

to 8 Weeks

P Value

Baseline to

6 Months

Primary outcome

SF36, vitality dimension 27.8 ± 20.2 34.9 ± 21.8 32.5 ± 20.8 <0.01 0.02

Pain

BPI, average score 17.9 ± 5.6 18.2 ± 5.1 17.5 ± 6.1 0.50 0.49

SF36 pain scale 25-1 ± 14.9 28.8 ± 15.5 30.6 ± 17.6 0.01 <0.01

Physical function

SF36 physical function scale 48.6 ± 21.3 50.3 ± 20.9 53.4 ± 20.9 0.20 0.02

Mental function

HADS, anxiety 9.6 ± 4.5 8.4 ± 4.0 8.6 ± 4.6 <0.01 0.09

HADS, depression 7.6 ± 4.8 6.3 ± 4.6 6.8 ± 5.0 <0.01 0.03

Catastrophic thinking 18.1 ± 8.6 16.7 ± 8.9 15.7 ± 9.1 0.05 <0.01

Control over pain 2.4 ± 1.1 2.7 ± 0.9 2.9 ± 1.2 0.01 <0.01

Minimizing pain 2.4 ± 1.0 2.6 ± 1.1 2.8 ± 1.3 0.03 <0.01

SF36 psychological well-being scale 52.5 ± 19.0 59.6 ± 20.6 55.5 ± 21.6 <0.01 0.13

Pain acceptance

Engagement activity 28.8 ± 10.9 31.3 ± 11.4 31.1 ± 11.6 <0.01 0.05

Pain willingness 18.6 ± 7.0 20.6 ± 6.8 21.0 ± 7.3 <0.01 <0.01

Pain acceptance, total score 47.2 ± 15.3 51.7 ± 16.5 51.9 ± 17.5 <0.01 0.01

Health-related quality of life

SF36 physical health composite 30.1 ± 7.8 30.0 ± 7.5 32.1 ± 8.2 0.81 0.01

SF36 mental health composite 38.7 ± 12.7 43.1 ± 14.0 41.4 ± 13.9 <0.01 0.09

N = 55.

BPI = Brief Pain Inventory; HADS = Hospital Anxiety and Depression Scale; MBSR = mindfulness-based stress reduction;

SD = standard deviation.
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According to the socio-demographic data (Table 1), the
wait list group had chronic pain significantly longer than
the treatment group (4 years more on average) and, on
average, they were also 2 years older. Thus, this group
might represent a more chronic and troubled group than
the intervention group, and it can be considered a result in
itself that even subjects with very long-standing pain are
still able to benefit from a mindfulness program.

It seems evident from previous studies as well as from the
present study that mindfulness does not change mea-
sures of physical functioning, that the effects on pain
levels are small, and that change is slow. When we study
patients with pain, at first it seems obvious that the main
outcome should be related to changes in a pain measure.
However, we suggest that this be rethought. People with
long-lasting pain have often learned to ignore pain in order
to function normally. This habit is challenged by MBSR
meditation procedures that involve paying increased
attention to the body and to the pain. By acknowledging
the pain and relating to it in a different way, the patients
bring more consciousness to the actual pain condition.
Mindfulness is not targeted at minimizing pain but rather at
changing the relationship with pain. Thus, the findings of
small and slow changes in pain levels in response to
treatment make sense from this perspective. Anecdotally,
we note that some patients experimented with using less
pain medication during the program.

The intervention in this study, mindfulness meditation,
involves complex human learning and human interactions.
It is not a pill [34]. It may be a misconception that research
in meditation is most meaningful when there is an
assumption that MBSR can be used at the same dose
and manner for everyone as “one size fits all.” The medi-
tation process, the personal engagement, and the time
spent in actual meditation are very personal and not every-
body will be motivated in the same way just because they
are in pain. Meditation is very often accompanied by the
process of learning to access a personal “inner space.”
For some, this process is an exciting discovery and explo-
ration; for others, it is a constant battle that in itself is
painful. When taken seriously, meditation might not suit
every patient or affect every patient in the same way. In
addition, when meditation is taken seriously, it involves a
change in daily time schedules and therefore changes in
lifestyle, which patients must be motivated to undergo.

The review article by Chiesa and Serretti [2] argues that
the next research direction is to investigate which effects
of meditation are specific and which are nonspecific. The
next logical research question could also be: Which
patients benefit most from mindfulness meditation? We
suggest that the next step is to investigate “what works for
whom” to refine the process to target the most suitable
patients, i.e., those most likely to respond to a specific
MBSR intervention.

This study tried to follow the methodology used by
Morone et al. [35] in a similar, but smaller study of elders
with low back pain, in order to make direct comparisons

possible. When we had to use methodology that differed
from the methodology in that study, we tried to follow the
rationale of ecological validity [36], i.e., we tried to make
the RCT experiment mirror the everyday conditions in a
multifaceted pain clinic as much as possible. For these
reasons, as well as after reflecting on the nature of the
mindfulness intervention, it could be argued to present per
protocol (completers analysis) computations instead of
the standard intention-to-treat analysis. No major differ-
ences were found between the two data handling
methods, and the intention-to-treat has the advantage of
making immediate comparisons possible regarding other
published results in the area. During the study, all patients
received treatment as usual. This might have influenced
results in several cases in which, for example, patients
changed their medication. In addition, social or emotional
issues may have changed or been resolved during the
study period, and this may have influenced outcome mea-
sures. We did not measure or record such events and
changes, which is a methodological weakness. We con-
sidered the average treatment period of 1.5 years in the
pain clinic before the study period as an indication that
treatment as usual did not include planned or major
changes in treatment strategies. However, such changes
may have occurred. Mindfulness meditation is a clinically
complex treatment that must show ecological validity and
feasibility in a clinical hospital setting if mindfulness is to be
a realistic, positive alternative to usual treatment.

There are limitations to the study: first of all, the amount of
dropouts and not completed questionnaires. We have
tried to address this problem as reasonably as we could,
but it still represents a problem for the interpretation of the
results. Furthermore, the study design does not take into
account the possible natural processes of greater motiva-
tion for those staying on the wait list and the probability of
natural nonspecific improvements during the follow-up
period. The differences concerning age, duration of pain,
and married/coupled status between the treatment and
the wait list groups may also have influenced the results in
favor of the treatment group.

Acknowledgment

Special thanks to the mindfulness teacher, Eve Lorenzen,
who provided dedicated and compassionate instruction
and help throughout the project period.

References
1 Veehof MM, Oskam MJ, Schreurs KMG, Bohlmeijer

ET. Acceptance-based interventions for the treatment
of chronic pain: A systematic review and meta-
analysis. Pain 2011;152(3):533–42.

2 Chiesa A, Serretti A. Mindfulness-based interventions
for chronic pain: A systematic review of the evidence.
J Altern Complement Med 2011;17(1):83–93.

3 Reiner K, Tibi L, Lipsitz JD. Do mindfulness-based
interventions reduce pain intensity? A critical review of
the literature. Pain Med 2013;14(2):230–42.

10

la Cour and Petersenla Cour and Petersen

650

D
ow

nloaded from
 https://academ

ic.oup.com
/painm

edicine/article/16/4/641/2460516 by H
EG

 G
eneve user on 30 Septem

ber 2020



4 Dahl JA, Lundgren T. Living Beyond Your Pain: Using
Acceptance & Commitment Therapy to Ease Chronic
Pain. Oakland, CA: New Harbinger Publications Inc;
2006.

5 Kabat-Zinn J. An outpatient program in behavioral
medicine for chronic pain patients based on the prac-
tice of mindfulness meditation: Theoretical consider-
ations and preliminary results. Gen Hosp Psychiatry
1982;4(1):33–47.

6 Bruckstein DC. Effects of acceptance based and cog-
nitive behavioral interventions on chronic pain man-
agement. Diss Abstr Int B Sci Eng 1999;60:0359.

7 Suresh KP. An overview of randomization techniques:
An unbiased assessment of outcome in clinical
research. J Hum Reprod Sci 2011;4(1):8–11.

8 Santorelli SF, Kabat-Zinn J, eds. Mindfulness-Based
Stress Reduction, Professional Training—Mindfulness-
Based Stress Reduction, Curriculum Guide and Sup-
porting Materials, Integrating Mindfulness Meditation
into Health Care. Massachusetts: Center for Mindful-
ness in Medicine, Health Care, and Society, University
of Massachusetts; 2007.

9 Cleeland CS, Ryan KM. Pain assessment: Global Use
of the Brief Pain Inventory. Ann Acad Medicine Singa-
pore 1994;23(2):129–38.

10 Caraceni A, Cherny N, Fainsinger R, et al. Pain mea-
surement tools and methods in clinical research
in palliative care: Recommendations of an Expert
Working Group of the European Association of Pallia-
tive Care. J Pain Symptom Manage 2002;23(3):239–
55.

11 Klepstad P, Loge JH, Borchgrevink PC, et al. The
Norwegian brief pain inventory questionnaire: Transla-
tion and validation in cancer pain patients. J Pain
Symptom Manage 2002;24(5):517–25.

12 Ware JE Jr, Gandek B. The SF-36 health survey:
Development and use in mental health research and
the IQOLA project. Int J Ment Health 1994;23:49–
73.

13 Bjorner JB, Damsgaard MT, Watt T, Groenvold M.
Tests of data quality, scaling assumptions, and
reliability of the Danish SF-36. J Clin Epidemiol
1998;51(11):1001–11.

14 Zigmond AS, Snaith RP. The hospital anxiety and
depression scale. Acta Psychiatr Scand 1983;67(6):
361–70.

15 Bjelland I, Dahl AA, Haug TT, Neckelmann D. The
validity of the Hospital Anxiety and Depression Scale.
An updated literature review. J Psychosom Res
2002;52(2):69–78.

16 Härter M, Reuter K, Gross-Hardt K, Bengel J. Screen-
ing for anxiety, depressive and somatoform disorders
in rehabilitation-validity of HADS and GHQ-12 in
patients with musculoskeletal disease. Disabil Rehabil
2001;23(16):737–44.

17 Pallant JF, Bailey CM. Assessment of the structure of
the Hospital Anxiety and Depression Scale in muscu-
loskeletal patients. Health Qual Life Outcomes
2005;3(1):82–91.

18 Rosenstiel MA, Roth DS. Relationship between cog-
nitive activity and adjustment in four spinal-cord-
injured individuals: A longitudinal investigation.
J Human Stress 1981;7(1):35–43.

19 Jensen IB, Linton SJ. Coping Strategies Questionnaire
(CSQ): Reliability of the Swedish version of the CSQ.
Cogn Behav Ther 1993;22(3–4):139–45.

20 Lawson K, Reesor KA, Keefe FJ, Turner JA. Dimen-
sions of pain-related cognitive coping: Cross-
validation of the factor structure of the Coping
Strategy Questionnaire. Pain 1990;43(2):195–204.

21 Riley IIIJL, Robinson ME, Geisser ME. Empirical sub-
groups of the Coping Strategies Questionnaire-
Revised: A multisample study. Clin J Pain 1999;15(2):
111–6.

22 McCracken LM, Vowles KE, Eccleston C. Acceptance
of chronic pain: Component analysis and a revised
assessment method. Pain 2004;107(1–2):159–66.

23 Rodero B, Garcia-Campayo J, Casanueva B, et al.
Research validation of the Spanish version of the
Chronic Pain Acceptance Questionnaire (CPAQ) for
the assessment of acceptance in fibromyalgia. Health
Qual Life Outcomes 2010;8:37–47.

24 Wicksell RK, Olsson GL, Melin L. The Chronic Pain
Acceptance Questionnaire (CPAQ)—Further validation
including a confirmatory factor analysis and a com-
parison with the Tampa Scale of Kinesiophobia. Eur J
Pain 2009;13(7):760–8.

25 Swigris JJ, Brown KK, Behr J, et al. The SF-36 and
SGRQ: Validity and first look at minimum important
differences in IPF. Respir Med 2010;104(2):296–304.

26 Kosinski M, Zhao SZ, Dedhiya S, Osterhaus JT, Ware
JE. Determining minimally important changes in
generic and disease-specific health-related quality of
life questionnaires in clinical trials of rheumatoid arthri-
tis. Arthritis Rheum 2000;43(7):1478–87.

27 Wyrwich KW, Tierney WM, Babu AN, Kroenke K,
Wolinsky FD. A comparison of clinically important dif-
ferences in health-related quality of life for patients with
chronic lung disease, asthma, or heart disease. Health
Serv Res 2005;40(2):577–92.

11

Mindfulness and Chronic PainMindfulness and Chronic Pain

651

D
ow

nloaded from
 https://academ

ic.oup.com
/painm

edicine/article/16/4/641/2460516 by H
EG

 G
eneve user on 30 Septem

ber 2020



28 Schmidt S, Grossman P, Schwarzer B, et al. Treating
fibromyalgia with mindfulness-based stress reduction:
Results from a 3-armed randomized controlled trial.
Pain 2011;152(2):361–9.

29 Fjorback LO, Arendt M, Ørnbøl E, et al. Mindfulness
therapy for somatization disorder and functional
somatic syndromes—Randomized trial with one-year
follow-up. J Psychosom Res 2012;74(1):31–40.

30 Lakhan SE, Schofield KL. Mindfulness-based thera-
pies in the treatment of somatization disorders: A sys-
tematic review and meta-analysis. PLoS ONE
2013;8(8):e71834.

31 Lauche R, Cramer H, Dobos G, Langhorst J, Schmidt
S. A systematic review and meta-analysis of
mindfulness-based stress reduction for the
fibromyalgia syndrome. J Psychosom Res 2013;75(6):
500–10.

32 Bohlmeijer E, Prenger R, Taal E, Cuijpers P. The
effects of mindfulness-based stress reduction therapy

on mental health of adults with a chronic medical
disease: A meta-analysis. J Psychosom Res
2010;68(6):539–44.

33 Khoury B, Lecomte T, Fortin G, et al. Mindfulness-
based therapy: A comprehensive meta-analysis. Clin
Psychol Rev 2013;33(6):763–71.

34 Duncan BL, Miller SD, Wampold BE, Hubble MA. The
Heart and Soul of Change. Delivering What Works in
Therapy, 2nd edition. Washington, DC: American Psy-
chological Association; 2010.

35 Morone NE, Greco CM, Weiner DK. Mindfulness medi-
tation for the treatment of chronic low back pain in
older adults: A randomized controlled pilot study. Pain
2008;134(3):310–9.

36 Risko EF, Laidlaw KE, Freeth M, Foulsham T,
Kingstone A. Social attention with real vs reel stimuli:
Toward an empirical approach to concerns about
ecological validity. Front Hum Neurosci 2012;6:
143–56.

12

la Cour and Petersenla Cour and Petersen

652

D
ow

nloaded from
 https://academ

ic.oup.com
/painm

edicine/article/16/4/641/2460516 by H
EG

 G
eneve user on 30 Septem

ber 2020




