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Abstract
Objectives—Determine the impact of an 8-week mindfulness meditation program on disability,
psychological function, and pain severity in community-dwelling older adults with chronic low back
pain, and to test the education control program for feasibility.

Design—Randomized controlled trial.

Participants—Forty community-dwelling older adults with moderate low back pain or greater for
at least the previous 3 months.

Intervention—Participants were randomized to an 8-week meditation program or an 8-week
education control program.

Outcome Measures—Disability, psychological function, and pain severity were assessed. The
same measures were obtained for both groups at baseline, at the end of the program, and 4 months
after program completion.

Results—Sixteen participants (80%) completed the meditation program and 19 (95%) completed
the education program. Both the meditation and control group improved on measures of disability,
pain, and psychological function, both at program completion and 4-month follow-up. The
differences between the two groups did not reach statistical significance. The meditation group
practiced mindfulness meditation a mean of 5 days/week (range 1–7) and mean of 31 minutes/session
(range 22–48). At 4 months follow-up 14/16 (88%) participants continued to meditate.

Conclusion—Both the intervention group and the education control group improved on outcome
measures suggesting both programs had a beneficial effect. Participants continued to meditate on 4-
month follow-up. The control program was feasible but not inert. Piloting the control program in
mind–body research can inform the design of larger clinical trials.
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Introduction
Among the 37 million seniors (≥65 years) alive today [1], it is estimated that up to 50% of
them live with chronic pain [2]. Greater than 17 million elders have experienced at least one
episode of low back pain (LBP) during the past year [3] and it is the most frequently reported
musculoskeletal problem [4]. Medicare data from 1991–2002 indicate that visits for LBP
increased 132% and LBP charges increased 388% [5]. Pain is associated with a significant
amount of morbidity in the older adult and includes decreased physical function, disability,
quality of life, poor sleep, and depression [6]. Despite its prevalence and associated morbidities,
many older adults suffer from inadequately treated pain. Why should this be the case? Because
conventional treatment options are not always feasible for the older adult. Nonsteroidal anti-
inflammatory agents (NSAIDs) and opioids are commonly toxic in the older population.
NSAIDs are limited by their well-described gastrointestinal and nephrotoxic side effects [7].
Opioids are associated with an increased susceptibility to falls and hip fractures [8].

Because mind–body therapies such as mindfulness meditation do not use medications, they
offer a relatively safe treatment option for older adults who may have exhausted all other forms
of pain therapy or for whom the risk of conventional therapy is unacceptably high. As pain is
experienced through sensory, cognitive, and affective domains, mindfulness meditation is
particularly well-suited to chronic pain patients as it teaches them to work with these domains
in a positive way to cope with pain.

There are many forms of meditation that are used for medical purposes around the world. The
two forms used commonly in the United States are mantra meditation and mindfulness
meditation. Meditation has been difficult to define because there are many types of meditation
that people practice worldwide. Nevertheless, the Agency for Healthcare Research and Quality
published a 2007 report on Meditation Practices for Health and offered the following definition:

A form of mental training that requires either stilling or emptying the mind, and that
has as its goal a state of “detached observation” in which practitioners are aware of
their environment, but do not become involved in thinking about it [9].

Kabat-Zinn, who first introduced mindfulness meditation to the medical community, described
mindfulness simply as “the awareness that emerges through paying attention on purpose, in
the present moment, and nonjudgmentally to the unfolding of experience moment by
moment” [10]. This is congruent with the consensus definition of meditation above. To
elaborate on Kabat-Zinn’s simple definition, Shapiro [11] has proposed three aspects of
mindfulness that include 1) the intention or purpose of practicing mindfulness that is set by the
individual, 2) how attention is placed during the meditation. This involves focusing attention
on an object like the breath, and continually bringing back the focus of attention to breathing
when it is distracted, and 3) attitude, which describes the attitudes that support mindfulness
and include being nonjudgmental toward thought or emotions or sensations as they arise,
patience, nonstriving, compassion, acceptance, and curiosity. Other supporting attitudes
described have been letting go and trust. This theory of mindfulness is highly relevant to
treating chronic pain. This is because it teaches chronic pain patients to uncouple the sensory
from the cognitive and emotional responses to pain, which in turn may result in both increased
function and pain reduction.

Morone et al. Page 2

Pain Med. Author manuscript; available in PMC 2010 November 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



We previously piloted an 8-week mindfulness meditation program among older adults with
chronic LBP (CLBP) and have shown it to be feasible. One of the limitations of this initial
study was the use of a wait-list control group. We were interested in repeating our initial
randomized controlled trial (RCT) [13] with a more rigorous comparison group. A health
education program would accomplish this by controlling for group, time, and instructor effects.
As there were no examples in the mindfulness literature on the optimum educational program
we developed our own. Additionally, we again wanted to test pain and disability outcomes, as
well as psychological outcomes we had not previously piloted. We hypothesized that
immediately following an 8-week mindfulness meditation program, participants who received
the program would demonstrate significantly greater decrease in pain related disability and
decrease in pain as compared with control participants who received an 8-week health
education program.

Methods
Participants

Participants were recruited from the greater Pittsburgh area by local newspaper advertisements,
posted flyers, and brochures located in the University of Pittsburgh Medical Center. We
screened older adults over the telephone. See Figure 1 for study flow. Inclusion criteria included
CLBP of at least 3 months duration and of at least moderate intensity according to a vertical
verbal descriptor scale (pain thermometer) [14], age ≥65 years, and intact cognition (Mini-
Mental Status Exam ≥24). Exclusion criteria were non-English speaking, previous
participation in a mindfulness meditation program, serious hearing or vision impairment that
would preclude responding to questionnaires or participating in the meditation program,
medical instability from heart or lung disease, multiple recent falls or inability to stand
independently, pain caused by an acute injury in the previous 3 months, and underlying red
flags of serious underlying illness such as recent unexplained weight loss, fever, or sudden
worsening of back pain.

Procedures
Informed Consent, Baseline Measures, Randomization—If participants met the
inclusion criteria by telephone screening they were invited to the University of Pittsburgh
Center for Research on Health Care where informed consent was obtained before baseline
measures were administered. The study was approved by the University of Pittsburgh
Institutional Review Board.

After informed consent was obtained measures were administered to all participants by a
trained research assistant. After completion of measures participants were randomized to the
8-week mindfulness meditation program (intervention) or to the 8-week health education
program (control).

The randomization process was performed by a systems analyst using statistical software with
a random-number generator to create a list of group assignments before study recruitment
began. Randomization occurred in blocks of 10. The assignments were created based on the
specific number of expected eligible participants (40) and divided equally between the
intervention (20) and control groups (20). Once an eligible participant had completed the
baseline measures, the Principal Investigator (PI; N.E.M.) submitted a request to randomize
the eligible participant. The program located the first unassigned record in the randomization
list and assigned the participant to the group designated in that record. Only the systems analyst
had access to the randomization table.
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The program was taught by two instructors one of them the PI (N.E.M.). Both have a personal
mindfulness meditation practice of 25 years and have undergone at least 50 hours of teacher
training in the mindfulness-based stress reduction (MBSR) program [12].

Intervention and Control Program
Intervention Program
Program Principles: The intervention was modeled on the work of Jon Kabat-Zinn at the
University of Massachusetts Medical School. He has adapted Eastern methods of mindfulness
meditation to a Western audience. Classes met weekly for 8 weeks, and sessions lasted 90
minutes. Three methods of mindfulness meditation were taught. These techniques take regular
activities like sitting, walking, and lying down and transform them into a meditation through
directed breathing and mindful awareness of thoughts and sensations.

The methods used were 1) the body scan, where in a lying position, the participant is guided
to place their attention nonjudgmentally on each area of the body from the toes to the top of
the head; 2) sitting practice, where the participant is guided to focus their attention on breathing
while sitting on a chair; and 3) walking meditation, where the participant is guided in mindful
slow walking with focused attention on body sensation and/or breathing [12].

Program Protocol—During the first week participants were introduced to the principles and
practice of mindfulness meditation. The homework requirement of daily meditation (6 of 7
days/week) lasting 50 minutes (45 minutes of meditation, 5 minutes to complete a log) was
reviewed. Support materials of CD recording, daily log and reading materials were handed out.
The CD recording was a 45 minute guided body scan meditation and a 30 minute guided sitting
meditation. Participants were provided with a CD player if they did not own one, which was
1/3 of participants. The reading materials were reviewed during the sessions and were not part
of the homework. The body scan technique was taught at the first session. The group meditated
together using the body scan technique for 45 minutes at the first, second, and eighth session.
If physical discomfort arose during any meditation participants were encouraged to change to
a more comfortable position. The first class introduced mindful eating, which was done through
a guided exercise of eating a raisin. This exercise began to introduce the concept of informal
meditation, in that mindfulness can be brought to everyday activities like eating.

During the second and following weeks the sessions included a general discussion of the
participants’ experience with the meditation method, including problem-solving regarding
obstacles to the meditation practice. Theoretical material related to meditation, relaxation, pain,
and the mind–body connection were presented at this time. About 30 minutes were spent at
each session in these discussions. Also during the second week, quiet sitting meditation was
introduced. The group practiced together using the sitting meditation technique for 15 minutes
during this and at the beginning of subsequent sessions.

The third session introduced pain theory and the multidimensional response to pain.
Participants learned about the cognitive, emotional, and sensory components of nociceptive
processing. The triangle of awareness was also introduced, which describes the thoughts,
emotions, and sensations that make up the activity that arises at any given moment in the mind.
The relationship between the multidimensional model of pain and the triangle of awareness
was discussed.

The fourth session introduced the flight or fight response and the relaxation response. This was
an interactive session with participants describing their response to stress as well as their
response to mindfulness meditation. Stress and the relaxation response were discussed in
relation to worsening or decreasing pain.
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At the fifth week’s session, walking meditation was introduced. How to use mindfulness
meditation methods to work with pain were discussed. This occurred at this and all remaining
sessions. An interactive approach was taken, so that participants discussed how they had used
mindfulness meditation methods to work with pain. Participants were also taught how to work
with pain during formal meditation. They learned this by guided meditation during this and
subsequent sessions, as well as a recording on CD of the body scan that was specific for working
with pain.

At the sixth week’s session applying mindfulness to everyday situations (informal meditation)
was discussed.

At the seventh week’s session breaking through habitual tendencies that prevented effective
coping with pain were discussed.

The eighth session integrated what had been learned over the course of the program.

Therefore, the structure of each session was 1 hour (total) of meditation and 30 minutes of
discussion.

Control Program—A convincing comparison group is essential for subject recruitment and
retention as well as essential for controlling for key components of the MBSR program.
Therefore, we developed a comparison group that controlled for time, group size, and facilitator
time. We based the 8-week health education program on a successful aging curriculum that
has been used in other trials [15,16]. The health education curriculum involved lectures, group
discussion, and homework assignments based on the health topics discussed. Additionally, a
general theme of “brain health” was emphasized for the 8 weeks. Session topics were 1) pain
medications, 2) complementary treatments for back pain (focusing on chiropractic), 3) types
of back pain, 4) role of physical therapist in treating back pain, 5) eating and health, and 6)
Alzheimer’s. Additionally, subjects were given materials to promote participation and
retention in the program. They were given the use of a Nintendo DS “Brain Age” game and
encouraged to do this as daily homework, as well as homework assignments from the book
“Keep Your Brain Alive” [17]. For each class 45–60 minutes were devoted to a lecture given
by a heath professional on the topic for the session and 30–45 minutes (total 90 minutes) spent
doing a class “brain” exercise and discussion. The consistent presence of a class coordinator
(N.E.M.) controlled for the facilitator contact of the MBSR program.

Outcome Measures—The following measures were administered to all participants by a
blinded research assistant at baseline, at completion of the 8-week program, and 4 months after
completion of the program.

1. Disability was assessed with the Roland and Morris Disability Questionnaire
(RMDQ) that asks yes/no questions about physical function and back pain.
Cronbach’s alpha is 0.93 and test–retest correlation is 0.73–0.91 [14,18]. Higher
scores indicate more disability.

2. Pain intensity was assessed with two measures: the Short-Form McGill Pain
Questionnaire (SF-MPQ) [19], that is reliable and valid in an older population [20].
Lower scores indicate less pain and the SF-36 Pain scale (see below).

3. Self-efficacy was assessed with the Chronic Pain Self-Efficacy Scale [21]. It measures
chronic pain patients’ perceived ability to cope with chronic pain. It has three
subscales: pain self-efficacy (PSE), function self-efficacy, and coping self-efficacy.
Cronbach’s alpha among older adults with CLBP is 0.87 for the entire scale [22].
Higher score indicates greater self-efficacy.
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4. Quality of life was measured with the SF-36 Health Status Inventory [23]. It includes
two summary scores (physical and mental health) and 8-scale scores. We report the
Pain scale and Role Limitations Due to Emotional Problems scale. Normative data
are available for older adults. Cronbach’s alpha among older adults is 0.80–0.92
[24]. Higher scores indicate better quality of life.

5. Mindfulness was assessed with the Mindful Attention Awareness Scale (MAAS)
[25] which measures attention and awareness of present moment experience in daily
life. Cronbach’s alpha is 0.87 among a general adult population in the United States.
Higher scores reflect higher levels of mindfulness. We also administered the Five
Facet Mindfulness Questionnaire (FFMQ) [26] that separates mindfulness into five
domains: observing, describing, acting with awareness, nonjudging of inner
experience, and nonreactivity to inner experience. Cronbach’s alpha for the domains
range from 0.67–0.92. Higher scores reflect greater mindfulness.

Additionally, participants were asked about the credibility of the treatment program at baseline
and program completion. They were also asked about their global impression of change as a
result of the 8-week program at the 4-month follow-up session.

Statistical Methods
Descriptive statistics were used to summarize demographic characteristics of study
participants. The t-test was used for the continuous variable age and Fisher’s exact test was
used for categorical variables to detect differences in demographic characteristics between
those in the intervention and control groups.

To determine whether the meditation program was associated with improvements in disability,
pain, self-efficacy, and mindfulness scales, further models were fit using generalized
estimating equations. For these analyses, time, treatment groups, the interaction term of time
and treatment groups, and baseline age were included as covariates. All generalized estimating
equation models were fit using an exchangeable variance structure. All analyses used SAS
9.1.3 (SAS Institute Inc., Cary, NC). We considered a P value of <0.05 to be significant. The
small sample size did not lend itself to an imputation technique for missing values and,
therefore, a completer’s analysis was performed.

Results
Participants were recruited from the greater Pittsburgh area between July 26, 2007–October
26, 2007. There were 115 people who responded and were screened for eligibility over the
telephone. See Figure 1 for a diagram of study flow. Out of 75 eligible callers, 12 had scheduling
conflicts and 23 were no longer interested, resulting in 40 adults eligible and available for the
study. Twenty were randomized to the meditation program and 20 to the control program. Four
participants dropped out of the meditation program. Two did not attend any classes because
the class was too early, one dropped out after one class, and one dropped out after three classes.
The overall completion rate for the meditation group was 80% (16/20). One person dropped
out of the control program before classes started for an overall completion rate of 95% (19/20).
Dropouts (from both groups) did not differ significantly from program completers on measures
of race, ethnicity, education, marital status, income, religion, comorbid conditions, and
cognition. However, dropouts were significantly older (84 vs 76 years, P = 0.03). The
meditation group meditated an average of 5 days a week (range 1–7) and meditated an average
of 31 minutes/session (range 22–48).

The two groups did not differ significantly on demographic factors (see Table 1), except for
age, as the meditation group was significantly older than the control group (78 years vs 73
years respectively, P = 0.03), and because of this all analyses controlled for age. The most
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common cause of CLBP was osteoarthritis (N = 19). The majority of patients used nonopioid
analgesics to treat their back pain. Of the eight classes offered the mean number attended by
the intervention group was 7.5 (range 6–8) and by the control group was 7.1 (range 3–8).

Figure 2 presents the main outcomes for the study. Disability, as measured by the RMDQ and
pain, as measured by the SF-MPQ and SF-36 Pain scale improved in the expected direction
for the meditation group. The control group also improved, except for pain as measured by the
SF-36 Pain scale, which slightly worsened at the completion of the program and then slightly
improved at 4-month follow-up. The improvement in disability was maintained at 4 months
for the meditation group, but less so for the control group. The differences for disability and
pain between the meditation and control groups did not reach statistical significance.

Both groups also improved in self-efficacy at program completion. The meditation group
continued to improve in self-efficacy at 4-month follow-up as compared with the control group.
While the meditation group improved at program completion and at 4-month follow-up on the
SF-36 Role Limitation Due to Emotional Problems scale, the control group did worse. Again,
while there are consistent trends toward improvement, these numbers did not reach statistical
significance at 4-month follow-up, although there was a statistically significant difference at
completion of the 8-week program.

Table 2 presents the results of the two mindfulness scales used in the study. Mindfulness levels
were high for the entire sample at baseline and remained stable for the duration of the study.
We present the data in detail because this is the first study that presents results of these two
mindfulness scales in an exclusively older adult population with chronic pain.

Participants were asked at the completion of the study how much their back pain symptoms
had changed as a result of the treatment provided in the study. Both groups noted an
improvement in symptoms as a result of the program (see Table 3). Of the 16 people in the
meditation group 13 (81%) were at least minimally improved. No one was worse, while in the
control group (N = 18), 12 (67%) described themselves as a least minimally improved.

Treatment expectancy was high in both groups. At baseline, when asked “how successful do
you think this program will be in helping you with your back pain problem?” the meditation
group’s mean response to this question was 4.63 (range of 0 = not successful to 6 = very
successful) and the control group’s was 4.84. At the completion of the 8-week program
responses remained high: meditation group 4.65 and control group 4.16.

The majority of the older adults in the meditation group continued to meditate four months
after program completion (Table 4). The number who practiced formal meditation was 14/16
(88%) and informal meditation was 15/16 (94%).

There were no adverse events reported.

Discussion
This is the first pilot RCT of mindfulness meditation in older adults with chronic pain to use
a health education program as the control group. Both the meditation and control group
improved on measures of disability, pain, and self-efficacy suggesting both programs had a
beneficial effect. Many of the participants continued to meditate at 4-month follow-up
indicating that some participants successfully incorporated meditation into their daily lives.

The control program we implemented was feasible and resulted in high participation (only one
drop-out). However, the program was not “inert” and appears to have had an affect on the main
outcome measures. Other pain researchers that have used an education control in their RCT
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have also shown improvement in the control group. In a study of 128 people with fibromyalgia
randomized to a mindfulness meditation plus Qigong program vs an education control program,
both groups showed improvement in all outcome measures [27]. The education program
included topics related to pain, exercise and stress. In another study of 137 patients with
rheumatoid arthritis with or without depression randomized into cognitive behavioral therapy
(CBT), mindfulness meditation, or an education control program, all groups improved
significantly on daily pain scores. Additionally, the CBT and education groups both
significantly improved on pain control scores at the end of the 8-week program as compared
with the mindfulness group [28]. The education program included topics on treatment,
medications, neurophysiology of pain, natural remedies, exercise, and sleep.

Part of the improvement in the control group seen in our and the above studies may have been
the result of the positive effects of group support, attention of the instructor, and participant
expectations for improvement. In our study, both groups expected to improve as a result of the
program (intervention or control) and at the completion of the study 67% of participants in the
control group said they had at least minimally improved as a result of the program.

However, there is evidence that simply educating patients about pain independently helps their
symptoms. This would mean that we were not implementing an education program that was
“inert” but that actually had an effect. A 2004 Cochrane review of back schools for low back
pain found that there was moderate evidence for short and intermediate-term improvement on
pain and functional status for patients with CLBP [29]. This was especially true for back schools
within an occupational setting. Back schools are varied in their intensity, but typically involve
education on the anatomy of the back, optimal posture, treatment options, and back exercises.
The review was limited by the availability of high quality studies. Given this evidence, it is
likely that the educational program we developed had a positive effect on the outcome measures
as it included many of the topics taught in back schools. As a result of this finding, RCTs of
CLBP should consider implementing a control group that does not involve any education
related to pain and the lower back but with enough topics of general interest that would allow
recruitment and retention into the study. As mind–body research is still in its infancy careful
planning and design of clinical trials is critical to obtain accurate results.

Another explanation for our findings is that an educational intervention is as good as the
mindfulness meditation intervention for older adults with chronic pain. While it would be easy
to dismiss the value of the mindfulness meditation program in this way we believe it deserves
further study because program participants continued to meditate after program completion,
suggesting they were receiving benefit from the meditation methods learned. Additionally,
qualitative statements made by participants in this study and our previous pilot work provide
clues of how mindfulness meditation helps reduce pain, improve physical function, and
increase quality of life. Mindfulness methods participants used for pain reduction included
distraction away from pain, increased body awareness leading to change in behavior which
reduced pain, better pain coping skills, imagery, and direct pain reduction through meditation
[30]. One participant in the current study wrote “After the meditation, I felt a sense of well-
being, even if I still had pain. The meditation always makes me feel better. Most of the time it
helps reduce my pain.” Training participants to uncouple the sensory, emotional, and cognitive
responses to pain theoretically explains some but not all of the methods use to reduce pain.
Other factors involved such as increased positive affect and physical well-being involved in
pain reduction require further study.

Another likely factor explaining our negative findings is the heterogeneity of participant
responses. Thus, some participants may have improved in psychological function, others in
physical function, and yet others in sleep, resulting in insufficient power to detect small effects.
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To address these issues the mindfulness meditation program requires further study with large,
well-designed clinical trials.

Since both the meditation and control group improved in pain-related disability as measured
by the Roland and Morris Disability Questionnaire, the difference between the groups did not
reach statistical significance. However, a closer look at the scores from this measure suggest
that the minimal improvement seen in the meditation group may have been due to a ceiling
effect-meaning that there was not much room for improvement in the RMDQ as the participants
in the meditation group were already functioning as well as possible given their chronic pain.
This is supported by normative data that have been published for older adults with chronic pain
to aid in the interpretation of the RMDQ scores. Mean scores for older adults were around 12
[31]. As the mean score for the meditation group was 8.9, they had significantly less pain
interference with function than Nicholas’ normalized group of older adults. The baseline
RMDQ score was 12 for both the intervention and wait-list control in our original pilot work
and we were able to show a small effect size of 0.35 after trial completion [13], further
supporting the likelihood of a ceiling effect for the current study. Given this, future studies of
mind–body interventions for chronic pain in older adults should consider a cut-off for eligibility
of important outcome measures such as the RMDQ, or the study results risk inconclusive
findings.

The trend toward improvement in chronic PSE in the meditation group is notable because self-
efficacy has been found to be an important component of treatment response in younger CLBP
patients. Self-efficacy has been found to correlate significantly with post-treatment pain
ratings, tolerance for physical activities, and use of pain medication [32–34]. This preliminary
finding deserves further exploration in future studies as it may be a mediator of treatment
response.

Among meditation researchers there is an interest in identifying the minimal amount of
meditation that can have a beneficial health effect. Yet in working with a chronic pain
population the traditional 8-week mindfulness meditation program may be too short to see a
lasting effect. The idea that it may take time to successfully implement meditation for health
benefits is not new. Included in instructions for meditation (regardless of tradition), is the
emphasis on regular meditation practice [35]. This is because it takes time to develop familiarity
with meditation, and proficiency and beneficial effects are presumed to take time to occur. Yet
mindfulness meditation studies typically focus on results from a brief 8-week MBSR program,
which in and of itself is only an introduction to meditation. Acknowledging this, most MBSR
programs offer regularly scheduled (e.g., monthly) “booster” classes. Empirical studies that
have followed participants with chronic disorders over time show support for this idea.
Teasdale and Ma have shown that mindfulness-based cognitive therapy in nondepressed
patients with a history of three or more episodes of depression reduced relapse by 39% and
42%, respectively at 12 months after program completion as compared with a treatment-as-
usual group [36]. Pradhan in her study of MBSR for patients with rheumatoid arthritis found
no statistically significant changes at program completion, but did find statistical significance
for measures of psychological distress and well-being at 6 months, compared with a wait-list
control group [37]. Expecting chronic pain patients to show significant improvement after just
8 weeks may not be realistic. While anecdotally there were participants who had clinically
significant improvement in their pain and function in our study, to see beneficial effects in a
larger population of chronic back pain patients may take more time.

Brief mention of the results of the mindfulness scales used in this study is worthwhile because
the baseline scores of mindfulness in this cohort of older adults (age ≥65 years) were high.
Whether looking at normative data for the MAAS or FFMQ, our participants scored at the level
of experienced meditators at baseline [25,26]. There are a variety of reasons that this may be
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the case, such as demographic characteristics of our sample which were well-educated and
white. However, validation studies for these mindfulness measures have not been done in older
adults, and our results may indicate that generally, older adults are more mindful than a younger
population. As this may be the case, mindfulness measures need to be validated in an older
population.

Many of the limitations of the study have already been touched upon in the above discussion,
including the small sample size and the modest scores on the RMDQ indicating the meditation
group was fairly high functioning. The sample was also predominantly white and well-educated
limiting generalizability.

In conclusion, an 8-week mindfulness meditation program for older adults with chronic pain
and an education control group both showed improvement at program completion on measures
of pain, and physical and psychological function. Our results have important implications for
the design of clinical trials in mind–body research including the importance of piloting the
control group before running a large clinical trial, and inclusion or exclusion criteria that
considers cutoffs of important outcome measures for participant inclusion into the trial. Careful
attention to these details will help move meditation research on pain forward to more
definitively answer the question of its effectiveness as an adjunct treatment for CLBP in older
adults.
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Figure 1.
Participant flow diagram.
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Figure 2.
Effects of meditation (n = 16) vs control (n = 19) in outcomes at completion of the trial (8
weeks) and 4-month follow-up. All graphs present age-adjusted mean scores. (A) Roland and
Morris Disability Questionnaire: Answer range 0–24, higher scores indicate more disability.
(B) SF-36 Health Status Inventory Pain scale: Answer range 10–62, higher scores indicate
improvement. (C) SF-36 Health Status Inventory Role Limitations Due to Emotional Problems
scale: Answer range 14–58, higher scores indicate improvement. (D) Chronic Pain Self-
Efficacy Scale: Answer range 0–100, higher scores indicate greater self-efficacy. (E) McGill
Pain Questionnaire Total Score: Answer range 0–45, lower scores indicate less pain. (F) McGill
Pain Questionnaire Current Pain Scale: Answer range 0–10, lower scores indicate less pain.
*P < 0.05.
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Table 1

Demographic characteristics of study participants

Treatment Condition

Variable Meditation n = 16 Control n = 19

Age*, mean ± SD 78 ± 7.1 73 ± 6.2

Gender, n

 Male 5 8

 Female 11 11

Ethnicity, n

 White 15 15

 African American 1 3

 Asian 0 1

Education†, n

 Low 4 4

 Medium 4 4

 High 8 11

Religious faith, n

 Yes 16 18

 No 0 1

Income, n

 Less than $10,000 0 2

 $10,000–$29,999 4 5

 $30,000–$49,999 2 4

 $50,000 or greater 4 4

Marital status, n

 Single 0 3

 Married 9 8

 Separated/divorced 1 4

 Widowed 6 4

Low back pain cause, n

 Osteoarthritis 10 9

 Disc herniation 1 1

 Unknown 4 6

 Failed back surgery 1 1

 Scoliosis 0 3

 Spinal stenosis 5 2

 Spondylolisthesis 2 1

 Osteoporosis 0 1

Medications‡, n

 Opioids 3 5

 Other analgesics 19 24

 None 2 2
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Treatment Condition

Variable Meditation n = 16 Control n = 19

Pain duration§, mean ± SD, (n) 9.4 ± 18.1 (12) 11.1 ± 13.7 (14)

Folstein Mini-Mental State Examination,
mean ± SD

29.3 ± 0.8 29.1 ± 1.2

*
Because P = 0.03 all subsequent analyses adjusted for age.

†
Low: includes ≤9th, 10th–12th and high school graduate; Medium: includes technical school and some college; High: includes college degree and

master’s or above.

‡
Total number of medications >40 because participants could be on more than one type of pain medication.

§
Data inadvertently not collected on nine participants.

SD = standard deviation.
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Table 3

Participant global impression of change

Intervention (%) n = 16 Control (%) n = 18

Much improved 5 (31%) 2 (11%)

Minimally improved 8 (50%) 10 (56%)

No change 3 (19%) 5 (28%)

Minimally worse 1 (5%)

Pain Med. Author manuscript; available in PMC 2010 November 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Morone et al. Page 19

Table 4

Practice of meditation four months after program completion, N = 16
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