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Abstract
Background—Few studies have evaluated the effectiveness of massage for back pain.
Objective—To evaluate the effectiveness of two types of massage for chronic back pain.
Design—Single-blind parallel group randomized controlled trial.
Setting—Integrated health care delivery system in Seattle area.
Patients—401 persons 20 to 65 years of age with non-specific chronic low back pain.

Interventions—Ten treatments over 10 weeks of Structural Massage (intended to identify and
alleviate musculoskeletal contributors to pain through focused soft-tissue manipulation) (n=132)
or Relaxation Massage (intended to decrease pain and dysfunction by inducing relaxation)
(n=136). Treatments provided by 27 experienced licensed massage therapists. Comparison group
received continued usual care (n=133). Study presented as comparison of usual care with two
types of massage.

Measurements—Primary outcomes were the Roland Disability Questionnaire (RDQ) and the
Symptom Bothersomeness scale measured at 10 weeks. Outcomes also measured after 26 and 52
weeks.

Results—At 10 weeks, the massage groups had similar functional outcomes that were superior to
those for usual care. The adjusted mean RDQ scores were 2.9 and 2.4 points lower for the
relaxation and structural massage groups, respectively, compared to usual care (95% Cls: [1.8,
4.0] and [1.4, 3.5]). Adjusted mean symptom bothersomeness scores were 1.7 points and 1.4
points lower with relaxation and structural massage, respectively, versus usual care (95% Cls:
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[1.2,2.2] and [0.8, 1.9]). The beneficial effects of relaxation massage on function (but not on
symptom reduction) persisted at 52 weeks, but were small.
Limitations—Restricted to single site; therapists and patients not blinded to treatment.

Conclusions—This study confirms the results of smaller trials that massage is an effective
treatment for chronic back pain with benefits lasting at least 6 months, and also finds no evidence
of a clinically-meaningful difference in the effectiveness of two distinct types of massage.

Primary Funding Source—National Center for Complementary and Alternative Medicine

INTRODUCTION

Massage has become one of the most popular complementary and alternative medical
therapies for back pain [1]. Furthermore, back and neck pain represent over one third [2] of
the more than 100 million annual visits to massage therapists [3]. In the U.S., massage
incorporates various soft-tissue techniques and sometimes techniques aimed at changing
how patients perceive and use their bodies. Virtually all massage schools teach Swedish
massage techniques aimed at relaxation, but only a minority of therapists take courses in
techniques for treating back pain.

Recent reviews found limited evidence massage is an effective treatment for chronic back
pain [4, 5]. No studies compared the effectiveness of widely available relaxation massage
with structural massage, which focuses on correcting soft tissue abnormalities.

Study aims were to determine if relaxation massage reduces pain and improves function in
patients with chronic low back pain, and compare the effectiveness of relaxation massage
and structural massage.

METHODS

Design Overview

This study was approved by the Group Health institutional review board. Participants gave
written informed consent. Study details are described elsewhere [6].

Setting and Participants

Between August 2006 and April 2008 we invited participation through advertisements in our
health plan’s magazine and mailings to plan members 20 to 65 years old with outpatient visit
diagnoses suggesting non-specific chronic low back pain. Invitation letters were mailed 3 to
12 months after these visits. Study staff phoned respondents to determine eligibility--- low
back pain lasting at least three months without 2 or more pain-free weeks and pain
bothersomeness rated at least 3 on a 0 to 10 scale. Those eligible were administered a
baseline questionnaire and randomized to treatment. Exclusion criteria were: 1) specific
causes of back pain (e.g., cancer, fractures, spinal stenosis), 2) complicated back problems
(e.g., sciatica, prior back surgery in past 3 years, medicolegal issues), 3) conditions making
treatment difficult (e.g., paralysis, psychoses), 4) conditions that might confound treatment
effects or interpretation of results (e.g., severe fibromyalgia, rheumatoid arthritis), 5)
inability to speak English, 6) massage within past year, or 7) plans to visit provider for back
pain.

Randomization and Interventions

Randomization, blocked on therapist, was done using a concealed and protected centrally-
generated variable-sized block design created by the biostatistician. One third of participants
were randomized to each arm: Usual Care, Relaxation Massage, and Structural Massage.
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Therapists were not blinded to type of massage they provided. Participants knew if they
received massage but were blinded to type.

Study Treatments

Massage was provided by 27 licensed therapists with at least 5 years experience, comfort
following protocols, and experience in the permitted techniques. Therapists received 1.5
days of protocol training [6]. Treatment fidelity was promoted by monitoring treatment
forms completed by therapists at each visit coupled with corrective feedback and a mid-
study meeting.

Both massage techniques were provided in therapists’ offices at no cost. Both massage
protocols prescribed 10 weekly treatments, with first visits lasting 75 to 90 minutes and
follow-up visits 50 to 60 minutes. We defined adherence as completion of at least 8 visits.
At each visit, therapists could recommend up to three home exercises from a pre-defined list
of seven exercises, six of which were common to both treatments [6].

Relaxation Massage, intended to induce a generalized sense of relaxation, permitted
effleurage, petrissage, circular friction, vibration, rocking and jostling, and holding.
Therapists were given time parameters for each body region, including 7-20 minutes on
back and buttocks [6]. Therapists could provide a 2.5-minute relaxation exercise CD as
home exercise to enhance and prolong treatment benefits.

Structural Massage, intended to identify and alleviate musculoskeletal contributors to back
pain, allowed myofascial, neuromuscular, and other soft tissue techniques [6]. Myofascial
techniques are intended to engage and release identified restrictions within myofascial
tissues. Neuromuscular techniques are used to resolve soft tissue abnormalities by
mobilizing restricted joints, lengthening constricted muscles and fascia, balancing agonist/
antagonist muscles, and reducing hypertonicity. Areas of the body treated varied across
patients and treatment sessions. Therapists could recommend a psoas stretch home exercise
to enhance and prolong any benefits of structural massage.

Usual care participants received no special care but were paid $50. Actual care was
determined from medical records and interviews.

Outcomes and Follow-up

Outcomes were measured at baseline and after 10, 26 and 52 weeks by interviewers masked
to treatment. Pre-specified primary outcomes were back-related dysfunction and symptoms
assessed at 10-weeks, immediately after treatment completion.

Dysfunction was measured using the modified Roland Disability Questionnaire (RDQ), a
reliable, valid and sensitive measure with substantial construct validity [7, 8]. A between-
group difference in improvement in mean values of at least 2.0 points on this 0 to 23 scale
was considered clinically meaningful [8,9].

Participants were asked to rate the bothersomeness of their pain during the past week from 0
(“not at all”) to 10 (“extremely™). A between-group difference in improvement in mean
values of at least 1.5 points was considered clinically meaningful [8,9].

Secondary outcomes included: 1) 26- and 52-week measures of the primary outcomes, 2)
percentage of participants with pre-specified clinically meaningful reductions in dysfunction
(3+ point decrease on the RDQ scale) and symptoms (2+ point decrease in symptom
bothersomeness), 3) physical and mental health Short Form Health Survey 12 component
summary scores [10], 4) self-reported medication use for back pain in prior week, 5) days
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spent in bed, home from work or school, or cutting down on usual activities due to back
problem during past week [11], 6) global improvement in back-related dysfunction rated on
a seven point scale from “completely gone” to “much worse”, 7) feelings if spent rest of life
with back pain experienced in past week (7-point scale ranging from “delighted” to
“terrible”), 8) satisfaction with back care using a 5-point Likert scale (ranging from very
satisfied to very dissatisfied), and 9) total costs of back pain-related visits, imaging studies,
and medications during follow-up year from electronic medical records. Visits not covered
by the health plan were identified from interviews.

Finally, participants were asked open-ended questions about adverse experiences on the 10-
week interview and at each massage visit.

Statistical Analysis

Sample size and the detectable difference—Sample size calculations were
conducted to ensure adequate power at 10-weeks to detect a clinically meaningful two point
mean difference between the Structural Massage and Usual Care groups on the RDQ Scale,
assuming the Structural Massage group would be one-point better than the Relaxation
Massage group. Assuming 10% loss to follow-up and standard deviations from our pilot
study of 92 participants (RDQ SD = 4.65 and Bothersomeness SD = 2.71), our target sample
was 399 individuals (133 per group). This provided 85% power to detect a significant
difference in the three treatment groups using an omnibus Wald test, and 91% power to
detect a pairwise difference of two points on the RDQ, and for the bothersomeness outcome,
>99% power for the difference among the three treatment groups and 99% power to detect a
pairwise difference of 1.5 points.

Analysis—Analyses were conducted using the original randomized treatment assignment
regardless of protocol adherence. Analyses were conducted using regression through
generalized estimating equations [12] with an independent working correlation structure and
robust standard error estimates taking into account multiple outcomes per participant.
Follow-up times were treated as categorical variables using dummy variables for each
treatment, each time point, and all two-way interactions between follow-up time and
treatment. Adjusted models included baseline covariates that were either pre-specified,
imbalanced at baseline (i.e. potential confounders) and/or associated with a primary outcome
(i.e. precision variables)--age, group, sex, baseline RDQ and bothersomeness score,
education level, body mass index, type of work, original cause of back pain, >7 days of
reduced activities due to back pain and medication use in prior week. We pre-specified the
adjusted analysis as the primary analysis. For continuous and binary outcome measures we
applied linear and modified Poisson regression, respectively, with robust standard errors.
Modified Poisson regression allows estimation of relative risks for non-rare outcomes using
Poisson regression and corrects the misspecification of the variance using robust standard
errors in a generalized estimating equation framework [13].

To control for multiple comparisons we utilized the least significant difference approach,
evaluating pairwise treatment comparisons at a given time only if the overall omnibus test
was statistically significant at the 0.05-level. Mean differences, 95% confidence intervals,
and omnibus p-values for treatment group effect and pairwise significance are presented.

To assess effects of individual providers on the RDQ outcome, we fit an adjusted mixed
effects model with a random intercept for each provider using only data from the two
massage arms. The intra-class correlation coefficient was calculated to quantify degree of
variability due to providers relative to overall variability of the outcome.
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Analyses were performed using SAS software version 9.2 (SAS Institute, Cary, North
Carolina)and used two-sided p-values.

Missing Data—The proportion of missing data for the primary outcome measures was 5%
at 10, 7% at 26, and 9% at 52 weeks. We used Stata Statistical Software version 10.1
(StataCorp 2007, College Station, TX) [14] to perform multiple imputation by chained
equations to account for missingness. We imputed both missing outcomes and baseline
covariates. Estimates from each imputed dataset were combined following rules outlined by
Rubin [15, 16]. Imputed analysis did not yield appreciable differences from the unadjusted
and adjusted complete-case analyses (results not shown).

Study Recruitment and Follow-up

We mailed 9,127 invitations and evaluated 1161 responses; 402 (35%) were eligible and
randomized (Figure 1). Main ineligibility reasons were massage in previous year (22%), less
than 3 months of back pain (20%), sciatica (14%), medical contraindications (12%), and
planned visits for back pain (10%). One participant with an abdominal aortic aneurysm was
excluded post-randomization. Analyses included 401 participants randomized to Relaxation
Massage (n=136), Structural Massage (n=132), or Usual Care (n=133). Follow-up was 95%
at 10 weeks, 93% at 26 weeks, and 91% at 52 weeks. Interviewers reported treatment group
(massage or Usual Care) had been revealed to them by fewer than 10% of participants.

Baseline Characteristics

Participants were mostly middle aged, female, and white; 51% were college graduates
(Table 1). Mean scores of 10.8 on the RDQ and 5.7 for symptom bothersomeness indicated
moderately severe back problems. Participants assigned to Relaxation Massage had greater
dysfunction (RDQ score over 1 point higher) but there were no other clinically or
statistically significant between-group baseline differences.

Study Treatments

Treatment adherence was 93% in the Relaxation Massage and 88% in the Structural
Massage groups. Therapist recommendations for the 6 home exercise options available to
both treatments were similar (Table 3). For Relaxation Massage participants, therapists
recommended the relaxation CD at 41% of first visits. For Structural Massage participants,
therapists recommended the psoas stretch exercise at 8% of first visits. Therapists rated
participants’ mean level of adherence to self-care recommendations (mostly stretching
exercises) in both groups as 7.0 on a 0 to 10 scale. After the first visit, therapists had similar
expectations of the helpfulness for participants of Relaxation (mean 6.5) and Structural
Massage (7.2) (scale 0 to 10).

Primary Outcomes

All groups showed improved function and decreased symptoms at 10 weeks (Figure 2, Table
2). However, improvement was greater in the massage groups than in the Usual Care group.
Participants in the Relaxation Massage group improved by 2.9 (95% CI: 1.8, 4.0) more
points on the RDQ scale than those in the Usual Care group; those in the Structural Massage
group improved by 2.5 (95% CI: 1.4, 3.5) more points (p<0.001 for both adjusted estimates).
The differences in function between the two types of massage were small (adjusted
difference 0.5 points (95% CI: -0.5, 1.5; P=0.35)). Similar results were found for symptom
bothersomeness.
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Effects decreased after the 10-week treatment period (Figure 2) although differences in
functional improvement among the groups remained statistically significant at both 26
weeks and 52 weeks (Table 2). At 26 weeks, participants in the Usual Care group continued
to function less well than those in the Relaxation Massage group (by 1.8 RDQ points, 95%
Cl: 0.6 to 3.0) and Structural Massage group (by 1.4 RDQ points, 95% CI: 0.3, 2.6). There
were no clinically or statistically significant differences between types of massage. At 52
weeks Relaxation Massage was modestly more effective than Structural Massage (by 1.1
RDQ points, 95% CI: 0.02, 2.2). For symptoms, there were no significant differences among
the 3 groups at 26 or 52 weeks.

Similar results were found when primary outcomes were measured as percentage of
participants improving by a clinically meaningful amount. At 10 weeks, 62%-65% of
participants experienced clinically meaningful improvement in the massage groups
compared with only 38% in the Usual Care group (adjusted overall P<0.001) (Figure 3). The
benefits of massage diminished over time and were not statistically significant at 52-weeks.
Massage recipients were more likely than those in the Usual Care group to experience
clinically meaningful reductions in symptom bothersomeness at 10 weeks.

Secondary Outcomes

At 10 weeks, there were statistically significant differences among the groups for activity
limitations (days in bed, reduced activity, days off work), patient global rating of
improvement, use of nonsteroidal anti-inflammatory medications, satisfaction with current
level of back pain, satisfaction with back pain care, and mental health (Short Form Health
Survey 12) (Table 4). The two massage treatments had similar effects that were generally
superior to Usual Care. Most notably, 36%-39% of participants receiving massage, versus
only 4% receiving Usual Care, claimed their back pain was much better or gone. Massage
did not affect narcotic analgesic use. Massage benefits persisted at 52 weeks for days of
reduced activity, global improvement, and satisfaction.

Practitioner Effects

Analysis of massage therapist effect yielded an intra-class correlation coefficient of 0.007,
indicating little variability among therapists compared to the overall variability of the RDQ
outcome.

Co-Interventions and Subsequent Use of Massage

At 10-weeks, 33% of the Usual Care group reported visiting a provider for back pain since
randomization compared with 18%-20% for the massage groups. Eight percent of Usual
Care participants reported a massage visit. Between 10 and 26 weeks, 13% of Usual Care,
21% of Relaxation Massage, and 8% of Structural Massage participants reported back-
related massage visits. At 52 weeks, use of massage for back pain during the previous 6-
months was 18%, 26%, and 22% for these same groups. Two participants receiving Usual
Care and one receiving Structural Massage had back surgery.

Cost of Back-Related Health Care After Randomization

The massage treatments received by the average participant would have cost about $540 in
the community. There is no evidence that these treatments reduced costs of back pain-
related health care services during the one-year post-treatment period. Median costs were
$25 (Range: 0 to 8,082), $ 78 (Range: 0 to 3,764), and $38 (Range: 0 to 1,443) in the Usual
Care, Relaxation Massage and Structural Massage groups, respectively.

Ann Intern Med. Author manuscript; available in PMC 2013 February 12.
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Adverse Effects

Five of 134 participants receiving Relaxation Massage and 9 of 131 participants receiving
Structural Massage reported adverse events possibly related to massage, mostly increased
pain. One serious event unrelated to treatment occurred.

DISCUSSION

Although more specialized forms of massage have been found effective for chronic back
pain, this may be the first large trial evaluating relaxation massage for this problem. This
study found that a course of relaxation massage, using techniques commonly taught in
massage schools and widely used in practice, had effects similar to those of a more
specialized technique. Specifically, at weeks 10 and 26, adjusted 95% CI’s did not include
mean differences in improvement between massage groups large enough to be considered
clinically relevant (i.e. 2-point and 1.5-point differences for the RDQ and bothersomeness
measures, respectively [8, 9]). Relaxation massage was also found more effective than usual
care in improving function and decreasing pain.

Beneficial effects of both types of massage were evident immediately after the 10-week
treatment period and remained statistically and clinically significant for function at the 26-
week follow-up. The one-year benefits of massage were of questionable clinical
significance. We found no evidence of differential effectiveness among the therapists. Both
relaxation and structural massage had very low rates of adverse effects.

The most recent review evaluating the effect of massage on non-specific back pain identified
13 trials published before May 2008 [5]. As of February, 2011, two additional trials [17, 18]
were identified in MEDLINE. Only the four [19-22] trials conducted in North America
evaluated techniques similar to the structural massage treatment in our trial, and all found
positive results. None of the previous trials evaluated relaxation massage techniques
commonly taught in massage schools and widely practiced in North America.

The mechanisms explaining the beneficial effects of relaxation and structural massage
remain unclear. These distinct forms of massage may trigger similar physiological effects
(e.g., via local stimulation of tissue and/or through a generalized central nervous system
response), or may operate through different mechanisms (e.g., structural massage may foster
beneficial changes in the treated soft-tissues, while relaxation massage may operate through
the central nervous system). It is also possible that improvements in pain and function are
due to “non-specific effects” such as time spent in a relaxing environment, being touched,
receiving care from a caring therapist, being given self-care advice, or increased body
awareness [19]. A combination of these explanations is also possible.

This study has several limitations: 1) its restriction to participants with non-specific chronic
low back pain in a single health care system serving a mostly White and well-off population,
2) exclusion of specific causes of back pain (e.g., disc herniations) which conceivably could
benefit more from structurally focused massage, 3) possible therapist bias favoring structural
massage, in which they had received specialized training--however, this seems unlikely
since the results did not favor structural massage, 4) participants assigned to usual care
(which often involved no additional treatment) may have been disappointed they did not get
massage, possibly resulting in less positive outcome reports, 5) slight differences in
exercises recommended in the two massage groups, and 6), study massage therapists may be
atypical, having practiced at least 5 years and learned structural massage techniques.
Uncertainties associated with these limitations make it difficult to determine the true
magnitude of the benefits of massage observed in this trial. Major strengths include a large
sample size, comparison of two massage techniques, inclusion of a control group, having the
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same therapists deliver both treatments, high treatment adherence and follow-up rates, and
long-term follow-up.

Future research should explore the relative contributions of non-specific context effects and
specific treatment effects on patient outcomes, whether different forms of massage produce
benefits through the same or through different physiological pathways, whether less
experienced therapists would produce similar results, whether fewer treatments could have
achieved equivalent outcomes, and whether education and self-care recommendations
contribute to the effectiveness of massage.

These results indicate that both relaxation and structural massage are reasonable treatment
options for persons with chronic low back pain. Possible advantages of relaxation massage
are that it is more readily accessible because it is based on techniques taught in virtually all
massage schools and is slightly less expensive than more specialized forms of massage
which require additional training.
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Figure 1.
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fewer than 8 visits

Inconvenience 3
Significant life event 1
Problem with therapist 2
Adverse experience 1
Unknown 9

| 133 Usual Care |

Follow-up analysis
130 (96%) 10 wk
126 (93%) 26wk
123 (90%) 52wk

Follow-up analysis
127 (96%) 10 wk
126 (95%) 26 wk
127 (96%) 52 wk

Follow-up analysis
123 (92%) 10wk
120 (90%) 26 wk
116 (87%) 52wk

Study Participant Flow Diagram.

Ann Intern Med. Author manuscript; available in PMC 2013 February 12.

Page 10



1duosnuey JoyIny vd-HIN 1duosnuey JoyIny vd-HIN

1duosnuey JoyIny vd-HIN

Cherkin et al.

)
® -
g2
(2]
:
s
2 &4
£
s
2
m |
: }
§ - {
£
3
g
2
°
2
5 -
& —— Stiuctural Massage
Relaxation Massage
=) Usual Care
r T
Baseline 10 weeks 26 weeks 52 weeks
Figure 2.

Bothersomeness Scale Score
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—*— Stiuctural Massage
Relaxation Massage

Usual Care
T T 1
Baseline 10wks 26wks 52wks

Mean Roland Disability Questionnaire score (A) and symptom bothersomeness scores (B)
and 95% confidence intervals by treatment group and time since randomization. Estimates
are computed with GEE models with covariates set to the overall sample mean.
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Figure 3.

Participants with improvement. Percentage of participants improving by at least 3 points on
the Roland Disability Questionaire scale (A) and by at least 2 points on the symptom
bothersomeness scale (B) by treatment group and time since randomization. Estimates are
computed with GEE models using adjustments as described for primary and secondary
outcomes with covariates set to the overall sample mean.
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