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Abstract
Objectives—To develop and test the feasibility and acceptability of a structured design for a
massage therapy clinical trial that included a treatment arm designed to control for the non-specific
effects of a massage-therapy intervention.

Design—Pilot randomized controlled clinical trial

Setting—University integrated medicine research clinic

Interventions—Participants were randomized to a structured Swedish-style massage therapy
intervention, a light-touch bodywork control intervention, or usual medical care. Details of the
interventions are provided.

Main Outcome Measures—The primary outcome measures were the adherence of the
participants to the study protocol and the perception of the intervention experience.

Results—Forty-four participants were randomized. Participants often found adherence to the twice-
weekly outpatient bodywork interventions to be somewhat difficult; while, overall, 84% of
participants completed the study, only 76% of those in an intervention arm successfully completed
the trial. Participants randomized to the massage arm expressed uniformly positive attitudes both
before and after the intervention. While some participants randomized to the light-touch bodywork
arm initially expressed some reservations about their randomization assignment, all participants
available for interview were pleased with their experience after the intervention period.

Conclusions—The proposed design was found to be relatively straightforward to implement and
acceptable to participants. Early disappointment with not receiving massage therapy expressed by
the light-touch intervention participants dissipated quickly. Twice-weekly outpatient intervention
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appointments were found to be highly burdensome for many patients actively undergoing
chemotherapy, thus reducing adherence.

Introduction
Massage therapy is a promising modality that currently lacks a solid evidence base to better
understand its benefits and risks. While there are many different forms of massage and
bodywork, Swedish-style massage is the most widely practiced and studied massage therapy
style in the United States. It is a system of long strokes, kneading and friction techniques on
the more superficial layers of the muscles, combined with active and passive movements of
the joints. Swedish-style massage focuses on muscle relaxation and is often used for stress
reduction or after strenuous physical activity.

There have been several small studies examining massage therapy for a variety of health
conditions. The main documented physiological benefits attributed to Swedish-style massage
include a reduction in cortisol levels (1,2) and creatine kinase (2), as well as increases in
immune function, most notably neutrophil and natural killer cell count (1,2). Numerous
psychological benefits have also been reported, including stress reduction (3,4), improved
quality of life (4), and improvement in wake-sleep cycles (3,4). The combination of these
physical and psychological effects makes massage a promising therapy for multi-dimensional
health conditions.

One of the most difficult challenges in bodywork studies has been the lack of an adequate
control group. Control conditions for clinical trials of bodywork therapy are necessary to isolate
the specific effects of massage therapy from the non-specific effects of the environment in
which it is practiced. Before initiating our clinical trial, we conducted a Medline search for
prior randomized clinical trials using Swedish-style massage therapy modalities as treatment
alone. Of the 21 studies identified (2,5–22) (17 of which reported a significant improvement
with massage (2,5,7–13,15,16,18–20,22)), none used a sham bodywork therapy regimen as a
control. The control arms used in these studies varied widely but included usual care or other
treatments such as rest, spinal manipulation, and relaxation therapy. Because of their study
designs, none sufficiently addressed the question of whether the act of massage (the
manipulation of muscle tissue) was responsible for the observed outcomes, or whether these
responses could be attributed, at least in part, to the nonspecific effects of the additional time
and personal contact between the provider and patient. Other forms of bodywork, such as
Feldenkrais (23), reflexology (24), and Reiki (25,26), have been studied using sham control
arms. Since completion of our trial, we have again searched the literature and found no
Swedish-type massage trials that used a sham bodywork therapy regimen as a control.
However, a light-touch massage (similar to our sham bodywork control protocol) was used in
an observational study of massage therapy at a major cancer center (27). The development and
testing of a sham bodywork control would represent an important advance in the development
of clinical-trial methods that examine the specific effects of massage and other bodywork
therapies.

In this paper, we describe the development of a pilot randomized clinical trial of massage
therapy, incorporating a “sham bodywork control” intervention, an evaluation of its
implementation in the pilot study, and the evolution of our assessment about its value as a strict
control condition.
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Description of CRAFT Study
Overview

The CRAFT (Chemotherapy Regimen And Fatigue: Touch-Therapy) study was a randomized,
three-arm, parallel-comparison pilot clinical trial comparing the effects of a Swedish-style
massage regimen to a sham-bodywork control and a usual-care group for fatigue reduction in
patients with cancer who were either undergoing chemotherapy or had completed
chemotherapy within the previous six months. Participants in the two bodywork arms were
assigned to twice-weekly sessions over a six-week period. The primary outcomes assessed
were levels of fatigue symptoms and quality-of-life; a qualitative study of outcomes was also
included. Outcome assessments occurred at the midpoint and end of the intervention period,
one week following the last intervention visit, and six weeks later; overall, participants
remained under observation for three months. All procedures were approved by the institutional
review boards of the University of California, San Francisco and the Kaiser Foundation
Research Institute, Oakland, California.

Participants
Participants were adults with a diagnosis of breast, ovarian, colon, or prostate cancer currently
undergoing chemotherapy or who had completed chemotherapy within the prior 6 months. We
allowed a variety of cancer types to both increase recruitment and to also examine response
across different cancers. Since fatigue is a universal symptom across chemotherapy regimens,
we felt it appropriate to include all chemotherapies administered for these cancers. Eligible
patients had a Karnofsky performance status ≥70 and scored at least 14 on the Modified
Schwartz Cancer Fatigue Scale (28).

Exclusion criteria included open dermal lesions, history of venous thrombosis, hematocrit
<25%, elevated thyroid stimulating hormone, or previous use of oral steroids for more than 3
consecutive months in the prior five years. Patients who had been receiving regular bodywork
(at least twice monthly over the prior six months) were also excluded.

Outcome measurements
The primary outcome measurement was the Revised Piper Fatigue Scale (29), selected because
it had undergone a careful development process (29,30), its psychometric properties had been
studied and found to be acceptable, it was specifically targeted to the oncology population, was
of acceptable length, and addressed the domains that the investigators felt important.

In addition to the Revised Piper Fatigue Scale, the Modified Schwartz Cancer Fatigue Scale
(28) was used as a secondary measure. This scale, also developed specifically for patients with
cancer, was a much shorter instrument and was well-suited to telephone screening (hence, its
use as an eligibility screening criterion) and for rapid fatigue assessments at each intervention
visit.

Additional information collected included a visual analogue scale for overall perceived levels
of fatigue, the European Organization for Research and Treatment of Cancer (EORTC) QLQ-
C30 (a cancer-specific quality-of-life measure) (31), the Center for Epidemiologic Studies
Depression Scale (CES-D) (32), the Sleep Impairment Index (33), and a symptomatic side-
effect profile. Covariate information collected included regular checks of the participants’
hematocrits to rule out the potential confounding effects of anemia.

Interventions
Participants were randomized in equal proportions to one of three intervention conditions: an
active Swedish-style massage intervention (referred to as the “Medium-Intensity
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Bodywork” (MIB) arm to the participants), a sham-bodywork intervention (referred to as the
“Low-Intensity Bodywork” (LIB) arm), and usual care. Participants in the two bodywork arms
were asked to attend two sessions per week (and were strongly encouraged to attend at least
once weekly). Prior to each bodywork session, the massage therapist assessed the participant
for the presence of a deep venous thrombosis, following a structured exam that included calf
circumference measurements (34).

We chose a standardized intervention for both treatment arms of the study. These interventions
involved a full-body treatment that was completed in approximately 50 minutes; by design,
each participant received massages from both male and female massage therapists. Both
interventions addressed the same body regions, in the same order, for a specified amount of
time. The massage therapists were instructed in both the massage procedure and the sham-
touch procedure by the massage therapist co-investigator of the study (MP). Emphasis was
placed on consistency in depth of touch and length of time spent on body regions. Because
patients receiving massage may report a “hang-over effect” of the positive feelings a massage
generates for one-to-two days after the intervention, a twice-weekly protocol (separated by at
least one day) seemed most appropriate to maximize a beneficial effect. A six-week duration
was chosen because the intervention could be completed before the end of most chemotherapy
regimens and we assumed multiple weeks would intensify any positive effects. Moderate and
low-intensity procedures were used (as opposed to deeper tissue techniques) because we
wished to minimize discomfort and potential bruising of these patients undergoing
chemotherapy.

We chose a standardized approach for several reasons. First, a standardized protocol minimized
differences among practitioners administering the protocol and ensured that all the participants
received as identical an intervention as possible. Importantly, it also limited the comparison
between the two intervention groups to one factor (muscle manipulation vs. no muscle
manipulation).

The massage protocol was pre-specified and deviations were permitted only for the inability
of the participant to tolerate the massage (e.g., participants who were unable to lie supine
received massage lying on their side). The intervention was delivered by licensed massage
therapists who underwent specific training and who were assessed at regular intervals. Each
intervention session was conducted in a private clinical treatment room at the Osher Center for
Integrative Medicine Clinic at the University of California, San Francisco.

Because no studies to date had examined whether the effect of massage therapy is specifically
from the manipulation of the muscle tissue or from the prolonged touch and contact from a
massage therapist, we designed the LIB to control for the environmental conditions and
physical contact of the massage arm. The LIB protocol was designed to touch the areas around
the major muscle groups without manipulating the muscle tissue directly. Practitioners were
instructed to lightly touch an area around a joint or bone region, hold that touch for a period
of time, release their hands for a short period of time, adjust to a new position around that same
region, and then reapply a light touch. This touch-release-touch method was devised to
approximate the amount of time a massage therapist touches a participant during the MIB
intervention. By protocol, the practitioners actively touched/massaged the patient during
approximately 80% of the intervention time in both bodywork arms of the study.

Participants randomized to the usual-care control arm came to the clinic for their baseline
assessment and follow-up interviews but otherwise completed all outcome assessment
instruments via mail. Participants in this arm were asked not to receive massage therapy outside
of the study during the three-month follow-up period. Participants in the control group were
offered compensation for completing their study procedures of either three free massages or
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monetary compensation at the end of the three-month follow-up period (no compensation was
offered to participants in the two bodywork arms).

The detailed protocol descriptions are contained in the Appendix.

Recruitment of Therapists
The original intent was to have the massage therapy intervention provided by trained massage
therapists and the light-touch control condition performed by oncology nurses. The reasoning
for this choice was an attempt to avoid the potential bias that could result from the massage
therapists (who could have a vested interest in the outcome of the study) unconsciously doing
a better job performing the massage therapy than the control intervention. However, the
schedules for the oncology nurses proved too restrictive for this study; the same massage
therapists, therefore, performed both the active massage and the control sham-bodywork
procedures.

Massage therapists were recruited from local massage-therapy schools and the university-
affiliated wellness center. Their training and experience credentials were reviewed by the study
investigators and their massage technique was observed prior to appointing them to the study-
practitioner positions.

Recruitment of Patients
Recruitment to the trial was carried out at the University of California, San Francisco and the
San Francisco facility of the Northern California Kaiser Permanente Health Plan. In addition
to passive recruitment, such as posters and fliers, we were also assisted by clinical staff at both
institutions who notified potentially eligible patients of the study and the way to access
enrollment. The intended sample size for this study was 45 participants.

Qualitative Component
We also performed a series of in-depth, semi-structured, qualitative interviews at three time
points: at the initial randomization visit (during which participants were informed of their
randomization assignment), after the final intervention visit (or at six weeks for those
participants randomized to the usual-care group), and six weeks after the second interview.
Domains assessed in the qualitative interview included physical, social, emotional, and
spiritual well-being, definitions and viewpoints regarding participants’ fatigue, and questions
regarding their overall study experience.

These interviews were taped, transcribed verbatim, and coded by two researchers (SM and
MP). Two of the questions focused on how participants viewed their assigned study
intervention. The first question inquired about participants’ feelings regarding their
randomization assignment and was asked immediately after participants were told of the study
arm to which they were assigned. The second question was asked at the end of the intervention
period and assessed the participants’ views regarding the intervention they received during the
study. The coded responses were then divided into positive responses, negative responses, or
no information available (the question was not asked, the participant didn’t respond, or the
participant did not complete that interview).

Experience of Study Participants
One hundred thirteen patients were screened for eligibility and forty-four were randomized
over a two-year period. A flowchart of the enrollment of participants is shown in Figure 1.

Participants’ baseline characteristics are shown in Table 1. The mean age of the participants
was 51 years; the study sample was overwhelmingly female and predominantly white.
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The study participants’ adherence experience is summarized in Table 2. One LIB participant
disliked her randomization choice and never appeared for an appointment. Two other LIB-
allocated participants withdrew because of the difficulty in keeping twice-weekly
appointments. The lone MIB dropout had spotty attendance and did not complete the required
number of interview sessions.

Three participants (two MIB, one LIB) withdrew for health reasons due to their cancer or
chemotherapy regimen. The usual-care control group had the best adherence due to the fact
that most of their data collection occurred at home via the mail.

As expected, all of the individuals allocated to the massage intervention had positive responses
at the time of randomization; similarly, no negative responses were recorded after the
intervention concluded (Table 3).

The LIB group reported mixed reactions to their randomization assignments initially, with
some individuals satisfied receiving any intervention, while others were clearly disappointed
they did not receive massage (Table 3). Thirty-six percent of participants in this arm had a
negative viewpoint of being randomized to the LIB group. However, by the end of the
intervention, we recorded no negative responses about their participation (although some
follow-up data were missing).

The control arm was much more negatively viewed by participants, with 67% showing
displeasure at the time of randomization. However this distribution of responses reversed after
participation in the study, with 67% of respondents expressing a positive view of the control
arm at study closeout. Many participants reported that they enjoyed filling out the
questionnaires, stating that it kept them aware of their physical, mental, and emotional states
during their chemotherapy treatment.

In summary, the qualitative interviews suggested that, despite some initial negativity regarding
the LIB arm, those participants who completed the study viewed both intervention arms
positively after the conclusion of the intervention.

Discussion
The CRAFT Pilot Study provided an important opportunity to inform the study of bodywork
therapy for patients with cancer by testing several aspects of clinical-trial study design.

Perhaps the most important and unique element of the study was the development and testing
of a novel control condition for massage therapy. Up to the time of study initiation, no study
had reported the use of a comparison intervention that controlled for the experience of the
massage-therapy encounter without providing the muscle manipulation that is at the core of
massage. The inability to control for the non-specific aspects of massage therapy has been a
serious impediment to more rigorous study of this aspect of bodywork therapy.

We found that we were able to successfully develop and implement a light-touch control
intervention for this massage-therapy trial. Massage therapists could be trained to deliver the
intervention and participants who were randomized to receive this intervention accepted it and
adhered to the regimen nearly as well as those randomized to the Swedish-style massage
therapy. In fact, it became clear during the study that, rather than a simple control condition,
the light-touch intervention may have clinical benefits in its own right. The responses of the
participants receiving the intervention were generally positive and many participants
commented on the pleasant aspects of the quiet time alone with a caring bodywork therapist
who crossed the “touch boundary.” Whether either intervention resulted in a suggestion of a
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clinically meaningful benefit awaits the results of the quantitative and qualitative analyses, but
the ability to implement this type of control condition is clearly feasible.

In addition to the demonstrated viability of the control condition, several other aspects of the
study design proved informative for future trials of massage therapy for patients with cancer.
First, we found that a complex, intensive outpatient clinic-based protocol of bodywork therapy
proved difficult for many of our participants to maintain full adherence. Patients with cancer
have numerous stresses and many demands on their time; a twice-weekly intervention protocol
proved burdensome for many patients. This burden was heightened by the fact that the
interventions were delivered on an outpatient basis at the medical center (as opposed to an
outcall method that would not require traveling); parking and transportation time in the San
Francisco Bay Area caused additional problems for patients. We also realized that although
participants were either currently receiving chemotherapy or they had completed
chemotherapy within the past six months, these two groups have very different physical and
psychological stressors placed upon them. We anecdotally noticed that those in active
chemotherapy treatment had more difficulty with adherence than those who had complete
chemotherapy but were still fatigued.

Second, we found that massage therapists were able to follow a structured massage protocol
and to deliver the light-touch intervention well. Depending on the study design and research
questions, it may or may not be preferable to deliver a highly structured massage intervention.
Standardizing a bodywork intervention allows for better isolation of the various components
of massage therapy relative to a non-structured protocol. However, a highly structured
intervention may be quite different from the usual experience of both practitioners and clients
in a non-research setting. The choice of the approach will depend on the nature of the research
issues and specific questions under study.

Finally, we found, somewhat surprisingly, that recruitment proved problematic for this study.
Several factors were identified as contributing to this difficulty. Many patients are already
receiving massage therapy and declined to be randomized in a study that included a no-
treatment arm. Other patients found the complexity and burden of the protocol to be a
disincentive to enroll and travel issues also figured prominently among those who declined.

In summary, despite the many problems identified and lessons learned, we found that we were
able to successfully develop and deliver a structured and controlled bodywork therapy
intervention for use in clinical trials. The further development and refinement of these and
other innovative methods will help generate greater understanding of the benefits, risks, and
mechanisms of massage therapy for a wide range of medical conditions.
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Appendix

Bodywork Protocols Used in CRAFT Study
For both intervention groups, during the treatment sessions, the patient is draped with only
those areas exposed that are receiving treatment. In the massage therapy arm, massage lotion
is applied as needed by the therapist to ensure appropriate friction; in the bodywork arm, a
minimal amount of lotion is put on the bodyworker’s hands for consistency across groups. The
massage lotion used is Biotone Advanced Therapy Massage Crème (hypoallergenic and
fragrance-free).

Massage Intervention Group (Moderate-Intensity Bodywork)
Certified Massage therapists specializing in Swedish-style massage perform the massages for
this group. They are trained to follow the study protocol by the investigators and pre-study trial
sessions are performed under supervision to ensure compliance with the regimen. The massage
therapy session is structured in the following manner:
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A patient enters the room led by the bodyworker who instructs the patient to disrobe, lie face
down on the massage table, and put the draping sheet over their body. The bodyworker leaves
the room while this occurs.

The bodyworker returns and begins the 50-minute session:
• Upper and middle back are worked bilaterally, including the trapezius, erector spinae,

and rhomboids for a total of 5 minutes efflurage strokes followed by 5 minutes of
light petrissage. (10 minutes total)

• Low back and upper buttocks are worked bilaterally including the latissimus dorsi,
erector spinae, gluteus minimus, gluteus maximus, gluteus medius for a total of 3
minutes efflurage strokes, 2 minutes light petrissage. (5 minutes total)

• The left posterior leg is worked including 2 minutes efflurage on the calf muscles
(gastrocnemius and soleus) and 3 minutes efflurage on the hamstring muscles
(seminmembranosus, semitendinosus and biceps femoris). This is repeated on the
right posterior leg. (10 minutes total)

• The patient turns over so they are now facing up. The bodyworker readjusts table/
bolsters/sheets/blankets as needed.

• The left anterior leg is worked including 2 minutes efflurage on the foot (abductor
hallucis, abductor digiti minimi and flexor digitor brevis) and extensor muscles, as
well as 3 minutes on the quadreceps femorus. This is repeated on the right anterior
leg. (10 minutes total)

• The left arm is worked including the deltoid, biceps brachii, triceps brachii
brachioradialis, and the hand flexors and extensors for a total of 2 minutes of efflurage
and 3 minutes of light petrissage. This is repeated on the right arm. (10 minutes total)

• The muscles of the neck and shoulders are worked including the trapezius, levator
scapulae, splenius, semispinalis, suboccipital muscles and sternocleidomastoid for a
total of 2 minutes of efflurage and 3 minutes of light petrissage. (5 minutes total)

When completed, the patient is told that the massage is finished, is encouraged to drink water
to prevent dehydration, and is instructed on how to get up from the table. The patient dresses,
exits the therapy room, and meets with the research assistant before leaving to confirm their
next appointment.

Bodywork Control Group (Light-Intensity Bodywork)
This control group is included in the study design to control for the amount of time that
participants interact with a therapist as well as the physical contact that they receive. Massage
Therapists are trained to perform the bodywork control sessions. They are instructed to follow
the study protocol by the investigators and pre-study trial sessions will be performed under
supervision to ensure compliance with the regimen. The control bodywork therapy session is
structured in the following manner:

The patient enters the room led by the bodyworker who instructs the patient to disrobe, lie face
down on the massage table, and put the provided draping sheet over their body. The bodyworker
leaves the room while this occurs.

The bodyworker returns and begins the 50-minute session:
• Both hands of the bodyworker are placed on the right shoulder blade. Pressure will

be light and consistent for approximately 40 seconds. The bodyworker lifts their hands
off the patient for approximately 10 seconds. The bodyworker repositions the hands
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slightly (rotating the position in a counter-clockwise manner around the shoulder
blade) and repeats the touch. This is done a total of six times. (5 minutes)

• Both hands of the bodyworker are placed on the left shoulder blade. The same protocol
is performed (except that the rotation is clockwise). (5 minutes).

• Both hands of the bodyworker are placed on the low back/sacrum area. The same
protocol is performed (rotating the position in a clockwise manner completely around
the sacrum). (5 minutes).

• Both hands of the bodyworker are placed on the right heel. The same protocol is
performed (rotating the position in a counter-clockwise manner around the heel). (5
minutes).

• Both hands of the bodyworker are placed on the left heel. The same protocol is
performed (rotating the position in a clockwise manner around the heel). (5 minutes).

• The patient turns over so they are now facing up. The bodyworker readjusts table/
bolsters/sheets/blankets as needed.

• Both hands of the bodyworker are placed on the right patella. The same protocol is
performed (rotating the position in a clockwise manner). (5 minutes)

• Both hands of the bodyworker are placed on the left patella. The same protocol is
performed (rotating the position in a counter-clockwise manner). (5 minutes)

• Both hands of the bodyworker are placed on the right elbow joint. The same protocol
is performed (rotating the position in a clockwise manner). (5 minutes)

• Both hands of the bodyworker are placed on the left elbow joint. The same protocol
is performed (rotating the position in a counter-clockwise manner). (5 minutes)

• Both hands of the bodyworker are placed on the occipital ridge area of neck. The same
protocol is performed (rotating the position in a clockwise manner). (5 minutes)

When completed, the patient is told that the treatment is finished, is encouraged to drink water
to prevent dehydration, and is instructed on how to get up from the table. The patient dresses,
exits the therapy room, and meets with the research assistant before leaving to confirm their
next appointment.

Usual-Care Control Group
This group does not receive any bodywork treatments, only usual care from their oncology
treatment team. Patients follow all other aspects of the study schema, including filling out
forms, undergoing a physical exam, participating in interviews and having their blood drawn.
On weeks that they are not in clinic for a blood draw or interview, the data collection forms
are mailed to patients’ homes’ with instructions on how and when to fill them out. This control
group is being used in this study to determine whether there is a non-specific effect on patient’s
fatigue because of the human contact and extended time patients spend with a provider.
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Figure.
Participant flow of CRAFT Study
*One participant randomized to the low-intensity bodywork intervention received the
mediumintensity bodywork intervention because of administrative scheduling problems.
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Table 1
Demographic characteristics of CRAFT study participants at randomization.

Characteristic All Groups (N=44) MIB (N=15) LIB (N=14) UC (N=15)
Age (years); mean (SD) 51.3 (9.9) 49.1 (11.4) 53.6 ( 11.0) 51.2 (6.9)
Gender (n (%) female) 42 (95%) 14 (93%) 13 (93%) 15 (100%)
Race/Ethnicity (n (%))
 African-American 3 (7%) 0 (0%) 1 (7%) 2 (13%)
 Asian 5 (11%) 0 (0%) 3 (21%) 2 (13%)
 Hispanic 1 (2%) 0 (0%) 1 (7%) 0 (0%)
 Non-Hispanic white 34 (77%) 15 (100%) 8 (57%) 10 (67%)
 Other 2 (4%) 0 (0%) 1 (7%) 1(7%)
Abbreviations:

LIB = Low-Intensity Bodywork

MIB = Medium-Intensity Bodywork

SD = Standard Deviation

UC = Usual Care
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Table 2
Adherence experience in the CRAFT Pilot Study

Study Arm Enrolled Completed Intervention Did Not Complete Intervention Withdrew for Health Reasons
MIB 15 12 (80%) 1 (7%) 2 (13%)
LIB 14 10 (71%) 3 (21%) 1 (7%)
UC 15 15 (100%) 0 (0%) 0 (0%)
Totals 44 37 (84%) 4 (9%) 3 (7%)
Abbreviations:

LIB = Low-Intensity Bodywork

MIB = Moderate-Intensity Bodywork

UC = Usual Care
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