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H I G H L I G H T S

• This is the first randomized controlled trial on the effects of Anma therapy (Japanese massage).
• Anma therapy reduced subjective physical complaints in gynecologic cancer survivors.
• It is possible that Anma therapy inhibits the sympathetic nervous system.

a b s t r a c ta r t i c l e i n f o

Article history:
Received 4 April 2016
Received in revised form 16 June 2016
Accepted 30 June 2016
Available online 16 July 2016

Objectives. Cancer survivors often have physical and psychological complaints after standard cancer treat-
ment. We conducted a randomized control trial to evaluate the physical and psychological/emotional effects of
Anma therapy (Japanese massage, AMT) in gynecologic cancer survivors. The primary objective was to verify
the effects of 8 consecutive weeks of weekly AMT. The secondary objective was to confirm the immediate effects
of single-session AMT. We report here results of the physical effects of AMT.

Methods. Forty participants were randomly allocated to an AMT group that received one 40-min AMT session
per week for 8 weeks and a no-AMT group. The primary endpoint was severity of subjective physical complaints
assessed using a visual analogue scale (VAS). Secondary endpointswere urine and saliva analyses and psycholog-
ical/emotional questionnaire scores.

Results. In the primary analysis, least-squares means (LSM) estimates of VAS score improvement over the
8 weeks were −21.5 (95% confidence interval [CI], −30.1 to −12.8, P = 0.0017) in the AMT group (n = 20)
and 0.8 (95%CI, −7.7 to 9.2, P = 0.89) in the no-AMT group (n = 20). The difference in the LSM estimates be-
tween the groups was −22.2 (95%CI, −34.4 to −10.1, P = 0.0007). There were significant differences in VAS
score and urinary epinephrine between before and after the intervention session, demonstrating the superiority
of AMT.

Conclusions.A single AMT session reduces the severity of subjective physical complaints andmight inhibit the
sympathetic nervous system in gynecologic cancer survivors. Receiving weekly AMT sessions for eight weeks ef-
fectively continues to reduce the severity of subjective physical complaints.

© 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Keywords:
Randomized control trial
Massage
Gynecologic cancer survivors
Subjective physical complaint
Sympathetic nervous system

1. Introduction

Cancer has been the leading cause of death in the Japanese popula-
tion since 1981. Average yearly estimates for the period 2025–2029
put the number of cancer deaths at 230,000 men and 160,000 women
and cancer incidence at 530,000 men and 390,000 women in Japan
[1]. Both these estimates are expected to slow after 2015 for men; how-
ever, they are expected to continue increasing at the present rate for
women, especially with regard to incidence of cancers in the oral cavity
and pharynx, kidney and urinary tract, uterus, lung, pancreas, and cervix
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[1]. Also, because early detection and progressive treatment options
have improved the prognosis of cancer patients and increased the num-
ber of cancer survivors in Japan [2], interest has been shifting from rad-
ical treatment options toward ensuring a better quality of life (QOL) to
cope with the disease [3].

Massage therapy is one of themost commonly used complementary
and alternative medicines for cancer patients and survivors to manage
physical, emotional, and psychological complaints. In relation to gyne-
cologic cancers, Mirabeau-Beale et al. revealed that massage is one of
the most commonly used modalities by ovarian cancer survivors pri-
marily to improve QOL [4]. Also, according to Matulonis et al., of the
22.4% of ovarian cancer survivors who used massage to treat their can-
cer, 100% used it to improve QOL, 61.5% used it to improve side effects,
and 15.4% used it for movement and physical therapy [5]. Actually, 20%
of ovarian cancer survivors have reported long-term side effects of
treatment, including problems related to abdominal and gynecologic
symptoms and neurotoxicity [6]. Ovarian cancer survivors have also re-
ported significant concerns related to pain and other complaints [7].

One of the most common and popular forms of complementary and
alternative medicine in Japan is Japanese massage therapy, or Anma
massage therapy (AMT). It has long been used by healthy persons, the
elderly, disease-free survivors, patients with disease, and cancer survi-
vors to promote health, manage and cure various complaints, and pre-
vent disease. However, because the effectiveness of AMT has not been
established for cancer survivors and patients, they must determine for
themselves, based solely on anecdotal information, whether or not to
receive AMT. To address this situation, scientific studies on AMT are
needed.

After conducting a preliminary study for cancer survivors who
had undergone surgery for uterine cervical or endometrial cancer
(FIGO stage Ia1 – Iia) and verifying the effects of AMT [8], based on
our preliminary findings we designed and conducted the present
randomized controlled trial. The design has been published previ-
ously [9]. The primary objective of this trial was to verify physical
and psychological/emotional effects of 8 consecutive weeks of week-
ly AMT in gynecologic cancer survivors. The secondary objective was
to confirm the physical and psychological/emotional immediate ef-
fects of single AMT intervention session.

Our hypotheses were that AMT for gynecologic cancer survivors
would: (H1) improve more subjective physical complaints appearing
after standard cancer treatment than in controls immediately after a
single intervention session, and these effects would be sustained by 8
consecutive weeks of once-weekly AMT sessions; (H2) enhance psy-
chological andmood statesmore so than in the controls; (H3) potential-
ly improve coping styles in cancer survivors through the relationship
with a massage therapist; and (H4) change the values of some kinds
of biochemical markers related to stress release, the autonomic nervous
system, or the immune system.

2. Methods

This trial was approved by theMedical Ethics Committee of Tsukuba
University of Technology, Japan, where the study setting and coordinat-
ing office were located, on September 27, 2012 (Approval No. 5).

Trial gynecologists whoworked at another hospital recruited partic-
ipants whomet the eligibility criteria, and they confirmed at every clin-
ical session that participants did not fall into the exclusion criteria. Trial
inclusion criteriawere: (a) histologically confirmed uterine cervical, en-
dometrial, ovarian, fallopian tubal, or peritoneal cancer in the past;
(b) no recurrence of such cancer for ≥3 years since finishing standard
medical treatment; (c) ≥20 years of age at the date of registration to
the trial; and (d) eligibility for the trial confirmed by gynecologists re-
sponsible for the patient. Trial exclusion criteria were: (a) current active
infection(s); (b) serious concurrent disease of the heart, liver, or kidney;
and (c) severe mental disorder(s). Next, the gynecologists sent intro-
duction forms by facsimile to the coordinating office. After receipt, the

coordinating office scheduled a meeting date with each cancer survivor
to provide themwith trial information (oral and written) at the coordi-
nating office. Patients subsequently submitted a consent form to partic-
ipate in the trial by hand or via facsimile.

After finishing enrolment, randomization was performed. The trial
statistician generated the allocation sequence by block randomization.
However, allocation adjustment factors were not set in the trial due to
currently insufficient evidence on factors influencing the effectiveness
of AMT. Before the trial began, the trial statistician created a table of ran-
domized assignment for management by 2 employees at the coordinat-
ing office.

2.1. AMT group

This group received treatment byAMT. Protocol treatmentwas com-
pleted once the participant finished receiving the eighth and final 40-
min AMT session. Sessions were given once a week during the consecu-
tive 8-week intervention period. Following the AMT protocol, partici-
pants were given a full body AMT session that excluded the face, head,
and abdomen while lying on a massage table. We conducted assess-
ments before the first AMT session (pre-session, baseline), after the
first AMT session (post-session), and before the last (8th) AMT session
(8-week follow-up).

2.1.1. AMT protocol
First, the massage therapist interviewed the participant about sub-

jective physical complaints appearing after standard cancer treatment
and thenmanually checked the affected area(s) formuscle tension, stiff-
ness, induration, tenderness, knocking pain, malalignment of the spine,
edema, and area of pain/discomfort/palsy, and other such conditions.
Second, while the participant lay on the right side of the body on amas-
sage table, the left side of the body was massaged. The massage started
at the upper shoulder and then moved to the back, lower back, upper
limb (shoulder joint to wrist joint), hand (carpus to finger tips), and
neck (superior nuchal line along the neck to the side of the 7th cervical
vertebra). The massage then returned to the trunk (shoulder to lower
back) following these areas: buttock, lower limb (gluteal fold to ankle
joint), and foot (heel to toes). Third, while the participant was lying
on the left side, the opposite side of the body was massaged in the
same order. Finally, while the participant was lying in a prone position,
the massage was repeated briefly on the shoulders, back, lower back,
lower limbs, and feet simultaneously on both sides. During themassage,
the therapist focused the massage on specific locations related to the
participant's physical complaints. This massage procedure was the
same as that used in our previous studies [8,10], using massage tech-
niques considered standard versions of common AMT and as described
in detail by Kimura [11]. AMT mostly targets the muscles by kneading
(thumb, 2-finger [thumb and forefinger], 4-finger, carpus, palm, and
palm grasp), which is the most commonly used technique. Thumb
kneading is most frequently used, followed by pressing (thumb, carpus,
and palm), and then with lesser amounts of stroking (2 hands, thumb,
and fingertips). AMT is performed through the clothing, with stimula-
tion intensity applied according to each patient's range of comfort. A
therapist with a national massage practitioner license from Japan and
N20 years of experience performed all massage sessions to avoid differ-
ences in technical capabilities.

2.2. No-AMT group

The control group was followed as usual by their medical doctors
and did not receive AMT treatment. They met with the massage thera-
pist at the coordinating office on the first day of their scheduled trial pe-
riod to receive a 40-min semi-structured chat intervention with no
massage while seated. Assessments were conducted before the inter-
vention session (pre-session, baseline) and after the intervention ses-
sion (post-session). Participants returned to the office on the last day
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