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Fibromyalgia Pain and Substance P
Decrease and Sleep Improves After
Massage Therapy
Tiffany Field, Miguel Diego, Christy Cullen, Maria Hernandez-Reif, William Sunshine, Steven Douglas

Massage therapy has been observed to be helpful in some patients with
fibromyalgia. This study was designed to examine the effects of massage
therapy versus relaxation therapy on sleep, substance P, and pain in
fibromyalgia patients. Twenty-four adult fibromyalgia patients were as-
signed randomly to a massage therapy or relaxation therapy group. They
received 30-minute treatments twice weekly for 5 weeks. Both groups
showed a decrease in anxiety and depressed mood immediately after the
first and last therapy sessions. However, across the course of the study,
only the massage therapy group reported an increase in the number of
sleep hours and a decrease in their sleep movements. In addition, sub-
stance P levels decreased, and the patients’ physicians assigned lower
disease and pain ratings and rated fewer tender points in the massage
therapy group. (J Clin Rheumatol 2002;8:72–76)
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F ibromyalgia syndrome (FM)
is one of the most common
conditions in rheumatology

practice (1), affecting approximately
3 to 6 million individuals (mostly
women) in the United States (2). The
syndrome is defined as widespread
chronic musculoskeletal pain of un-
known cause and multiple tender
points (3). Characteristically, the
symptoms include generalized pain,
myalgia, arthritis, nonrestorative
sleep, irritable bowel, temporoman-
dibular dysfunction, anxiety, depres-
sion, headache, and neuropsychiat-
ric complaints (4–6). In addition,
substance P levels are significantly
elevated in this patient population
(7,8). Several mechanisms have been
explored, including that peripheral

pain mechanisms are activated in
FM patients (7,9). An alternative
mechanism involves abnormal mi-
crocirculation, calcium homeostasis,
and microtrauma to muscle tissue
(10). Others believe the origin of FM
is in the central nervous system,
namely disturbances in the serotonin
pathway (7,11–13) leading to an �
sleep disturbance in stage 4 non-
rapid eye movement sleep (7,11,12),
lower pain thresholds and elevated
substance P levels, and lower levels
of somatomedin-c affecting muscle
homeostasis, mass, and function
(5,13).

Exercise, stretching, and body
mechanics training have been used
to increase activity in FM patients
(14). Antidepressants have been use-

ful for increasing serotonin levels
and in turn reducing FM symptoms
(13). Nonmedical treatments such as
relaxation therapy (15), cardiovascu-
lar fitness training (16), chiropractic
management (17), electromyogra-
phy biofeedback training (18), acu-
puncture (19), and even cryotherapy
(whole-body cold therapy) (20) and
mudpack treatment (21) have also
proven promising.

We studied the effects of mas-
sage therapy on the reduction of
pain, stiffness, fatigue, and sleeping
difficulties in patients with fibromy-
algia (22). In the previous study, 30
adult FM patients were assigned
randomly to a massage therapy
group, a transcutaneous electrical
stimulation group, or a no-current
transcutaneous electrical stimulation
group for 30-minute treatment ses-
sions twice weekly for 5 weeks. The
massage therapy participants re-
ported lower anxiety and depres-
sion, and their cortisol levels were
lower immediately after the therapy
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sessions on the first and last day of
the study. The transcutaneous elec-
trical stimulation group showed
similar changes after the therapy ses-
sions on the first and last day of the
study. By the end of the study, the
massage therapy group had im-
proved on the dolorimeter measure
of pain. At that time, they also re-
ported less pain, stiffness, fatigue,
and fewer nights of difficult sleep-
ing. These findings may relate to in-
creased serotonin levels, because in-
creased serotonin levels have been
noted in other conditions after mas-
sage therapy (23). Low serotonin lev-
els may contribute to the nonrestor-
ative sleep, mood alteration, and
increased pain sensitivity noted in
FM patients (24). The adult findings
were consistent with those reported
by Yunus and Masi (25) on adoles-
cents with fibromyalgia.

The purpose of this study was
to explore the potential underlying
mechanisms for the massage ther-
apy effects reported in our earlier
study (22). Massage therapy was
expected to increase restorative

sleep, decrease substance P levels,
and reduce pain.

PATIENTS AND METHODS

Participants
Twenty adult patients were

recruited from a local university
and bookstore discussion group
on fibromyalgia and were ran-
domly assigned to a massage
therapy or relaxation therapy
group. The university and book-
store samples were evenly dis-
tributed between the massage
and relaxation therapy groups.

They averaged 9.2 years in treat-
ment, 50.9 years of age, were of
middle socioeconomic status (M
� 2.2 based on the Hollingshead
Index), and were 85% white and

15% Hispanic. The two groups
did not differ based on age, socio-
economic status, or ethnicity.

Procedure
Before random assignment, a

rheumatologist confirmed the di-
agnosis of fibromyalgia in the par-
ticipants according to the criteria
established by the American Col-
lege of Rheumatology in 1990 (3).
During the study period, all partic-
ipants continued their standard
medical care.

Massage Therapy
Participants received a massage

twice weekly for 5 weeks by a vol-
unteer professional massage thera-
pist. The massage, which was a com-
bination of several types of massage
including Swedish massage and Shi-
atsu, consisted of moderate pressure
stroking of the head, neck, shoul-
ders, back, arms, hands, legs, and
feet for 30 minutes. The massage be-
gan with lengthening and stretching
of the neck and spine with the hands
positioned under the head and neck,
followed by stroking the forehead
and face. Pressure was applied to the
tender points, and the shoulders
were gently depressed. The arms
and legs were stretched, and the
arms were lifted and moved in a cir-
cular motion as in a Trager massage.
Finger pressure was applied to the
palms of the hands and the soles of
the feet, with extra pressure given to

the tender points. Stroking was then
continued from the top to the bottom
of the limbs. Medium pressure
squeezing was applied to the upper
shoulder and neck area, and light,
brisk rubbing movements were per-
formed along the spine. The mas-
sage was concluded in each position
with gentle rocking and more strok-
ing from head to toe.

Progressive Muscle Relaxation
Therapy

A relaxation group was as-
sessed to control for potential pla-
cebo effects or improvement re-
lated to the increased attention
given to the massage therapy
group participants. The relaxation
therapy group was given instruc-
tions on how to conduct progres-
sive muscle relaxation sessions for
30 minutes while laying quietly on
the massage table, including tens-
ing and relaxing large muscle
groups starting with the head,
neck, shoulders, back, arms, hands,
legs, and feet. The therapist con-
ducted these sessions twice weekly
for 5 weeks with the participants.

Assessments of Immediate
Effects (Before and After
Treatment Sessions on the First
and Last Days)

The questionnaires and assess-
ments were given before and after
sessions on the first and last days of
the study to measure the effects of
the therapy in the following order.

The State Trait Anxiety Inventory
(26) is an anxiety scale consisting of
20 items concerning how the partic-
ipant feels at that moment in terms
of severity from 1, not at all, to 4,
very much so. Typical items include

. . .were recruited from a

local university and

bookstore discussion

group on fibromyalgia. . .

. . .all participants

continued their standard

medical care.

. . .a combination of

several types of

massage. . .
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“I feel nervous” and “I feel calm.”
The State Trait Anxiety Inventory
has adequate concurrent validity
and internal consistency (r � .83).
The Profile of Mood States (27) is a
5-point adjective rating scale on how
well an adjective describes the par-
ticipants’ feelings, including helpless
or gloomy feelings, depression, and
anxiety. The scale has adequate in-
ternal consistency (r � .95) and is an
adequate measure of intervention ef-
fectiveness (28).

Assessments of Longer-Term
Effects (Before Treatment
Sessions on the First and Last
Days)

The after assessments were
given before treatment on the first
and last days of the study. The
Center for Epidemiological Studies
Depression Scale (29) is a 20-item
questionnaire that measures de-
pressive symptoms over the past
week on a 4-point scale. The re-
sponses are rated on frequency
(rarely to most of the time), and
characteristic items include “I felt
depressed,” “I had crying spells,”
and “I did not feel like eating, my
appetite was poor.” This scale has a
high internal consistency (� � 0.86)
and test–retest reliability, and va-
lidity has been established by cor-

relation with other self-report mea-
sures and by clinical ratings of
depression (30,31). Studies have
shown that a cutoff score of 16 or
more can differentiate clinically de-
pressed from nondepressed sub-
jects (32,33). A motion recorder, a
Timex watch (Timex, Waterbury,
CT, U.S.A.) with the time mecha-
nism removed so that each limb
movement advanced the time hand
of the watch, was worn to record
activity during sleep. The watch’s
reading was recorded at bedtime
and at rise time. A daily sleep log
was also given to the participants.
During the first and fifth weeks of
the study, participants were asked
to record the time they went to bed
and woke up each day for 7 days.
In addition, the patients recorded
ratings on a 10-point Likert scale
on their symptoms of pain, fatigue,
and stiffness. The physician’s as-
sessment was made by a rheuma-
tologist who was blinded to the
participant’s group assignment.
This assessment included the par-
ticipant’s illness and medication
use and tender points and pain as
assessed by a dolorimeter (Wagner
Force Dial FDK 20) with the Amer-
ican College of Rheumatology 1990
criteria for fibromyalgia (3). The
point pressure threshold was mea-

sured by exerting increasing force
for 1 kg/sec over the 18 tender
point sites. The dolorimeter test
was performed at the beginning
and end of the study. Saliva sam-
ples collected before the first and
last sessions were assayed for sub-
stance P. In most studies, substance
P was more concentrated in saliva
than in serum or plasma. There-
fore, it appears that substance P
does not merely “leak” from serum
into saliva, but actively enters sa-
liva by an unknown mechanism.
Mean values for salivary substance
P levels have been noted to range
between 9.6 and 220 pg/mL in nor-
mal control participants (34). Saliva
was obtained from a cotton dental
swab coated with lemonade crys-
tals by placing it in the partici-
pant’s mouth until it was saturated
with saliva. The saliva was then
transferred into a microcentrifuge
tube with a syringe and frozen for
later analysis at Children’s Hospi-
tal of Philadelphia.

RESULTS
Analyses of variance and

posthoc Bonferroni t tests were con-
ducted to compare the two groups
on the self-report anxiety and de-
pressed mood questionnaires, with
the before and after treatment ses-

TABLE 1. Mean before and after massage therapy session measures (standard deviations in parenthe-
ses)

Measure (range
of scores)

First day of
massage

First day of
relaxation

Last day of
massage

Last day of
relaxation

Before After Before After Before After Before After

Anxiety (STAI) 43.7 30.24 41.9 33.43 38.7 31.12 40.0 29.24

(0–80) (9.5) (7.1) (8.5) (7.5) (12.8) (11.2) (6.9) (6.7)
Depressed mood 10.0 3.32 11.0 4.53 5.9 2.82 7.5 1.82

(POMS) (9.9) (4.1) (9.2) (5.1) (7.7) (4.5) (6.7) (3.2)
(0–60)

STAI, State Trait Anxiety Index; POMS, Profile of Mood States.
* Significant differences before versus after session on first day are indicated by superscripts in column 2 for
the massage group and column 4 for the relaxation group. Significant differences before versus after session
on the last day are indicated by superscripts in column 6 for the massage group and column 8 for the
relaxation group (significance levels: 1p�.05, 2p�.01, 3p�.005, 4p�.001 for one-tailed t tests).
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sions being the repeated measures.
As can be seen in Table 1, both
groups showed decreased anxiety
and depressed mood after the first
and last sessions.

Repeated measures analyses of
variance with first day and last day
as the repeated measure were also
conducted to compare the two
groups with regard to: a) the de-
pression questionnaire; b) the sleep
measures (hours and movements);
c) the physician’s assessment of the
disease, pain, and tender points;
and 4) the substance P levels. As
can be seen in Table 2, across the
course of the study, the massage
therapy group as compared with

the relaxation therapy group expe-
rienced decreased depression, im-
proved sleep (a greater number of
hours sleeping and fewer sleep
movements), decreased symptoms
(including pain, fatigue, and stiff-
ness), improved assessments by
the physician (on course of disease
and pain), a decrease in the num-
ber of tender points, and a reduced
substance P level.

DISCUSSION
The decrease in anxiety and

depressed mood after massage
therapy and relaxation therapy
was not surprising given that these
changes were noted in our previ-

ous study on fibromyalgia (22) and
in our other massage and relax-
ation therapy studies (35). The pa-
tients’ reports of less depression,
pain, stiffness, and fatigue were
also consistent with our previous
findings after massage therapy
with fibromyalgia (22) and with
other chronic pain conditions in-
cluding migraine headaches, pre-
menstrual syndrome, lower back
pain, and chronic fatigue syn-
drome (35). Using a motion re-
corder, we were able to measure
sleep activity more objectively in
this study, and that measure con-
firmed the previous finding of less
difficulty sleeping (22). Less diffi-

TABLE 2. Means for longer-term effects of massage therapy versus relaxation therapy (standard devia-
tions in parentheses)

Measure (range of scores)
First day

of massage
Last day

of massage
First day

of relaxation
Last day

of relaxation

Depression (CES-D) (0–60) 18.0 12.31 17.7 17.1
(9.2) (9.5) (8.7) (5.3)

Sleep hours (0–10) 5.8 6.41 5.6 6.2
(1.1) (1.1) (1.3) (.8)

Sleep movements 101.3 83.31 86.1 74.6
(57.5) (52.8) (45.5) (24.8)

(Motion recorder) (20–120)
Symptoms

Pain (0–10) 6.0 3.74 7.7 6.3
(3.2) (2.9) (1.6) (3.0)

Fatigue (0–10) 8.2 4.44 8.5 7.4
(1.7) (3.1) (1.3) (3.0)

Stiffness (0–10) 6.2 3.53 7.6 7.2
(3.3) (2.9) (2.5) (1.9)

Physician assessment of disease (0–3) 2.2 1.71 2.5 2.3
(.6) (.9) (.8) (.9)

Physician assessment of pain 4.5 3.31 5.3 4.8
(1.8) (2.6) (2.0) (1.7)

(Dolorimeter) (0–8)
Number of tender points (0–18) 15.4 10.53 16.1 14.6

(1.7) (6.1) (2.2) (4.0)
Substance P (10–220) 84.1 69.21 71.9 111.13

(74.8) (66.4) (55.4) (74.4)

CES-D, Center for Epidemiological Studies Depression Scale.
* Superscripts reflect significance levels for significantly greater first day to last day changes for massage
group (column 2) vs. relaxation group (column 4) (significance levels, 1p�.05, 2p�.01, 3p�.005, 4p�.001 for
one-tailed t tests).
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culty sleeping and less sleep activ-
ity may have contributed to the de-
crease in substance P (22). Finally,

the physicians’ assessment of the
improved clinical condition and
their dolorimeter assessment of
less pain replicated our previous
findings and highlight the clinical
significance of using massage ther-
apy as a complementary treatment.

Future studies may use a sham
massage therapy group (e.g., mas-
sage with no pressure) as an atten-
tion and touch control group. The
relaxation therapy in the current
study may have required more ini-
tiative and compliance, and there-
fore could be considered not equiv-
alent to the massage therapy in its
demands on participants. In addi-
tion, follow-up assessments may be
conducted in future studies to de-
termine any longer-term effects of
the massage therapy. Further, it
would be important to compare
massage therapy with other thera-
pies that have been effective with
fibromyalgia, including cognitive
behavior therapy (36) and other
complementary therapies such as
acupuncture (37) and electroen-
cephalograph-driven stimulation
(38).
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