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MANAGEMENT OF PATIENTS WITH FIBROMYALGIA USING
BIOFEEDBACK: A RANDOMIZED CONTROL TRIAL
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ABSTRACT
OBJECTIVE: Fibromyalgia syndrome (FMS) is a chronic rheumatological condition w hich
could be characterized by generalized pain and fatigue. Cognitive and behavioral
therapy has been found to be a suitable technique in the management of FMS. This
study intends to evaluate the efficacy of electromyography (EMG) biofeedback to reduce
pain in patients w ith FMS. MATERIALS AND METHODS: A randomized controlled trial
involving tw o groups of FMS patients, one receiving EMG biofeedback and the other
a sham biofeedback, w as carried out. The assessment tools included in the study w ere
fibromyalgia impact questionnaire (FIQ), visual analogue scale (VAS), six-minute w alk
test (SMWT) and number of tender points; and tenderness of each tender point w as
done for both the groups. STATISTICS: A Student ’s ‘t ’ test w as used to study the test
for significance. RESULTS: After using biofeedback, the mean VAS scores and the mean
number of tender points w ere found to be 3 out of 10 and 6 out of 18 respectively.
Subjective analysis from both groups show ed improvement in physical and psychological
realms. Statistical significance (P < 0.001) was observed for decrease in pain and number
of tender points. ANOVA analysis revealed a significant decrease in VAS, FIQ and tender
points w ithin the groups. CONCLUSION: Biofeedback as a treatment modality reduces
pain in patients w ith FMS, along w ith improvements in FIQ, SMWT and the number of
tender points.
Key w or d s: Biof eedback, f ibromyalgia, f ibromyalgia syndrome, physical therapy,
physiotherapy, rehabilitation

Fibromyalgia syndrome (FMS) is a chronic
rheumatological condition characterized by
musculoskeletal pain, stiffness, paresthesia,
disturbed sleep, easy fatigability, along with
multiple painful tender points that are widely
and symmetrically distributed in the human
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body.[1,2] The diagnosis of FMS is made by
clinical examination and using the American
College of Rheumatology (ACR) criteria
1990.[2]

Therapies available for FMS include
pharmacological interventions with selective
serotonin reuptake inhibitors (SSRIs), tricyclic
antidepressants, opioids, muscle relaxants and
others. [3] Nonpharmacological interventions
include physical therapy, massage, cognitive
behavior therapy and alternate therapies.[4]
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function are included in the study to determine
the effects of biofeedback.

MATERIALS AND METHODS
A double-blinded randomized control trial was
carried out on 30 patients attending the outpatient
department who fulfilled the ACR criteria.[16]
Patients excluded were those with major
psychiatric disorders, malignancies, osteomalacia,
New York Heart Association (NYHA) class 3 and
4, recent stroke or myocardial infarction, renal
failure and neuropathic pain. The study was
cleared by the local ethical committee of the
institution, and informed consent was obtained
prior to the treatment.
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Studies reveal that physical therapy involving
exercises provides better results compared
to electrotherapy modalities.[5] It is observed
that the best mode of treatment of FMS is a
multimodal combination of physical, cognitive
and pharmacological interventions.[6]

Th

Biofeedback is a new mode of treatment
for the management of FMS.[7-9] This mode
of treatment uses computers and surface
electrodes that are placed on the skin of the
person to reveal their internal physiological
events, in the form of visual and auditory
signals. This is one of the electrotherapeutic
modalities in physical therapy, by which a
person learns to control physiological processes
that are usually involuntary, through auditory
and visual stimuli. This modality has been used
in the management of temporomandibular joint
dysfunctions, patellofemoral pain, hypertension,
spasticity and cerebrovascular accidents.
Relaxation and facilitation of muscles are
some of the main areas of treatment using
biofeedback in physical therapy. [7,10,11] A
few studies have reported, without strict
methodological rigor, on biofeedback being
used to facilitate and train relaxation in chronic
pain.[12-14] In order to achieve this, biofeedback
is targeted to the muscle groups of the forearm
extensors, trapezius and frontalis. Biofeedback
utilizes the principle of hypostimulation
(relaxation) of the central nervous system,
which increases the endorphins and forms the
neuroendocrine basis of biofeedback for control
of chronic pain.[15]
This study intends to demonstrate the effect of
biofeedback on pain management of patients
with FMS. Additional factors such as aerobic
endurance, number of tender points and

The assessment tools included in the study
were as follows:
!∀ Visual analogue scale (VAS) to measure
pain
!∀ Fibromyalgia impact questionnaire (FIQ) to
assess the function
!∀ Six-minute walk test (SMWT) to assess
aerobic fitness
!∀ Number of tender points
These were assessed prior to the start of
treatment and also after the 6-day treatment
sessions. The FIQ included questions to assess
physical, psychological and functional realms,
and the number of tender points were assessed
using the ACR criteria.
Patients were randomly categorized into two
groups as given below:
Group 1: Experimental (patients who received
true biofeedback)
Group 2: Control (patients who received sham
biofeedback)
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there was a significant change in outcome
from the baseline for the two groups and
was assessed using paired ‘t’ test. The mean
difference of scores between two groups
was assessed using independent ‘t’ test. The
second stage involved repeated measures
using ANOVA for the hypothesis that pain
scores will decrease in both groups.
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The biofeedback equipment (silver electrodes
4 mm in diameter connected to the computer
through an amplifier) and software were
designed in the institution by the Department of
Bioengineering. A continuous 6-day treatment
schedule of EMG biofeedback was given to
both the groups, with each session lasting 45
min. The sham biofeedback was administered
through modification of the software, which was
done by the designer. This provided a constant
visual feedback to the patient, irrespective of
the muscle activity.
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Treatment was given to the forearm extensors,
upper trapezius and frontalis as recommended
by Basmajian et al.[15] Patients were taught
to relax through techniques like positioning,
breathing and hold-relax with the help of visual
and auditory feedback. Patients were gradually
taught how to include relaxation into their
activities of daily life. At the end of 6 days, both
groups received a home program consisting of
gentle stretching and aerobic training.[17] They
were also taught coping and pacing strategies.
Statistical analysis
Descriptive statistics used to compare the two
trial groups with respect to baseline values
included mean and standard deviations for
quantitative variables and proportions and
percentages for categorical variables. The
primary outcome measure was the mean
difference between the two groups in change of
the VAS pain score. Also change in FIQ, mean
scores from six-minute walk test and tender
points were analyzed. The change in scores was
treated as continuous normally distributed data.

Analysis of outcome measure was done in two
stages. The first stage determined whether

Sample size
A sample size of 15 patients per group was
calculated to detect a difference of 5 cm
between group 1 and group 2 on the VAS.
An alpha error threshold of 0.05 for statistical
significance was set.

RESULTS

The average age of the patients was 39 years,
which included 21 females and 9 males. Table
1 shows the two trial groups were similar on
most baseline characteristics, except that the
mean age was higher in the treatment group.
Figure 1 summarizes the flow and retention of
participants. Thirty met the study criteria and
were randomized: 15 to biofeedback and 15
to sham.

The statistical analysis using Student ‘t’ test
revealed that there was a significant decrease
in pain and the number of tender points on
Table 1: Comparison of baseline characteristics
Characteristic

EMG group
(n=15)

Sham group
(n=15)

Mean Age (SD)
Sex
Male n (%)
Female n (%)
Mean VAS (SD)
Mean FIQ (SD)
Mean MWT (SD)
Mean TP (SD)

43.2 (10.5)

35.3 (9.7)

3 (20)
12 (80)
7.1 (1.8)
61 (13.3)
314.5 (63.4)
15.2 (2.5)

5 (33)
10 (67)
8.1 (1.8)
65 (15.6)
309.1 (81.3)
13.9 (2.6)
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Figure 1: Description of the flow and retention of
participants in the study

Th

comparison between the groups (P < 0.01).
However, changes in the FIQ scores and
SMWT were not statistically significant (P >
0.01). Mean VAS scores prior to treatment
in group 1 and group 2 were 7.5 and 8.13
respectively. Following treatment, the mean
scores decreased to 3 in group 1 and 5 in
group 2. Repeated-measures ANOVA for VAS
pain scores showed a significant within-subject
effect of time and between-subject effect (F =
12.23, P = 0.002; and F = 57.98, P = 0.000),
but the interaction between time and treatment
was not significant (F = 3.08, P = 0.09). Figure
2 shows mean VAS scores before and after
treatment in both the groups.
For the tender points, there was larger decrease
in tender points between the two groups (P =
0.002). Patients in group 1 showed a greater
decrease in tender points than those in group
2. In group 1, the mean number of tender points
after treatment was 6, while in group 2 it was
10. This change was statistically significant (P
< 0.01). Figure 3 shows the mean number of
tender points in both the groups before and
after treatment. Repeated-measures ANOVA

Figure 2: Comparison of VAS scores for pain between
the two groups

Figure 3: Comparison of the number of tender points
between the two groups

for tender points showed a significant withinsubject effect of time and interaction between
time and treatment (F = 104.63, P = 0.000;
and F = 66.15, P = 0.003), but the betweensubject effect was not significant (F = 0.67, P
= 0.421).
For each outcome, Table 2 compares the
mean change between baseline and final
assessment for the two trial groups. For
the FIQ, there is a statistically significant
decrease in both the groups, but the decrease
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Table 2: Mean changes from baseline in outcome
measures
Outcome
FIQ
VAS
TP
SMWT

EMG (n=15)

Sham (n=15)

P value

-21.9 (-28,-15)
-4.3 (-5.3,-.3.3)
-8.6 (-10.9,-6.3)
69

-12.3 (-20.8, -4.2)
-2.6 (-4.4, -1)
-4.4 (-5.9,-2.9)
16

0.05
0.09
0.002
0.08
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Change scores from baseline: mean (95% confidence interval).
FIQ, fibromyalgia impact scale; VAS, visual analogue scale;
TP, tender points; SMWT, six-minute walk test distance in
meters

treatment was 6, while in group 2 it was 10.
This change was statistically significant (P <
0.01). Figure 2 shows the mean number of
tender points in both the groups before and
after treatment. Repeated-measures ANOVA
for tender points showed a significant withinsubject effect of time and interaction between
time and treatment (F = 104.63, P = 0.000;
and F = 66.15, P = 0.003), but the betweensubject effect was not significant (F = 0.67, P
= 0.421).

is larger in the treatment group than the control
group (0.05<P<0.10 for the two tailed test).
A statistically significant decrease in both the
groups for VAS pain scores was seen, but the
decrease was marginally larger in the treatment
group (0.05< P<0.10) for the two tailed test. For
the tender points, there was larger decrease
in tender points between the two groups (P =
0.002).

The results of repeated-measures ANOVA for
FIQ showed a significant within-subject time
effect (F = 48.32, P = 0.000), but the betweensubject group effect and interaction between
time and group were not significant (F = 2.786,
P = 0.106; and F = 3.594, P = 0.698). Repeatedmeasures ANOVA for mean six-minute walk
test distance showed a significant within-subject
effect of time (F = 8.325, P = 0.007), but the
between-subject effect and interaction between
time and treatment were not significant (F =
0.540, P = 0.469; and F = 1.146, P = 0.293).
Repeated-measures ANOVA for tender points
showed a significant within-subject effect of time
and interaction between time and treatment (F
= 104.63, P = 0.000; and F = 66.15, P = 0.003),
but the between-subject effect was not significant
(F = 0.67, P = 0.421).
Patients in group 1 showed a greater decrease
in tender points than those in group 2. In group
1, the mean number of tender points after

The SMWT after treatment showed an increase
in distance of 65.8 m in group 1 and 7.86 m in
group 2.

DISCUSSION

Lack of epidemiological data in India makes it
difficult to judge the incidence of FMS. The FMS
is more commonly seen in women in the age
group of 30-50 years than in men, and the ratio
is of the order of 9:1.[2] A similar incidence was
also observed here and is shown in Table 3.
The current study was a double-blinded
placebo controlled trial which was done using
biofeedback as the treatment modality. The
initial and final scores of pain were assessed
using the VAS and the aerobic endurance
with the SMWT. The number of tender points
according to the ACR criteria and the FIQ
scores were the validated tools to assess
patients with FMS.[16,18]

As reported by Pankoff et al., the SMWT
Table 3: Demographic table
Group
Biofeedback (BF)
Placebo

Age (Yrs)

Sex (M:F)

43 ± 10
35 ± 9

4:11
5:10
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and coping and pacing strategies involves the
patients in the management of their symptoms.
The ability of patients to perform relaxation
once it has been learned through biofeedback
makes it easy and safe for long-term use.
However, long-term follow-up will be required
to determine the benefi ts of this treatment
modality and patient compliance to the home
program. A comparison of biofeedback with
other electrotherapeutic modalities will also
help physiotherapists in the management of
FMS.

There was a statistically significant decrease
in the VAS scores for pain within the group
as well as between the groups. This decrease
observed after treatment is in support of the
analgesic effects of biofeedback as reported by
Ferrocoli et al.[12]

CONCLUSION
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distance has been shown to be less in
patients with FMS. [19] A change in mean
distance between the groups was however
not demonstrated in this study, though there
was a much higher change in mean distance
between the initial and final distances within
the group. In group 1, one patient was unable
to complete the SMWT because of giddiness,
palpitations and dyspnea. This, along with the
small sample size of the study, could have
been a factor leading to statistical insignificance
for the SMWT.

One patient in group 1 reported no improvement
after treatment. This was the result of severe
psychosomatization, which was diagnosed and
treated later.

Th

Patients in group 1 had a decrease in FIQ
scores from 65.2 to 38.67 (22%), while those
in group 2 had a decrease from 61 to 50.6
(12.6%) only. A significant change was seen
in each group (P = 0.05). Though no statistical
difference was seen between the groups, a
subjective improvement was observed.

Among the vast treatment options of exercises
and various alternative therapies, biofeedback
is a new modality, which has been investigated
in this study. However, this vital technique used
in the management of FMS has to be widely
used in the clinical scenario to get a healthy
outcome. From the results of this study, it is
clear that biofeedback is an effective mode
of treatment in the management of FMS,
especially in decreasing the pain and number
of tender points.
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