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ORIGINAL ARTICLE

Isokinetic Assessment of the Wrist Muscles in
Females With Fibromyalgia
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ABSTRACT

Objectives: This study aims to evaluate wrist muscle strength and muscle fatigue in females with fibromyalgia syndrome (FMS) and compare the
results with those of healthy controls.

Patients and methods: Thirty consecutive female FMS patients (mean age 39.8+6.7 years; range 25 to 49 years) and 50 age and body mass index
similar healthy females (mean age 35.4+7.9 years; range 27 to 48 years) were enrolled. Patients’ clinical characteristics were recorded and symptoms
were evaluated by the Fibromyalgia Impact Questionnaire. In addition to the demographic characteristics, physical activities of all subjects were
questioned, isokinetic muscle performance was measured, and fatigue index was calculated by endurance test.

Results: The peak torque values of the wrist extensor and flexor muscles (at an angular velocity of 90°/second) were higher in the control group than
in the FMS group (both p<0.01). There were no differences between the groups in terms of the fatigue indexes of the flexor and extensor muscles of
the wrist (both p>0.05). While there were differences between the groups regarding weekly hours of walking (p=0.01) and house cleaning (p<0.001),
no differences were determined for weekly hours of bicycling, gardening, doing sports, or total physical activity. There was no correlation between
the peak torque values and clinical characteristics in FMS group.

Conclusion: Patients with FMS had decreased muscle strength compared to healthy controls. Further studies with larger participants are needed to

explain the relationship between upper limb muscle performance and FMS, as well as the underlying pathogenesis.
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Fibromyalgia syndrome (FMS) is defined as
a chronic, nonarticular rheumatic disorder
characterized by generalized muscle pain,
stiffness, fatigue and disturbed sleep. FMS is
six times more common in females than males
and mostly develops in females between 20 and
55 years of age. Prevalence of FMS in general
population changes between 2% to 8%.! Although
various mechanisms have been suggested,
the underlying pathophysiological mechanism
is currently unknown.’? In addition to the
researches focusing on genetic basis of FMS,
several attempts have been made to identify
abnormalities in the muscle tissue of FMS patients
because of the fact that muscle pain is the main

symptom.® Bengtsson* indicated decreases in
adenosine triphosphate and phosphocreatine
levels and the appearance of ragged red fibers
in the tender points of the trapezius muscle of
FMS patients. This might reflect the sequelae
of continuous muscle microtrauma leading to
increased post-exertional pain and other painful
symptoms in FMS patients.

Prolonged muscle tension and ischemia have
been suggested to cause painful symptoms in
FMS,> which in turn lead to decreased muscle
performance. In many FMS studies, knee extensor
and flexor muscle performance have been
evaluated and compared with control groups.®!
Contrary to lower limb, there are fewer studies
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evaluating upper limb muscle performance in
FMS patients. In addition, widespread pain,
weakness and fatigue are common complaints in
the upper limbs of the FMS patients. Accordingly,
in this study, we aimed to evaluate wrist muscle
strength and muscle fatigue in females with FMS
and compare the results with those of healthy
controls.

PATIENTS AND METHODS

Thirty consecutive female patients (mean age
39.8+6.7 years; range 25 to 49 vyears) who
were admitted to our outpatient clinic with a
diagnosis of FMS!? between July 2014 and July
2015 at the Mustafa Kemal University Medical
School, Department of Physical Medicine and
Rehabilitation, and 50 age and body mass
index similar female healthy subjects (mean
age 35.4+79 vyears; range 27 to 48 years)
were enrolled. All patients and controls were
housewives. Subjects with concomitant diagnoses
affecting muscle strength measurements such
as arthritis, osteoarthritis, previous history of
muscle trauma or any orthopedic procedures,
and cardiovascular, endocrinologic, neurologic,
and psychiatric problems, those using
medications such as statins, corticosteroid which
are likely to influence muscle function, and those
having risks for muscle performance tests were
excluded. Clinical assessment was performed by
a blinded physician with a detailed, standardized
form. Demographic and clinical features of
the patients including age, body mass index,
disease duration, and tender point count (digital
palpation technique) were recorded. The study
protocol was approved by the local ethics
committee. A written informed consent was
obtained from each subject. The study was
conducted in accordance with the principles of
the Declaration of Helsinki.

The subjects were asked about how much
time (average hours per week) they spent on
activities including walking, bicycling, gardening,
housekeeping, and sports.!®> Thus, total physical
activity of each subject was measured.

The Turkish version of the Fibromyalgia Impact
Questionnaire was used to assess FMS-related
symptoms.* Fibromyalgia Impact Questionnaire
comprises 10 subscales including physical

Arch Rheumatol

impairment, overall well-being, work missed,
work difficulty, pain, fatigue, morning tiredness,
stiffness, anxiety, and depression. The last seven
subscales are scored using the visual analog scale
with 1 cm increments. The total score ranges
from 0 to 100; the higher score indicates a greater
impact of the FMS.

Isokinetic muscle performance was measured
using a calibrated isokinetic test device named
Humac®/NormTM Testing & Rehabilitation
System (Computer Sports Medicine Inc.,
Stoughton, MA, USA). The measurements were
performed according to the procedure described
previously.!® First, the subjects were instructed to
sit on the testing chair with the forearm supported
and in full pronation and the elbow flexed at
about 90°. The joint axis of the wrist was aligned
with the rotational axis of the dynamometer.
Range of motion was 90° (30° in dorsal flexion
and 60° in palmar flexion from the neutral
position of the wrist). Weight of the hand was
measured and eliminated at the beginning of the
experiment for gravity correction. Concentric
isokinetic contractions were measured first for
dorsal flexion and then for palmar flexion. After
a warm-up of five submaximal repetitions of
wrist extension and flexion, concentric tests were
applied at speeds of 90%second first, followed by
180°%second. The isokinetic test protocol was as
follows; five-repetitive at 90%second, 60 seconds
resting period, and 15-repetitive at 180°/second.
Tests were performed randomly to avoid bias. The
measurements were carried out in the dominant
side for all subjects. Measurements of torque,
velocity, and position were performed over the
entire range of motion. Their corresponding
output signals were sampled simultaneously and
digitalized for analysis through an external device
designed for the present study.!® The fatigue
index is the declined percentage (%) peak torque
during the endurance test and calculated as the
percentage change from the initial and final peak
torques.

Statistical analysis

Data were analyzed using the SPSS version
16.0 (SPSS, Inc., Chicago, IL, USA) program. Data
were expressed as median (minimum-maximum).
Mann-Whitney U test was used to compare
differences between the groups. The correlation
between clinical variables was analyzed with the
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Table 1. Demographic and clinical characteristics of study subjects
Fibromyalgia syndrome group (n=30) Control group (n=50)
Median Min.-Max. Median Min.-Max. P
Age (years) 38 25-49 35 27-48 0.066
Body mass index (kg/m? 26.3 21.6-40.1 25.45 19.1-40.4 0.233
Disease duration (years) 3 1-15 - -
Number of tender points 14 11-18
Visual analog scale (mm) 70 30-90
Fibromyalgia Impact Questionnaire scores 58.1 29.6-80
Physical activity (h/wk)
Walking 0.5 0-15 3.5 0-14 0.011
Bicycling 0 0-2 0 0-7 0.302
Gardening 0 0-30 0 0-20 0.081
Sports 0 0-7 0 0-14 0.065
House cleaning 14 0-35 4 0-35 <0.001
Total 15.5 1-60 125 2-50 0.116
Peak torque values at 90°/s (Nm)
Wrist extensors 5 3-11 8 4-14 <0.001
Wrist flexors 8 4-14 9 4-16 0.005
Fatigue values at 180°%/s (%)
Wrist extensors 14 2-45 14 0-84 0.626
Wirist flexors 16 0-82 13 0-85 0.392
Nm: Newton meters; Bold p values denote significance.

Spearman rank test. Statistical significance was
set at p<0.05.

RESULTS

The demographic and clinical characteristics of
study subjects are shown in Table 1. The peak
torque values of the wrist extensor and flexor
muscles at an angular velocity of 90°/second
were found to be lower in the FMS group.
Regarding weekly hours of physical activity, while
there were differences between the groups in
walking (p=0.011) and house cleaning (p<0.001),
no differences were determined in bicycling,
gardening, doing sports, and total physical activity.
All patients (100%) had fatigue, 26 (86.7%) had
headache, 16 (53.3%) had paresthesia, 13 (43.3%)
had irritable bowel syndrome, 24 (80%) had
sleep disorder, and three (10%) had Raynaud’s
phenomenon. There was no correlation between
the peak torque values and clinical characteristics
in FMS group.

DISCUSSION

In this study, we attempted to observe whether
wrist muscle strength and muscle fatigue resistance
values of the FMS patients were any different

from that of normal healthy subjects. According to
our results, wrist flexor/extensor muscle strength
values of FMS patients were lower than those of
the healthy controls.

Several studies have evaluated muscle strength
in FMS patients, most of which have indicated
reproducible and significant reductions in the
strength and performance of FMS patients as
compared to healthy subjects. The percentage of
reduction has been reported to be between 30%
to 40% in many studies and has changed based on
the muscle groups and the type of exercise.”11:1%18

Measurement of muscle strength is generally
performed on the knee extensors and flexors
and only a few studies have examined muscle
strength of upper extremity muscle groups. It has
been shown that FMS patients had decreased
knee muscle strength.®1%1° Borman et al.!! found
lower maximal voluntary muscle strength of the
quadriceps and submaximal aerobic performance
scores in the FMS patients, which were attributed
to the impaired muscle function in these patients.
Additionally, they reported that the decreased
muscle performance in FMS patients was not
related with the clinical findings, including pain
severity, number of tender points, and duration
of the symptoms. Yetisgin et al.?° compared
FMS patients and controls with respect to
proximal or distal muscle strength and muscle
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fatigue resistance values, and reported lower
isokinetic values in FMS patients in hip and
ankle muscle measurements. They also reported
that the isokinetic muscle strengths were not
associated with the disease-related parameters in
FMS patients.?° To the best of our knowledge, we
have studied wrist muscles of the upper extremity
of FMS patients and shown that these patients
had reduced isokinetic muscle strengths when
compared with healthy subjects for the first time
in the literature.

Only a few studies have investigated muscle
strength of upper extremity muscle groups.1”18.21,22
Mengshoel et al.l” evaluated 26 females with FMS
for muscle strength, aerobic capacity, and fatigue
and measured grip strength using a manometer.
The patients had lower grip strength, performed
lesser repetitions with maximal grip pressure
(dynamic endurance work), and kept their upper
extremity in a fixed position for a lesser duration
(static endurance work) as compared to the
healthy matched controls. Koklii et al.?® reported
that FMS patients had decreased handgrip
strength as compared to the controls. Contrary
to these studies, Akyol et al.'® did not find
any difference between the FMS patients and
healthy controls regarding handgrip strength. In
the present study, we found the wrist extensor
and flexor muscle strengths to be lower in the
FMS patients. Reduced muscle performance
and fatigue resistance caused by widespread
pain may have negative impact on daily life.
Further research is needed to identify causality
of decreased muscle performance.

Increased muscle fatigue is one of the basic
symptoms of FMS. Yilmaz et al.!® evaluated
muscle fatigue by 30 sequential knee flexion-
extension motions using isokinetic dynamometer
at maximum intensity and at an angular speed
of 180%second. The sum of flexor and extensor
works was recorded as total work. In the FMS
group, a reduction by 36% was detected in
isokinetic total work and by 32% in relative
total work (taking body weight as the basis).
Reduction in muscle endurance was consistent
with the reduction in isokinetic muscle strength.!®
Maquet et al.?* detected 40% decreases in muscle
fatigue resistance in FMS, and Akyol et al.’®
reported greater fatigue scores in the FMS
patients. Moreover, they reported more fatigue
in FMS patients having more pain severity but no
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association between fatigue and muscle strength
or walking distance.!® Valkeinen et al.® conducted
a study in elderly FMS patients and elderly healthy
females and reported that the FMS patients
benefited from strength training as much as
healthy subjects and that functional performance
of the patients was enhanced. They found
increased strength and high-load performance
and attenuated perceived pain. We detected no
differences between the groups in terms of the
fatigue indexes of the wrist flexors and extensors.
Our results showed that prolonged high intensity
exercises are needed to evaluate muscle fatigue.

In the present study, while there were
differences between the groups in terms of
weekly hours of walking and house cleaning,
no differences were found for weekly hours of
bicycling, gardening, doing sports, and total
physical activity. Likewise, Kop et al.?® reported
no difference between the healthy controls
and combined patient group (FMS and chronic
fatigue syndrome) for total activity. In a study
by Korszun et al.,?® no difference was indicated
between the FMS patients and healthy controls
regarding total daytime activity. In the above-
mentioned two studies, the physical activity was
measured using an accelerometer. McLoughlin
et al.?” compared levels of physical activity
between the FMS patients and healthy controls
using both objective and self-report measures
and demonstrated that physically activity levels
were lower in the FMS patients. They indicated
that physical activity levels were associated with
depressed mood rather than being predictive of
pain. Thus, they suggested not using only the
self-report measures to evaluate physical activity
levels because the manner of self-report could
quietly vary in FMS patients as compared to
healthy controls. In the present study, absence
of difference between the groups regarding total
physical activity may have resulted from the use
of self-report measures alone.

There are a few important limitations in this
study. First, our sample size was small and,
all of our patients were female. Second, the
patients were not questioned about the history
of medication usage. Third, although all of the
subjects were housewives, their education status
was not recorded. Last, total physical activity was
questioned in terms of the frequency and duration
of daily activities, but an estimate of intensity to



Wrist Muscle Performance and Fibromyalgia

express metabolic equivalent intensity was not
calculated.

In conclusion and in the light of our results,
we may indicate that muscle strength tends to
decrease in FMS patients’ wrist extensor/flexor
muscles. We believe that further studies with larger
participants are needed to explain the relationship
between upper limb muscle performance and
FMS, as well as the underlying pathogenesis.
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