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Abstract

Background: Rheumatoid arthritis (RA) and Fibromyalgia
(FM) are chronic illnesses with pain as the common
component. Hand grip function is limited in both RA and FM
patients, the assessment of which might help in important
decision making.

Methods and findings: We analyzed the hand grip strength
in RA and FM patients with simple inexpensive hand
dynamometer and compared it with age and sex matched
healthy controls. Our study had 16 RA and 14 FM patients.
The mean hand grip force in dominant right hand was 87.8
+ 22.7 kilograms in fibromyalgia while in RA it was 60.3 +
21.0 kilograms. Non-dominant hand grip was 72.5 + 25.7
kilograms in fibromyalgia while in RA it was 52.2 + 29.3
kilograms. On comparison of the hand grip strength
between RA and FM patients, we found that RA patients
had a significantly lower dominant and non -dominant hand
grip strength than FM patients (p=0.002 and p=0.055
respectively). When compared with age and sex matched
healthy controls both dominant and non-dominant hand
grip was significantly lower in RA group (p<0.001) while
non-dominant hand grip strength in FM was significantly
lower than controls (p<0.001).

Conclusion: Rheumatoid arthritis patients have poor
handgrip than Fibromyalgia and both have poor hand grip
than age matched controls.

Keywords: Hand grip strength; Grip strength in
rheumatoid arthritis; Hand grip strength in fibromyalgia;
Dynamometer; Rheumatoid arthritis; Fibromyalgia

Introduction

Rheumatoid arthritis (RA) is a chronic inflammatory systemic
disorder of autoimmune etiology which causes progressive joint
inflammation, destruction and limitation of joint function if left

untreated. Hand and wrist joint involvement is noticed in 80 to
90% of RA patients [1] leading to hand deformities and
limitation of the hand function. The most commonly affected
hand joints are the metacarpophalangeal (MCP), proximal
interphalangeal (ICP) and wrist joints. Reduced flexion or
extension of PCP and MCP joints affect the fine movements of
the hand and grasp function [2] causing functional disability
which in turn affects the activities of daily living (ADL).

Impairment of hand function in RA is due to multiple factors.
Apart from hand pain, deformities and loss of range of joint
movements, the decreased muscle strength or fatigue also plays
an important role in the limitation of joint function. Most of the
patients with RA have reduced handgrip strength and impaired
hand function [3-7] which has implications on the overall
morbidity and mortality.

The effect of handgrip strength on total locomotion [8] was
studied by Jonsson et al. and found it to be highly significant.
Also one of the predictors of mortality in RA was reduced
handgrip [9] as noted by Pincus et al. All these indicate that it is
all the more important to assess the hand function in RA
patients and initiate appropriate early treatment strategies to
preserve the hand function.

Another rheumatological disease which causes chronic
widespread pain, fatigue, limitation of physical activities,
functional and emotional impairment is Fibromyalgia syndrome
[10-14]. Chronic pain seen in fibromyalgia is non-inflammatory.

Alteration in the central processing of pain input and defect in
endogenous inhibition of pain is responsible for the chronic
widespread pain and increased pain sensitivity [15]. Difficulty in
performing the daily routine tasks such as walking, reaching for
high shelves, lifting objects and washing own hair is due to
decrease in the muscle strength and flexibility. Numerous
studies have shown reduced handgrip in patients with FM
[16-20].

In fact RA and FM are two commonly encountered
rheumatological diseases which can cause limitation of hand
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function. Both can co-exist in the same patient and can have
masking clinical features. In view of increased pain sensitivity
seen in FM patients, they might exhibit tenderness on palpation
which can be mistaken for hand involvement in RA. This
necessitates the objective measurement of hand function by
using a valid tool to assess the hand function.

Assessment of handgrip by dynamometer is a well-established
measure to assess the hand function in both the diseases
[16,21]. With this background, we intended to assess the
handgrip strength in RA and FM patients and to compare it with
the healthy subjects to find out the degree of impairment of
hand strength in both the study groups.

Aim
The aim of the study is to assess the handgrip strength in RA

and FM patients and to compare it with the age and sex
matched controls.

Patients and Methods

The study included a total of 30 study subjects, out of which
16 had Rheumatoid arthritis diagnosed as per 2010 ACR
classification criteria; 14 had Fibromyalgia diagnosed according
to ACR revised diagnostic criteria 2016.

A group of 30 age and sex matched controls were chosen in
the study. Subjects more than 17 years were included in the
study. Patients with hand deformities or anomalies, blindness,
neurological or muscular diseases which affect the performance
of the test were excluded from the study.

Methodology

This is a cross sectional observational study conducted in
patients attending Rheumatology OP during June 2013-March
2014 in a tertiary care center in Coimbatore, South India. The
study design was approved by the Ethics committee and
informed consent obtained from all the participants. The
handgrip strength of the dominant and non—dominant hand was
assessed in both the study and control groups by the same
examiner to avoid the inter-observer error.

The hand grip power assessment was done by using a country
made handheld plastic dynamometer with the readings from 0
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to 110 kilograms. This hand held dynamometer has the
advantage of easy availability and reduced cost. The assessment
was done with the subjects seated in a chair, shoulders adducted
and neutrally rotated, elbows flexed at 90 degrees, forearm in
neutral position; wrist between 0 to 30 degrees dorsiflexion and
0 to 15 degrees ulnar deviation. After an initial demonstration of
the test, the subjects were asked to squeeze the instrument
gradually and continuously for a period of at least two seconds;
two recordings were taken in each hand and the mean score was
calculated.

Statistical Analysis

Descriptive statistics were reported using mean and SD,
median with 25™, 75t percentiles. Handgrip strength of right
and left sides were compared between FM and RA group using
independent t test. Handgrip strength between FM, RA and
control group was compared using ANOVA. Bonferroni
correction test was done for multiple comparisons. Paired t test
was used to compare the right and left side handgrip strength in
each group separately. p value less than 5% was considered as
statistically significant.

Results

Among 30 patients, 16 had RA with a mean age of 53.19 +
6.12 years; 14 had FM with a mean age of 45.36 + 13.48 years.

The mean age of the control group was 48.03 + 11.07 years.
There were 13 females each in the RA and FM groups; while
there were 3 males in RA and 1 male in FM group. There were 4
male and 26 females in the control group.

The results of mean, median with 25t and 75th percentiles of
hand grip in RA, FM and control groups were listed in Table 1.
The mean hand grip in dominant hand was 87.8 + 22.7 kilograms
in fiboromyalgia while in RA it was 60.3 + 21.0 kilograms. Non-
dominant hand grip was 72.5 + 25.7 kilograms in fibromyalgia
while in RA it was 52.2 + 29.3 kilograms. In healthy controls the
grip strength was 89.4 + 11.7 in dominant hand and 81.2 + 14.1
kilograms in non-dominant hand.

On comparison of the hand grip strength between RA and FM
patients (Table 1), we found that RA patients had a significantly
lower hand grip in both dominant and non-dominant hands than
FM patients (p=0.002 and p=0.055 respectively).

Table 1: Comparison of hand grip in rheumatoid arthritis (RA) and fibromyalgia (FM) patients.

Variables FM RA P-value
Mean 87.8+227 60.3 +£21.0

Dominant Hand Median with 25t and 75! percentiles 90 (70, 110) 70 (40, 77) 0.002*
Mean 725+ 257 52.2+29.2

Non-dominant Hand Median with 25t and 75 percentiles 70 (53.7, 92.5) 45 (31, 70) 0.055*
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Figure 1: Graphical comparison.
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When compared with healthy age and gender matched
controls (Figure 1), results showed that RA group had
significantly lower dominant hand grip than FM and healthy
controls (p<0.001). While comparing the non-dominant
handgrip strength, it was observed that both FM and RA groups
had significantly lower strength as compared to health control
groups (Table 2).

Within group comparison of dominant and non-dominant
hand grip, results showed that in FM group, hand grip strength
was significantly higher in dominant hand (p=0.003) but there
was no significant difference in RA group (Table 3).

Table 2: Comparison of hand grip in rheumatoid arthritis (RA), fibromyalgia (FM) and healthy controls.

Variables FM RA Control P-value

Dominant Hand Mean 87.8+22.6 60.3 + 21.0* 89.4+11.7 <0.001
Median with 25t and 75t percentiles 90 (70, 110) 70 (40, 78) 85 (80, 100)

Non-dominant Hand Mean 72.50 + 25.70* 52.1+29.2* 81.2+14.1 <0.001
Median with 25% and 75™ percentiles 70 (54, 93) 45 (31, 70) 80 (70, 90)

*Significantly lower than control group.

Table 3: Comparison of dominant and non-dominant handgrip in
rheumatoid arthritis (RA) and fibromyalgia (FM) patients.

Variables Dominant Hand Non-dominant Hand P-value

FM 87.8+22.6 725+25.7 0.003*

RA 60.3+21.0 52.1+29.2 0.403
Discussion

While there are various studies on RA and FM separately
which had compared the hand grip strength with that of healthy
controls, the literature is sparse regarding head-on comparison
of handgrip in FM and RA patients. Our study is one of its kinds
which assessed the handgrip force in RA and FM patients and
compared it with the healthy controls. The present study
showed that both the dominant and non-dominant hand grip
was less in RA group when compared with the FM and healthy
controls. Our observation of reduced hand grip in RA patients
when compared with the healthy controls was similar to that
observed in other studies [17,22,23].

Our results concur with the other studies which had reported
lower hand grip in FM patients when compared with the healthy
women [17,18]. Nordenskiold et al. [17] reported 40% reduction
in the handgrip in FM patients than healthy adults. Sahin et al.
[18] compared the handgrip of 41 fibromyalgia patients with 40
years of age and BMI matched healthy women and noted lower
grip force in FM patients. Similar observation of reduced grip
force in FM patients than healthy controls was noted in other
studies as well [19,20]. Also patients with severe FM had lower
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grip force than those with moderate FM [16,24] which we have
not analyzed in our study.

In the present study we noted that the dominant hand grip is
significantly higher than the non-dominant hand in FM group
while we did not observe any significant difference in RA group.
This might possibly be due to symmetrical hand involvement
limiting the hand grip function equally in Rheumatoid arthritis.
The data from the literature is conflicting regarding the influence
of dominance on hand grip in RA patients. lop et al. [25] did not
observe a significant difference in hand grip between the right
and left hand in the Rheumatoid arthritis group which was
similar to our observation. Fraser et al. [26] observed that
dominant hand in RA patients was on average 20% weaker than
the non-dominant hand while another study [27] reported
greater hand grip in the dominant hands of RA patients.

To the best of our knowledge, we found only one study which
had assessed the hand grip strength in RA and FM patients and
compared it with the healthy controls. Our observation of
reduced grip force in both the study groups was similar to that
observed by Nordenskjold [17] who had studied 19 RA, 14 FM
and 18 healthy subjects. The hand grip was assessed by Grippit
instrument and compared with the normative data from 169
healthy subjects.

We used a simple, easily available, non-expensive hand held
dynamometer to assess the hand grip while most of the
reported studies worldwide had used Jamar dynamometer, a
standard instrument to measure the hand grip. The need for
assessment of chronic diseases through simple means is more
important in the follow up of patients; having expensive and
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complicated assessment tools may not be always feasible in
routine clinical practice. One such kind of instrument is the
simple country made hand held dynamometer which is widely
available but lacks the reliability. Also the normative data of
hand grip as measured by Jamar dynamometer is available
across a wide range of population [28]. There is one Indian study
with normative data for hand grip in young adults [29] while the
data across various age groups is lacking. Hence we compared
our study results with the age and sex matched controls.

We have not taken into account the physique and the work
pattern of the study population which might have an influence
in the assessment of hand grip strength. Manual workers and
labors which require lot of muscular action may have a greater
hand grip strength than people who are not used to do such
activities. The disease activity assessment was not done in our
study patients which can have an influence of the hand function.
Ours is a small observational study but worth mentioning which
can stimulate further research in this field.

Conclusion

RA patients have poor hand grip than fiboromyalgia and both
RA and FM have low hand grip when compared to controls.
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