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Background: Rheumatoid arthritis is a chronic systemic disease that affects the joints, connective tissues, tendons, and fibrous
tissues. Despite early interventions, there is significant activity limitation due to moderate and high pain intensities in majority
of affected individuals.

The study set out to determine the effect of physical activity on pain and functional ability among rheumatoid arthritis patients.
Methods: A pre-test, post-test quasi experimental study conducted among 60 rheumatoid arthritis patients (divided into
intervention and control groups) were recruited from the Autoimmune clinic of Korle Bu Teaching Hospital for this quasi-
experimental study. The international physical activity questionnaire, multidimensional health assessment questionnaire and
numerical pain rating scale were used to obtain data. Pedometers and a stationary cycle were used for physical activity
(intervention). Paired #-test was used to compare outcomes between the level of physical activity in relation to pain and
functional ability and outcomes between pre and post functional abilities at a 0.05 level of significance.

Results: Majority 24 (80.0%) of participants from the intervention group reported low, while 6 (20.0%) reported moderate
physical activity levels. Thirteen (43.4%) and 10 (33.3%) participants from the intervention and control groups reported
moderate pain on NPRS before intervention, which reduced to 7 (23.3%) in the intervention group, as compared to 9 (30%) in
the control group. There was a significant difference (p<0.05) for functional ability among the intervention group before and
after the intervention programmes but no significant differences (p>0.05) for most domains of functional ability except health
concern (p = 0.034) among the control group.

Conclusion: Patients with RA have a relatively low physical activity level but benefit significantly from a moderate intensity
aerobic exercises such as cycling and walking by improving pain levels, functional ability and general health. Clinicians should
promote and encourage patients with RA to engage in physical and recreational activities.
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic
systemic disease that affects the joints, connective
tissues, tendons, and fibrous tissues [1]. It tends to
strike during the most productive years of
adulthood, between the ages of 20 and 40, and is
a chronic disabling condition which often causes
pain and deformity [1]. Rheumatoid arthritis is
one of the leading causes of disability worldwide
[2]. Deterioration in physical function is an
important component of RA outcomes, with
prevention of future disability being an essential
goal of treatment [3]. Despite early interventions,
pain intensity remains moderate to high in
majority of those affected, leading to activity
limitations and participation restrictions [4].

According to Vollenhoven [5] the
susceptibility of women than men to rheumatoid
arthritis is not clear, nevertheless genetic (X -
linked) factors and or hormonal features are
probably involved. Generally, physical activity
levels, has been shown to reduce with age [6, 7].
Cooney et al [8] reported that the symptoms of the
disease such as pain and fatigue, resulted in
decreased functional ability and physical activity.
Hernandez-Hernandez et al [9] indicated that the
number of minutes of moderate and vigorous
activity per day, as evaluated by accelerometery,
showed significantly lower physical activity
levels in RA patients than in healthy controls.
However, physical activity is said to increase the
health-related quality of life in people with RA
since exercise of physical activity which helps in
the production of endorphins which helps in the

positive feelings and reduce the perception of pain.

Also exercises decreases the risk of various
conditions such as cardiovascular disease and
osteoporosis [10] while findings of a randomized
controlled trial by Lemmey et al [11] indicate that
exercise is considered to be fundamentally
beneficial for RA patients. People with RA tend to
get tired easily. Fatigue can significantly impact
on the quality of life and functioning of people
with RA [12]. Increasing physical activity by
walking has significant effects on fatigue and
other RA symptoms [13]. The reported benefits of
properly designed physical exercise programmes
include improved cardiorespiratory fitness and
health, increased muscle mass, reduced adiposity
(including attenuated trunk fat), improved
strength, and physical functioning, all achieved
without exacerbation of disease activity or joint
damage. Physical activity also has various
disease-specific benefits such as improved
functional ability and reduction of pain population
in patients with RA [14]. Specifically, physical
activity may improve bone mineral density at the

femoral neck, slow radiographic disease
progression at the small joints, slow the
development of atherosclerosis and diminish
disease activity in general [15]. A relatively low
physical activity level before the onset of RA is
associated with greater disease severity. For
instance, a study conducted in Sweden, found that
patients engaging in regular physical activity, at
least 30 minutes, three times a week for 5 years
before the diagnosis of RA had significantly lower
Disease Activity Score determined on 28 joints
(DAS 28) and Health Assessment Questionnaire
(HAQ) values [16]. Other studies suggest that
physical activity may even protect against RA
development [17 & 18]. This shows that the level
of physical activity has major implications both
before and during the disease, RA [19]. Regular
physical activity and exercise by patients with RA
has numerous health benefits, nevertheless, the
majority of patients with RA are physically
inactive [20], however, it is believed that less
physical activity can rather increase their pain and
affect their general function [4], therefore there is
a need to enhance the physical activity levels of
RA patients. A randomised controlled trial study,
showed that a two-year high-intensity exercise
program of combined aerobic and strength
training significantly improved functional ability
of the exercising patients with RA as against non-
exercising RA controls [21]. A 2010 meta-
analysis of randomised controlled trials also
concluded that resistance exercise training can
improve different strength outcomes such as
isokinetic, isometric and grip strength among
people with RA [22].

Studies on RA conducted in few African
countries showed an increasing prevalence and
severity in urban populations, though not that
many studies on RA have been conducted in
Africa [2]. Recent research highlights the salient
role of modifiable behaviours such as physical
inactivity on various aspects of the immune
system and autoimmune diseases [23]. There is
strong evidence that when healthcare practitioners
incorporate physical activity advice in their
clinical practice, they can significantly contribute
towards altering behaviours and help patients with
other chronic non-communicable diseases to
become more physically active [24]. Physically
active RA patients have been found to have a
milder disease course, better cardiovascular
disease (CVD) profile, and improved joint
mobility. In spite of this positive outcomes, a
general trend observed is that patients with
autoimmune diseases tend to be less physically
active as compared to the general population [23].
Hence the aim of this study was to determine the
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effect of physical activity on pain and functional
ability among patients with rheumatoid arthritis.

METHODS AND MATERIALS

This study was a pre-test, post-test
quasi experimental study conducted at the
autoimmune clinic of the Korle Bu Teaching
Hospital in Accra, Ghana. The experiment was
conducted among patients with RA about the
effect physical activity has on their pain and
functional ability. Pre-test baseline included
measuring the physical activity and pain levels
of patients with RA. After implementing the
intervention, pain levels and functional abilities
were measured again. A convenient sampling
method was used to recruit participants for the
study because they were readily available at the
autoimmune clinic and participation in the
study depended on willingness of patients. A
sample size of 60 was determined using the
Taro Yamane formula [25]: n = N/ [1+N (e) 2].
Participants for this study included rheumatoid
arthritis patients between the ages of 18 to 65
years. Most of the patients had RA affecting
mostly the lower limb joints, hence the focus.
Patients with other autoimmune diseases like
lupus, psoriasis, crohns and diabetes insipidus,
were excluded from this study. The
International Physical Activity Questionnaire
(IPAQ) used in determining physical activity
levels, Numerical Pain Rating Scale (NPRS) for
level of pain and Modified Health Assessment
Questionnaire (MD-HAQ) for functional
abilities were used to obtain data from the
participants while a pedometer and stationary
cycle were used for an intervention programme.
A data capturing form was used to obtain
demographic information from participants. A
data capturing form was used to obtain
demographic information from participants.

Ethical clearance (SBAHS-
PH./10514985/SA/2017-2018) was sought and
obtained from the Ethics and Protocol Review
Committee of the School of Biomedical and
Allied Health Sciences, University of Ghana.
The researchers explained the purpose of the
study and obtained consent before participants
were recruited into the study. Participants were
requested to pick without replacing a sealed
paper labelled either A or B which was used to
randomly assign them into two groups; A
(intervention) and B (control). Group A
comprised of participants who received

monitored  modified physical activity
programmes, (cycling and walking for twice a
week for three weeks) by a physiotherapist in
addition to their regular treatment package
prescribed by the physician. The modified
physical activity programme which was
moderate intensity aerobic exercises consisted
of walking with a minimum target of 3000 steps
daily and stationary cycling for 5 minutes, twice
every week for three weeks. Participants were
given pedometers, which were worn daily to
record the number of steps taken every day
before they go to bed at night. Weekly records
of number of steps were taken from participants
and recorded by the researchers to track the
adherence of participants to regimen. None of
the participants had to stop the intervention
process due to disease exacerbation.

Group B comprised of participants who
received only their regular treatment package
prescribed by the physician. The same exercise
regimen was conducted for participants in the
control group after data was obtained from the
intervention group. The IPAQ and MD-HAQ
which takes about 25 minutes to complete were
administered and retrieved by the researchers
before and after the intervention while the
numerical pain rating scale was used to evaluate
the levels of pain in these patients before and
after the intervention. Patients were monitored
by a rheumatologist at the autoimmune clinic
during the intervention phase. Participants in
the control group were encouraged to continue
taking their medication and visit the clinic for
their usual treatment. Data collection
commenced in April 2018 and was concluded
in August 2018.

Data Analysis

Statistical Package for Social Sciences
(SPSS) version 23 was used to analyse the data.
Descriptive statistics were used to summarize
the demographic data obtained. Paired t-test
was used to compare outcomes between the
level of physical activity in relation to pain and
functional ability and for outcomes between pre
and post functional abilities for each group.
Mann-Whitney U test was used to determine
the relationship of pedometer readings (steps)
between age groups, sex and marital status of
participants. Statistical significance was set at
0.05.
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RESULTS

A total of 60 Rheumatoid arthritis patient
were recruited for this study of which equal
numbers (30) of participants were randomly
distributed into the control and intervention group.
Majority 24 (80.0%) of participants from the
intervention group were females, 19 (63.3%) were
married while 11 (36.7%) were in the age range
41-50 years. The distribution of sex, marital status
and age for both groups are presented in (Table 1).
Majority 21 (70.0%) of the control and 24 (80.0%)
intervention groups reported low physical activity

levels while 9 (30.0%) of the control and 6 (20.0%)
intervention groups reported moderate physical
activity levels. Thirteen (43.4%) participants from
the intervention group and 10 (33.3%) from the
control group scored 6/10 on the numerical pain
rating scale (NPRS) indicating a moderate pain
level before the implementation of the
intervention programme, which reduced to 7
(23.3%) in the intervention group, as compared to
9 (30%) in the control group.

Table 1: Demographic characteristics of 60 patients with RA from the autoimmune clinic)

Demography Control Group Intervention Group
Frequency n=30 Percent (%) Frequency n=30 Percent (%)
Sex
Male 4 13.3 6 20.0
Female 26 86.7 24 80.0
Marital status
Single 9 30.0 11 36.7
Married 21 70.0 19 63.3
Age
18-30 4 13.3 4 13.3
31-40 11 36.7 9 30.0
41-50 8 26.7 11 36.7
51-60 5 16.7 3 10.0
60+ 2 6.7 3 10.0

Significant differences were found in the control
and intervention groups for general health (p =
0.029) and fatigue (p = 0.044) domains before
intervention and no significant differences (p >
0.05) in the other domains as shown in Table 2.
There was a significant difference before and after

the intervention programme for all domains (p <
0.05) of functional abilities in the intervention
group and for only general health concern (p =
0.034) before and after in the control group as
shown in Table 3.

Table 2: Baseline Characteristics of the participants (n = 60)

MHAQ domain Control Intervention T Sig.
Mean+SD MeantSD
Daily Activity 10.53+4.45 11.67+3.63 1.080 0.285
Psychological Status 1.83+1.64 2.13+1,46 0.749 0.457
Pain 5.23+1.43 5.80+1.43 1.538 0.130
General health 3.30+0.59 3.63+0.56 2.240 0.029*
Fatigue 5.03+1.29 5.77+1.45 2.059 0.044*
Health concern 4.56+1.25 5.10+£1.12 1.373 0.088
*significant at p<0.05
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Table 3: Comparisons within groups before and after intervention (n = 60)

Group Outcome Measure Pre-Intervention Post-Intervention P-Value
MeantSD MeantSD

INTERVENTION Daily Activity 11.67+3.63 8.20+2.75 0.000*
Psychological status ~ 2.13+1,46 1.03+£0.99 0.000*
Pain 5.80+1.42 4.67+1.24 0.000*
General health 3.63+0.56 2.96+0.41 0.000*
Fatigue 5.70+1.45 5.00+1.23 0.000*
Health concern 5.10+1.12 4.43+0.77 0.000*

CONTROL Daily Activity 10.53+4.45 10.57+4.40 0.895
Psychological status  1.83+1.64 1.97+1.69 0.489
Pain 5.23+1.43 5.23+1.47 1.00
General health 3.30+0.59 3.40+0.67 0.264
Fatigue 5.03+1.29 5.03+1.29 1.00
Health concern 4.56+1.29 4.77+1.30 0.034*

*significant at p<0.05

There was significant difference (p<0.05)
between the 18-40 and above 40 years age groups
of pedometer readings from week one through to
three. There was also significant (p<0.05)
differences between males and females in the first

week only of pedometer reading. There was no
significant difference for marital status of
pedometer readings from week one through to
three as presented in (Table 4)

Table 4: Analysis of pedometer readings for the intervention group

Week 1
Mean rank Sig.

Week 2
Mean rank Sig.

Week 3
Mean rank Sig.

Demographic

Age

18-40 20.46 0.007* 20.38 0.008* 22.10. 0.000*

41+ 11.71 11.76 10.53

Sex

Male 21.83 0.049* 20.75 0.102 20.00 0.162

Female 13.92 14.19 14.38

Marital

Single 15.18 0.880 16.50 0.636 17.73 0.292

Married 15.68 14.92 14.21

*significant at p<0.05

corroborates finding by Hernandez-Hernandez et

DISCUSSION al [9] who reported that the time in minutes of

The study revealed that majority of the
participants in the control and intervention groups
were females. This may be as a result of genetic
(X -linked) factors and hormonal features
probably involved [5], that make women more
susceptibility to RA than men. Majority of the
participants in both groups were married and
middle aged, which also corroborates findings of
WHO in 2017 [1]. In other words, this study
reveals similar trends from a previous study.

The low levels of physical activity
reported by many participants in both groups may
be due to the disease activity which causes pain,
fatigue and decreased muscle strength as a result
of joint destabilization and decreased muscle
mass thus causing limitation in function [8] and

physical activity engaged in per day was
significantly lower in rheumatoid arthritis patients
than in healthy controls. This study showed that
pain levels of participants in both groups did not
differ before the intervention programme however,
there was a significant reduction in the pain levels
of the number of participants after the
intervention programme. The reduction in pain
may therefore be as a result of the analgesic effect
of endorphins released by the body, which is
stimulated by physical activities (exercise).
Hurkmans et al [23] also indicated that patient-
reported outcome in rheumatoid arthritis are
strongly influenced by pain and also alluded to the
fact that moderate intensity exercises modify
central pain processing and therefore reduces pain.
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This study revealed that, there was improvement
in the functional abilities (difficulty in performing
daily activities; psychological status; pain level;
general health; problems with fatigue and health
concerns) among participants in the intervention
group and non for participants in the control group.
Therefore, it could be that the observed decreased
functional abilities of the participants may be due
to loss of muscle mass, pain, fatigue decreased
muscle strength, and immunological factors.
Cooney et al [8] reported that the symptoms of RA
such as pain and fatigue, resulted in such patients
having decreased functional ability and physical
activity. However, it may be justifiable to infer
that the improvement of functional abilities
among participants in the intervention group may
have been achieved as a result of the physical
activity. The physical activity used in this study
may have facilitated the development of healthy
musculoskeletal system by improving muscle
strength and endurance, joint mobility as well as
cardiovascular endurance [11].

Participants 4lyears and above in this
study made the least number of steps thus
classifying them as least physically active as
compared to the 18-40-year olds who made the
highest number of steps. It may be concluded that
physical activity invariably reduces with age.
CONCLUSION

The study showed that patients with RA
have a low physical activity level. Furthermore,
pain levels and functional abilities of patients with
RA improved after performing five minutes of
cycling and walking twice for three weeks. This
indicates that a moderate intensity aerobic
exercise (structured physical activity) programme,
could significantly benefit patients with RA. A
study with larger sample size and even national
distribution may be useful to affirm the findings
of this study
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