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ABSTRACT
:  Objectives: Chronic musculoskeletal pain is a common problem in the elderly. Yoga exercise
Article info: :  can be considered a non-pharmacological and complementary method for pain control. The
Received: 23 Jun 2021 : present study was conducted to investigate the effect of yoga on chronic musculoskeletal pain
Accepted: 08 Nov 2021 ¢ inelderly females referring to selected health centers in Rafsanjan, Iran.
Available Online: 01 Jan 2022 ' Methods: In this clinical trial, 60 females over 60 years of age with musculoskeletal pain were

randomly divided into two intervention and control groups. The intervention group received
three one-hour training sessions weekly for eight weeks, and they did yoga for 1 hour in each
session. The pain was measured in both groups before the intervention and at weeks four and
eight using the McGill Pain Questionnaire. The control group did not receive any special
intervention.

Results: The mean musculoskeletal pain decreased at the end of the 4th and 8th weeks after
performing yoga in the intervention group compared to the control group (P<0.005). The
subscales of sensory dimension and severity of pain showed no decrease after four weeks
compared to the control group (P>0.005). However, at the end of the eighth week, all the pain
subscales decreased in the intervention group (P<0.005).

Keywords: - Discussion: The obtained results revealed that practicing yoga continuously could reduce
Yoga, Musculoskeletal pain, - musculoskeletal pain in elderly females; thus, it is suggested that such yoga exercises be
Aging, Elderly, Iran ¢ included in the treatment of musculoskeletal pain in this group.
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e Both four weeks and eight weeks of yoga practice reduced the mean musculoskeletal pain in elderly females.

o Four weeks of yoga practice did not reduce the subscales of sensory dimension and severity of pain in elderly females.

e Eight weeks of yoga practice reduced all the subscales of pain in old females.

Plain Language Summary

Old age is a critical period of human life, and chronic musculoskeletal pain in the elderly is highly prevalent. Yoga
is a popular complementary or alternative therapy for musculoskeletal pain. Limited studies have evaluated the effects
of yoga for the treatment of chronic pain and they have been conducted over a limited period of time or their results
are not entirely consistent in elderly patients. This study examined the effect of yoga on chronic musculoskeletal pain
in elderly females. The results suggested that continuous yoga exercise can reduce chronic musculoskeletal pain in

elderly females.

1. Introduction

ging is a natural phenomenon associ-

ated with changes in the old person’s

physical, mental, and social aspects of

life [1]. Health advances, industrializa-

tion, changes in lifestyle, and environ-
mental factors have contributed to increased longevity
and life expectancy in the last few decades [1]. In the
following decades, the elderly population in the world
will be increased and show a different perspective [1].
In this regard, Iran also is a country that moves from a
young to a middle-aged population and will soon join the
number of old-population nations [1].

By increasing the age, the risk of one or more chronic dis-
eases increases as well [2]. Chronic pain is a serious threat
to the health of the elderly [3]. Approximately one-third
of the elderly suffer from chronic pain, which is mainly
caused by arthritis, osteoporosis, and vascular disorders
[2]. The presence of chronic pain among the elderly leads
to increased costs for society and low quality of life [2].

Taghipour et al., in their study on the elderly in Amir
Kola, reported a prevalence of 82.4% for musculoskel-
etal pain over the past six months, with a prevalence of
76.2% in men and 89.9% in females [4]. It was also re-
ported that one-third of the old people living in the el-
derly houses and at the community level suffer from the
pain [3]. Chronic musculoskeletal pain is more common
in females than in men, which can be due to differences
in the level of sex hormones [5]. Taghipour et al. also
indicated that the prevalence of pain in old females in

all upper and lower organs and head and neck areas are
higher than that in men [4].

Chronic musculoskeletal pain is recurrent and is caused
by problems in bones, joints, muscles, and soft tissues [6].
Pharmaceutical treatment is often considered a selective
treatment for chronic pain [7]. Considering the multiple
complications of medications and pharmacokinetic and
pharmacodynamics changes and the presence of under-
lying illnesses in the elderly, non-pharmacological pain
control should be considered in this age group [7]. Stud-
ies have been conducted on non-pharmacological inter-
ventions to control chronic pain in old people, including
Pilates [8] and massage therapy, yoga, and tai chi [9].

Researchers believe that Pilates exercises can posi-
tively affect depression and happiness in the elderly [8].
It has been proven that the elderly can adapt to fitness
exercises and develop their physical capacity [10]. Old
people are not able to perform conventional exercises
due to muscle atrophy and weakness in the musculoskel-
etal system, and the probability of their injury following
these exercises is high. Hence, yoga is preferable to other
sports for these people [10]. Recently, the effectiveness
of yoga exercises in the elderly was taken into account
by the researchers. These exercises are a combination of
physical and mental exercises concentrating on move-
ment control, body position, and respiration [9].

Studies have recently focused on the effects of yoga ex-
ercise. For instance, the effects of yoga on pain relief and
increasing the range of motion in females with lumbar
disc herniation [11] and pain, back flexibility, depression,
also its effects on serum serotonin levels and neurotroph-
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ic factors in females with a chronic backache have been
reported [12]. Also, some review studies have shown the
effectiveness of yoga as a treatment for musculoskeletal
disorders [13, 14]. However, in some studies, the effect of
yoga on backache in old females over 65 years old was
not reported [15]. Moreover, yoga was effective on knee
pain caused by osteoarthritis in the elderly [16].

The results of studies on the effectiveness of yoga on
elderly patients are not completely consistent. Although
some studies have indicated the effectiveness of yoga
[11, 12], some others have shown that yoga exercises
have no positive effect on the relief of elderly patients’
pain [15]. Numerous studies have been conducted on a
particularly painful position, such as pain in the waist,
knee, neck, or other areas of the body [12, 16]. How-
ever, many elderlies experience pain in different areas of
their body, including knees, hands, feet, neck, and waist.
Furthermore, considering the different lifestyles of the
elderly in Iran [17] and the possibility that different areas
of the old people’s bodies may be affected by the chronic
pain, further studies are definitely needed in this area.
Hence, the research team decided to evaluate the effect
of Yoga on musculoskeletal pain in elderly females.

2022, Volume 20, Special Issue on Occupational Therapy

2. Materials and Methods
Participants

The present study was a randomized clinical trial
(IRCT20150519022320N11) performed on 75 elderly
females referring to Health Services Center No. 1 and
health centers under the control of this center, in Raf-
sanjan City, from 22 April 2017 to 20 December 2017.
Inclusion criteria were female gender, age over 60 years,
the ability to perform yoga exercises without the inabil-
ity to exercise, and having a minimum literacy. People
with musculoskeletal pain less than three months, pain
intensity less than three based on Visual Analogue Scale
(VAS) criteria, Parkinson’s disease, Alzheimer’s disease,
recent fracture, drug addiction, the history of mental ill-
ness or the use of psychosocial drugs, admission to the
psychiatric ward, other sports and exercise prohibitions,
were not included in the study. Exclusion criteria were
the use of other pain relief treatments, unwillingness to
continue the program, fracture occurrence, start of taking
narcotic drugs, absence in 25% of yoga trainings. Based
on the exclusion criteria, eight individuals were excluded
from the intervention group: two due to unwillingness (in
the fourth week), three due to the absence of excessive
permission, one due to the start of surgical treatment, and

Assessed for eligibility =200

Lacked the inclusion criteria (n= 125)
-Musculoskeletal pain more than three
months (n=70)

-Exercise prohibitions (n=40)

-Recent fracture (n=15)

Randomization =75

Allocated to the intervention group (n= 38)
- Received the allocated intervention (n= 38)

- Did not receive the allocated intervention (n=

T

Lost to follow-up (n=4)

Discontinued intervention(n=4)

v
Analyzed=30

Figure 1. Flow diagram of the study protocol

Allocated to the control group (n=37)
- Received the allocated intervention (n= 0)

- Did not receive the allocated intervention (n=

37)

Lost to follow-up (n=4)

Discontinued intervention(n=3)

v

Analyzed=30
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two due to traveling (in the eighth week). Also, seven pa-
tients were excluded from the control group: two cases
due to reluctance to continue to cooperate (in the fourth
week), three due to the start of the new treatment, and
two due to bone fracture (in the eighth week) (Figure 1).
It is noteworthy that the trained person evaluated the par-
ticipants based on the inclusion and exclusion criteria.

Intervention

The research procedure and the fundamental objec-
tives were fully explained to the subjects, and written in-
formed consent was obtained from the participants. The
sample size was determined to be 28.6 people in each
group using the statistical formula and considering the
standard deviation of 1.4, the significance level of 0.05,
the power of 90%, and the effect size of 1.2, and 30 cases
were considered for each group for more confidence [11]
(Equation 1).

B 2(2’—a/2+217ﬁ)2(52 B

= 28.6

.n
There were 700 records of elderly females in these cen-
ters, of which 200 were selected by the simple random
sampling and were contacted, 125 lacked the inclusion
criteria (70 having musculoskeletal pain for more than
three months, 40 having exercise prohibitions, and 15
having a recent fracture). The remaining 75 patients with
self-declaration of musculoskeletal pain [ 18] were select-
ed. Then, they were randomly assigned to the intervention
(38 people) and control (37 people) groups (Figure 1).

Data collection

The pain questionnaire was answered by the elderly who
were educated and completed for the illiterate ones by the
club’s secretary. First, demographic information, including
the level of education, occupation, economic status, and
other information of the questionnaire, including the his-
tory of fracture, history of hospitalization for other causes,
and taking drugs to control the pain, were questioned and
recorded, and the height and weight were measured.

The intervention group was then supervised by a
trainer experienced with the elderly with a valid degree
(the document was observed, and its copy was kept at
the gym). Yoga was done within three 1-hour sessions
weekly for eight weeks. The exercises were done in the
morning after a brief breakfast. After attending the gym
and wearing bright clothes (according to the trainer’s
instructions), the mats were put with the supervision of
the researcher and coach such that everyone could see
the coach and hear her voice. Moreover, there was suf-
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ficient space for exercising not to hit each other. After
putting their hands on their knees, the subjects listened
to the coach with their eyes closed. Positive thinking
was implemented as follows: Take away all the negative
thoughts, focus on strengths, belongings, and abilities,
discover what you encounter with, such as the person,
the object, and the situation, and focus and pay attention
to the positive aspects of it and breathe deeply while sit-
ting for the first 10 min and thank the creator. It was fol-
lowed by the intellectual release of all mental affiliations.

The proper movements were performed for 40 min
considering the elderly constraints, with the supervision
of the coach and researcher. Standing, sitting, and lying
movements were performed. The conditioning, focusing,
and relaxation were performed for 10 min. The control
group did not participate in yoga classes. During the
study course, they were contacted by the researcher. The
subjects were referred to the service center for a doctor’s
appointment, and they were examined in terms of the ex-
clusion criteria. The researcher guided participants in the
control group to receive routine interventions for old peo-
ple (such as controlling blood pressure and blood sugar).

The short form of the McGill pain questionnaire has
three parts. The first part consists of 15 words, of which
11 words were for sensory examination, and four words
were for emotional examination of pain. Each row was
marked as painless, mild, moderate, and severe pain,
respectively, and scored 0 to 3 (O=painless, 1=mild,
2=moderate, and 3=severe). The scores were summed.
The second part included VAS, which is a horizontal line
with “no pain” at one end to “worst possible pain” at the
other end [5]. The third part is a 6-point verbal scale, in
which the patient was asked to choose from six words,
being scored from none=0 to overwhelming=5. Finally,
the total score of these three items was considered.

The McGill Pain Questionnaire, as a self-report question-
naire, is the most reliable instrument for measuring pain,
especially resistant chronic pain. Several studies have used
this questionnaire to measure elderly pain. For example,
Dicorros et al. used this instrument to measure the pain in
elderly females [19]. Dos Santos et al. also showed that
the McGill Pain Questionnaire could effectively assess
chronic pain in the elderly [20]. It has been one of the
most applicable tools for more than 30 years, designed to
evaluate the sensory, emotional, and pain assessment as-
pects. Adel Manesh et al. recommended the Persian ver-
sion of McGill as a reliable, valid, and sensitive multi-
dimensional tool to assess musculoskeletal pain [21].
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The scientific validity of the McGill Pain Question-
naire has been evaluated in several studies in Iran. Shi-
razi et al. used the McGill Pain Questionnaire to assess
the pain of 205 elderly patients referring to Ahwaz health
centers for six months. In this study, Cronbach’s alpha
coefficient was 0.94, and its reliability coefficient was
0.88 [3]. Khosrawi investigated the validity and reliabil-
ity of the questionnaire in patients with cancer in 2012
and reported the Cronbach’s alpha coefficient of 0.85,
and the reliability coefficient of over 0.8 in all aspects
(sensory, emotional, and evaluation aspects) [22].

Statistical analysis

All statistical tests were performed using SPSS software
v. 18. Quantitative data were presented as Mean+SD,
while qualitative data were demonstrated as frequency
and percentage (%). Kolmogorov-Smirnov test was used
to evaluate the normality of the data. An independent t-

2022, Volume 20, Special Issue on Occupational Therapy

U test was used if the data had no normal distribution. To
compare the changes of the two groups in the first and
second months compared to before the study, if the data
were not normal, Friedman test and, if normal, analysis
of variance with repeated measures were used. Bonferro-
ni post hoc test was used to compare the trend of changes
in the study groups. A p-value of <0.05 was considered
statistically significant.

Data availability

The data associated with the paper are not publicly
available but are available from the corresponding au-
thor on reasonable request.

3. Results

The MeantSD of the age was 63.5£3.67 and
63.26+3.52 years in the intervention and the control

group, respectively; however, there was no significant
difference between the two groups (P=0.80). Moreover,

test was used to compare the intervention and control
groups if the data were normal, and the Mann-Whitney

Table 1. Demographic characteristics of the intervention and control groups

No.(%) / MeantSD
Variables P
Intervention Group (n=30) Control Group (n=30)

Married 26(86.6) 24(80.0)
Marital status Widow 2(6.7) 3(10.0) 0.48
Divorced 2(6.7) 3(10.0)
Housekeeper 26(86.7) 25(83.4)
Job 2.29
Employee 4(13.3) 5(16.7)
Minimum literacy 6(20.0) 10(33.3)
Education Elementary 18(60.0) 15(50.0) 1.36
Secondary 6(20.0) 5(16.7)
Good 14(46.7) 18(60.0)
Moderate 6(20.0) 7(23.3)
Economic level 6.03
Poor 9(30.0) 2(6.7)
Depended 1(3.30) 3(10.0)
Age (y) 63.5+3.67 63.26+3.52 0.80
Body Mass Index (kg/m?) 30.71+3.84 30.38+3.97 0.74
Number of children 4.63+1.86 4.1+1.90 0.27
Duration of pain (y) 5.06+4.04 5.71+4.32 0.91

A P-value less than 0.05 was considered to be statistically significant. Mranian Fehabilitation Mournal
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Table 2. Comparing pain-related characteristics between the intervention and control groups

No.(%)
Variables P-Value
Intervention Group(n=30) Control Group(n=30)

Yes 21(70.0) 19(63.3)

Hospitalization 0.30
No 9(30.0) 11(36.7)
Yes 7(23.3) 8(26.7)

History of fractures 0.08
No 23(76.7) 22(73.3)
neck 6(20.0) 6(20.0)
Hand 3(10.0) 3(10.0)
Shoulder 4(13.3) 5(16.7)

Location of fractures 1.59

Waist 2(6.7) 2(6.7)

Knee 11(36.7) 10(33.3)
leg 4(13.3) 4(13.3)
movement 20(66.7) 23(76.7)

Pain relief factors sleeping 5(16.7) 4(13.3) 0.82
sitting 5(16.7) 3(10.0)

A P-value less than 0.05 was considered to be statistically significant. Oranian Fehabilitation Mournal

elementary education level was reported as the high-
est level of education in both intervention and control
groups (60% in the intervention group and 50% in the
control group). The MeantSD duration of pain was
5.06+4.04 in the intervention group and 5.71+4.32 in the
control group. Also, the Mean+SD of Body Mass Index
(BMI) was 30.71+3.84 kg/m? in the intervention group

and 30.38+3.97 kg/m? in the control group. Nonetheless,
there was no statistically significant difference between
the two groups regarding demographic factors, duration
of pain, and BMI (Table 1). Pain-related characteristics
included hospitalization and location and history of frac-
tures, and pain relief factors between intervention and
control groups. Based on the findings, there was no statis-

= === [ntervention

== Control
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Figure 2. Comparison of the mean total pain in the intervention and control groups before and after four and eight weeks of

the studyl
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Table 3. Mean total pain and its subscales scores before and at the end of the 4™ and 8™ weeks between the groups

MeantSD

P
Variables Groups er s
Before Fourth Week Eighth Week {Within-Group)
Intervention 17.16+4.92 15.06+4.75 13.53+4.73 0.0001
Sensory pain
control 17.00+4.54 17.13+4.47 17.23+4.5 0.283
P-value (Between-group) 0.89™ 0.053" 0.001" -
Intervention 4.80+1.93 3.43+1.79 2.53+1.54 0.0001""
Emotional pain
control 4.3611.27 4.37+1.27 4.40£1.33 0.891™
P-value (Between-group) 0.45" 0.026" 0.0001" -
Intervention 5.35+1.13 4.50+1.14 3.92+1.30 0.0001
VAS
control 5.02+1.14 5.05+1.16 5.06+1.15 0.267
P-value (Between-group) 0.17° 0.069™ 0.001™ -
Intervention 2.40+0.77 1.70+0.70 1.30+0.59 0.0001""
Current pain
control 2.26%0.73 2.26%0.73 2.16+0.69 0.065
P-value (Between-group) 0.60" 0.005" 0.0001" -
Intervention 29.72+7.19 24.70+7.00 21.29+6.91 0.0001
Total pain
control 28.65+6.37 28.82+6.27 28.8716.25 0.46
P-value (Between-group) 0.54™ 0.019™ 0.0001™ -

A P-value less than 0.05 was considered to be statistically significant.

"Mann Whitney U test, "Independent t-test, “Friedman test

tically significant difference between the two groups in
terms of hospitalization (P=0.30) and location (P=1.59)
and history of fractures (P=0.80), and pain relief factors
(P=0.82). According to the findings, 70 % in the interven-
tion group and 63.30% in the control group had a history
of hospitalization for various reasons. Also, the findings
of the study indicated that 23 patients in the intervention
group (76.7%) and 22 in the control group (73.3%) did
not mention the history of fractures. Moreover, the knee
was reported as the most common pain area of location
in both intervention and control groups (36.70% in the
intervention group and 33.30% in the control group).
The most pain-intensifying agent was movement in both
intervention and control groups (66.7% in the interven-
tion group and 76.7% in the control group) (Table 2).

The findings related to the pain and its subscales in-
dicated that before the intervention, the average pain in
the intervention group was 29.72+7.19 and in the control
group was 28.65+6.37, and there was no significant dif-
ference between the two groups (P=0.54). The average

Mranian Sehabilitation Mournal

of the pain subscales before the intervention was similar
between the two groups. The statistical test did not show
any significant difference between the two groups before
the intervention in this regard (P>0.05). At the end of the
fourth week after the intervention, the Mean+SD pain
score of the intervention group was 24.7+7.00, and in
the control group, it was 28.82+6.27. Furthermore, the
emotional and current pain subscales were further re-
duced in the intervention group compared to the control
group, indicating pain relief in this group. The statisti-
cal test showed a significant difference between the two
groups before and at the end of the fourth week in terms
of mean total pain (P=0.019) and subscales of emotional
(P=0.026) and current pain aspects (P=0.005). Accord-
ing to the independent t-test and Mann-Whitney test, the
subscales of sensory pain aspect (P=0.053) and pain se-
verity (P=0.069) in the two groups before and at the end
of the fourth week did not differ significantly. At the end
of the eighth week after the intervention, the Mean+SD
pain score of the intervention group was 21.29+6.91
and in the control group was 28.87+6.25. At the end of
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Table 4. Comparison of the difference between the mean total pain scores in the fourth and eighth weeks

Pairwise Comparisons

0, 9 H b
Mean 95% Confidence Interval for Difference!

Groups Pain (1) Pain (J) i Std. Error Sig.b
Difference (I-)) Lower Bound Upper Bound

Fourth week 5.023" 0.358 0.0001 4.141 5.906

Intervention Before
Eighth week 8.430° 0.570 0.0001 7.025 9.835
Fourth week Eighth week 3.407" 0.302 0.0001 2.662 4,151
Fourth week -0.170 0.358 1.000 -1.053 0.713

Control Before
Eighth week -0.213 0.570 1.000 -1.618 1.191
Fourth week Eighth week -0.043 0.302 1.000 -0.788 0.701

the eighth week, all pain subscales in the intervention
group decreased compared to the control group. The in-
dependent t-test and Mann-Whitney test showed a sig-
nificant difference between the overall score of the pain
(P=0.0001) and its subscales, including emotional and
current pain (P=0.0001), sensory pain (P=0.001), and
pain severity (P=0.001) (Table 3). The total mean pain
score in intervention and control groups at the end of
the fourth and eighth weeks of the study compared to
the baseline. As shown in Figure 2, a descending pain
trend was observed in the intervention group indicating
the decreased pain in the intervention group. The find-
ings related to the intra-group comparison between the
intervention and control groups showed that the mean of
pain and its subscales in the intervention group at the end
of the fourth and eighth weeks decreased compared to
the pre-intervention condition indicating the pain relief
compared to the baseline (P=0.0001) (Table 3). Fried-
man and ANOVA with repeated measures showed a sig-
nificant difference between the fourth and eighth weeks
compared to the baseline (P=0.0001). However, in the
control group, the mean total pain and its subscales did
not change at the end of the fourth and eighth weeks
compared to the baseline (Table 4).

4. Discussion

In this study, all types of musculoskeletal pain in healthy
elderly were considered. In many studies, the effect of
yoga was considered only on a painful region. For ex-
ample, Akbari et al. [11] assessed the effect of yoga and
common exercises on depression, pain, functional disabil-
ity, and lumbar motion domain in females aged 28 to 60
years with a lumbar disc herniation. The findings of this
study showed that yoga effectively reduced the backache
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caused by lumbar disc herniation. Despite the differenc-
es between this study and the present study, in terms of
the type of pain, sample size, number of yoga sessions,
and pain evaluation tools, the findings of the two stud-
ies are consistently indicating the effect of yoga on acute
pain and in younger people in a certain position similar
to chronic musculoskeletal pain in old people. However,
Teut et al. [15] compared the effects of yoga and tradition-
al Qigong medicine on chronic back pain in elderly aged
65 years and older and reported that yoga did not relieve
back pain. This finding is not consistent with the findings
of the current study. In the mentioned study, participants
were complaining of back pain for 18 to 20 years, and
60% of the subjects took medication. In the present study,
the mean duration of pain was five years. The reason for
this difference in the results of this study can be due to the
area of the pain in these two studies and the long duration
of lower back pain in Theo Michelle et al.’s study.

The current research results suggested that the eight
weeks of yoga practicing reduced all dimensions of pain
based on the McGill Pain Scale decreased further during
eight weeks compared to the four weeks in elderly fe-
males. In the study by Park et al. in 2017, the severity of
pain decreased further during three months compared to
the eight weeks [16]. This result suggests that more time
is required to indicate the effects of yoga on all aspects of
pain. Yoga exercises do not improve all aspects of pain
in the short term, and yoga exercises for a long time are
required in this regard.

The findings of this study showed that the most painful
zone was in the knee area, and the average BMI of the el-
derly was above 30. In a study conducted by Shirazi et al.
on the prevalence of musculoskeletal pain in the elderly, it
was also reported that the knee was the most frequent region
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of pain, followed by the neck, shoulder, waist, and hands
[3]. Considering the culture of traditional Iranian society,
in many activities, such as sitting on the ground and using
the Iranian toilet, the knee bends more than 90 degrees. In
this situation, a huge deal of stress is applied to the knee.
These stresses will be associated with damage to the knee
structures related to tibiofemoral and patellofemoral joints
and will eventually lead to pain and disability [4]. Also, in
the study by Alipour et al., elderly with a BMI of more than
30 had significantly more pain than other elderly. Knee pain
resulted in reduced movement and increased weight. Again,
weight gain leads to more pressure on the knee [23].

One of the limitations of this study is the lack of long-
term follow-up. Future studies with consistent follow-up
for a longer duration could be planned to explore the sub-
stantial and constraint effect of yoga. Although several
studies have reported similar findings, the type and time
of yoga practice varied between studies, and hence, the ef-
fect might also vary according to the design of the study.

5. Conclusion

According to this study, yoga exercise may significant-
ly reduce musculoskeletal pain and some subscales of
the McGill Pain Scale, including sensory dimension and
severity of pain in older females after eight weeks. Thus,
yoga exercise for eight weeks may be recommended as a
non-pharmacological treatment option to improve mus-
culoskeletal pain in older females.
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