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ABSTRACT

Introduction: The impact of knee osteoarthritis (OA) on physical activities of daily life was studied extensively among the
elderly across the globe but not well understood in the Saudi Arabian populace with cultural consideration. This paper
assessed the association between knee flexion range of motion (ROM) and ritual physical activities among elderly males
due to knee OA.

Methods: A cross-sectional study with a sample of 139 males aged 56-74 years diagnosed with knee OA recruited at
prayer places. The subjective evaluation was carried using a disease-specific Arabic knee physical functional questionnaire
Knee injury and OA Outcome Score-Physical Function Short form (KOOS-PS), and the anthropometric measure of knee
flexion ROM was objectively measured by a manual goniometer.

Results: The mean and standard deviation of the study sample age, height, weight, and body mass index were 66.9 +
4.09 years, 158.4 + 6.1 cm, 74.6 £ 7.1 kg, and 29.6 + 1.9 kg/m?, respectively. The mean, standard deviation and median
of the knee flexion ROM and Arabic-KOOS-PS Questionnaire score were 100.7 + 7.9, 101.5 and 12.9 + 13.7, 13.4. The
non-parametric Spearman correlation coefficient between the knee stiffness and KOOS-PS physical activities resulted very
strong positively correlation, r = 0.967.

Conclusion: A strong positive correlation has been found between hidden knee disability and ritual physical activities

among male cohorts in Saudi cultural community with knee OA.
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INTRODUCTION

In 2020, it was estimated by the World Health Organization
(WHO) that 15% of world population (over 1 billion) lives
with some form of disability and 2-4% experience significant
difficulty during physical activities with the ageing process
and chronic health conditions which lead to increase in the
rate of disability, and the worst affected are older people (1).
“A disability is any condition of the body or mind (impair-
ment) that makes it more difficult for the person with the
condition to do certain activities (activity limitation) and
interact with the world around them” (participation restric-
tions) (2). A person is generally considered disabled in the
family and community when the disability is apparent to the
eye. A person with disability resulting from a chronic disease
sometimes may visually appear normal but faces difficulty
performing task specific physical activities. The individuals
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with disability may sometimes be unaware of their disability
status or do not appreciate it until they discover it accidentally
or they go through specific tasks. Most of the extended fami-
lies have a disabled person, and a normal person takes care of
them (1). Knee osteoarthritis (OA), being a chronic and one
of the ten diseases in developed countries has been recorded as
9.6% and 18% in men and women over 60 years respectively.
80% of them have limited movement and 25% are unable
to perform their major physical activities of life (3). Recent
studies in Middle-east in the year 2020 have concluded that
there was an impact of culture on health and effects of OA on
physical activity limitation, participation, and religious activ-
ities (4). One Saudi-based study has stated that Muslim wor-
shipers in Saudi society who could not perform the prayers
on the floor which actually requires full flexion of the knee
joints, have adapted to chair usage to offer the prayers due to
their knee pain caused by OA (5). OA commonly affects the
movable as well as weight bearing joints (6).

Data provided by United Nations stated that the current
population count of Saudi Arabia is 3,528,839 as on May
19,2021 (7). Approximately, 71.72% were aged between 15
and 64 years, and about 3.41% were aged above 65 years (8).
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General Authority of Statistics, 2017 Saudi Arabia has stated
that male Saudi population (38,577) 65 years and above had
mild to severe difficulty in walking and climbing stairs (9).
According to the WHO report on Saudi Arabia, the mean
life expectancy was 74.9 years in 2016 (2). In a preliminary
report of the World Health Survey, 2019 conducted by
Ministry of Health, Saudi Arabia has stated that the gen-
eral health status reported that the difficulty with moving
around and participation in the community declined as the
age increased (10). Social welfare system in the Kingdom
of Saudi Arabia has been said to be strong enough toward
its vision 2030 with various health and social care policies
laid down by the “Ministry of Human Resources and Social
Development” (11). Saudi health literature stated that the
road traffic accidents, head and spinal cord injuries and chil-
dren with cerebral palsy have been the main contributing
factors and causes of chronic disability in Saudi Arabia (12).
One recent review stated that there was a paucity of litera-
ture on disability and an estimated figure of 0.8% in Saudi
population has disability (13). It has been well explained that
there is a progressive pain and decline in physical activities
thereby increasing deformities and disabilities among knee
OA population (6). A current randomized controlled trial
concluded that the progressive resistance strength training
in non-weight bearing positions among knee OA patients is
helpful in improving quality of life (14). A study in the year
2000 by Steultjens ez al. and associates has concluded that
the knee flexion range of motion (ROM) was a strong deter-
minant factor and is associated with disability (15). Recent
studies in Saudi Arabia have concluded that the severe knee
OA patients have worse knee pain and declined quality of
life (5,16).

The impact of knee OA on physical activities of daily life
was studied extensively among elderly across the globe but
not well understood in the Saudi Arabian populace with
regard to subjectively assessed knee disability and objec-
tively measured flexion knee ROM in population who per-
form the ritual acts such as 5 times daily prayers in which
normal to extreme joint movements are involved. The
author hypothesizes that the unnoticed knee joint stiff-
ness/reduced knee flexion ROM has an association with
the increasing severity of knee related disability assessed
among knee OA patients in Saudi Arabia. The aim of the
study was to explore whether the hidden knee stiffness is
associated with the daily ritual physical activities among
elderly mobile males with knee OA in Saudi Arabic eth-
nicity. The objective of the study was to determine whether
there was an impact of objectively measured knee ROM
on subjectively assessed knee disability among elderly male

with knee OA.

METHODS

The sample for this present study (7 = 139) was collected by
a convenience sampling method of cross-sectional observa-
tional study design. The participants (aged above 55 years)
recruited were male adults with knee OA who were other-
wise mobile and managed to visit outdoor activities in the
Governorate of Al-Majmaah, Riyad Province, Kingdom of
Saudi Arabia. The sample was targeted in the community
participation such as at prayer houses (Mosques). A for-
mal face to face interview was conducted soon after the
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prayers. On an initial contact with them, the subjects were
asked about any knee difficulty while offering their prayers.
Inclusion criteria, elderly male individuals with knee OA
who were otherwise mobile and actively participated in the
community. Exclusion Criteria, knee replacement, pre-pa-
tellar bursitis, old tibia fractures with a history of a 6-month
duration, rheumatoid arthritis and variants of arthritis, old
stroke patients, various hip conditions, knee OA along with
hip OA and surgeries including knee replacement, morbid
obesity, and various neurological disorders were excluded.
On initial interview, most of the subjects reported that they
were pre diagnosed with knee OA and faced difficulty in
bending their knees.

After taking the history, it was decided to evaluate their
knee problems both subjectively using a well-validated knee
specific health questionnaire Knee injury and OA Outcome
Score Physical Function Short form (KOOS-PS) where a
lower score indicates a higher level of disability and vice
versa, and objectively by measuring their knee joint flexion
ROM where the position of the patient was supine lying as
per patient convenience and then the active knee flexion
ROM was measured using manual goniometer. The study
protocol was explained to the subjects. Then the study par-
ticipants were asked for a written informed consent form
before the start of the initial physical examination and fol-
lowed by the actual study protocol. Due to the fact that
all of them were already diagnosed with knee OA, it was
decided to re-confirm the diagnosis based on the standard
American College of Rheumatology criteria (17). Among
139 initially interviewed subjects, 88 (63.3%) were affected
bilaterally while 53 were more affected by the right knee
(Grade 3 OA) than by the left knee (Grade 3 OA) and 35
were more affected by the left knee (Grade 2 OA) than
by the right knee (Grade 2 OA); 51 (36.7%) were uni-
laterally affected OA where 36 were affected by the right
knee (Grade 2 OA) and 15 were affected by the left knee
(Grade 2 OA). Participants who met the inclusion criteria
were asked to fill the questionnaire after making an attempt
to sit on the floor to recollect the perception of the accurate
difficulties and to avoid the recall bias.

The study sample size for this study design was obtained
by calculating the formula based on the previous cross-sec-
tional studies and a sample of 139 subjects extracted from
the formula (n = z02 p (1-p)/d2). A total of 139 adult
males (aged above 55 years) were randomly chosen from 47
Mosques (places of worship).

The data was collected from January to March, 2021 in the
city of Al-Majmaah, Riyad Province, Saudi Arabia.

KOOS-PS Saudi Arabic Version was obtained from the
domains of function, daily living and sports and recre-
ational activity subscales of long scale KOOS (18). This
scale is intended to measure the different levels of individ-
ual’s difficulty experienced during the daily activity due to
their ailments with the knee. This short form with fewer
items has an advantage to limit responder burden and is
preferable in special populations such as the elderly and
relevant to the people with a range of knee problems. It
has seven items such as (1) “rising from bed,” (2) “putting
on socks/stockings,” (3) “rising from sitting,” (4) “bending
to floor,” (5) “twisting/pivoting on your injured knee,” (6)
“Kneeling,” (7) “Squatting” (koos.nu). The measurement
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properties of the KOOS-PS are considered reliable and
valid (19). The Arabic version of KOOS-PS was used in
this study to bring out their hidden knee difficulties during
physical activities which would provide a comprehensive
information relevant to their disability.

Goniometer is generally used by related health care profes-
sionals to measure the knee flexion ROM. Review board of
Majmaah University approved the study where the study
was carried out. This research was done based on the prin-
ciples laid by declaration of Helsinki (Revised 2013) and
the Council for International Organizations of Medical
Sciences guidelines, International ethical guidelines for
health-related research involving humans (2016). The data
of participants of the study were maintained confidential.

Obtained patient data were analyzed using Statistical
Package for the Social Sciences Version. Descriptive sta-
tistics were determined for demographic characteristics
such as age, height, weight and body mass index (BMI),
objectively measured knee flexion ROM and for overall
KOOS-PS score as well as for individual self-rated items.
Non-parametric Spearman’s Correlation was generated for
the knee flexion ROM and KOOS-PS self-rated outcome

score as well as for each item.

RESULTS

The demographic characteristics of the sample (7 = 139)
are presented in Table 1 which displays the sample mean,
standard deviation, median and minimum to maximum of
the subjects age, height, weight and BMI of the elderly male
who actively participated in the community.

Table 2 displays descriptive statistics such as mean, standard
deviation, median and minimum to maximum of objec-
tively measured knee flexion ROM of all the subjects with
knee OA (7 = 139) with the help of a manual goniometer
along with self-rated knee physical disability disease-spe-
cific questionnaire, KOOS-PS.

Table 3 presents the correlation between the knee joint
flexion ROM and total KOOS- Short form score. Results
demonstrated that the knee joint flexion ROM stiffness was
positively associated with self-rated knee physical disabil-
ity. The overall score of the scale showed the worse physical
activity due to the knee flexion movement restriction in
knee OA among older adults.

TABLE 1. Demographic characteristics of the sample (n=139)

Characteristics Mean+SD Minimum Maximum
Age in years 66.9+4.09 56 74
Height in cm 158.416.16 150 170
Weight in kg 74.67.12 65 83
BMI 29.6+1.9 24 32

BMI: Body mass index, Cm: Centimeters, Kg: Kilograms, SD: Standard
deviation

TABLE 2. Mean, standard deviation and median of knee-ROM and
KOOS-PS score (n=139)

Variables Mean£SD  Median ~ Minimum  Maximum
ROM-knee flexion 100.9°+7.9 1015 950 120°
KOOS-PS SCORE  12.9£13.7 13.4 0 43

SD: Standard deviation, KOOS-PS: Knee injury and osteoarthritis
outcome score physical function short form, ROM: Range of motion
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Table 4 results demonstrated that the knee joint flexion
ROM stiffness involving the “squatting activity” item was
positively associated with self-rated knee physical disability.
The “squatting activity” score of the scale showed the worse
physical activity due to the knee flexion movement restric-
tion of the knee joint in knee OA among older adults. The
correlation coeflicient was found to have a very strong posi-
tive correlation between the two measured variables.

Table 5 result showed that the knee joint flexion ROM
stiffness involving the “kneeling activity/sitting” was pos-
itively associated with self-rated knee physical disability.
The “kneeling activity” item score of the scale showed the
worse physical activity due to the knee flexion movement
restriction among older adults. The correlation coefficient
was found to have very strong positive correlation between
the two measured variables.

Table 6 depicted the correlation between flexion ROM and
individual items of KOOS-PS short form scores. A positive

TABLE 3. Spearman correlation coefficient (Spearman’s Rho) of knee
flexion ROM and self-rated disability of KOOS-PS total score
Variables
ROM- Knee flexion
Total KOOS-PS SCORE

The statistical significance is marked with “*”. **Correlation is significant
at 0.05. KOOS-PS: Knee injury and osteoarthritis outcome score
physical function short form; ROM: Range of motion

Spearman’s Rho
0.857**

p-value
<0.001

TABLE 4. Spearman correlation coefficient (Spearman’s Rho) of
self-rated disability of KOOS-PS scale-squatting Item with knee ROM
Variables Spearman’s Rho p-value
ROM-knee flexion 0.967** <0.001
KOOS-PS squatting item

The statistical significance is marked with “*”. **Correlation is significant
at 0.05. KOOS-PS: Knee injury and osteoarthritis outcome score
physical function short form; ROM: Range of motion

TABLE 5. Spearman correlation coefficient (Spearman’s Rho) of
self-rated disability of KOOS-PS scale-kneeling item with knee ROM
Variables Spearman’s Rho
ROM-knee flexion 0.842*
KOOS-PS kneeling item

The statistical significance is marked with “*”. **Correlation is significant
at 0.05. KOOS-PS: Knee injury and osteoarthritis outcome score
physical function short form; ROM: Range of motion

p-value
<0.001

TABLE 6. Spearman correlation coefficient (Spearman’s Rho) of
self-rated disability of KOOS-PS individual items with knee flexion
ROM

Variable Individual Spearman’s Rho  p-value
KOOS-PS Iltems

Knee flexion-ROM ~ KOOS-PS-1 0.733** <0.001
KOOS-PS-2 0.848**
KOOS-PS-3 0.849*
KOOS-PS-4 0.778*
KOOS-PS-5 0.681**
KOOS-PS-6 0.842**
KOOS-PS-7 0.967*

The statistical significance among grade groups is marked with
“**Correlation is significant at 0.05. KOOS-PS: Knee injury and
osteoarthritis outcome score physical function short form; ROM: Range
of Motion
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correlation was found between the knee joint flexion-ROM
and all the individual items such as “rising from bed,”
“putting on socks/stockings,” “rising from sitting,” “bend-
ing to floor,” “twisting/pivoting on your injured knee,”
“Kneeling,” “Squatting.” The Squatting activity showed
the worse physical activity restriction of the knee flexion

» o«

movement among older adults with a very strong positive
correlation supporting the hypothesis of the study.

DISCUSSION

There were studies done previously to relate the knee ROM
with self-rated knee disability in knee OA population from
various settings such as pre-operative evaluation in surger-
ies (20) and in randomized control trials involving differ-
ent interventions (21). To the author’s knowledge, this is
the first study reporting the hidden knee disability due
to knee OA associated with (impact on) specific physical
activities such as squatting (Sujud-prostration) and kneel-
ing (Tashahud-kneel sitting) poses needed to be adapted

during prayers on the floor.

A present study had cross-sectionally evaluated the subjects
for their physical activity, quality of life using only subjec-
tive outcome measures and found the reason for adapta-
tion of an alternative method of chair usage to offer the
prayers (5). In the present study, the author has correlated
the objective knee disability (declined knee ROM) using
a goniometer with subjective outcome physical activities
using a self-rated questionnaire where the subjects faced
physical difficulties during prayers (Salat) in an authen-
tic prayer procedure which requires various knee range of
movements. Their disability is considered latent/hidden
because they did not appreciate the pain or their inabil-
ity to perform knee specific physical activities during daily
prayers.

The novelty of the current study was to correlate the knee
flexion ROM with the self-rated knee activities among
elderly male Muslims who were otherwise mobile and inde-
pendent but were religious and have been offering prayers
5 times every day by choosing an alternative method of sit-
ting on a chair due to knee OA. Mactaggart er 4l. in 2016
have stated that the disability could be better evaluated
using self-rated scales and physical examination in knee
OA population (22). KOOS-PS questionnaire is one such
a scale extracted from KOOS long form where the maximal
score means no symptoms and the minimal score means
maximum disability (23).

The joint stiffness in terms of disability has been observed
in knee OA (15). Foo and his teammates in 2017 have
found extreme disability using a subjective measure (24).
Alkan er al. in 2014 have found a positive association
between knee OA and disability (25). A few studies have
reported that the knee stiffness is a determinant factor for
activities of daily life (25,26). Moreover, some amount
of ROM is required to obtain adequate functional tasks
such as extreme knee flexion (27). One study reported
that there was a moderate relationship between the knee
ROM <110° and the limitation of activities and partici-
pation restrictions in the OA knee population who were
undergoing knee replacement (20). The current study has
found a strong positive correlation between the knee flexion
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ROM and self-rated KOOS-PS short form score where the
declined score indicates an increased disability, that is, as
the stiffness increased, the disability increased. The mean
ROM of the study by Wyldea ez al., 2014 was <110° which
shows the moderate association between the two variables
(20) whereas in current study, the mean flexion ROM was
100.9° and found the correlation with the self-rated knee
disability.

In the Wyldea ez al. study, the mean ROM was <110° which
caused the moderate correlation because their population
was indicated for joint replacement surgery where such
patients experienced severe pain and joint stiffness with
grade 3 or 4 knee OA (20). In the present study, the par-
ticipants attained an alternative method of chair usage to
accomplish the required physical activities during prayer
procedure to overcome the knee squatting and kneeling
difficulties. When the participants were asked to make a
formal sitting which is an authentic way of offering prayer
on the floor before filling the questionnaire, the restricted
knee flexion ROM would have been appreciated by them
and the participants would have chosen their difficulty
levels which would have resulted in a strong positive cor-
relation depicting the impact of hidden knee disability on
ritual physical activities.

In general, the patients tend to avoid the joint pain and stiff
positions during activities of daily living in order to not appre-
ciate the symptoms (28). This avoidance nature of the knee
OA patients further leads to the enhancement of the stiffness
symptoms thereby muscle atrophy proceeding to knee dis-
ability (29). One study has reported that the decreased ROM
caused an increased locomotor disability where they found
a strong association between ROM and locomotor disabil-
ity (30). This is similar to the findings of the current study.
Steultjens ez al., in 2000 have concluded that the restricted
joint ROM was said to be an important risk factor for the
locomotor disability in knee OA patients (15).

When the flexion ROM was correlated with the individ-
ual items of the questionnaire, there was a high correlation
between knee flexion ROM and squatting as well kneeling
positions. This correlation was generated because these two
action tasks were involved during the prayers several times
a day. As mentioned earlier, the avoidance nature of knee
OA patients was to not appreciate the pain and stiffness in
these two actions, the correlation was high as these actions
involved extreme knee flexion movements (29). A study
in the year 2019 in Saudi Arabia has concluded that there
was a correlation between movement difliculties and the
affected joints with knee OA (31). One performance-re-
lated study using the physical activity restriction scale stated
that the patient-rated levels of dysfunction have a positive
correlation with the disability due to knee OA (32).

When compared to the study done by Wyldea ez /., a
decreased ROM <110° knee flexion was significantly cor-
related with WOMAC- function (20) which was also sup-
ported by the findings of the current study with knee flexion
ROM with squatting, kneeling and overall tasks. One recent
study in the Kingdom of Saudi Arabia by Mohammed and
associates in 2018, have concluded that their participants
were not aware of disabilities associated with knee OA (33).
Due to the lack of knowledge of knee OA associated dis-
ability and avoidance nature, disability level of the cohorts
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of the current study might have deteriorated and the so
called hidden disability has been neglected by the worship-
pers because of which the elderly Muslim male populace
were unable to sit on the ground to offer the prayers and
acquired an alternate method of chair adaptability to offer

the prayers (5).

A recent longitudinal study by Ho e# 4/. in 2020 have found
that the decreased “functionality and increased disability”
in subjects who were scheduled for total knee arthroplasty,
where their self-rated disease specific WOMAC functional
score was significantly showing an increased disability on
follow-up and greater disability on 2™ year follow-ups (34).
When compared to initial score p < 0.05, their self-rated
disability levels over 2-years follow-up and their generic
short form-36 v2 score showed a deterioration of physical
function; also stated that the severe knee stiffness caused
more disability due to adapted sedentary lifestyle, creating
a vicious cycle (35-39) which supports our study with self-
rated knee disability and consistent with overall KOOS-PS
mean score of 12.9 (lowest score indicates functional loss/
disability).

This self-rated knee disability results of the current study
were also in line with the study done by Kapstad ez a/. in
the year 2007 showing the deterioration of physical func-
tion, where the mean age in both studies were around 67,
69 years, WOMAC score was correlated with physical
function in patients before knee replacement surgery (35).
A study by Desmeules ez al. in 2010 stated that the dis-
ease-specific WOMAC physical function score and generic
SE-36 physical role scores deteriorated in patients who
waited for 12 months for Total Knee Replacement sur-
gery (39). A cohort study investigated worst functional
outcomes in subjects before and after TKR who waited
for 2 years (40). Although our subjects were functionally
mobile and used to visit the Mosque 5 times a day for their
daily prayers with adapting a chair, a hidden disability has
been observed among them as they were unable to squat
and kneel down on the ground as followed in an authenti-
cated prayer practice due to knee stiffness which was pos-
itively associated with self-rated disability. Subjects had a
mean history of 7 months—9 years of chair usage which
was also a reason for high correlation between the variables
enhancing the vicious cycle (5).

This study shows a high level of significance as the subjects
of this study belong to a very religious and cultural society
of Saudi Arabia where most of them offer prayers 5 times
every day which includes positions such as squatting and
kneel sitting on the ground where their pain and knee stiff-
ness due to knee OA would not have allowed them to sit
on the ground, thus the patients had to adapt to use a chair
to offer the prayer as an alternate method (5). As hypothe-
sized, the correlation between reduced knee flexion ROM
and self-rated disability which resulted in high significance,
it is believed that the subjects with the knee OA would have
appreciated knee disability while performing the prayers
thus adapted a modified physical activity. One Japanese
cohort study has concluded that the physical activities were
severely affected due to physical functional impairment
in knee OA (41) which supports the present study where
the ritual physical activities (prayers) were positively cor-
related with knee related disability among elderly in Saudi
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Arabia where the elderly people have adapted to modified
physical activities using the chair to offer the prayers with
knee OA. This study suggests to focus on such kind of hid-
den impact of knee disability on physical activities among
Saudi Arabians using a comprehensively validated disability
specific construct questionnaire/subjective tool along with
evaluation of different radiographic grades of knee OA
patients by health researchers, professionals and social care
policymakers in the Saudi community to work in coordina-
tion to overcome their hidden knee-specific disability wors-
ening to handicap thereby a better quality of life.

Study limitations and recommendations

As per the Saudi Arabian cultural rules, male physical ther-
apists are not allowed to examine and treat female subjects
hence, only males were taken. In patients with knee OA,
the KOOS-PS appears too restricted in item content to
provide a comprehensive estimate of lower extremity func-
tional status level. To improve mobility, knee OA patients
should follow the instructions of daily care as described in a
current randomized controlled trial (14).

CONCLUSION

A strong positive correlation has been found between hid-
den knee disability and ritual physical activities among
male cohorts in Saudi cultural community with knee OA.
Hence, elderly Saudi knee OA patients found it difficult to
offer prayers on floor due to their knee disability.
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