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Background: Musculoskeletal (MSK) conditions are
considered a significant public health problem on
account of their high prevalence in communities
worldwide and their pervasive impact. Knowledge of
the epidemiology of MSK symptoms and diseases is
lacking in Qatar. Obtaining this information will guide
local health policymakers in the future strategic
planning of the health budget.

Objective: To estimate the prevalence rate of MSK
disorders in the Qatari population above 15 years of
age using the Community Oriented Program for the
Control of Rheumatic Disease (COPCORD) survey.

Methods: This cross-sectional study targeted 1000
Qatari participants, including 500 males and 500
females. A door-to-door survey was conducted using
the Arabic version of the COPCORD questionnaire
with the help of research assistants. Participants with
positive surveys were asked to visit Hamad General
Hospital Rheumatology outpatient clinics for clinical
evaluation by a rheumatologist. When necessary,
laboratory testing and X-rays were conducted to
confirm any MSK diagnosis.

Results: A total of 1239 (males, 50.8%) Qatari
individuals randomly selected from the different
municipalities of Qatar completed the COPCORD
survey. Among the participants, 563 (45.4%)
screened positive for MSK pain. Knee pain (24.5%)
and back pain (23.3%) were the most common sites
of pain, and both conditions showed no gender
predominance (p = 0.073 and 0.108, respectively).
Shoulder, wrist, hand, hip, and neck pain were
significantly predominant in females (p < 0.001 for
all). A total of 237 MSK disorders were diagnosed in
196 (15.8%) participants, including 181 degenera-
tive joint diseases, 52 soft-tissue rheumatism
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conditions, and 4 autoimmune inflammatory dis-
orders. Among degenerative joint diseases, knee
osteoarthritis (6.4%) was the most common. Among
soft-tissue rheumatic conditions, muscular lower
back pain (1.9%), myofascial neck pain (0.64%),
generalized body pain (0.32%), and shoulder tendi-
nitis (0.7%) were the most common diseases. The
autoimmune inflammatory disorders identified
included rheumatoid arthritis (n = 2), connective
tissue disease (n = 1), and inflammatory bowel
disease-associated arthritis (n = 1).

Conclusion: The overall prevalence rate of MSK
disorders in this small cross-sectional cohort of Qatari
individuals was 15.8%. Knee pain (24.5%) and knee
osteoarthritis (6.4%) were the most common MSK
complaints and diagnosis in the studied Qatari
population. This study guides future efforts directed
toward the prevention and management of MSK
diseases. Further studies with a larger sample size are
needed to verify the findings.

Keywords: rheumatic diseases, musculoskeletal com-
plaints, COPCORD survey

Musculoskeletal (MSK) conditions are considered a
significant public health problem on account of their
high prevalence in communities worldwide and their
pervasive impact. These diseases encompass a
spectrum of conditions, including those with acute
onset and short duration, such as traumatic and
infection-induced conditions, to those with chronic
characteristics, such as osteoarthritis, rheumatoid
arthritis, and spondyloarthropathies. MSK disorders
are the most common cause of severe long-term pain
and physical disability and affects hundreds of millions
of patients globally." In the Ontario Health Survey, for
example, MSK conditions caused 40% of all chronic
conditions, 54% of all long-term disabilities, and 24%
of all restricted activity days.? In surveys conducted in
Canada, the United States (US), and Western Europe,
the prevalence of physical disabilities caused by MSK
conditions has been repeatedly estimated to be 4% —
5% of the adult population.?

The burden of MSK disorders is expected to increase
in succeeding years because of the aging of the
world’s population, increased prevalence of obesity,
and lifestyle changes, such as lack of physical activity.
In recognition of the public health importance of these
conditions, the United Nations and World Health

Organization (WHO) declared 2000-2010 to be the
decade for preventing and treating rheumatic
diseases.*> Given the personal and societal burden
presented by MSK conditions, the Community
Oriented Program for the Control of Rheumatic
Diseases (COPCORD) was established in 1981 by the
WHO and the International League of Associations for
Rheumatology (ILAR) to compile data on the
epidemiology of rheumatic-musculoskeletal symp-
toms/disorders in developing countries. This program
aims to promote health practitioners' awareness
regarding these conditions. Several countries, such as
Australia,® Bangladesh,” and China,® have gained
insights into the burden of rheumatic conditions using
the COPCORD model. Countries from the Arab world
that have applied the COPCORD model include
Egypt,? Kuwait,'® and Lebanon."

The prevalence of MSK disorders in Qatar has never
been estimated. Qatar is located in the Arabian Gulf
and has a total estimated land area of 11,437 km?.
The total population of the country, according to a
census performed in 2018, was 2,581,000, which
was distributed over seven municipalities, including
Doha, Al-Rayyan, Al-Khor, Al-Shamal, Al-Da’ayen, Al-
Wakra, and Umm Salal. This figure was published by
the Ministry of Development Planning and Statistics.
Qatari citizens constitute approximately 12%
(204,000) of the entire population. The remaining
population is composed of expatriates. Knowledge of
the epidemiology of MSK symptoms and diseases is
lacking in Qatar. Thus, we intended to conduct a
national-scale population-based study on MSK
conditions in the country by applying the COPCORD
model. Our objectives are to estimate the prevalence
rate of MSK diseases among Qatari individuals aged
over 15 years and to explore the distribution of these
diseases by age and gender. The information obtained
from our analysis can guide local health policymakers
in the proper future strategic planning of the health
budget.

COPCORD Questionnaire

The present cross-sectional study aimed to detect
the prevalence rate of MSK diseases in Qatar
according to the COPCORD methodology, which
includes two phases. The first phase was completed
by conducting face-to-face interviews with individ-
uals from randomly selected homes in different
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municipalities of Qatar. The first household in each
municipality was randomly selected. Each fourth
household was also surveyed. The person surveyed
was decided by random sampling until the required
sample size was achieved. Sixteen research assistants
(males, 6; females, 10) were trained to conduct the
interview and use the validated Arabic version of the
COPCORD screening questionnaire. The aim of these
interviews was to detect cases of MSK pain during the
last 7 days in the community. Participants who
answered "yes" to the question "Have you suffered
from any joint pain in the last 7 days?" were
considered positive respondents.

In the second phase of the COPCORD methodology,
positive respondents were scheduled for consultation
with a rheumatologist at Hamad General Hospital
outpatient clinics within 7 days from the interview.
When necessary, blood tests and X-rays were
performed to confirm the diagnosis. The two phases
were conducted over the course of 1 year (March
2012 —March 2013). The MSK diagnosis of partici-
pants who were screened positive in the question-
naire but were unable to come to the rheumatology
clinic was obtained from their electronic health
records to minimize the dropoff rate. Qatar has a
governmental hospital-based health system, and each
citizen has an electronic record for any acute or
chronic illness.

The Arabic version of the WHO-ILAR COPCORD Core
Questionnaire, which was validated in Kuwait, was
used in this study.’® The questionnaire consisted of
seven sections (A—G). Sections A and B collected
data on basic demographics (i.e., age, gender, and
marital status), education, and employment status.
The main section of the COPCORD questionnaire,
which is Section C, collected data related to MSK
issues (positive respondents) via questions on
current and past MSK complaints, including pain, pain
upon pressure, swelling, stiffness, and pain severity, in
nine body locations (i.e., shoulders, wrists, hands,
knees, hips, ankles, toes, neck, and back). Pain
severity was assessed by using two methods, namely,
a visual analog scale (0—10) and self-reports on
whether the pain is mild, moderate, severe, or very
severe. Sections D and E collected data on
functional status and daily activities. Finally, Sections
F and G collected data on medications intake and
basic body measurements (i.e., weight and height).
The appendix shows the validated Arabic version of
the COPCORD questionnaire.

Sample Size Determination

The target sample size is approximately 1000 Qatari
individuals above 15 years of age from different
municipalities of Qatar. The literature indicates that
the overall prevalence of MSK disorders in this specific
age group is 18% (range, 15%—25%). Using a
precision of estimate (margin of error) of 3% and a
level of confidence (1-a) of 99%, the sample size
required for this study would be 1087 participants.
The sample size was increased by 10%—15% to
provide additional gains in estimating the various
subtypes of MSK disorders and assess the gender-
specific distribution of MSK disorders in this
population. The proposed sample size represents
approximately 0.6% of all Qatari citizens above 15
years of age at the time of the study. An age of 15
years and above is the cutoff used in Qatar for the
adult age group. Any Qatari citizen (male or female)
above 15 years of age and residing in Qatar could be
included in this study.

Ethical Approval

The study protocol was approved by the Institutional
Review Board of Hamad Medical Corporation (MRC
11054/11) and Weill Cornell Medicine—Qatar (14-
00081). This work was sponsored by the Medical
Research Center at Hamad Medical Corporation. Each
participant aged 18 years or above or the parent/
guardian of younger respondents provided written
informed consent prior to receiving a copy of the
COPCORD questionnaire. A waiver of informed
consent was also obtained prior to reviewing the
subjects' electronic records.

Statistical Analysis

Data were analyzed using Statistical Package for
Social Sciences (v.21). The national prevalence of
rheumatic disorders was calculated using rheumatol-
ogists' diagnosis. Percentages, means, and standard
deviations were computed to describe pain and
disability among participants with MSK diseases.
Associations between gender and each MSK diagnosis
and pain site were examined and assessed using
Pearson’s chi-squared test or Fisher’s exact test as
appropriate in the case of a small cell frequency.

Participant Characteristics

A total of 1239 participants were randomly selected
from seven municipalities (Doha, 54.5%; Al-Khor,
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26.2%; Umm Salal, 10.3%; Al-Rayyan, 5.9%; Al-
Da‘'ayen, 1.3%; Al-Shamal, 0.9%; Al-Wakra, 0.7%) in
Qatar, interviewed, and screened using the COPCORD
questionnaire. The male-to-female ratio of the partici-
pants was 1:1, and the mean age was 42.3 = 16.2
years (range, 15— 96 years). Approximately 69% of the
participants were married and had at least a high school
education. The socioeconomic characteristics of the
participants are summarized in Table 1.

Prevalence of Musculoskeletal Complaints

The prevalence rate of any MSK complaint was 45.4%
(563/1239). Knee pain (24.5%) and back pain
(23.3%) were the most common sites of MSK pain

Table 1. Socioeconomic and demographic
characteristics of the study sample.

Gender N (%)

Secondary school
High school
College
Employed N (%)
Male

Female
Municipalities N (%)
Doha

Al-khor
Al-Rayyan
Al-Wakra
Al-Daayen
Al-Shamal

Umm Salal

Male 630 (50.8%)
Female 609 (49.2%)
Age mean (Std. Deviation) 423 (16.2)
Male 41 (16.4)
Female 427 (16)
BMI mean (Std. Deviation) 26.9 (10.2)
Male 28.3 (7.5)
Female 254 (12.3)
Marital status N (%)
Single 232 (18.7%)
Married 855 (69.0%)
Widowed 65 (5.2%)
Divorced 27 (2.2%)
Engaged 1 (0.1%)
Missing 59 (4.7%)
Education N (%)
Not educated 77 (6.2%)
Read & write 51 (4.0%)
Primary school 89 (7.1%)

167 (13.5%)
428 (34.5%)
427 (34.4%)
664 (48.1%)
431 (65%)
233 (35%)

676 (54.5%)
325 (26.2%)
73 (5.9%)

9 (0.7%)

16 (1.3%)
12 (0.9%)
128 (10.3%)

complaints, and both conditions showed no gender
predominance (p = 0.073 and 0.108, respectively).
Wrist, hand, shoulder, neck, hip, and toe pain were
predominant in females with significant p values.
Wrist pain (7.7%) was the most uncommon cause of
MSK pain among the participants. The mean pain
severity was 5.3 out of a scale of 10 at the 95% Cl
(5.14-5.61). Table 2 summarizes the prevalence of
MSK pain at different sites distributed according to
gender.

Prevalence of Musculoskeletal Disorders

A total of 563 (45.4%) participants were screened
positive for any MSK symptom in the COPCORD
questionnaire, and 200 participants (16.1%) were
called for a rheumatology appointment. The remaining
participants did not respond to our phone calls.
Seventy-three participants attended their rheumatol-
ogy appointments; the remaining participants were
unable to attend their appointments for various reasons
(e.g., international travel, symptoms resolved, or
consulted with a physician). The diagnosis of those
participants who did not respond to phone calls or
refused to attend their rheumatology appointment was
obtained from their electronic medical records. A total of
237 MSK disorders were diagnosed in 196 participants.
The overall prevalence rate of MSK disorders was 15.8%
(196/1239). In general, MSK diseases were slightly
more prevalent in females (132/237; 55.6%) than in
males. The majority of MSK diseases noted were
degenerative in origin. One hundred eighty-one
degenerative joint diseases were confirmed; knee
osteoarthritis (6.4%) was the most common disease,
followed by lumbar spondylosis (4%) and cervical
spondylosis (2.3%). Lumbar spondylosis was signifi-
cantly more common in females (p = 0.015) than in
males. Fifty-two soft-tissue rheumatic conditions were
detected, including muscular lower back pain (1.9%),
myofascial neck pain (0.64%), generalized body pain
(0.32%), and shoulder tendinitis (0.7%). Two females
were diagnosed with rheumatoid arthritis, one subject
was diagnosed with connective tissue disease, and one
case was diagnosed with inflammatory bowel disease-
associated arthritis. Table 3 displays the total and
gender-specific prevalence rates of MSK disorders in
Qatar for the period 2012 -2013.

This work represents the first community-based
study that provides estimates of the prevalence rate
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Table 2. Total and gender-specific prevalence rates of musculoskeletal pain in Qatar for the period

2012-2013 with p values of both genders.

Site Total N (%) Male Female p value
Shoulders 197 (15.9) 79 (6.4) 118 (9.5) 0.001
Wrists 96 (7.7) 28 (2.3) 68 (5.5) 0.000
Hands 136 (10.9) 34 (2.7) 102 (8.2) 0.000
Hips 133 (10.7) 41 (3.3) 92 (7.4) 0.000
Knees 304 (24.5) 141 (11.4) 163 (13.2) 0.073
Ankles 156 (12.5) 68 (5.5) 88 (7.1) 0.052
Toes 124 (10.0) 36 (2.9) 88 (7.1) 0.000
Neck 173 (13.9) 58 (4.7) 115 (9.3) 0.000
Back 289 (23.3) 135 (10.9) 154 (12.4) 0.108
Others 115 (9.2) 28 (2.3) 87 (7.0) 0.000
Total 1723 648 1075

of MSK diseases and complaints in the Qatari
population using the COPCORD model. Approximately
20 countries worldwide have used the COPCORD
questionnaire to estimate the prevalence of MSK
diseases and complaints. The prevalence rates of MSK
diseases determined in the present work varied
significantly compared with previous COPCORD
studies, which ranged from 5.2% in Malaysia’® to
19.5% in Australia.? The overall prevalence rate of
MSK diseases in Qatar is within this range and quite
close to the rate in Lebanon (15%)."" This variation in
prevalence rates between COPCORD studies may be
attributed to several factors, including differences in

methodologies used. For example, the rate of MSK
conditions in Brazil is 7.2%"'*; however, this study
investigated the prevalence rate of only four diseases,
namely, osteoarthritis (4.14%), fibromyalgia (2.5%),
rheumatoid arthritis (0.46%), and systemic lupus
erythematosus (0.098%). Thus, the overall preva-
lence rate of MSK disorders in Brazil may be
underestimated.

In the Lebanon model, positive respondents were
examined by a rheumatologist visiting the partici-
pants' homes'"; in other studies, participants who
were screened positive in phase one were called for
appointments in rheumatology clinics. A fairly large

Table 3. Total and gender-specific prevalence rates of musculoskeletal disorders in Qatar for the period

2012-2013 with p values of both genders.

Diagnosis Total N (%)
Knee osteoarthritis 80 (6.4)
Cervical disc prolapses 7 (0.6)
Cervical spondylosis 29 (2.3)
Lumbar disc prolapses 15 (1.2)
Lumbar spondylosis 50 (4.0)
Low back pain 23 (1.9)
Myofascial pain 8 (0.64)
Generalized body aches 4 (0.32)
Fibromyalgia 2 (0.16)
Trochanteric bursitis 3(0.24)
Shoulder pain 9 (0.7)
RA 2 (0.16)
Carpal tunnel syndrome 1 (0.08)
Gout 1 (0.08)
Connective tissue disease 1 (0.08)
IBD-arthritis 1 (0.08)
Plantar fasciitis 1 (0.08)
Total 237

Male (%) Female (%) p value
37 (3.0) 43 (3.5) 0.395
3(0.3) 4 (0.2) 0.738
17 (1.4) 12 (1.0) 0.397
8 (0.6) 7 (0.6) 0.846
17 (1.4) 33 (2.7) 0.015
11 (0.9) 12 (1.0) 0.620
7(0.1) 7 (0.6) 0.030
1(0.1) 3(0.2) 0.300
0 (0) 2 (0.2) 0.150
0 (0) 3(0.2) 0.078
9(0.7) 0 (0) 0.003
0 (0) 2 (0.2) 0.150
0 (0) 1(0.1) 0.309
17(0.1) 0 (0) 0.309
0 (0) 1(0.1) 0.309
1(0.1) 0 (0) 0.309
0 (0) 1(0.1) 0.309
105 (8.4) 132 (10.6)
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number of positive respondents in these studies did
not attend their appointments, similar to findings in
Malaysia"? and the present study. This issue may lead
to underestimation of the true prevalence rate. The
number of connective tissue cases was extremely low
in all studies conducted, including ours. In the
Australian and Malaysian studies, no connective tissue
case was identified. In general, the global prevalence
of connective tissue diseases is considered low. Some
reports from the US revealed a prevalence of 1-15
cases per 1000 persons.'> Thus, a larger sample size
should be used to detect more cases of connective
tissue disease and inflammatory arthritis. Table 4
shows a comparison of the prevalence rates of total
MSK and selected diseases in Qatar, Lebanon, Brazil,
Australia, and Malaysia.

The prevalence of MSK complaints in our cohort
(45%) is among the highest observed in the
COPCORD studies performed thus far. The prevalence
of MSK pain in other countries varies from 6.6%
(Kuwait)'® and 14.9% (Vietnam)'® to 41.9% (Iran)"’
and 55% (Australia).® This variation may be due to
differences in the manner the COPCORD survey was
implemented. For instance, in Kuwait, participants
reporting no MSK pain were identified and followed-
up over a period of 1 year by initiating contact with
them every 2 weeks. Some studies only surveyed pain
during last 7 days and did not include past resolved
pain. Variations in pain prevalence may also be
attributed to the locations in which the surveys were
conducted; some surveys where performed in rural
areas, whereas others were performed in urban areas.
In a very recent COPCORD survey conducted in a
west African community, the prevalence rate of MSK
complaints was as high as 62.1% and associated with
female gender, low educational level, smoking, alcohol
use, high-intensity physical activity level, and body
mass index (=25 kg/m?)."®

While our findings are comparable with regional and
global figures, some limitations in our study must be
considered. The sample size of this cross-sectional
study is too small to enable the analysis of rare
diseases, such as autoimmune inflammatory arthritis
and connective tissue disease. Moreover, our
procedures deviated somewhat from the typical
COPCORD methodology. First, the scheduling of
appointments among positive respondents of the
survey was delayed; participants should be inter-
viewed within 7 days after completing the survey.
Second, the response rate to the scheduled appoint-
ments was low. Finally, obtaining the participants'
diagnosis from their electronic medical records is not
included in the COPCORD methodology.

The direct and indirect costs of MSK conditions
constitute a major financial burden for individuals and
healthcare systems. This burden was recognized by
the United Nations and WHO via the establishment of
2000-2010 as the Bone and Joint Decade. Lower
back pain is one of the most common causes of work
absenteeism. Degenerative joint diseases of the
knees, hips, and spine can cause devastating chronic
pain. Such diseases may sometimes progress to
severe disabilities requiring surgical intervention. The
burden of degenerative MSK disorders may be
expected to increase in succeeding years on account
of improvements in life expectancy, the increased
prevalence of obesity, loss of physical fitness, and
sedentary lifestyles.> The results of our study may be
used as a guide for better strategic planning in the
utilization of healthcare resources.

This small cross-sectional cohort study revealed that
the overall prevalence rate of MSK disorders in Qatar
(15.8%) is comparable with the rates reported in

Table 4. Comparison of the prevalence rates of total MSK and selected diseases in Qatar, Lebanon, Brazil,

Australia, and Malaysia

Sample size 3530
Total MSK prevalence rate 15%
Knee osteoarthritis 3%
Lumbar spondylosis —
Rheumatoid arthritis 1%
Connective tissue disease 0.2%
Fibromyalgia 1%

3038 1046 2594 1239
7.2% 19.5% 5.6% 15.8%
37.3% 18% 2.9% 6.4%
53.1% — — 4%
0.46% 0 0.15% 0.16%
0.09% 0 0 0.08%
2.5% — 0.9% 0.16%

— Not measured
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other countries. Knee pain (24.5%) and knee
osteoarthritis (6.4%) were the most common MSK
complaints and diagnoses in the Qatari population.
This study can guide future efforts to prevent and
manage MSK diseases. Further studies with larger
sample size are needed to support the findings.
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