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was present in 32.9% of males and 26.2% of females. Peri-
arthritis was more prevalent in males (12.3%), whilst fibro-
myalgia, psychologic pain, and heel spur were prevalent 
among females (9.1, 5.1, and 1.2%, respectively). Rheuma-
toid arthritis was observed in 1.4% of males and 1.8% of 
females, respectively. Prevalence of MSDs is very high in 
this area. Therefore, it calls for action by heath officials and 
professionals to plan for appropriate programs of preven-
tion and management of MSDs in society.

Keywords  COPCORD · Musculoskeletal complaints · 
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Introduction

Musculoskeletal disorders (MSDs) are defined as injuries 
and disorders in different parts of the body, including mus-
cles, nerves, tendons, ligaments, joints, cartilage, and spi-
nal [1, 2]. MSDs are multi-factorial disorders caused by a 
variety of genetic, anatomical, biomechanical, and psycho-
social factors [3].

These disorders are considered as major public health 
problems that impose significant costs to the individual and 
society [2, 4]. The prevalence of this health problem has 
been increasing and it is predicted to continue to increase 
in the future [5]. Today, the MSDs are the most important 
occupational health challenges around the world and are 
prevalent among almost all the occupations, so that most 
people experience musculoskeletal pain during their life 
[6]. It has been reported that musculoskeletal complaints 
are responsible for more than 315,000,000 outpatient visits 
every year in the United States [7]. Furthermore, it has been 
indicated that prevalence of musculoskeletal pain among 
women is more common [8, 9]. However, the knowledge 
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about the burden of MSDs in developing countries is lower 
than that in developed countries. Community Oriented 
Program for Control of Rheumatic Diseases (COPCORD) 
was proposed and designed by the World Health Organiza-
tion (WHO) and the International League of Associations 
for Rheumatology (ILAR) for estimating the prevalence 
of MSDs and rheumatic diseases in developing countries. 
A few studies on MSDs prevalence have so far been con-
ducted in Iran, including the COPCORD study in Tehran, 
and rural areas in the northern suburbs of Tehran as well as 
five villages in Tuyserkan, a small town in the northwest of 
Iran, urban areas in Zahedan, southeastern Iran, and San-
andaj [10–14].

Understanding the prevalence and complications of 
skeletal system deviations is necessary for preventing the 
occurrence of these disorders in the community. In addi-
tion to being more convenient and less expensive, preven-
tion is of higher priority than treatment today. Prevention 
helps cutting exorbitant treatment costs and improves social 
and mental health. Determining the prevalence and pattern 
of musculoskeletal disorders is the first step in prevention, 
diagnosis, and treatment of these disorders. Patients with 
musculoskeletal problems often present to primary care 
with a regional symptom, such as back, knee, or shoulder 
pain. Many musculoskeletal symptoms cannot be labeled 
with a diagnosis initially and general physicians often find 
it more useful to work with a regional pain label than a 
complex diagnostic label.

The aim of this study was to determine the prevalence 
of musculoskeletal disorders in the pilot phase of the Azar 
cohort study which is a state level of The Prospective Epi-
demiological Research Studies of the Iranian adults (PER-
SIAN) cohort study (http://www.persiancohort.com) and 
subjects for this study include all individuals 35–70 years 
old in Khameneh city (pilot site of the Azar cohort) in East 
Azarbaijan province who had completed a supplementary 
questionnaire.

Methods

Subjects

The Azar cohort study is a state level of the PERSIAN 
cohort study which is a nationwide cohort study launched 
in the year 2014 in different geographically regions of Iran 
mainly aimed to assess a comprehensive range of different 
biomarkers, lifestyle, socioeconomic factors, and health-
related factors of common non-communicable diseases 
among Iranian adults (http://www.persiancohort.com).

Shabestar, a county located in East Azarbaijan prov-
ince, was a selected place for the Azar cohort study. 
This study is running by Tabriz University of Medical 

Sciences. All people 35 to 70 years of age are invited to 
take a part in this study if they meet the inclusion cri-
teria (permanent resident of this city, ability to response 
to the questions, and Iranian originality). The pilot phase 
of the Azar cohort study was conducted between October 
2014 and January 2015 in Khameneh, one of the cities 
of the Shabestar County, where has total health coverage. 
Therefore, all of the Azar cohort population have health 
records in the Khameneh healthcare center. In the pilot 
phase, in addition to PERSIAN questionnaire, measure-
ments, and laboratory tests, a supplementary question-
naire, fully medical examination, and additional tests 
were collected. A total of 1236 persons 35  years and 
above were invited to attend the center, 1125 persons 
were in age range of 35–70 years, of whom 952 persons 
were attended the study site (participation rate 85%).

The project received ethics approval from ethics com-
mittee of the Tabriz University of Medical Sciences, The 
written informed consent was taken from all subjects 
before collecting the data.

Questionnaire

The Persian version of the COPCORD Core Question-
naire (CCQ) which had been validated in the Tehran 
COPCORD study [10] was applied for this study. The 
original CCQ comprised seven main sections: back-
ground information, work history, pain/tenderness/swell-
ing/stiffness during the last week, and in the past, func-
tional disability, difficulty in performing specific tasks, 
treatment, and evaluation. For the COPCORD study in 
Iran, a section was added for extra-articular symptoms of 
some rheumatic diseases like aphthous ulcers and blurred 
vision.

Diagnosis

From 952 subjects who were entered the study and com-
pleted the CCQ, only 299 individuals had musculoskeletal 
complaints. These individuals were introduced to the rheu-
matologist for further physical examination to make diag-
nosis according to the American College of Rheumatology 
(ACR) classification criteria.

Statistical analysis

Statistical analysis was performed using SPSS version 16.0 
software (SPSS, Inc., Chicago, IL, USA). Qualitative and 
quantitative variables were displayed as numbers (percent-
ages) and means ± SD, respectively.

http://www.persiancohort.com
http://www.persiancohort.com
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Results

General characteristics of study participants and those who 
had musculoskeletal complains are presented in Table  1. 
The mean age of study population was 49.84 (SD = 8.82) 
years. The majority of them were married (91.7%), only 
12% had no formal education, 545 were women, 40% were 
housewife, about 39% were employed, and the rest were 
retired or unemployed. Of 952 subjects who were entered 
the study and completed the CCQ, only 299 individuals 
(204 females and 95 males) had musculoskeletal com-
plaints. Mean age of the participants was 52.39 ± 7.97 years 
(age range 36–70).

Of 299 individuals who had musculoskeletal com-
plaints, only 237 subjects referred to the rheumatologist 
for further assessment. Only 33.4% (n = 100) of subjects 
had musculoskeletal complaints within the past 7  days 
prior to the interview, 28.76% (n = 86) of participants did 
not have any complaints within the past 7  days prior to 
the interview but had musculoskeletal complaints previ-
ously which continued for at least 1  month and 38.1% 
(n = 114) of subjects had problems, such as pain, swell-
ing, and stiffness, both previously and within the past 
7  days prior to the interview. The age and location dis-
tribution of pain, stiffness, and tenderness in females 
and males are shown in Tables 2 and 3, respectively. The 

most frequent complaint was pain and the most common 
sites of complaints were knee, lumbar spine, and shoul-
der, respectively (Tables 2, 3).

As indicated in Table 4, osteoarthritis (OA) was the most 
common rheumatic disease in examined subjects (53.2%) 
and the knee was the most common region affected in both 
males and females (47.7%). Low back pain was the second 
most common rheumatic disease (28.2%) in studied sub-
jects. In addition to 46 (19.4%) cases of non-inflammatory 
low back pain, there were 5 (2.1%) cases of lumbar lordo-
sis, 2 (0.8%) cases of spondylilisthesis, 1 (0.4%) case of 
spinal stenosis, and 13 (5.5%) cases of lumbar discopathy, 
all of which considered as mechanical low back pain. Neck 

Table 1   Demographic characteristics of study population (n = 952) 
and subjects with musculoskeletal complaints (n = 299)

All values are n (%)

Characteristics Study popula-
tion n (%)

Subjects with muscu-
loskeletal complaints 
n (%)

Sex
 Male 436 (45.8) 95 (31.8)
 Female 516 (54.2) 204 (68.4)

Age group
 <49 479 (50.3) 113 (37.8)
 50–59 327 (34.3) 128 (42.8)
 >60 146 (15.3) 58 (19.4)

Education
 Illiterate 114 (12.0) 14 (4.7)
 Non-diploma 457 (48.0) 147 (49.1)
 Diploma 201 (21.1) 56 (18.7)
 Upper-diploma 180 (18.9) 82 (27.5)

Job
 Housewife 381 (40.0) 162 (54.2)
 Employee 148 (15.5) 49 (16.4)
 Self-employed 164 (17.2) 31 (10.4)
 Retired/unemployed 91 (1.4) 24 (8.0)
 Farmer 50 (5.3) 12 (4.0)
 Driver 48 (0.5) 11 (3.7)

Table 2   Distribution of musculoskeletal complaints in females 
(n = 204)

All values are n (%)
a Three complaints of pain, stiffness, and tenderness are reported for 
each location of musculoskeletal system

Location Complainta Age groups

30–39 40–49 50–59 >60

Shoulder Pain 1 (11.1) 10 (14.7) 22 (25.6) 4 (9.8)
Stiffness – 1 (1.5) 4 (4.7) –
Tenderness 1 (11.1) 4 (5.9) 6 (7) –

Elbow Pain 1 (11.1) 6 (8.8) 15 (17.4) 2 (4.9)
Stiffness – 1 (1.5) 2 (2.3) –
Tenderness 1 (11.1) 4 (5.9) 5 (5.8) –

Wrist Pain 1 (11.1) 8 (11.8) 12 (14) 1 (2.4)
Stiffness – – 1 (1.2) –
Tenderness – 3 (4.4) 3 (3.5) –

Palm and 
Fingers

Pain – 8 (11.8) 10 (11.6) 2 (4.9)
Stiffness – – 2 (2.3) –
Tenderness – 3 (4.4) 2 (2.3) –

Hip Pain – 1 (1.5) 8 (9.3) 1 (2.4)
Stiffness – – 1 (1.2) –
Tenderness – – 1 (1.2) –

Knee Pain 4 (44.4) 32 (47.1) 37 (43) 26 (63.4)
Stiffness 1 (1.1) 9 (13.2) 6 (7) 4 (9.8)
Tenderness 1 (1.1) 7 (10.3) 5 (5.8) 6 (14.5)

Ankle Pain – 5 (7.4) 8 (9.3) 2 (4.9)
Stiffness – – 1 (1.2) –
Tenderness – 3 (4.4) 3 (3.5) –

Foot joint Pain – 2 (2.9) 2 (2.3) 1 (2.4)
Stiffness – – 1 (1.2) –
Tenderness – 1 (1.5) – –

Neck Pain 1 (11.1) 7 (10.3) 7 (7) 3 (7.3)
Stiffness – 3 (4.4) 2 (2.3) –
Tenderness – 4 (5.9) – –

Lumbar spine Pain 2 (22.2) 20 (29.4) 21 (24.4) 13 (31.7)
Stiffness – 2 (2.9) 2 (2.3) 1 (2.4)
Tenderness – 2 (2.9) – 2 (4.9)
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discopathy (1.7%), neck pain (0.4%), and overuse neck pain 
(0.4%) were considered as mechanical neck pain.

Table 5 shows the prevalence of common musculoskel-
etal disorders based on sex and age group. As indicated in 
Table  5, musculoskeletal complaints were more common 
in women than in men. OA and knee OA were present in 
56.1 and 51.8% of females and 46.6 and 38.4% of males, 
respectively. Furthermore, low back pain was present in 
32.9 of males and 26.2% of females. In addition, disco-
pathies were present in 5.5 of males and 7.9% of females, 
respectively. Peri-arthritis was more prevalent in males 
(12.3%) than in females (6.3%). Fibromyalgia, psychologic 
pain, and heel spur were prevalent among females (9.1, 5.1, 
and 1.2%, respectively). Rheumatoid arthritis and familial 

mediterranean fever were observed in 1.4% of males, whilst 
they were present in 1.8 and 0.6% of females, respectively. 
Moreover, carpal tunnel syndrome and myofacial pains 
were observed in 1.4 and 2.7% of males and 5.3 and 4.3% 
of females, respectively.

Discussion

This study was carried out to assess the prevalence of 
musculoskeletal complaints in Azar cohort population in 
2014–2015. Azar cohort is a national cohort project which 
began to assess the role of modifiable and non-modifiable 
risk factors in morbidity and mortality of chronic diseases. 
Epidemiological studies describing the frequency, distribu-
tion, and determining factors of diseases are an important 
initial strategy to design policies regarding disease preven-
tion and management [12]. The use of the CCQ has been 
proved to be a useful tool for detecting cases of rheumatic 
diseases with the possibility to designate those patients as 
soon as possible to a rheumatologist or set priorities in the 
primary care setting [15, 16].

This study showed that prevalence of musculoskel-
etal complaints within the preceding 7 days was 33.4%. 

Table 3   Distribution of musculoskeletal complaints in males (n = 95)

All values are n (%)
a Three complaints of pain, stiffness, and tenderness are reported for 
each location of musculoskeletal system

Location Complainta Age groups

30–39 40–49 50–59 > 60

Shoulder Pain – 4 (11.8) 2 (4.8) 3 (17.6)
Stiffness – – – –
Tenderness – 1 (2.9) – 1 (5.9)

Elbow Pain – 3 (8.8) 7 (16.7) 2 (11.8)
Stiffness – – 1 (2.4) –
Tenderness – 1 (2.9) 4 (9.5) 1 (5.9)

Wrist Pain – 1 (2.9) – 1 (5.9)
Stiffness – – – –
Tenderness – – – 1 (5.9)

Palm and 
Fingers

Pain – – 1 (2.4) 2 (11.8)
Stiffness – – – –
Tenderness – – – 1 (5.9)

Hip Pain – – 4 (9.5) 2 (11.8)
Stiffness – – – –
Tenderness – – – 2 (11.8)

Knee Pain – 10 (29.4) 15 (35.7) 9 (52.9)
Stiffness – 1 (2.9) 2 (4.8) 2 (11.8)
Tenderness – 4 (11.8) 1 (2.4) 4 (23.5)

Ankle Pain – 1 (2.9) 2 (4.8) 2 (11.8)
Stiffness – – – –
Tenderness – 1 (2.9) – 2 (11.8)

Foot joint Pain – – – –
Stiffness – – – –
Tenderness – – – –

Neck Pain – 1 (2.9) – 1 (5.9)
Stiffness – – – –
Tenderness – – – –

Lumbar spine Pain 2 (100) 6 (17.6) 10 (23.8) 3 (17.6)
Stiffness – 1 (2.9) 2 (4.8) –
Tenderness – – 1 (2.4) –

Table 4   Frequency of musculoskeletal disorders in studied subjects 
(n = 237)

a Periarthritis includes disorders of capsulitis, bursitis, tenosynovitis, 
biceps tendonitis, golf elbow, and tennis elbow

Musculoskeletal disorder % 95% 
confidence 
interval

All types of osteoarthritis 53.2 46.8–59.5
Knee osteoarthritis 47.7 41.3–54
Low back pain 28.2 22.5–34
Periarthritisa 9.3 5.5–12.9
Fibromyalgia 6.3 3.2–9.4
Lumbar discopathies 5.5 2.6–8.4
Tennis elbow 4.6 1.9–7.3
Carpal tunnel syndrome 4.2 1.7–6.8
Psychologic pain 3.8 1.4–6.2
Myofacial pain 3.8 1.4–6.2
Neck pain 2.5 0.5–4.5
Rheumatoid arthritis 1.3 0–3.9
Knee monoarthritis 0.8 0–3.4
Familial Mediterranean fever (FMF) 0.8 0–3.4
Heel spur 0.8 0–3.4
Osteomalacia 0.4 0–2.6
Gout 0.4 0–2.6
Palindromic rheumatism 0.4 0–2.6
Golf elbow 0.4 0–2.6
Trigger finger 0.4 0–2.6
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Results of COPCORD studies in Iran indicated that 
prevalence of these complaints was 41.9, 42.8, 66.6, and 
54.13% in Tehran, Sanandaj, Tuyserkan, and Zahedan, 
respectively [10, 12–14] which were greater than that 
in our study. Frequency of rheumatic complaints by the 
COPCORD model in the Asian-Pacific region was 40% 
in China (Beijing) [17], 34% in Australia [18], and 33% 
in Australian Aborigines [19] which were consistent 

with our study. In contrast with this study, the reported 
prevalence of MSDs was 9.7% in China, Shantou [17], 
14.5% in Vietnam [20], and 14.8% in Pakistan [21]. 
Furthermore, the reported prevalence of MSD pain in 
recent COPCORD studies in Pune (14.1%) [22], Mexico 
(19.6%) [23], and Lebanon (24.4%) [24] was lower than 
our study. The difference in the prevalence of musculo-
skeletal complaints in different regions can be explained 

Table 5   Distribution of 
common musculoskeletal 
disorders in studied subjects 
(n = 237)

All values are n (%)
a All types of osteoarthritis
b Periarthritis includes disorders of capsulitis, bursitis, tenosynovitis, biceps tendonitis, golf elbow, and ten-
nis elbow

Musculoskeletal disorders Gender Age groups

30–39 40–49 50–59 >60

All osteoarthritisa Male – 10 (38.5) 13 (41.9) 11 (78.6)
Female 1 (16.7) 29 (50.0) 41 (59.4) 21 (67.7)

Knee osteoarthritis Male – 7 (26.9) 11 (35.5) 10 (71.4)
Female 1 (16.7) 29 (50) 34 (49.3) 21 (67.7)

Rheumatoid arthritis Male – 1 (3.8) – –
Female – 1 (1.7) – 1 (3.2)

Low back pain Male 1 (50.0) 9 (34.5) 13 (41.9) 1 (7.1)
Female – 19 (32.8) 23 (26.0) 6 (19.4)

Neck pain Male – – 1 (3.2) –
Female – 3 (5.1) 2 (2.8) –

Discopathies Male – 1 (3.8) 1 (3.2) 1 (7.1)
Female – 5 (8.6) 6 (8.7) 2 (6.5)

Carpal tunnel syndrome Male – – 1 (3.2) –
Female – 3 (5.1) 5 (7.2) 1 (3.2)

Golf elbow Male – 1 (3.8) – –
Female – – – –

Tennis elbow Male – 1 (3.8) 3 (9.7) –
Female – 5 (8.6) 2 (2.9) –

Periarthritisb Male – 3 (11.5) 6 (19.3) –
Female – 6 (10.3) 5 (7.2) 2 (6.4)

Fibromyalgia Male – – – –
Female 1 (16.7) 5 (8.6) 8 (11.6) 1 (3.2)

Psychologic pain Male – – – –
Female 2 (33.3) 2 (3.4) 2 (2.9) 3 (9.7)

Myofacial pains Male 1 (50) – 1 (3.2) –
Female – 3 (5.2) 4 (5.8) –

Knee monoarthritis Male – – – 2 (14.3)
Female – – – –

Familial mediterranean fever Male – – 1 (3.2) –
Female – 1 (1.7) – –

Heel spur Male – – – –
Female – 1 (1.7) 2 (2.9) –

Trigger finger Male – – 0 (0) –
Female – – 1 (1.4) –

Palindromic rheumatism Male – 1 (3.8) – –
Female – – – –
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by diverse sample size and randomization, and cultural, 
socioeconomic, and genetic factors.

According to this study, the most frequent complaint was 
pain and the most common sites of complaints were knee, 
lumbar spine, and shoulder, respectively. This emphasizes 
on how important the knowledge of diseases affecting those 
regions is to the strategies for the healthcare system, just as 
well as early hospitalization and prevention of disabilities 
are likely to reduce costs. Furthermore, the most frequent 
diagnosed diseases were OA of the knee followed by low 
back pain. Based on COPCORD studies in Iran, the most 
commonly affected sites were knee, dorsolumbar, shoulder, 
and neck which were consistent with this study. Similarly, 
knee (7–41%) and low back pain (6–35%) were the most 
frequent pain sites in all other COPCORD studies [25]. 
However, the most prevalent musculoskeletal complaints 
were shoulder pain (14.3%) in Lebanon [24] and knee pain 
(12.1%) followed by hand pain (8.2%) in Mexico [23]. In 
contrast with this study, the frequency of OA was 18.66% 
in Zahedan [13] compared to 16.6% in Tehran [10], 19.4% 
in Sanandaj [14], and 20.5% in Tuyserkan [12]. In other 
COPCORD studies, the prevalence varied from 4% in 
Lebanon [24] to 11.3% in Thailand [26]. The prevalence of 
knee OA was 47.7% in our study which was higher than 
Zahedan (15.29%) [13], Tehran (15.3%) [10], Tuyserkan 
(19.3%) [12], and Sanandaj (18.8%) [14]. In comparison 
with other COPCORD studies, a remarkable finding was 
high frequency of OA in Iran which might be related to the 
lifestyle and living conditions in this area.

Based on our study, the prevalence of low back pain was 
28.2% which was higher than those reported in other COP-
CORD studies in the Asian countries and Australia [19, 
21, 26–28]; Whilst in the north of China, the percentage of 
people having low back pain (35%) is much higher than in 
our study [29, 30]. Fibromyalgia was seen more frequently 
in our study than in Tehran (0.7%) [10], rural areas in Iran 
(0.06%) [11], Zahedan (2.7%) [13], Sanandaj (0.6%) [14], 
and other COPCORD studies in Asian countries (0.01% 
in Malaysia, 1.3% in Egypt, and 2.1% in Pakistan) [21, 
28, 31]. Moreover, fibromyalgia affected 3.3% of adults in 
London, Canada [32] which was in contrast with our study. 
In the current study, the prevalence of neck pain was 2.5% 
which was similar to that in Egypt [31] and China, Shan-
tou [17], but lower than those in other COPCORD studies 
in Thailand [26], India [27], and Malaysia [28]. Moreover, 
other mechanical disorders in this study included carpal 
tunnel syndrome 4.2%, tennis elbow 4.6%, golfer’s elbow 
0.4%, and trigger finger 0.4%, which were similar to the 
values reported in COPCORD study in Sanandaj [14] but 
higher than the COPCORD study carried out in Tuyserkan, 
Iran [12].

In the current study, the prevalence of RA was 1.3% 
which was similar to that in Zahedan [13] but higher 

than those in Tehran [10], rural areas of Tuyserkan [12] 
and Sanandaj [14]. These figures were the same as that 
reported in studies conducted in Iraq (1%) [33], Lebanon 
(1%) [24], Kuwait (0.7%) [34], and Australia (0.7%) [18], 
but it is lower than reported prevalence of RA in Mexico 
(2.8, 1.6%) [23, 35]. Furthermore, reported frequency of 
RA in the Middle East (0.2–0.5%) and mean prevalence 
of RA in APLAR countries (0.33%) [36] is lower than 
that in Western countries [37]. Forms of peri-arthritis 
(tendonitis, tenosynovitis, and bursitis) were detected in 
9.3% of the studied participants which was higher than 
that reported in COPCORD studies carried out in differ-
ent areas in Iran [10–14]. It seems that difference in the 
prevalence of MSD complaints and rheumatic disorders 
in the COPCORD literature can be attributable to diverse 
sample size and randomization, genetic/ethnic, cultural, 
socioeconomic, demographic, psychosomatic, and geo-
graphic factors. Our findings are consistent with the 
previous studies that showed the prevalence of common 
musculoskeletal disorders increased with age [5, 38, 39] 
and that women were more affected than men [5, 38–40].

In general, the present findings should be interpreted 
considering the limitations of the study. The major limi-
tation of the current study was small sample size, espe-
cially the minimum number of interviewed patients to be 
considered as a COPCORD study.

Conclusions

In conclusion, the prevalence of musculoskeletal disor-
ders is very high in northwest of Iran; Therefore, it calls 
for action by health officials and professionals to plan for 
appropriate programs of prevention and management of 
MSDs in society.

Acknowledgements  We thank all the researchers and staff in AZAR 
cohort study specially Mrs. Sahar Malek-Mohammadi for their coop-
eration in this research. We also thank all the subjects for their partici-
pation in this study.

Funding  This research was funded by the Connective Tissue Dis-
eases Research Center of Tabriz University of Medical Sciences.

Compliance with ethical standards 

Conflict of  interest  The authors declare that they have no conflict 
of interest.

Ethical approval  All procedures performed in studies involving 
human participants were in accordance with the ethical standards of 
the institutional and/or national research committee and with the 1964 
Helsinki Declaration and its later amendments or comparable ethical 
standard.



501Rheumatol Int (2017) 37:495–502	

1 3

Informed consent  Informed consent was obtained from all individ-
ual participants included in the study.

References

	 1.	 Gangopadhyay S, Ghosh T, Das T, Ghoshal G, Das BB (2007) 
Prevalence of upper limb musculo skeletal disorders among brass 
metal workers in West Bengal, India. Ind Health 45:365–370

	 2.	 Chung YC, Hung CT, Li SF, Lee HM, Wang SG, Chang SC 
et al (2013) Risk of musculoskeletal disorder among Taiwanese 
nurses cohort: a nationwide population-based study. BMC Mus-
culoskelet Disord 14:144–151

	 3.	 Chubine A (1999) Human factor engineering in industries (Per-
sian). Tachar Pub, Shiraz

	 4.	 Picavet HSJ, Hazes JMW (2003) Prevalence of self reported 
musculoskeletal diseases is high. Ann Rheum Dis 62:644–650

	 5.	 Hagen K, Linde M, Heuch I, Stovner LJ, Zwart JA (2011) 
Increasing prevalence of chronic musculoskeletal complaints. A 
large 11-year follow-up in the general population (HUNT 2 and 
3). Pain Med 12:1657–1666

	 6.	 Smith DR, Leggat PA, Speare R (2009) Musculoskeletal dis-
orders and psychosocial risk factors among veterinarians in 
Queensland, Australia. Aust Vet J 87:260–265

	 7.	 Garry JP (2003) Musculoskeletal medicine in the USA: edu-
cation and training of family physicians. Qual Prim Care 
11:159–162

	 8.	 Helme RD, Gibson SJ (2001) The epidemiology of pain in 
elderly people. Clin Geriatr Med 17:417–431

	 9.	 Leveille SG, Zhang Y, McMullen W, Kelly-Hayes M, Felson DT 
(2005) Sex differences in musculoskeletal pain in older adults. 
Pain 116:332–338

	10.	 Davatchi F, Jamshidi AR, Tehrani Banihashemi A, Gholami 
J, Forouzanfar MH, Akhlaghi M et  al (2008) A WHO-ILAR 
COPCORD study (stage 1, urban study) in Iran. J Rheumatol 
35:1384–1390

	11.	 Forghanizadeh J, Abhari AR, Piroozian M et  al (1995) Preva-
lence of rheumatic disease in Fasham. J Iran Univ Med Sci 
3:132–142

	12.	 Davatchi F, Tehrani Banihashemi A, Gholami J, Faezi ST, 
Forouzanfar MH, Salesi M et al (2009) The prevalence of mus-
culoskeletal complaints in a rural area in Iran: a WHO-ILAR 
COPCORD study (stage 1, rural study) in Iran. Clin Rheumatol 
28:1267–1274

	13.	 Sandoughi M, Zakeri Z, Tehrani A, Davatchi F, Narouie B, Shi-
khzadeh A et al (2013) Prevalence of musculoskeletal disorders 
in southeastern Iran: a WHO-ILAR COPCORD study (stage 1, 
urban study). Int J Rheum Dis 16:509–517

	14.	 Moghimi N, Davatchi F, Rahimi E, Saidi A, Rashadmanesh N, 
Moghimi S et al (2015) WHO-ILAR COPCORD study (stage 1, 
urban study) in Sanandaj, Iran. Clin Rheumatol 34:535–543

	15.	 Goycochea-Robles MV, Sanin LH, Moreno-Montoya J, Alvarez-
Nemegyei J, Burgos-Vargas R, Garza-Elizondo M et  al (2011) 
Validity of the COPCORD core questionnaire as a classification 
tool for rheumatic diseases. J Rheumatol 86:31–35

	16.	 Chopra A (2012) The WHO ILAR COPCORD Latin America: 
consistent with the world and setting a new perspective. J Clin 
Rheumatol 18:167–169

	17.	 Zeng QY, Darmawan J, Xiao ZY, Chen SB, Chen R, Lin K et al 
(2005) Risk factors associated with rheumatic complaints: a 
WHO-ILAR COPCORD study in Shantou, Southeast China. J 
Rheumatol 32:920–927

	18.	 Muirden KD, Valkenburg HA, Hopper J, Guest C (1992) The 
epidemiology of Rheumatic diseases in Australia. In: Nasution 

AR, Darmawan J, Isbagio H (eds) APLAR rheumatology, 
Churchil Livingstone, Tokyo, pp 210–409

	19.	 Minaur N, Sawyers S, Parker J, Darmawan J (2004) Rheu-
matic disease in an Australian Aboriginal community in North 
Queensland, Australia. A WHO-ILAR COPCORD survey. J 
Rheumatol 31:965–972

	20.	 Hoa TTM, Damarwan J, Le Shun C, van Hung N, Nhi CT, 
An TN (2003) Prevalence of the rheumatic diseases in urban 
Vietnam: a WHO-ILAR COPCORD study. J Rheumatol 
30:2252–2256

	21.	 Farooqi A, Gibson T (1998) Prevalence of the major rheumatic 
disorders in the adult population of north Pakistan. Br J Rheu-
matol 37:491–495

	22.	 Joshi VA, Chopra A (2009) Is there an urban-rural divide? 
Population surveys of rheumatic musculoskeletal disorders 
in the Pune region of India using the COPCORD Bhigwan 
model. J Rheumatol 36:614–622

	23.	 Nemegyei JV, Balestas IP, Sanin L, Cardiel M, Angulo AR, 
Goycochea-Robles MV (2011) Prevalence of musculoskel-
etal pain and rheumatic diseases in the southeastern region of 
Mexico. A COPCORD-based community survey. J Rheumatol 
86:21–25

	24.	 Chaaya M, Slim ZN, Habib RR, Arayssi T, Dana R, Hamdan O 
et  al (2012) High burden of rheumatic diseases in Lebanon: a 
COPCORD study. Int J Rheum Dis 15:136–143

	25.	 Chopra A, Abdel Nasser A (2008) Epidemiology of rheumatic 
musculoskeletal disorders in the developing world. Best Pract 
Res Clin Rheumatol 22:583–604

	26.	 Chaiamnuay P, Darmawan J, Muirden KD, Assawatanabodee P 
(1998) Epidemiology of rheumatic disease in rural Thailand: a 
WHO-ILAR COPCORD study. Community oriented programme 
for the control of rheumatic disease. J Rheumatol 25:1382–1387

	27.	 Chopra A, Patil J, Billempelly V, Relwani J, Tandle HS (2001) 
Prevalence of rheumatic diseases in a rural population in West-
ern India: a WHO-ILAR COPCORD study. J Assoc Physicians 
India 49:240–246

	28.	 Veerapen K, Wigley RD, Valkenburg H (2007) Musculoskeletal 
pain in Malaysia: a COPCORD survey. J Rheumatol 34:207–213

	29.	 Wigley RD, Zhang NZ, Zeng QY, Shi CS, Hu DW, Couchman 
K et  al (1994) Rheumatic disease in china: ILAR-China study 
comparing the prevalence of rheumatic symptoms in northern 
and southern rural populations. J Rheumatol 21:1484–1490

	30.	 Zeng QY, Chen R, Xiao ZY, Huang SB, Liu Y, Xu JC et  al 
(2004) Low prevalence of knee and back pain in southeast China; 
the Shantou COPCORD study. J Rheumatol 31:2439–2443

	31.	 Abdel-Nasser A (2004) The prevalence of rheumatic diseases in 
rural Egypt: COPCORD-Egypt. In: APLAR 2004 Proceeding 
Book, Future in Rheumatology: From Bench to Bedside, 11th 
Asia Pacific League of Associations for Rheumatology Con-
gress, MediMedia, Korea, p 88

	32.	 White KP, Speechley M, Harth M, Ostbye T (1999) The London 
Fibromyalgia Epidemiology Study: the prevalence of fibromyal-
gia syndrome in London, Ontario. J Rheumatol 26:1570–1576

	33.	 Al-Rawi ZS, Alazzawi AJ, Alajili FM, Alwakil R (1978) Rheu-
matoid arthritis in population samples in Iraq. Ann Rheum Dis 
37:73–75

	34.	 Al-Awadhi AM, Olusi SO, Moussa M, Shehab D, Al-Zaid N, Al-
Herz A et al (2004) Musculoskeletal pain, disability and health-
seeking behavior in adult Kuwaitis using a validated Arabic ver-
sion of the WHO-ILAR COPCORD Core Questionnaire. Clin 
Exp Rheumatol 22:177–183

	35.	 Peláez-Ballestas I, Sanin LH, Moreno-Montoya J, Alvarez-
Nemegyei J, Burgos-Vargas R, Garza-Elizondo M et  al (2011) 
Epidemiology of the rheumatic diseases in Mexico. A study of 
5 regions based on the COPCORD methodology. J Rheumatol 
86:3–8



502	 Rheumatol Int (2017) 37:495–502

1 3

	36.	 Davatchi F (2006) Rheumatic diseases in the APLAR region. 
APLAR. J Rheumatol 9:5–10

	37.	 Helmick CG, Felson DT, Lawrence RC, Gabriel S, Hirsch R, 
Kwoh CK et  al (2008) Estimates of the prevalence of arthri-
tis and other rheumatic conditions in the United States: Part I. 
Arthritis Rheum 58:15–25

	38.	 Woolf AD, Pfleger B (2003) Burden of major musculoskeletal 
conditions. Bull World Health Organ 81:646–656

	39.	 Minet Kinge J, Kristin Knudsen A, Skirbekk V, Emil Vollset 
S (2015) Musculoskeletal disorders in Norway: prevalence of 
chronicity and use of primary and specialist health care services. 
BMC Musculoskelet Disord 16:75–83

	40.	 Natvig B, Nessiøy I, Bruusgaard D, Rutle O (1995) Muscu-
loskeletal symptoms in a local community. Eur J Gen Pract 
1:25–28


	Prevalence of musculoskeletal disorders in Azar cohort population in Northwest of Iran
	Abstract 
	Introduction
	Methods
	Subjects
	Questionnaire
	Diagnosis
	Statistical analysis

	Results
	Discussion
	Conclusions
	Acknowledgements 
	References


