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Abstract 

 

 Article Info 
 

Background: Due to their difficult working conditions, physicians are prone to injuries 

and musculoskeletal disorders affecting different parts of the body. This study aimed to 

investigate the prevalence of musculoskeletal disorders among physicians at Mortaz 

hospital in Yazd, Iran (2020) 

Materials and Methods: The present study is a cross-sectional descriptive study 

conducted on 50 physicians at Mortaz Hospital in Yazd. The Nordic questionnaire and the 

Quick Exposure Check (QEC) method were employed to assess the prevalence of 

musculoskeletal disorders and analyze body postures at work. Chi-square and t-test were 

used to determine statistically significant relationships. 

Results: Seventy percent of the subjects were male. The mean age of the samples was 

47.3 ± 8.4 years. The point prevalence of musculoskeletal disorders in the lower back, 

neck, and knees were 52%, 30%, and 24% respectively; and the periodic prevalence of 

these disorders were 56%, 38%, and 34% in the back, neck, and shoulders respectively. 

According to the QEC results, 76% of the subjects needed further investigation and 

intervention in the future, and 20% were at an unacceptable risk level needing to be 

addressed immediately. 

Conclusion: Physicians are exposed to many risk factors due to the working conditions 

that make them prone to various musculoskeletal disorders. Hence, to reduce the risk 

and prevalence of musculoskeletal disorders, interventional measures should be taken.  
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Introduction 

According to the World Health Organization, 

musculoskeletal disorders refer to a group of 

diseases and disorders that affect the human 

musculoskeletal system, including muscles, 

nerves, tendons, ligaments, joints and cartilage. 

These disorders usually occur chronically [1, 2]. 

Feeling of pain and discomfort in different parts of 

the body is one of the main problems in the 

workplace [3], which has caused more than half of 

absences in the workplace and is the cause of 

more than one-third of job compensation requests 

among job groups [4]. Musculoskeletal discomfort 

and pain is the most common complaint of 

employees in the workplace, which reduces the 
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efficiency and effectiveness of people and is also 

the main cause of disability of the workforce [5]. 

When work activities and conditions cause the 

development and exacerbation of musculoskeletal 

disorders, they are called work-related disorders. 

Accordingly, after respiratory diseases, 

musculoskeletal disorders are the second work-

related complication [6, 7]. Musculoskeletal 

disorders account for approximately 48% of all 

occupational diseases. In the United States, 65% 

of all workplace illnesses are related to 

musculoskeletal disorders. Also in Iran, about 36% 

of employees have poor physical conditions at 

work [8-10].  

Musculoskeletal disorders cause working‑hour 

losses, increased costs, and damage to the 

workforce. Health careers are among the 

occupations with the highest levels of 

musculoskeletal disorders [4]. Having different 

working conditions and patterns according to their 

medical specialties, physicians play a crucial role 

in the health care system in any society. These 

conditions lead to injuries and musculoskeletal 

disorders in different parts of the body. According 

to studies, the highest prevalence of 

musculoskeletal disorders among physicians is 

seen in the neck, back, and shoulders [11, 12]. 

Factors such as prolonged sitting or standing, 

frequent bending or rotation, multiple shifts, long 

working hours, high stress levels, and insufficient 

opportunity to rest between working hours, age, 

sex, height, and work experience affect the 

prevalence of musculoskeletal disorders among 

physicians [13, 14]. The Nordic Questionnaire, 

developed by Kornika et al. (1987), is one of the 

most comprehensive tools for assessing the 

prevalence of musculoskeletal disorders. This 

screening tool examines the presence or sensation 

of pain in nine areas of the body over a period of 

one week and one year. This questionnaire can be 

used to determine the prevalence of skeletal 

disorders in each area of the body [15, 16]. There 

are several methods for assessing musculoskeletal 

disorders and postural analysis. Quick Exposure 

Check (QEC) is a widely used risk assessment tool 

to assess exposure to risks for musculoskeletal 

disorders. This method makes it possible to assess 

a person with a range of risk factors for 

musculoskeletal disorders [14]. Due to the type of 

working conditions of physicians and their 

exposure to risk factors for musculoskeletal 

disorders, ergonomic evaluation must be 

conducted. This study aimed to investigate the 

prevalence of musculoskeletal disorders among 

physicians at Mortaz hospital in Yazd.    

 

Materials and Methods 

The present study is a cross-sectional descriptive 

study conducted on physicians working at Mortaz 

Hospital in Yazd in 2020. The total number of 

physicians working at Mortaz Hospital in Yazd was 

168. The inclusion criteria were as follows: 

agreeing to participate in the study, having at least 

one year of medical experience. Incomplete 

response to the questionnaire as well as 

unwillingness to continue cooperation were the 

exclusion criteria. Based on inclusion/excluding 

criteria, finally, fifty physicians were selected. The 

sample size was based on similar studies [13, 17, 

18]. The Nordic questionnaire was used to assess 

the prevalence of musculoskeletal disorders in 

various organs of the body as well as demographic 

information of individuals, and the QEC method 

was used to analyze body postures at work.  

This study was approved by the Ethics committee 

of Vice Chancellor for Research at Yazd Azad 

University (Code: IR.IAU.YAZD.REC.1399.016).   

Nordic Questionnaire: The Nordic General 

Questionnaire, designed by Korinka et al. in 1987 

[16], is widely used to assess the prevalence of 

musculoskeletal disorders in various parts of the 

body. The Nordic General Questionnaire assessed 

only three areas of the body, i.e. the back, 

shoulders, and neck. Therefore, in 2009, the 

Nordic Extended Questionnaire was developed by 

Dawson [19]. The Nordic Extended Questionnaire 

is a simple and complete tool that provides a 

wealth of information on musculoskeletal disorders 

in nine areas of the body [15]. In general, this 

questionnaire consists of two parts: the first part 

includes questions about the demographic 

information of the person, including age, gender, 

working hours; the second part contains questions 

about having pain in nine areas of the body (neck, 

shoulders, elbows, hands/wrists, upper back, lower 

back, knees, buttocks and legs/ankles). The 

history of pain in these areas is examined in two 

time periods of the last 7 days and the last 12 

months, which indicate the point and periodic 

prevalence of musculoskeletal disorders in the 

individual, respectively. In addition, it asks if these 

problems have caused the person to quit or be 

unable to work [20-22]. The Nordic questionnaire 

does not have an overall score. Instead, it 

determines the frequency of damage in each area 

of the body. The questionnaire is structured in 

such a way that it can be completed in two ways: 

through interviews with workers or by individuals 

themselves [23]. In this study, the questionnaire 

was completed by physicians in the workplace. 

Initially, the presence or absence of pain in nine 
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areas of the body is determined by the answer yes 

or no. If the answer to pain in that area of the body 

is positive, the respondent must answer 11 

questions about the presence or absence of pain 

during life, the prevalence and consequences of 

pain. If the answer to the question of pain in one 

area of the body is negative, the rest of the 

questions related to that area will be automatically 

negative [19]. The results of the validity and 

reliability of the Persian version of this 

questionnaire reported its internal consistency of 

0.8 and Repeatability with kappa coefficient > 0.7 

and P <0.001 [2, 24]. The validity and reliability 

tests of the original version of the Nordic 

questionnaire varied from 0-20 % and 0-23%, 

respectively [16].   

QEC is a widely used method to assess the risk of 

musculoskeletal disorders and postural analysis 

developed by Lee and Buckle (1998) [25]. In this 

method, the posture is evaluated based on the 

individual's observations. In posture evaluation 

methods, the most frequent or worst posture is 

selected as the final posture and for evaluation. 

The QEC method assesses the exposure of four 

areas of the body, including the back, 

shoulders/arms, wrists/hands, and neck, that are 

more at risk for skeletal disorders than other areas 

of the body [25, 26]. This method allows the worker 

to assess the risk factors for musculoskeletal 

disorders, including posture, repetition, force 

applied, and duration of exposure. The combined 

effect and interaction of these factors are done 

using the scoring table of the QEC method [27]. In 

this method, according to the questioner's 

observation and the worker's answer, information 

about the maximum displaced weight, duration of 

work, the maximum force applied, exposure to 

vibration, visual needs of work, as well as the level 

of exposure to stress during work are recorded 

[27]. The QEC method checklist consists of two 

parts: a form filled by the observer to assess the 

level of exposure of the four areas of the body to 

the risk factors for injuries of musculoskeletal 

disorders, and a form of evaluation and judgment 

of the worker about his work. Finally, exposure 

assessment scores are obtained by combining the 

scores of the observer and the evaluated person's 

responses. In the part completed by the evaluator, 

the letter A to G is used to determine the different 

positions of the body during work evaluating A 

(waist posture), B (lumbar movement in manual 

carrying tasks), C (shoulder/arm posture), D 

(shoulder/arm movement), E (wrist/hand posture), 

F (wrist/hand movement), and G (neck posture).  In 

the checklist completed by the evaluated person, 

the questions are classified using the letters a to g: 

a (Load handling weight), b (Load handling time), c 

(Maximum force applied), d (Vibration), e (Visual 

requirements of the work), f (Speed of work), and g 

(Stress). Finally, the calculation of points for each 

person is done using scoring tables.  The following 

is a description of how to calculate the final score 

of each section. For example, for the 

shoulder/arms section, the code related to the 

height of the hands (shoulder posture) and weight, 

hand height and period (time) of work, period and 

weight of the load, coefficient Repetition and load 

weight, coefficient of repetition and work cycle are 

each merged into a separate matrix and a score is 

calculated for that matrix. Next, to calculate the 

exposure score independently for each part of the 

body, the score obtained for that part is divided by 

the maximum score for that area of the body. The 

maximum score for the waist, shoulder, and 

hand/wrist area is 56 and for the neck area is 18. 

To calculate the exposure score for the whole 

body, the score for each of the four areas is added 

together and then the resulting number is divided 

by the maximum possible score for the whole 

body. The maximum score for the whole body is 

176 for manual material handling and 162 for other 

tasks. The final score is obtained as a percentage 

of exposure [25, 28]. Table 1 shows the exposure 

score of the QEC classification. 

 

 

Table 1. Levels for Quick Exposure Check scors [29, 30] 

Area 
Exposure level 

Low Medium High Very high 

Waist 10-20 22-30 32-40 42-56 

Shoulder 10-20 22-30 32-40 42-56 

Wrist/hand 10-20 22-30 32-40 42-56 

Neck 4-6 8-10 12-14 16-18 

 
 

Finally, according to the scores earned, the level of 

corrective actions is divided into four categories, 

which are listed in table 2. It should be noted that 

the third and fourth correctional levels require 

immediate corrective action [1].  
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Table 2. QEC scoring and corrective actions [29, 30]  

Total QEC score Exposure assessment and corrective actions 

Score less than 40% Indicates acceptable musculoskeletal load 

Score between 41-50% Further investigation is needed and changes may be needed. 

Score between 51-70% Further checks and changes should be made as soon as possible. 

Score more than 70% Need to review and make changes immediately 

 

 

Data analysis was performed using SPSS software 

(ver.21). Chi-square and t-test were used to 

determine the statistically significant relationship. 

P.value ≤ 0.05 was significant.  

 

Results 

35 subjects (70%) were male and the remaining 15 

(30%) were female. The mean age of the samples 

was 47.3 ± 8.4 years ranging from 33 to 70 years. 

The work experience of the subjects was between 

4 to 41 years, so the average work experience of 

the subjects was 18.3± 8.4 years. The height of the 

subjects was between 150 to 189 cm with an 

average of 172.46 ±9.2 cm and their weight was 

between 52 to 116 kg with an average of 

81.54±15.8 kg. The height and weight of the 

participants were measured using a tape measure 

and a digital scale, respectively. Body mass index 

was calculated using both weight and height 

(kg/m2). Based on the classification of body mass 

index by health associations, 2% of the subjects 

were in the underweight group, 34% in the normal 

group, 40% in the overweight group, and 24% in 

the obese group. The highest frequency of body 

mass index belonged to overweight body mass. In 

terms of marriage, 47 the subjects (94%) were 

married and 3 (6%) were single. Eleven (22%) 

cases of the subjects were just sitting at work, 36 

(72%) were both sitting and standing during work 

hours, and the rest (6%) were standing. Twenty-

one (42%) subjects did not have another job. The 

daily working hours of 10 people (20%) were 8 

hours and less and the daily working hours of 40 

people (80%) were 10 hours and more. Half of the 

subjects had more than 17 years of work 

experience and the other half had less than 17 

years of work experience. 

The results showed that 72% (36) of the subjects 

complained of pain in at least one of the 9 areas 

studied during the last 7 days, and 80% (40) had 

such complaints in the past year. 28% (14) of the 

subjects did not have any symptoms of the 

disorder (discomfort) in the 9 organs examined 

during the last 7 days, and 20% (10) did not have 

such symptoms in the past year. Moreover, due to 

pain or discomfort in one of the nine areas 

surveyed, 28% (14 people) had been forced to 

rest, reduce work activity, leave work or inability to 

perform activities at work or at home in the last 12 

months. The relative frequency and percentage of 

people with the disorder (discomfort) in the 9 areas 

studied are shown in Table 3. 

 

Table 3. Relative frequency of musculoskeletal disorders in nine organs 

Area 
Last 7 days 

n (%) 
One year ago 

n (%) 

Neck 15 (30) 19 (38) 

Shoulder 9 (18) 17 (34) 

Elbow 3 (6) 4 (8) 

Wrist / hand 5 (10) 9 (18) 

Back 11 (22) 12 (24) 

Waist 26 (52) 28 (56) 

Hip 11 (22) 13 (26) 

Knee 12 (24) 16 (32) 

Ankle 5 (10) 5 (10) 

 

 

Table 4 shows the relative prevalence of 

musculoskeletal disorders due to demographic 

variables in the study population. According to the 

table below and regarding p-values in men and 

women, there was no significant relationship 

between the presence of pain in 9 organs in the 

past year and gender. Based on the findings of the 

study, the age groups were divided into 33-50 and 

51-70 years. The results show that there was no 

significant relationship between the prevalence of 

musculoskeletal disorders and age. To evaluate 

the effect of body mass index on the prevalence of 

musculoskeletal disorders in individuals, BMI value 

was classified into three groups of less than 25, 25 

and, more than 25. The results of the Chi-square 

test show that there was no significant relationship 

between body mass index and musculoskeletal 

disorders in nine areas of the body. There was 

also no significant relationship between work 

experience and the prevalence of musculoskeletal 
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disorders. To investigate the effect of the type of 

activity on the prevalence of musculoskeletal 

disorders, individuals were divided into two groups 

of sitting and sitting-standing work activity. The 

results of the statistical test did not show a 

significant relationship between the type of work 

activity and the prevalence of musculoskeletal 

disorders. Based on the p-value, there was no 

significant relationship between the presence of 

pain or discomfort in the other 9 areas and the 

duration of daily activity.  

 

Table 4. Relationship between the frequency of musculoskeletal disorders in the nine organs of the body and 
demographic variables 

The location of pain 
or discomfort 

P-value 

Sex 
● 

Age 
■ 

BMI 
■ 

Work 
experience 

■ 

Type of work 
activity 

● 

Work 
duration 

■ 

Neck 0.409 0.121 0.190 0.216 0.754 0.414 

Shoulder 0.312 0.814 0.304 0.902 0.706 0.962 

Elbow 0.574 0.100 0.127 0.611 0.100 0.569 

Wrist / hand 0.415 0.684 0.234 0.110 0.726 0.664 

Back 0.248 0.631 0.825 0.243 0.880 0.232 

Waist 0.320 0.696 0.217 0.412 0.425 0.716 

Hip 0.527 0.640 0.830 0.624 0.200 0.184 

Knee 0.146 0.213 0.631 0.159 0.422 0.113 

Ankle 0.629 0.643 0.642 0.101 0.105 0.569 

*Significance level of p-value <0.05    ●Chi-square test,   ■T-test  
 
 

The frequency of exposure levels in four areas of 

the body based on the score calculated in the 

study population is shown in table 5. In addition, 

the level of vibration exposure in the study 

population was very low. 90% (45) of people had 

low levels of vibration exposure. 

 
Table 5. Frequency of exposure to risk factors for musculoskeletal disorders in the four areas calculated based on points 

Area 
Exposure level; n (%) 

Low Medium High Very high 

Waist 0 0 6 (12) 43 (86) 

Shoulder 0 35 (70) 13 (26) 1 (2) 

Wrist / hand 0 36 (72) 10 (20) 3 (6) 

Neck 0 1 (2) 29 (58) 19 (38) 

 
 

The results of classification frequency and 

percentage of studied postures showed that: 1 

(2%) subject was at the intermediate level, 38 

(76%) persons were at the high level, and 10 

(20%) persons were at a very high level. 

Therefore, to improve working conditions, taking 

corrective measures is necessary. Examination of 

the results of the relationship between 

demographic variables and QEC score showed 

that there was no significant relationship between 

age, sex, work experience, and body mass index 

and the level of exposure to risk factors for 

musculoskeletal disorders.  

 

Discussion 

This study aimed to investigate the prevalence of 

musculoskeletal disorders among physicians at 

Mortaz hospital in Yazd. According to the results of 

the Nordic questionnaire, during the last 7 days, 

lower back, neck and knee had the highest 

prevalence of musculoskeletal disorders in the 

study population. Moreover, during the past year, 

lower back, neck and shoulders had the highest 

prevalence of musculoskeletal disorders. In the 

study of Zolfaghari et al., the neck and back had 

the highest prevalence of musculoskeletal 

disorders during the past year. According to the 

results of this study, 60.4% and 31.7% of people 

complained of pain and discomfort in the neck and 

back, respectively [14]. The study of Vakili et al. 

showed that during the past week, the lumbar 

region (30.20%), knee (25.40%) and hand 

(23.70%) had the highest prevalence of 

musculoskeletal disorders [20]. The study of Jafari 

et al. showed that the highest feeling of pain and 

discomfort had been reported in the lumbar region 

with a prevalence of 51.78%. Neck and back with 

33.92 and 21.42 percent were in the second and 

third ranks, respectively, with the highest 

prevalence of musculoskeletal disorders [30]. 

Rahmani et al.'s study showed that the neck, back 

and shoulders were the most common levels of 

musculoskeletal discomfort with a prevalence of 

73%, 62%, and 41%, respectively [1]. The results 

of studies on the prevalence of musculoskeletal 
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disorders in different parts of the body were 

consistent with the results of the present study and 

showed that the neck, back and shoulders were 

among the most vulnerable organs.  

Examining the relationship between demographic 

variables and the prevalence of musculoskeletal 

disorders in the nine organs examined in the 

Nordic questionnaire showed that there was no 

significant relationship between gender and the 

prevalence of disorders. There was also no 

significant relationship between work experience, 

age, and BMI and the prevalence of 

musculoskeletal disorders. In the study of Rahimi 

et al. (2020), a significant relationship was 

observed between age and work experience and 

the prevalence of musculoskeletal disorders. As 

each unit of work experience (year) increased, 

musculoskeletal pain increased 1.2 times [1]. The 

results of previous studies also show that age is 

one of the influential variables in the prevalence of 

musculoskeletal disorders. As one of the 

uncontrollable and non-manipulative risk factors, 

age indicates the risk of musculoskeletal disorders, 

which is not consistent with the results of the 

present study. Musculoskeletal disorders are 

significantly higher in younger people with less 

work experience. Explaining this difference, it can 

be said that younger people with less work 

experience may have less knowledge about body 

mechanics while working [13, 14]. While other 

studies show that increases in age and work 

experience are significantly associated with the 

prevalence of musculoskeletal disorders [28, 31, 

32].  

According to the QEC results, the risk level of 

musculoskeletal disorders in the four areas 

showed that in the lumbar region, 12% of subjects 

were at high risk and 86% of subjects were at very 

high risk. In the shoulder area, 26% of subjects 

had a high level of risk and only 2% had a very 

high level of risk. 20% of subjects had a high risk 

of musculoskeletal disorders in the wrist/hand 

area. In the neck area, 58% and 38% of people 

were at high and very high risk levels, respectively. 

Based on the QEC results, the condition of 

subjects at risk for musculoskeletal disorders was 

such that 76% of people needed further 

investigation and intervention in the future. In 

addition, 20% of people were at an unacceptable 

level of risk that should be immediately intervened 

and corrected. The study of Jafari et al. showed 

that 12.5% of people were at moderate risk level, 

46.42% and 35.71% were at high risk level and 

very high musculoskeletal disorders, respectively. 

In general, 82.13% of the subjects in this study 

were at high and very high risk of musculoskeletal 

disorders, which was consistent with the results of 

the present study [30]. In the study of Yeganeh et 

al., the total QEC score among the subjects was 

99.40%, indicating the high risk level of 

musculoskeletal disorders [27]. In a study 

conducted on nurses in which the risk level of 

musculoskeletal disorders was measured using the 

QEC method, the results showed high and very 

high risk levels in the neck, shoulder, hand/wrist, 

and waist [14], which was consistent with the 

results of the present study. Prolonged sitting and 

standing, excessive bending or rotation, multiple 

work shifts were the main reasons for the high 

prevalence of musculoskeletal disorders in health 

workers [14]. According to the results of the 

present study, physicians are among the 

occupations at high risk of musculoskeletal 

disorders.  

One of the limitations of the study was the small 

sample size. It is recommended that future studies 

be conducted with a larger sample size and with 

an interventional perspective to reduce the risk of 

musculoskeletal disorders among physicians.   

 

Conclusion 

The results of the present study showed the high 

level of prevalence of musculoskeletal disorders 

among physicians. Physicians are exposed to 

many risk factors due to their working conditions, 

which makes them prone to many musculoskeletal 

disorders. Moreover, the risk level of 

musculoskeletal disorders in the study population 

was very high. To reduce the risk and prevalence 

of musculoskeletal disorders, the researchers 

recommend taking intervention measures and 

performing before- after examination. In addition, 

the necessary training on how to carry the load, 

determine work-rest cycles, review the 

arrangement of work shifts, manage working 

hours, and deal with stress is recommended.  
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