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Work-related musculoskeletal disorders 
(WMSDs) are a group of prevalent health 
problems and the cause of many disabilities. 
Several factors such as work, demographic 
and psychosocial factors are associated with 
the prevalence of these disorders. Work 
factors include specific working position, the 
force exerted by the worker, movement 
frequency, duration of work, and exposure to 
vibration. Demographic factors include age, 
gender, muscle strength, and physical ability. 
Some examples of psychosocial factors are 
stress, lack of social support, and low 
satisfaction. Various studies have been 
performed with the aim to evaluate exposure 
to these risk factors and ergonomic changes 
in order to reduce their incidence. Most of 
these studies have focused on the back, 
shoulders, upper limbs, and neck because  
of the higher incidence of WMSDs in  
these parts.1-5 

Three methods of evaluating posture are 
self-report, observational method, and direct 
measurement.6 

Self-report is used to gather information 
on environmental, physical, and psychosocial 
factors through the use of daily notes, 
interviews, and questionnaires. 

Observation is divided into two main 
groups. One group consists of the ways in 
which the observer is present in the 
workplace, assesses workers on the basis of 
pre-designed forms, and fills the forms. The 
other group uses photography, video, and 
analyzing software. 

In direct measurement, sensors are 
connected to certain parts of the body and 
variables are measured. Electromyography 
(EMG) can also be used in this method. 

Previous studies have emphasized that from 
among the above methods, the observational 
method is the best and most effective way to 
assess the health of workers at work in terms of 
the cost, capacity, more comprehensive 
outlook, accuracy, validity, and sensitivity.7 
Unfortunately, most studies in this field are 
based on self-report and questionnaires that are 

filled by workers; thus, further studies using 
observational methods are required. 

In addition to visiting and examining 
patients, gastroenterologists perform 
endoscopy and colonoscopy as required. The 
physicians are likely to maintain an awkward 
posture due to the length and specific 
position of these interventions, and this may be 
one of the causes of MSDs in these individuals. 
Since these people are the professional 
workforce of society, their disorders can 
impose a heavy load on the government. 
Therefore, investigating and preventing the 
causes can be effective and helpful. 

The present study was conducted with the 
aim to determine the frequency distribution of 
risk of posture during endoscopy and 

colonoscopy and the frequency distribution of 
MSDs in the target group and the relationship 
between these two. Moreover, the validity and 
reliability of Rapid Upper Limb Assessment 
(RULA) and Ovako Working Posture 

Assessment System (OWAS) were compared in 
evaluating posture in the target group during 
endoscopy and colonoscopy. 
 

This cross-sectional study was performed on 
18 of the 24 gastroenterologists of Isfahan, 
Iran, from April to December 2014. The 
exclusion criteria consisted of the presence of 
disability, injury, and anatomical problems. 
The physicians who did not want to 
cooperate were also excluded (n = 6). 

Considering the number of 
gastroenterologists of Isfahan (n = 24), all of 

them were considered as the target group 
and no specific sampling was done. 
Therefore, the list of gastroenterologists of 
Isfahan was prepared through the Medical 

Council and the researchers visited their 
workplace (office or hospital). 

The Nordic Musculoskeletal 
Questionnaire (NMQ) was used to 
investigate MSDs in different areas of the 
body during the last 12 months.8 The 
reliability of the NMQ has been validated.9-13 It 
should be noted that MSDs in this study 



Vahdatpour and Sayed-Mirramazani 

 

 

 Phys Med Rehab & Electrodiagnosis/Summer 2019; Vol. 1, No. 3  99 

http://jpmre.org 

consisted of discomfort, pain, fatigue, swelling, 
stiffness, sensory problems, limited range of 
motion, and decreased motor control in various 
parts of the body. Questionnaires were 
completed by physicians at their workplace. 

The postures of physicians during work 
were analyzed by direct observation using 
RULA after determining specific locations 
and measuring the angles in different parts of 
body.14 The OWAS was also used to compare 
the validity of these instruments in predicting 
MSDs in gastroenterologists.15,16 

Action level is determined based on the 
final score. Action levels are classified into 
the following four levels: 

Level 1: Final score 1 or 2 shows that it is 
acceptable if you do not maintain a fixed 
posture for too long or perform a highly 
repetitive task. 

Level 2: Final score 3 or 4 shows that 
further evaluation is needed in this area and 
ergonomic intervention may be necessary. 

Level 3: Final score 5 or 6 shows that 
further evaluation, changes, and ergonomic 
intervention are necessary in the near future. 

Level 4: Final score 7 or more shows that 
further evaluation, changes, and ergonomic 
intervention are needed immediately. 

Considerations regarding the use of RULA 
and OWAS in this study include: 

- Direct observation was performed during 
the specified time concerning the physician. 

- Observation time was the entire period 
of an endoscopy or colonoscopy. 

- Identifying and understanding the 
process of endoscopy and colonoscopy was 
performed before starting the study to obtain 
the most accurate information. 

After data collection, statistical analysis was 
performed using SPSS software (version 18.0, 
SPSS Inc., Chicago, IL, USA). The Spearman's 
rho was used to determine the relationship 
between posture and MSDs in the target group. 
 

Based on data obtained from the NMQ,  
17 subjects (94.4%) were male and 1 (5.6%) 
was female. The average age and work 

experience of the subjects were, respectively, 
46.9 ± 7.4 years and 14.1 ± 8.9 years. Moreover, 
the average number of procedures performed 
per day by them was 5.3 ± 2.3 (Table 1).  
 

Table 1. Frequency distribution of demographic 
information of the target group 

SD Mean Maximum Minimum Variable 
7.4 46.9 67 35 Age (year) 

8.9 14.1 40 2 
Working 

experience 

(year) 

2.3 5.3 10 2 
Procedures 

per day 
SD: Standard deviation 

 
BMI information obtained through the 

questionnaire is given in table 2. 
 

Table 2. Frequency distribution of body mass index 
(BMI) of the target group 

Percent Count BMI (kg/m2) 

55.6 10 18.5-25 (normal) 

44.4 8 25-30 (overweight) 

100 18 Total 

 
According to the NMQ, the neck and back, 

respectively, with 66.7% and 61.1% had the 
most MSDs. Then, the total score of MSDs 
was calculated based on the NMQ, with a 
minimum of 0 and a maximum of 15 from a 
total of 36 and an average of 6.2 ± 4.4 in the 
target group. The status of MSDs in other 
parts of the body in the target group are 
presented in table 3. 

 
Table 3. Frequency distribution of musculoskeletal 

disorders in the target group 

Percent Count Musculoskeletal disorders 

66.7 12 Neck 

55.6 10 Shoulders 

61.1 11 Upper back 

11.1 2 Elbows 

50 9 Wrists/Hands 

61.1 11 Lower back 

16.7 3 Hips/Thighs 

50 9 Knees 

11.1 2 Ankles/Feet 

 
Scores of MSDs in each area of the body 

were also determined based on the NMQ and 
the number of people with each score was 
obtained (Figure 1). 
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Figure 1. The number of people with each Nordic 

Musculoskeletal Questionnaire score in different areas 

of the body 
 
Afterwards, the average score was 

calculated for each area in the target group 
(Figure 2). In explaining these two diagrams, 
we should say that a score of 0 means that the 
person has had no trouble in the last 12 months 
in the questioned area. A score of 1 means that 
the person has had trouble during the last 12 
months. Another point is added to 1 if the 
person has been prevented from carrying out 
normal activities, has seen a physician for this 
condition during the last 12 months, or has had 
trouble during the last 7 days (1 point is added 
for each positive answer).  

 

 
Figure 2. Average score of the Nordic Musculoskeletal 

Questionnaire in each area of the body in the  
target group 

 
Therefore, the score of each area of the 

body can vary from 0 to 4. Higher scores 
illustrate more severe MSDs. 

Moreover, 22.2% and 77.8% of the subjects 
obtained an OWAS score of 1 and 2, 
respectively (Table 4). 

 
Table 4. Frequency distribution of the Ovako Working 

Posture Assessment System (OWAS) score in the 

target group 

Percent Count OWAS score 

22.2 4 1 

77.8 14 2 

100 18 Total 

 
The RULA score was also obtained (Table 5) 

according to which 38.9% were in the second 
action level and 61.1% in the third action 
level (Figure 3). 

 
Table 5. Frequency distribution of Rapid Upper Limb 

Assessment (RULA) score in the target group 

Percent Count RULA score 

38.9 7 4 

38.9 7 5 

22.2 4 6 

100 18 Total 

 
Spearman's rho was used to determine the 

relationship between NMQ, RULA, and 
OWAS scores. The NMQ score had a direct 
relationship with the RULA score (P = 0.03 
and  
r = 0.384), but had no significant relationship 
with the OWAS score (P = 0.40 and r = -0.060). 

 

 
Figure 3. Frequency distribution of action levels in the 

target group 

 
Furthermore, the RULA score had a direct 

relationship with number of procedures per 
day and the MNQ score had a direct 
relationship with number of procedures per 
day and BMI (Table 6). 
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Table 6. Spearman's rho of Rapid Upper Limb 

Assessment (RULA) and Nordic Musculoskeletal 

Questionnaire (NMQ) scores with age, body mass index 

(BMI), work experience, and number of procedures per 
day in the target group 

Variable RULA NMQ 
P r P R 

Age (year) 0.45 0.03 0.86 -0.04 

BMI 

(kg/m2) 
0.2 0.21 0.048 0.314 

Work 

experience 

(year) 

0.98 0.006 0.56 -0.15 

procedures 

per day 
0.04 0.328 0.027 0.392 

 
Spearman's rho showed that RULA score 

had a direct relationship with the NMQ score 
of the neck, upper back, and knees (Table 7). 

 
 

Table 7. Spearman's rho between Rapid Upper Limb 

Assessment (RULA) and Nordic Musculoskeletal 

Questionnaire (NMQ) scores in each area in  
the target group 

Variable RULA 

R P 

0.396 0.026 Neck 

0.09 0.36 Shoulders 

0.31 0.048 Upper back 

0.06 0.41 Elbows 

0.09 0.36 Wrists/Hands 

0.25 0.08 Lower back 

-0.07 0.38 Hips/Thighs 

0.48 0.01 Knees 

-0.15 0.28 Ankles/Feet 

 

The incidence of MSDs and risk of postural 
problems among the gastroenterologists of 
Isfahan during endoscopy and colonoscopy 
was investigated in this study. 

Among the subjects, 8 (44.4%) were 
overweight (BMI: 25-30 kg/m2). Based on a 
systemic review performed in 2014, the 
prevalence of overweightness and obesity in 
Iranian adults was 27-38.5% and 12.6-25.9%, 
respectively.17 The BMI of none of the 
gastroenterologists in our study was higher 
than 30 and the prevalence of obesity was 
0%, and obviously, less than the Iranian 
society. Nevertheless, the prevalence of 
overweightness was a little higher than the 

Iranian society and can be acceptable 
according to the prevalence of obesity among 
them. This can be due to their diet and 
sedentary lifestyle. 

Moreover, 88.9% of the gastroenterologists 
had MSDs in at least one part of their body 
during the last 12 months. This is more than 
double the prevalence of MSDs in Iranian 
physicians regardless of their specialty that 
was obtained in 2012.18 

This difference could be due to various 
postures of different medical activities. In 
another study, the prevalence of MSDs in 
among American endoscopists was only 53%, 
but they used a 25-question email instead of 
the standardised NMQ.19 The prevalence of 
MSDs among Indian dentists, surgeons, and 
general practitioners was 61%, 37%, and 20%, 
respectively, which is less than that among 
the gastroenterologists of Isfahan.20 

The highest prevalence of MSDs was 
observed in the neck (66.7%), back (61.1%), 
and shoulders (55.6%) among the 
gastroenterologists of Isfahan. This is in 
agreement with the results of studies on 
Iranian dentists, pathologists, and 
cardiologists.21-24 However, the difference is 
that MSDs were obviously less prevalent 
among them, so that only 33.3% of 
pathologists and 20% of cardiologists had 
trouble in the neck. Perhaps the reason for 
this difference is that gastroenterologists 
have a standing position during endoscopy 
and colonoscopy, but the others mostly have 
a sitting position. In echocardiographers, 
surgeons, and dentists of other countries, 
most issues were also observed in the neck.25-27 
In a systemic review conducted in 2011 on 
studies published in 1990-2010, the highest 
prevalence of MSDs was in the back  
(33-68%), neck (9-28%), and shoulders (17%) 
among physicians.28 Nevertheless, most 
issues were present in the knees (19.8%) in 
Iranian hospital physicians.18 Perhaps this 
finding is due to excessive walking and using 
of stairs by physicians of Iranian hospitals. 

In the present study, the most severe 
MSDs were also reported in the neck, back, 
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and shoulders. Thus, neck pain was the most 
severe and most prevalent MSD and the most 
common cause of abandoning normal 
activities and seeing a physician. The severity 
of MSDs has not been estimated in similar 
previous studies. 

In the present study, MSDs were 
significantly more prevalent in 
gastroenterologists with higher BMI and 
number of procedures per day. This is in 
agreement with the result of a study on 
Brazilian citizens, which confirmed that higher 
BMI causes more MSDs.29 In another study, the 
number of procedures per day, hours of 
endoscopy per week, and work experience 
were the main causative factors of MSDs in 
endoscopists.19 Prolonged sitting and standing, 
neck flexion, work experience, and working 
hours per shift were the main causative factors 
of MSDs in Iranian physicians.18 According to a 
study performed in 2010, the male gender was 
an augmenting factor of MSDs among the 
radiologists of Isfahan.30 In a prospective study 
on dentists, laboratory technicians, nurses, 
physicians, and hospital physiotherapists of 
India in 2013, working in a fixed position for a 
long duration of time, working in awkward 
and restricted positions, and handling too 
many patients or samples per day were the 
main causative factors.31 A study performed in 
2000 on 3798 citizens showed that fixed 
posture, repetitive pulling, pushing, and lifting, 
and frequent bending of the neck are the main 
biomechanical factors affecting musculoskeletal 
status of the American society.32 

MSDs had a direct relationship with RULA 
score, but no significant relationship with 
OWAS score in this study. Therefore, OWAS 
does not have sufficient value for the 
assessment of gastroenterologists' posture 
during endoscopy and colonoscopy despite 
the simplicity and speed of its use. Thus, it can 
be replaced with RULA that is a newer, more 
accurate, quick, and easy method. In a study, 
RULA and OWAS were compared in students 
of dentistry in 2013.33 The risk of posture 
based on OWAS was medium and based on 
RULA was extremely high in their target 

group. Although there was no significant 
relationship between OWAS and RULA in 
their study, the relationship between MSDs 
and RULA and OWAS scores was not noted.33 

Postural assessment by RULA method in 
our study showed that the gastroenterologists’ 
postures during endoscopy and colonoscopy 
are in the second (38.9%) and third (61.1%) 
action level. This means that physicians’ 
working postures require corrections, changes, 
and ergonomic interventions in the near future. 

There was a direct relationship between 
risk of posture based on RULA and number 
of procedures per day. This means that, with 
increase in the number of procedures, 
physicians pay less attention to their posture. 
This could be due to their haste to visit 
patients or exhaustion due to their workload. 
Although age affected body posture in 
cardiologists and shoulder posture in 
pathologists, and gender, working hours, and 
age affected body posture in radiologists of 
Isfahan have been reported as risk of posture 
factors, the instrument used in these studies 
was the Quick Exposure Check (QEC) and 
not RULA (23-24 and 30). Hence, we can say 
that so far, in similar studies, the factors that 
increase the risk of posture in physicians 
have been less investigated separately. 

Risk of posture based on RULA had a 
direct relationship with MSDs in the neck, 
upper back, and knees. This means that 
RULA has a high value for the prediction of 
the incidence of MSDs in these body parts 
among gastroenterologists during endoscopy 
and colonoscopy. 

The findings of this study should be 
interpreted with caution given the cross-
sectional nature of the study and self-report 
method of data collection in the NMQ. Self-
report methods have weak points such as 
difficulty in remembering complications. 
However, we tried to reduce the impact of this 
problem by limiting the period of recollection 
of complications to 12 months in this study. 

The total population of gastroenterologists 
of Isfahan was 24 individuals and 6 of them 
were unwilling to cooperate despite all our 
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efforts. More trusted and comprehensive 
results can be achieved by investigating more 
gastroenterologists in different cities in  
the future. 

It is recommended that we compare the 
reliability and validity of the modified RULA 
(mRULA), Rapid Entire Body Assessment 
(REBA), and QEC with RULA in future 
studies to specify the best available tool for 
assessing the posture of gastroenterologists 
during endoscopy and colonoscopy.34,35 

 

MSDs are highly prevalent among the 
gastroenterologists of Isfahan. Postural 
analysis results showed that the risk of 
incidence of these disorders is very high 
(action level 2 and 3). High BMI was one of 
the factors contributing to the occurrence of 
MSDs. Since about half of the target group 
were overweight, losing weight can help 
reduce the incidence of MSDs. Furthermore, 
the high number of procedures per day 
increases the risk of posture and prevalence of 
MSDs simultaneously. Therefore, reducing the 
number of procedures or increasing the rest 
time between appointments, performing 
endoscopy and colonoscopy as discontinuous 
procedures, increasing precision and accuracy 
of positioning (including placing the monitor in 

the front and with appropriate height and 
distance to reduce flexion, extension, and 
rotation of the neck, adjusting the height of the 
bed to reduce flexion, extension, and rotation of 
the back, using a brace to reduce the pressure 
on the neck and back, dividing weight on both 
legs, etc.), and using tele-robotic techniques 
instead of manual ones36 could be effective 
interventions in gastroenterologists who have 
high workload. 
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