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* Correspondence: halitkandemir@gazi.edu.tr; Tel.: +90 538 774 55 39 

Abstract 

Background/Objectives: Endoscopic procedures-related musculoskeletal injuries (ERMI) are a major 
problem in gastroenterologists.  ERMI arises from increased workload, extended times of advanced 
endoscopic procedures, and repetitive overuse. There has been no study for ERMI among 
gastroenterologist in Türkiye. This study aimed to assess the frequency, causes, and risk factors 
associated with ERMI among gastroenterologists in Türkiye. Methods: A 26-item electronic survey 
was sent to 1,100 Turkish Gastroenterology Association physician members and to 253 
gastroenterology fellows still in training. Demographic characteristics, prevalence of ERMI, workload 
parameters and possible risk factors were evaluated by univariate and multivariate analyses Results: 
The survey was completed by 132 gastroenterologists, 78% of respondent were male, with a mean 
professional experience of 11 years. Overall, 72% reported experiencing at least one ERMI during 
their career, and 63.2% reported injuries involving multiple joints. The most commonly affected areas 
were the neck, left thumb and right wrist. Significant differences in ERMI were observed based on 
gender, affiliated institution, and total weekly number of procedures. Regarding injury severity, sex 
and glove size were significant factors. In logistic regression analysis, female sex increased the risk of 
ERMI by 5.6 times, and performing ERCP procedures increased the risk by 2.6 times. Conclusions:  
ERMI is highly prevalent among gastroenterologists in Turkey and represents a significant 
occupational health problem with implications on work loss. Preventive strategies such as reducing 
the volume of procedures, increasing the frequency of breaks, and making ergonomic adjustments in 
procedure rooms are necessary to reduce the risk of ERMI. 

Keywords: gastroenterologist; workload; musculoskeletal injuries; endoscopy-related 
 

1. Introduction 

Gastrointestinal endoscopic procedures are an indispensable part of modern gastroenterology 
practice. In addition to conventional endoscopic procedures such as esophagogastroduodenoscopy 
(EGD) and colonoscopy, advanced endoscopic techniques including endoscopic retrograde 
cholangiopancreatography (ERCP), endoscopic mucosal resection (EMR), endoscopic submucosal 
dissection (ESD), and peroral endoscopic myotomy (POEM) are also frequently performed in 
gastroenterology practice. However, the high volume of these procedures places gastroenterologists 
under significant physical stress. In particular, repetitive overuse during procedures such as 
colonoscopy, EGD, and ERCP , awkward posture, prolonged standing can lead to various 
musculoskeletal disorders.  

The prevalence of endoscopy-related musculoskeletal injuries (ERMI) among 
gastroenterologists has been reported to range between 37% to 89%[1,2]. Underlying causes of these 
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injuries include increased procedure volume, prolonged procedure durations, the ergonomic design 
of endoscopic equipment, and modifiable environmental factors in the endoscopy unit such as 
monitor and bed height [3].  

Although various studies have been conducted on this subject in countries such as the United 
States[3–7], Korea[8], Japann[9,10] , Germany [11] and Portugal [12]; but systematic data on this 
subject are limited in Turkey. According to data from Türkiye in 2022, approximately 1.5 million 
upper gastrointestinal  endoscopies and 850,000 lower gastrointestinal endoscopies were performed 
[13].  

The prevalence, risk factors, and occupational impact of ERMI among gastroenterologists have 
not been adequately investigated. This study aims to determine the prevalence of ERMI among 
gastroenterologists in Türkiye, to identify associated risk factors, and to evaluate their impact on 
professional practice. 

2. Materials and Methods 

2.1. Survey Administration  

This cross-sectional survey study was conducted to evaluate the prevalence and characteristics 
of ERMI among gastroenterologists performing endoscopic procedures. The survey study was 
conducted from March to June 2025. The electronic survey was sent to 1,100 Turkish 
Gastroenterology Association (TGA) physician members and to 253 gastroenterology fellows still in 
training. At least 6 months of endoscopy practice was required for participation. The survey was sent 
to TGA members via e-mail and SMS through the association, while gastroenterology fellows 
received it via SMS and WhatsApp messages. For participants who did not respond, a follow-up 
reminder email and message were sent two weeks after the initial contact. A total of 132 
gastroenterologists who completed the survey in full were included in the study. Informed consent 
was implied by response to the survey. No financial compensation was given for participation. The 
study protocol was approved by the Ethics Committee of Gazi University.  

2.2. Survey Instrument 

A 26-item survey was developed through internal discussions among team members and based 
on a review of the literature [4,7,9,11,12,14], particularly studies related to ergonomics in 
gastroenterological endoscopy. The electronic survey was created using Google Forms and 
distributed to participants via e-mail and SMS.  

Basic demographic information including age, sex, height, and weight was collected. 
Participants were asked about their affiliated institution and their professional experience. To assess 
workload, participants were asked about the types of procedures they performed, the total number 
of endoscopic procedures they performed per week and their average working hours. In addition, 
participants were asked questions related to ERMI, including the number of injuries, affected joints, 
severity of the injuries, contributing factors, and strategies used to manage or prevent them.  

2.3. Statistical Analysis 

All data were arranged, processed, and analyzed with SPSS v.26. Descriptive statistics were 
presented as frequencies and percentages for categorical variables, and as mean ± standard deviation 
for continuous variables. The Chi-square test or Fisher’s exact test was used for comparisons between 
groups for categorical variables. For comparisons of continuous variables between two groups, the 
Student’s t-test or the Mann-Whitney U test was applied. Pearson or Spearman correlation tests were 
used to identify variables showing a linear relationship with the severity of injury. Logistic regression 
analysis was performed to identify factors associated with injury, using the Forward LR method. A 
p-value of <0.05 was considered statistically significant.  
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3. Results 

Of the 1,100 gastroenterologists who are members of the Turkish Gastroenterology Association 
(TGA) and were invited to participate, 96 (representing approximately 9% of the total membership) 
completed the survey. Additionally, 36 out of 253 gastroenterology fellows (representing 
approximately 14% of the total fellows) responded, a total 132 gastroenterologists. Among these 
participants, 29 (22%) were female.  

The mean age of the participants was 43.6 years, and the mean professional experience among 
the gastroenterologists was 11 years. A total of 121 participants (91.7%) were right-hand dominant. 
Of the participants, 36 (27.3%) were fellows currently undergoing training. The majority of 
gastroenterologists (79.8%) were worked at public institutions (including state universities, city 
hospitals, training and research hospitals, and government hospitals). 

In the workload assessment, 60 participants (43.3%) reported performing more than 60 
endoscopic procedures per week. A total of 125 gastroenterologists (94.7%) regularly performed EGD 
and colonoscopy. Among the endoscopists, 74 (56.1%) performed ERCP, 36 (27.3%) performed EUS, 
and 24 (18.2%) performed advanced procedures such as ESD, EMR, or POEM. A total of 19 
participants (14.4%) reported working more than 40 hours per week. Additionally, 76 
gastroenterologists (57.6%) preferred to hold the endoscope with the umbilical cord inside the 
forearm during procedures.  

Ninety-five gastroenterologists (72%) reported experiencing at least one ERMI during their 
professional careers, while 28 (21.2%) reported experiencing work loss due to these injuries. Half of 
those who experienced ERMI recovered with conservative treatment with rest and medical treatment, 
while 6 gastroenterologists required surgical intervention. 

The most frequently injured body region was the neck ( 33.7%), followed by the left thumb 
(31.6%), right wrist (27.4%), lower back (%26.3), left wrist (25.3%) and back (%24.2) (Figure 1). Among 
those who experienced injuries, 63.2% had injuries in multiple joints. 

 
Figure 1. Affacted joints. 

In the assessment of factors causing ERMI, the prominent reasons were increased patient 
volume, continuous procedures without break, prolonged standing during endoscopic procedures, 
and standing in awkward positions during the procedures.  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 30 July 2025 doi:10.20944/preprints202507.2573.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202507.2573.v1
http://creativecommons.org/licenses/by/4.0/


 4 of 13 

 

To reduce or prevent ERMI, prominent solution strategies include engaging in regular exercise, 
decrease precedure volume, and taking regular breaks between procedures. The causes, treatment, 
and preventive strategies of ERMI are presented in Figure 2. 

 

Figure 2. Treatment, Causes and Prevention of ERMI. 

A statistically significantly higher proportion of female gastroenterologists (89.7%) reported 
ERMI compared to their male (67.0%) counterparts (p=0.013). In addition, a statistically significant 
difference was found in the prevalence of ERMI according to the type of institution where the 
gastroenterologists worked (p=0.047). There was a statistically significant association between the 
total number of endoscopic procedures performed per week and the presence of ERMI (p=0.038). 
There was no statistically significant difference in the prevalence of ERMI with respect to dominant 
hand, glove/hand size, clinical experience, type of endoscopic procedure, total weekly working 
hours, or endoscope hold technique. The demographic and professional characteristics of the study 
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population and comparison of variables between endoscopists with and without ERMI are 
summarized in Table 1. 

Table 1. Characteristics of gastroenterologists and Comparison of variables between endoscopists with and 
without ERMI. 

Variable with ERMI 
(n:95) 

without ERMI 
(n:37) Total (n) p Value 

Sex      
                   Male 69 34 109 0,016 
                   Female 26 3 29  
Dominant Hand     
                   Right 87 34 121 1,000 
                   Left 8 3 11  
Glove / Hand Size     
                   Small 16 1 17 0,165 
                   Medium 27 13 40  
                   Large 48 22 70  
                   Extra Large 4 1 5  
Clinical Experience     
                  Fellow 25 11 36  
                  Specalist Doctor 26 10 36 0,980 
                  Assistant Professor 8 3 11  
                  Associate Professor 14 4 18  
                  Professor 22 9 31  
Affiliated Institution     
        State Hospital 2 3 5  
        Training and Research Hospital 21 7 28  
        State University Hospital 34 12 46 0,047 
        Private University Hospital 8 1 9  
        City Hospital 21 4 25  
        Private Hospital 7 8 15  
        Private Practice 1 3 4  
Performed Endoscopic Procedures     
                 EGD  89 36 125 0,367 
                 Colonoscopy 90 35 125 0,633 
                 ERCP 58 16 74 0,064 
                 EUS 29 7 36 0,179 
                 ESD/EMR/POEM 16 8 24 0,523 
                 Other Procedures* 34 14 48 0,826 
Total Weekly Number of Procedures     
                   < 20 7 9 16  
                    21-30 15 3 18  
                    31-40 11 2 13 0,038 
                    41-50 9 5 14  
                    51-60 6 5 11  
                   >60 47 13 60  
Total Weekly Working Hours     
                   < 8 4 2 6  
                    9-16 14 6 20  
                    17-24 28 11 39 0,837 
                    25-32 21 6 27  
                    33-40 13 8 21  
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                    >40 15 4 19  
Endoscope Hold Technique     
     Umbilical cord inside the forearm 55 21 76 0,905 
     Umbilical cord outside the forearm 40 16 56  
EGD: Esophagogastroduodenoscopy, ERCP: Endoscopic Retrograde CholangioPancreatography, EUS: 
Endoscopic Ultrasound, ESD: Endoscopic Submucosal Dissection, EMR: Endoscopic Mucosal Resection, POEM: 
Peroral Endoscopic Myotomy, * Other Procedures: Endoscopic Stenting/Dilatation, Double Balloon Enteroscopy 
etc.  ERMI: Endoscopy-Related Musculoskeletal Injuries. 

When participants were asked to rate the severity of their injury using the Visual Analog Score 
(VAS) from 1 to 10, the average VAS score was found to be 4.76/10. This rate was 7.31 in female 
gastroenterologists and 3.80 in male, statistically significant difference between genders in injury 
severity (p = 0.013). There was also a significant difference in injury severity according to glove size 
(p = 0.001). No statistically significant differences in injury severity were found for other variables 
(see Table 2). 

Table 2. Comparison of demographic and procedural characteristics by injury severity score VAS. 

Variable with ERMI (n:95) VAS score p Value 
Sex     
                  Male 69 3.80 0,013 
                  Female 26 7.31  
Dominant Hand    
                  Right 87 4.70 0,079 
                  Left 8 5.38  
Glove / Hand Size    
                  Small 16 7.25 0,001 
                  Medium 27 5.15  
                  Large 48 3.69  
                  Extra Large 4 5.00  
Clinical Experience    
                    Fellow 25 3.68  
                    Specalist Doctor 26 5.73 0,107 
                    Assistant Professor 8 5.25  
                    Associated Professor 14 4.29  
                    Professor 22 4.95  
Performed Endoscopic Procedures    
                   EGD  89 4.78 0,607 
                   Colonoscopy 90 4.87 0,198 
                   ERCP 58 4.43 0,245 
                   EUS 29 4.66 0,115 
                   ESD/EMR/POEM 16 5.19 0,215 
                   Other Procedures* 34 5.06 0,853 
Total Weekly Number of Procedures    
                  < 20 7 4.00  
                   21-30 15 3.47  
                   31-40 11 5.55 0,128 
                   41-50 9 3.89  
                   51-60 6 4.33  
                  >60 47 5.52  
Total Weekly Working Hours    
                   < 8 4 2.00  
                    9-16 14 4.36  
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                    17-24 28 4.79 0,103 
                    25-32 21 4.76  
                    33-40 13 6.38  
                   >40 15 4.40  
Endoscope Hold Technique    
         Umbilical cord inside the forearm 55 4.76 0,607 
         Umbilical cord outside the 
forearm 

40 4.75  

ERMI: endoscopy-related musculoskeletal injury, EGD: Oesophagogastroduodenoscopy, ERCP: Endoscopic 
Retrograde CholangioPancreatography, EUS: Endoscopic Ultrasound, ESD:Endoscopic Submucosal Dissection, 
EMR: Endoscopic Mucosal Resection, POEM: Peroral Endoscopic Myotomy, * Other Procedures: Endoskopic 
Stenting/Dilatation, Double Balon Enteroskopi etc. 

In the correlation analysis for the factors affecting the severity of injury; a negative, moderate 
and statistically significant relationship was found between the severity of injury and height, weight 
and glove size (p<0,001 for all variable). On the other hand, a positive, weak and statistically 
significant relationship was found between injury severity and the total number of endoscopic 
procedures per week (p=0.027). No statistically significant relationship was found between injury 
severity and other variables (p>0.05) ( see Table 3). 

Table 3. Correlation analysis between injury severity score VAS and variables. 

Variable Pearson Correlation Sig ( 2-tailed) 
Height -0,488 < 0,001 
Weight -0,366 < 0,001 

Glove / Hand Size -0,423 < 0,001 
Total Weekly Number of Procedures +0,227 0,027 

BMI -0,154 0,136 
Age  +0,079 0,446 

Clinical Experience +0,148 0,151 
 

Logistic regression analyses using the ‘Backward method’ assessing potential factors that 
increase the likelihood of EMRI showed that female gender increases the likelihood of injury by 5.640 
times, while performed ERCP increases the likelihood of injury by 2.685 times. No significant 
associations were found for the other variables included in the model ( see Table 4). 

Table 4. Logistic Regression Analysis of ERMI Associated Risk Factors Among Participants. 

Variable  B SE OR %95 Cl p value 
Sex * 1,730 0,665 5,640 1,531 20,769 0.009 
ERCP 0,988 0,415 2,685 1,191 6,055 0.017 

The other independent variables included: age, glove size, clinial experience, total weekly number of endoscopic 
procedures, weekly number of EUS and ERCP procedures, and endoscope holding technique. *Risk was 
calculated for females compared to males. 

A detailed evaluation of the most commonly affected joints due to ERMI and potential associated 
variables is presented in Table 5.  Sex was found to be significantly associated with back, lower back, 
and right wrist injuries. Moreover total weekly number of ERCP procedures was found to be 
significantly associated with neck and left wrist injuries. Hand size was associated with neck and 
right wrist injuries. Similarly, the total weekly number of ESD/EMR/POEM procedures was 
associated with right wrist injuries. 
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Table 5. Significant variables associated with musculoskeletal injury by joint region. 

                     Joint 
Variable  

Neck 
(%33.7) 

Left 
Thumb 
(%31.6) 

Right Wrist 
(%27.4) 

Lower Back 
(%26.3) 

Left Wrist 
(%25.3) 

Back 
(%24.2) 

 
Sex p=0,067 p=0,448 p=0,045 p=0,045 p=0,448 p=0,021 

Glove / Hand Size p=0,023 p=0,194 p=0,033 p=0,468 p=0,194 p=1,000 
Dominant Hand p=0,436 p=0,405 p=0,324 p=0,077 p=0,405 p=0,326 

Clinical Experience p=0,197 p=0,397 p=0,603 p=0,356 p=0,397 p=0,472 
Total Weekly Number of 

ERCP Procedures p=0,028 p=0,716 p=0,913 p=0,535 p=0,026 p=0,094 

Total Weekly Number of 
ESD/EMR/POEM 

Procedures 
p=0,602 p=0,696 p=0,050 p=0,608 p=0,696 p=0,503 

Total Weekly Working 
Hours p=0,138 p=0,586 p=0,196 p=0,521 p=0,853 p=0,580 

4. Discussion 

Endoscopic devices, which have a wide range of applications in modern medicine [15], are an 
indispensable part of diagnostic and therapeutic procedures in gastroenterology practice. In a 
Japanese study, endoscopists reported spending a median of 25 hours per week on endoscopic 
procedures indicating that gastroenterologists devote well approximately 50 % of their clinical 
practice to endoscopy [16]. According to data from Türkiye in 2022, approximately 1.5 million upper 
gastrointestinal  endoscopies and 850,000 lower gastrointestinal endoscopies were performed [13]. 
The increased patient volume and the develop of novel endoscopic treatment modalities have made 
ERMI a major occupational concern among gastroenterologists. For over 30 years, numerous studies 
have been conducted on injuries related to endoscopic procedures [17]. In this study, the prevalence 
of ERMI and associated risk factors among gastrointestinal endoscopists were evaluated. Our 
findings are largely consistent with the existing literature and offer some novel contributions. 

4.1. Prevalence of ERMI and Sex-Based Differences 

In our study, ERMI was observed in 72% of endoscopists, which is consistent with the previously 
reported prevalence range of 37% to 89% in the literature[1,2].Only 22% of the participants were 
female. emale gender was found to be significantly associated with both higher frequency and greater 
severity of injury. Logistic regression analysis revealed that being female increased the risk of 
developing ERMI by 5.6 times. In the Austin et al. study, female sex was the only factor associated 
with a higher reported injury rate [6]. Several studies have reported that female endoscopists are 
more prone to musculoskeletal injuries compared to their male counterparts [2,3,18–20]. This 
difference may be explained by anthropometric and ergonomic factors. Female generally have 
shorter height, lower body weight, and less muscle mass, which may lead to physically disadvantages 
during procedures [3]. In our study, female participants were also found to have smaller glove sizes. 
In the 2024 systematic review by Bessone et al. [15], it is emphasized that female endoscopists face 
greater challenges and are more prone to microtraumas, particularly due to equipment mismatch. 
This suggests a potential ergonomic mismatch, as endoscopic equipment is often designed using a 
one-size-fits-all approach, which may not adequately accommodate female gastroenterologists. 
Additionally, some studies have suggested that female endoscopists tend to perform procedures 
more carefully and meticulously, which may lead to prolonged static postures and increased 
musculoskeletal strain. This indicates that both procedural habits and physiological factors may 
together contribute to the higher risk of ERMI among female [3].  

All of these findings highlight that ignoring gender-based ergonomic needs may result in a 
significant occupational burden. Considering the increasing number of female gastroenterologists, 
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the development of gender-sensitive ergonomic equipment, personalized training programs, 
workplace modifications, and individual exercise regimens aimed at improving muscle mass have 
become essential requirements. 

4.2. Types of Injuries and Affected Joints 

Technical insufficiencies during the learning process may increase stress on the musculoskeletal 
system of endoscopists. Improper handling techniques, prolonged maintenance of poor posture, and 
non-ergonomic habits often lead to excessive loading on various joints. Over time, this may result in 
the development of musculoskeletal injuries due to repetitive microtrauma, overuse, and prolonged 
standing. Repetitive movements, particularly involving the wrist, shoulder, and lower back, 
contribute significantly to biomechanical strain and the occurrence of ERMI [6–8,17]. 

In our study, 95 (72%) gastroenterologists reported experiencing at least one ERMI during their 
professional careers. The most frequently injured body regions were the neck (33.7%), followed by 
the left thumb (31.6%), right wrist (27.4%), lower back (26.3%), left wrist (25.3%), and back (24.2%). 
Among the participants, 33 gastroenterologists (36.8%) reported ERMI in a single joint, 19 (20.0%) in 
two joints, 22 (23.2%) in three joints, 13 (13.7%) in four joints, and 6 individuals (6.3%) had 
involvement of five or more joints. The upper limbs and thumbs are mainly strained from holding 
the endoscope, while the neck and back are affected by awkward positions during procedures and 
focusing on the monitor. In the past two decades, numerous studies conducted in various countries 
have consistently reported that the most commonly affected joints in ERMI cases are the neck, back, 
lower back, left thumb, right and left wrists, and shoulders [4,7,9,11,12,16,18,21–23]. In a 2025 meta-
analysis of 30 studies published by Oliveira et al. [20] the most commonly affected joints were the 
hand-wrist, thumbs, neck, back and lower back. In our study, however, shoulder involvement was 
observed less frequently. The other commonly affected joints in our study were consistent with those 
reported in the literature. 

It was noted that most injuries were concentrated in the spine and hands. These findings suggest 
that prolonged procedures, combined with awkward postures and non-adjustable bed or monitor 
heights, may contribute to excessive stress on the spine. Additionally, the weight of the endoscopic 
equipment, forceful maneuvers, repetitive hand motions, and overuse during procedures likely 
result in increased mechanical load and microtrauma in the hands and wrists, contributing to injuries 
in these regions. Particularly in female, smaller glove size may contribute to hand, wrist, and finger 
injuries [3].  

In a detailed analysis of the joints most frequently affected by ERMI and their associated factors, 
gender was significantly associated with injuries to the back, lower back, and right wrist. 
Additionally, the total number of ERCP procedures performed per week was significantly associated 
with neck and left wrist injuries. Similarly, the weekly number of ESD/EMR/POEM procedures was 
associated with right wrist injuries. Hand size was also found to be associated with neck and right 
wrist injuries. In the study by Bhat et al. [3], female gender was found to be associated with wrist 
injuries, while in the study by Suhail et al. [19], it was associated with neck and back injuries. Our 
findings were consistent with these reports in the literature. In a study by Campbell et al.[5] involving 
gastroenterologists performing ERCP, the most common ERMI sites were the neck, lower back, and 
wrist, with cases of De Quervain’s tenosynovitis reported. As expected, the study demonstrated that 
the incidence of injuries increased with a higher number of procedures. In a study by Han et al.[24] 
involving advanced third-space (ESD/EMR/POEM) endoscopists from 10 different countries, the 
prevalence of ERMI was reported as 69%. The most commonly affected joints were the shoulders, 
back, neck, and wrists. However, no significant association was found between procedural volume 
and the occurrence of ERMI. 

4.3. Workload and Institutional Factors in ERMI 

High procedural volume and increased clinical workload have long been considered important 
risk factors for ERMI. According to 2021 data, it is estimated that in 2019, over 22 million endoscopic 
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procedures were performed in adults in the United States, including approximately 7.5 million EGDs 
and 13.8 million colonoscopies [25]. For Turkey, according to 2022 data, approximately 1.5 million 
upper gastrointestinal endoscopies and 850,000 lower gastrointestinal endoscopies were performed 
[13]. This high procedural volume imposes a significant workload burden on gastroenterologists. In 
our study, it was found that 45.5% of gastroenterologists in Turkey perform more than 60 procedures 
per week, and approximately 30% spend 17 to 24 hours weekly on endoscopic procedures. This 
clearly demonstrates the substantial workload burden faced by these specialists. A total of 125 
gastroenterologists (94.7%) regularly performed EGD and colonoscopy. Among the endoscopists, 74 
(56.1%) performed ERCP, and 24 (18.2%) performed advanced procedures such as ESD, EMR, or 
POEM. In our study, logistic regression analysis revealed that performing ERCP was associated with 
a 2.6-fold increased risk of developing ERMI. ERCP is a more complex procedure than standard 
endoscopy, and it may carry a higher risk of ERMI due to longer procedural duration, the use of lead 
aprons and protective equipment, and the need for less comfortable or awkward working positions 
[5]. 

The majority of gastroenterologists in our study worked at public institutions (such as state 
universities, city hospitals, training and research hospitals, and government hospitals) where patient 
volume and demand for endoscopic procedures are generally higher. Most studies indicate a clear 
association between high procedural volume and the occurrence of ERMI. Several studies have 
consistently demonstrated a significant association between high procedural workload and the 
development of ERMI. In a 2015 study by Ridtitid et al.[7] performing >20 procedures per week or 
spending >16 hours on endoscopic tasks was associated with a higher prevalence of ERMI. Similarly, 
a study conducted in Japan by Matsuzaki et al.[16] also found that performing >20 procedures or 
spending >16 hours per week on endoscopy significantly increased the risk of ERMI. More recently, 
in a 2022 study by Bessone et al.[2], working more than 15 hours or performing over 15 procedures 
per week was also found to be significantly associated with ERMI. 

High procedure volume makes it difficult for endoscopists to maintain proper ergonomic 
posture, while working under time pressure can lead to technical errors and impaired body 
mechanics. In addition, the lack of adequate rest periods between procedures increases physical 
strain, contributing to microtrauma, muscle fatigue and ergonomic overload, and consequently 
increasing the risk of ERMI. 

4.4. Causes, Treatment and Prevention of ERMI 

Endoscopy-related musculoskeletal injuries may result not only from the physical demands of 
endoscopic procedures, such as repetitive movements, prolonged standing, and awkward postures 
but also from individual factors like small hand size, low muscle mass, and lack of regular exercise. 
Furthermore, there are numerous modifiable and adjustable environmental factors as well. In our 
study, the prominent reasons were increased patient volume, procedures that continued without a 
break, prolonged standing during endoscopic procedures and inappropriate positions during 
procedures. 

Conservative treatments; such as pharmacologic therapy, massage, physical therapy, rest, 
splinting, steroid injections, and alternative approaches like acupuncture or chiropractic care are 
commonly utilized in the management of ERMI [4]. Endoscopy-related musculoskeletal injuries 
(ERMI) are primarily managed through conservative strategies, as shown in our findings where 50% 
of affected gastroenterologists reported using rest-based conservative treatment, and 38.3% relied on 
medical therapies, such as nonsteroidal anti-inflammatory drugs (NSAIDs) or analgesics, Physical 
therapy was used by 21.3%, often including posture correction, muscle strengthening, and stretching 
programs. Supportive measures such as wrist splints or protective bands were less commonly 
utilized (13.8%) ,while 6 gastroenterologists required surgical intervention. Furthermore, 28 
participants (21.2%) reported work loss due to these injuries. These results are consistent with 
previous literature emphasizing that early, non-surgical management is often sufficient in the 
majority of ERMI cases. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 30 July 2025 doi:10.20944/preprints202507.2573.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202507.2573.v1
http://creativecommons.org/licenses/by/4.0/


 11 of 13 

 

Another important factor contributing to ERMI is the challenge encountered during the learning 
process. Gaining access to endoscopic equipment without adequate theoretical and practical training 
may lead to improper or incorrect usage, which in turn increases the risk of musculoskeletal injuries. 
In addition, the lack of regular breaks between procedures or the failure to perform stretching 
exercises before and after endoscopic interventions may also contribute to an increased susceptibility 
to musculoskeletal injuries. If modifiable factors such as improper endoscopic techniques and 
incorrect positioning of equipment (e.g., bed, monitor) in the procedure room are not corrected, 
injuries may recurrence and become chronicity. therefore, the equipment in the processing room 
needs to be redesigned in the most optimal way, Both ergonomic modifications in the procedure 
room and structured ergonomics training have been emphasized in the literature as essential 
strategies to reduce musculoskeletal injury risk among endoscopists [15,20]. In the study by Suhail et 
al., the majority of trainers recommended incorporating ergonomics education into endoscopy 
training programs [19]. 

In our study, the most frequently reported factor associated with musculoskeletal injuries was 
increased patient and procedural volume. Consequently, one of the most commonly adopted 
strategies among participants was to limit the number of endoscopic procedures. Similarly, several 
studies in the literature have reported that reducing procedure volume is often the first strategy 
preferred by endoscopists to mitigate injury risk [2,7,11,20]. However, this approach is not always 
feasible, especially in institutions such as public hospitals where patient demand is high. 

5. Conclusions 

This nationwide cross-sectional study highlights a high prevalence of ERMI among 
gastroenterologists in Türkiye. The most frequently affected joints were the neck, thumb, and wrists, 
with increased procedural volume, female sex, small glove size, and institutional workload identified 
as key contributing factors. Our findings are largely consistent with previous literature and 
emphasize the multifactorial nature of ERMI, involving ergonomic, anthropometric, and 
occupational variables. Addressing these injuries requires a comprehensive approach, including 
procedure room modifications, ergonomics-focused training during endoscopy education, reguler 
breaks, and institution-level support. With the growing number of procedures and female 
professionals in the field, ergonomic standardization and gender-sensitive equipment design should 
be prioritized to prevent long-term disability and ensure career sustainability. The findings are 
expected to contribute to the development of ergonomic training programs and effective preventive 
strategies. 
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Abbreviations 

The following abbreviations are used in this manuscript: 

ERMI Endoscopic procedures-related musculoskeletal injuries  
EGD Esophagogastroduodenoscopy 
ERCP Endoscopic retrograde cholangiopancreatography 
EMR Endoscopic mucosal resection 
ESD Endoscopic submucosal dissection 
POEM Peroral endoscopic myotomy 
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