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ABSTRACT:

Aims: Musculoskeletal disorders (MSDs) are the leading occupational health problem among dental practitioners, causing pain and loss of function that may compromise performance and quality of life.
Objectives:
This study evaluated the prevalence of MSDs among Moroccan dentists and identified major demographic, occupational, and behavioral risk factors, aiming to inform prevention.
Methods:
In a cross-sectional survey between January and April 2025, 132 dentists from public and private practices in the Rabat-Salé-Kénitra region completed the Nordic Musculoskeletal Questionnaire. Associations between MSD prevalence and age, sex, working hours, and physical activity were analyzed using chi-square, Fisher’s exact test, and univariate logistic regression (p < 0.05).
Results:
MSDs affected 98.5% of dentists. The most common sites were lower back (72.7%), neck (71.2%), shoulders/arms (67.4%), wrists/hands (49.2%), and upper back (41.7%). Older age, being female, longer hours, and lack of exercise increased risk.	Comment by Putu Austin Widyasari Wijaya: please add a brief explanation or mechanism that related to this result
Conclusions:
There is a very high burden of MSDs among Moroccan dentists. Promoting ergonomic adaptations, regular physical activity, and appropriate workload management is essential to reduce MSD risk and to protect practitioners’ health and careers.
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1. INTRODUCTION 

Dental practice can be described as a specialized discipline conducted within a confined anatomical space, the oral cavity, which is a nearly airtight environment where natural lighting is often insufficient, and the anatomy of dental structures demands millimeter precision. This practice requires rigorous attention and meticulous accuracy from the practitioner. Furthermore, the constraints of accessing the areas to be treated may force the dentist to adopt ergonomically unfavorable postures, leading to prolonged static positions, which necessitate considerable physical, cognitive, and psychological endurance. These repeated constraints throughout the professional journey can result in musculoskeletal disorders (MSDs). According to the Centers for Disease Control and Prevention and National Institute for Occupational Safety and Health, MSDs are defined as soft tissue injuries caused by sustained or sudden repetitive movements, vibrations, forces, and uncomfortable positions (1), which can affect the back, neck and shoulders, as well as the wrists and hands, and may lead to chronic pain. According to the WHO (World Health Organization), approximately 59 million healthcare professionals suffer from musculoskeletal diseases. These individuals are exposed to various occupational risks. These risks impact the physical, psychological, and economic aspects of physicians and their families (2).	Comment by Putu Austin Widyasari Wijaya: this statement need a reference or data
Numerous work-related musculoskeletal disorders (MSDs) have been associated with ergonomics (3).
Gandham reported that the prevalence of MSDs among dentists was 58.7%, with higher rates of neck pain (24%), followed by lower back pain (20%) and upper back pain (14.7%). The associated risk factors included the number of working hours, the number of cases treated per day, posture, and repetitive movements of the shoulders and hands (4).
Currently, MSDs are by far the most common occupational condition among dentists. The human cost they incur is considerable: pain and discomfort in work and daily life, sometimes irreversible professional sequelae, risk of job loss, and prolonged work absence. In response to the alarming increase in these conditions, epidemiological surveillance tools have been developed in several countries, including France, Denmark, the Netherlands, Poland, Sweden, Australia, the United States, and Saudi Arabia (5,6).
This investigation sought to determine the prevalence of musculoskeletal disorders among dental professionals practicing in the Rabat-Salé-Kénitra region. In support of this main goal, this research establishes complementary aims that include examining occupational risk factors affecting practitioners’ musculoskeletal health and pinpointing specific workplace elements that facilitate disorder development.	Comment by Putu Austin Widyasari Wijaya: please add the citation/ references of this statement too
The study framework encompasses both epidemiological assessment and etiological analysis, providing a comprehensive understanding of how work-related factors influence the musculoskeletal well-being of dental practitioners in this specific geographic area.
Finally, it is essential to evaluate the awareness and engagement of participants regarding their musculoskeletal health, with the aim of promoting appropriate preventive practices and encouraging proactive commitment to their well-being.

2. material and methods 	Comment by Putu Austin Widyasari Wijaya: please add the time or duration of the research in method

This observational cross-sectional survey study involved the collection of anonymous self-administered questionnaires and did not include any direct human intervention or experimentation. Accordingly, formal ethics committee approval was waived. The research was conducted in strict accordance with the ethical principles outlined in the Declaration of Helsinki (World Medical Association). Participant confidentiality was ensured through complete anonymization of all data. Informed consent was obtained implicitly through voluntary completion of the anonymous questionnaire, in accordance with international guidelines for non-interventional survey research.
A descriptive and analytical cross-sectional study was conducted among dentists, both general practitioners and specialists, from the private and public sectors in the Rabat-Salé-Kénitra region. The study was conducted in accordance with the Declaration of Helsinki, ensuring adherence to ethical principles in medical research.
A questionnaire (both paper and digital) was used for data collection, utilizing a standardized tool derived from the Nordic questionnaire designed to screen for musculoskeletal disorders (7).

Data analysis

Statistical analysis was performed via Jamovi software. Qualitative variables are expressed in terms of frequency and percentage. Analyses and associations between different variables were examined via following statistical tests: the chi-square test and Fisher's exact test for comparing qualitative variables, and univariate logistic regression for studying the prediction of risk factors. The significance level was set at 0.05.

3. results 

The study included a sample of 132 dentists. Descriptive analysis revealed a female predominance (56.8%) and a majority of participants were aged 25-35 years (62.1%). Among the respondents, 18.2% reported experiencing musculoskeletal disorders prior to commencing their dental practice, whereas 70% were employed in the private sector. More than half of the participants were general practitioners with less than five years of professional experience. With respect to daily working hours, dentists predominantly worked between 3 and 8 hours, with a significant proportion (54%) working continuous hours without breaks (Table 1).


Table 1: Sociodemographic characteristics of the study participants

	Variables                                                         Values N ꞊132        

	Age(years)§                                                                                   

	        25-35                                                                  82(62)                      

	        36-45                                                                  43(33)                     

	        46-55                                                                     4(3)                           

	        >55                                                                        3(2)                       

	Gender§ 

	        Males                                                                 57(43)     

	        Females                                                            75(57)          

	Work sector§

	   Public                                                                      40(30)                        

	   Private                                                                     92(70)                        

	Work experience (years)§  	        

	   <5                                                                            67(51)                    

	   5-15                                                                         49(37)                       

	   >15                                                                          16(12)	                       	

	Daily working (hours)§ 

	   3-6                                                                           57(43)                      

	   6-8                                                                            53(40)                       

	    >8                                                                            22(17)                      


                                                     § expressed in counts (percentages)


Only 5% of dentists utilized a microscope in their practice. With respect to physical activity, 37% of the dentists did not engage in any physical activity, whereas 24% exercised once a week, 30% two to three times a week, and 9% four or more times a week. ​A significant majority of participants (84%) considered their working position to be often or sometimes inappropriate.​
The specialties involved were as follows: endodontics with a percentage (43%), followed by surgery (21%), then pediatric dentistry (17.5%), periodontics at 10%, orthodontics (6%), and prosthodontics (3%).
A total of 98.5% reported experiencing musculoskeletal disorders during the last 12 months of practicing dentistry. With respect to the location of the MSDs, 73% of the dentists reported issues in the lower back, 71% in the neck/cervical region, 67% in the shoulders/arms, 58% in the upper back and 49% in the wrist/hands, followed by 15% of the participants reporting issues in the elbows/forearms.
Thirty-three percent of the participating dentists reported having interrupted their work due to musculoskeletal disorders in the last 12 months. 
A total of 38% of the dentists stated that they had consulted a physician for musculoskeletal disorders; 42% received treatment, and 33% had to stop working.


















Table 2: Correlations between risk Factors and musculoskeletal disorders (MSDs) by anatomical regions	Comment by Putu Austin Widyasari Wijaya: please ensure the location of the table match with the explanation

















	Anatomical          

      Regions
Of 
          MSD


Risk Factors
	


Neck/Cervical 
	


Shoulder/Arm
	


Wrist/Hand
	


Upper Back
	


Lower Back

	Age
	0,075
	0,071
	0,022*
	0,100
	0 ,616

	Sex

	<0,001*
	<0,001*
	0,013*
	0,040*
	0,566

	Type of practice

	0,699
	0,027
	0,499
	0,113
	0,910

	Working hours

	0,275
	0,008*
	0,142
	0,012*
	0,618

	Presence of previous MSDs before dentistry

	0,213
	0,231
	0,594
	0,360
	0,818

	Years of practice

	0,017*
	0,098
	0,099
	0,423
	0,855

	Working position

	0,576
	0,036*
	0,043*
	0,484
	0,108

	Physical activity

	0,029*
	<0,001*
	0,005*
	0,724
	0,298













*Significant at the threshold of p < 0.05


The statistical analysis of risk factors related to musculoskeletal disorders (MSDs) revealed 
statistically significant results. The prevalence of MSDs in the wrists and hands is 65.9% for individuals aged 36-45 years, and 50% among individuals over 56 years old. Among women 84% reported neck pain, 81.3% for shoulder and arm pain, 58.7% for wrist and hand pain, and 49.3% for upper back pain.
Specialists report a frequency of 80% for MSDs in the shoulders and arms, whereas this rate is 60.9% among general practitioners. Additionally, practitioners working between 3 and 6 hours per day reported a prevalence of 80.7% for MSDs in the shoulders and arms, and 56.1% for upper back pain. The rates of neck pain reached 85.7% among those with 5-15 years of experience, and 66.7% among those with more than 5 years of experience.
Notably, the prevalence of MSDs in the shoulders and arms reaches 100% for individuals working exclusively in a standing position, and 80% for those working exclusively in a sitting position. For MSDs in the wrists and hands, the rates are 62.2% for those sitting exclusively and 43% for those alternating positions.
The frequency of neck and cervical pain was 81.6% in the absence of physical activity, 71.9% in those engaging in physical activity once a week, 67.5% in those enganging in physical activity 2 to 3 times a week, and 36.4% in those enganging in physical activity 4 times a week. With respect to shoulder and arm pain, 93.8% of the MSD patients were found among those who engaged in physical activity once a week, whereas for wrist and hand pain, this frequency was 59.4%.
The results in Table 2 indicate that factors such as age, sex, type of practice, working hours, seniority, and physical activity are significantly correlated with the prevalence of MSDs in different body regions. For example, sex and physical activity are significant risk factors for MSDs in the neck/cervical region, shoulders/arms, and wrists/hands, with p-values less than 0.001. Furthermore, years of practice are significantly associated with MSDs in the neck/cervical region (p = 0.017), highlighting the importance of these factors in managing MSDs among dentists (Table 2).


Table 3: Simple and multiple linear regression of factors associated with musculoskeletal disorders in the neck/cervical region	Comment by Putu Austin Widyasari Wijaya: please arrange the table to be easier to read
		                                                                               Univariate analysis	   multivariate analysis

	Variables                 Categories                   B                95% CI	        P	            B          95% CI   P

	 

		Age 
	36-45 – 25-35 years 46-55 – 25-35 years  
> 56 – 25-35 years
	    2,46
 8,56e+6 
   0,54
	1,01;6,00
     0,00;0,00
0,03;9,08
	0,04
       0,98
       0,67
	----
    ----
    ----
	----
          -----
-----
	----
     ----
    -----

	Sexe
	M-F
	0,22
	0,10;0,50
	<0,001
	0,27
	0,11;0,67
	0,005


	Type of practice

	Specialist-General praticioner 

	1,17

	0,52;2,62

	0,69

	   ----
	----
	----

	Working hours

	3-6 h – >8 h 
6-8 h – >8 h 

	1,63
2,37

	0,58; 4,53
0,81; 6,87

	0,34
0,11

	1,73
0,51
    
	0,58; 5,11
  0,14;1,92

	0,32
0,32


	Presence of previous MSDs before dentistry

	
	    2,30
	0,72; 7,24
	    0,15
	   ----
	         ----
	   ----

	Years of practice 
	<5 years –5-15years
>15years–5-15years
	    0,26
0,33


	0,10; 0,68
0,08;1,27


	0,006
0,10


	    0,30
0,46
   
	   0,09;0,96
0,10;2,09 


	0,04
0,31


	Assistance  

	
	1,88

	0,58;6,00

	       0,28


	Working position

	Standing only – sitting only 
Alternating – sitting only
	1,86e+6


0,70


	0,00; 0,00


0,31;1,60


	0,99


0,40


	    ----

   
----
	----


----
	----


----

	Physical activity

	   1 time/w– 4 times 
  2-3times/w- 4times
    No – 4 times/w
	     4,47
   3,63
   7,77
	 1,04;19,07       
 0,90;14,67
 1,87;32,35
	0,04
     0,07
0,005

	1,72
1,92
3,37

	0,32;9,23
   0,38;9,52
   0,70;16,16

	0,52
0,42
0,12












Univariable logistic regression revealed that musculoskeletal disorders (MSDs) in the neck/cervical region were significantly associated with the age group of 36-45 years, where the risk was 2.46 times greater than that in to the age group of 25-35 years (95% CI [1.01; 6.00], p = 0.04).
Furthermore, the risk of MSDs in the neck/cervical region was 0.22 higher for men than for  women (95% CI [0.10; 0.50], p < 0.001). With respect to professional experience, a risk of MSDs of 0.26 was observed for physicians with less than 5 years of experience compared with those with 5-15 years of experience (95% CI [0.10; 0.68], p = 0.006). Finally, the absence of physical activity was associated with 7.77 fold greater risk for musculoskeletal disorders in the neck/cervical region (95% CI [1.87; 2.35], p = 0.005).
In multivariable logistic regression, even after adjusting for working hours and physical activity, MSDs in the neck/cervical region remained significantly associated with sex and years of practice. For men, the risk of MSDs in the neck/cervical region is multiplied by 0.27 (95% CI [0.11; 0.67], p = 0.005), and a risk of MSDs of 0.30 is observed for physicians with less than 5 years of experience compared with those with 5-15 years of experience (95% CI [0.09; 0.96], p = 0.04).
These results underscore the importance of considering age, sex, professional experience, and physical activity in the prevention of MSDs among dentists (Table 3).




Table 4: Simple and multiple linear regression of factors associated with musculoskeletal disorders in the shoulder/arm
	                                                                               Univariate analysis	   multivariate analysis

	Variables           Categories                   B               95% CI	               P	            B                  95% CI      P

		Age 
	36-45 – 25-35 years
 46-55 – 25-35 years  
> 56 – 25-35 years
	    2,29    1,05e+7
1,05e+7
	0,99;5,26
     0,00;0,00
 0,00;0,00
	0,05
       0,98
       0,99
	----
    ----
    ----
	----
          -----
	----

	Sexe
	M-F
	0,22
	 0,10;0,48
	<0,001
	0,18
	0,07;0,48
	<0,001

	Type of practice

	Specialist-General praticioner 

	2,57

	 1,10;5,99

	  0,02

	   0,82
	0,28;2,38
	0,72

	Working hours

	3-6 h – >8 h 
6-8 h – >8 h 

	1,95
0,52

	 0,64; 5,94
 0,18; 1,49

	0,23
0,22

	----
----
    
	----
        ----

	----
----


	Presence of previous MSDs before dentistry

	
	    2,06
	   0,71;5,96
	    0,18
	   ----
	         ----
	   ----

	Years of practice
	<5 years –5-15years
>15years–5-15years
	1,00
0,72


	0,20; 1,04
0,31;5,38


	0,06
0,72


	    ----
 ----   
	        ----
----

	----



	Assistance  

	
	1,25

	0,44;3,49

	       0,67


	Working position

	Standing only – sitting only 
Alternating – sitting only
	1,44e+6


0,38


	0,00; 0,00


0,16;0,89


	0,99


0,02


	  528 

   
0,36
	0,00;0,00


0,13;0,97
	0,99


0,04

	Physical activity

	   1 time/w– 4 times 
  2-3times/w- 4times
    No – 4 times/w
	     8,57
   0,46
   1,29
	 1,30;56,52       
 0,11;1,85
 0,32;5,10
	0,02
     0,27
0,71

	5,53
0,29
 0,75

	0,70;43,21
   0,06;1,41
   0,15;3,54

	0,38
0,67
0,25





	 



Univariable and multivariable logistic regression analyses of regarding musculoskeletal disorders (MSDs) in the shoulder and arm revealed several significant associations. According to the univariable analysis, practitioners aged 36-45 years presented an increased risk of MSDs, with an odds ratio (OR) of 2.29 compared with those aged 25-35 years (95% CI [0.99; 5.26], p = 0.05). Additionally, men have a lower risk of MSDs than women do, with an OR of 0.22 (95% CI [0.10; 0.48], p < 0.001), indicating increased vulnerability among women. Specialists also display an increased risk, with an OR of 2.57 (95% CI [1.10; 5.99], p = 0.02). With respect to seniority, practitioners with less than 5 years of experience had an OR of 1.00, whereas those with more than 15 years of experience had an OR of 0.72 (95% CI [0.31; 5.38], p = 0.72). Physical activity was a notable factor, with an OR of 8.57 (95% CI [1.30; 56.52], p = 0.02) for those engaging in physical activity once a week.
In the multivariable analysis, the association between sex and MSDs remained significant, with an OR of 0.18 (95% CI [0.07; 0.48], p < 0.001), confirming the vulnerability of women. Although the association with age persists, it becomes less significant, while the impact of physical activity remains present, with an OR of 5.53 (95% CI [0.70; 43.21], p = 0.38). These results underscore the importance of considering factors such as sex, age, and physical activity in the prevention of MSDs in the shoulder and arm (Table 4).



4. DISCUSSION	Comment by Putu Austin Widyasari Wijaya: please make an diagram of mechanism that related to the risk of MSDs 

Work-related musculoskeletal disorders (MSDs) occur with a notably greater frequency in the dental profession than in most other occupations (8). This heightened prevalence derives from several interrelated biomechanical and occupational factors. Dentists routinely handle heavy loads when manipulating instruments and materials, sustain static postures for prolonged periods during procedures, and often assume awkward positions particularly forward head postures and trunk flexion that exacerbate stress on the musculoskeletal system. The consistent maintenance of such postures without adequate microbreaks impedes muscle recovery and promotes cumulative tissue strain. The adoption of evidence-based ergonomic practices such as optimized workstation layouts, adjustable seating and magnification loupes, and regular posture variation is therefore indispensable for reducing MSD incidence in dental settings (9).Inadequate postural alignment and improper body positioning have been directly implicated in the onset of pain syndromes among dentists (10).

In the present study, 62% of practitioners were aged 25–35 years, reflecting an early-career sample, whereas only 11.4% had accrued over 15 years of clinical experience. This age distribution suggests that MSDs manifest early in professional practice. Compared with their male counterparts, female practitioners reported both a greater intensity of musculoskeletal pain , corroborating epidemiological evidence that women exhibit increased vulnerability to MSDs due to differences in muscle mass distribution, hormonal influences, and ergonomic adaptation (11).
The overall MSD incidence of  98.48% is consistent with analogous studies in Switzerland (96.4%) (12) and Serbia (96%) (13), but contrasts sharply with the lower rates reported in Finland (10.8%) (14) and Belgium (11%) (15). Such variability likely reflects differences in study methodologies, definitions of MSDs, cultural work habits, and the implementation of preventive measures across regions.
Anatomical distribution analysis revealed distinct patterns of regional involvement. The lower back emerged as the most commonly affected site, followed by the cervical spine (71.21%), shoulders (67.42%), upper back (41.67%), and hands/wrists (49%). Segmenting the back into upper and lower regions enabled more granular insight: the upper back prevalence of 41.67% aligns with Czech data (49.7% and 49.2%) (16,17) but remains lower than values as high as 81% reported in Switzerland (18)or 76.2% reported in Croatia (19). High cervical spine involvement underscores the cumulative impact of forward head posture and sustained neck flexion; this rate parallels findings from Saudi Arabia (87.3%) (20) and Germany (75%) (21).
Shoulder MSDs, often resulting from abducted arm positions and repetitive fine motor tasks, were prevalent in two-thirds of the participants which is consistent with reports of 81% in Norgren’s cohort (22) and 85.6% in Hayes’s study (23) ; however, this figure far exceeded the 24.3% reported among in Spanish practitioners (24). Hand and wrist disorders affected nearly half of the sample, mirroring rates of 54% in Switzerland (25) and 41.2% in Australia (23).
Behavioral and organizational factors further influence MSD risk. Most dentists alternated between seated and standing postures, suggesting awareness of ergonomic recommendations; however, this contrasts with research indicating a predominant seated preference among specialists (26). Continuous work shifts without microbreaks are common and amplifying cumulative musculoskeletal load intermittent rest intervals of no more than two hours has been shown to prevent neck and lower back pain (27). The study also revealed that 37% of practitioners refrained from regular physical exercise, reflecting a sedentary lifestyle associated with reduced musculoskeletal resilience and increased MSD susceptibility (28).
Subgroup analysis demonstrated that dental specialists had a higher MSD incidence than general practitioners did. This disparity likely stems from the intricate, precision-focused interventions that specialists perform, requiring prolonged static positions, fine motor precision, and sustained concentration all of which intensify localized muscle fatigue and increase tissue stress (29). Additionally, nearly half of the respondents reported that occupational stress adversely affected their clinical performance, highlighting the psychosocial dimension of MSD etiology (30).

Multivariate regression identified key predictors of MSDs in the cervical and shoulder/arm regions: age between 36 and 45 years, female sex, fewer years of clinical experience, and lack of physical activity emerged as significant risk factors, whereas male sex conferred a protective effect. These associations persisted after adjusting for confounders, underscoring the need for targeted preventive strategies. Ergonomic training programs tailored to demographic vulnerabilities, the implementation of structured work–rest cycles, and the promotion of regular exercise should constitute integral components of comprehensive occupational health policies aimed at mitigating MSD risk and preserving the long-term musculoskeletal health of dental practitioners.



5. Conclusion

In conclusion, musculoskeletal disorders (MSDs), particularly those affecting the cervical and lumbar regions, are prevalent among dentists. The frequent adoption of uncomfortable postures is a significant risk factor for these conditions. Our study highlights the need for targeted preventive measures, including limiting working hours to a maximum of 8 hours per day, integrating regular physical activity, and ensuring ergonomic work environments. Additionally, special attention should be given to female practitioners, who are at a higher risk for MSDs, particularly during pregnancy and menopause.



Ethical approval (where ever applicable)

“All authors hereby declare that all experiments have been examined and approved by the appropriate ethics committee and have therefore been performed in accordance with the ethical standards laid down in the 1964 Declaration of Helsinki.”
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