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Abstract 

Background: Dental professionals face high levels of occupational stress, which intensified during 

the COVID-19 pandemic, contributing to increased burnout, diminished well-being, and signs of 

accelerated biological aging. This systematic review explores the role of physical activity as a 

protective factor for mental and physical health, with a focus on promoting resilience and long-term 

occupational sustainability in a post-pandemic, volatile, uncertain, complex, and ambiguous (VUCA) 

environment. Methods: A systematic literature review was conducted following PRISMA 2020 

guidelines. Studies published between 2000 and 2024 were identified via PubMed, Scopus, and 

Cochrane Library using MeSH terms related to dentistry, physical activity, stress management, and 

occupational health. Inclusion and quality appraisal followed standardized criteria. Results: Out of 

850 records screened, 28 studies met the inclusion criteria. The findings consistently indicated that 

physical activity was associated with reductions in burnout, improved psychological well-being, 

enhanced postural function, and markers of slowed biological aging among dental professionals. 

Interventions that combined exercise with ergonomic education, stress reduction techniques, and 

institutional support showed the greatest impact on professional sustainability. Conclusions: 

Physical activity, when embedded within broader workplace wellness frameworks, contributes 

meaningfully to the mental and physical resilience of dentists. Integrating movement, ergonomics, 

and psychosocial support into dental practice environments may serve as an effective strategy for 

safeguarding long-term workforce sustainability and public health outcomes. 

Keywords: dentists; occupational health; physical activity; workplace wellness; stress management; 

mental health; resilience; sustainability; ergonomic support; well-being 

 

1. Introduction 

Dentistry is widely recognized as one of the most physically and mentally demanding healthcare 

professions [1]. Dental practitioners are required to maintain high levels of technical proficiency, 

precision, and sustained concentration, often while performing repetitive procedures in confined and 

ergonomically challenging environments [2,3]. These physical demands are compounded by 

psychological stressors, such as managing patient expectations, minimizing procedural errors, and 

achieving optimal clinical outcomes, factors that can significantly affect both patient satisfaction and 

practitioner well-being [4]. Even minor procedural mistakes can have serious implications, thereby 

intensifying the psychological pressure on practitioners [5,6]. In addition long working hours, 

continuous education requirements, and the obligation to provide meticulous care under time 

constraints further augment mental fatigue and emotional exhaustion [7–9]. At the same time, the 

prevalence of musculoskeletal disorders (MSDs) among dentists remains alarmingly high [10]. These 

conditions have been linked to sustained awkward postures, repetitive hand movements, and 
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prolonged static positioning during clinical procedures [5,10]. Common issues include back and neck 

pain, shoulder stiffness, and carpal tunnel syndrome which significantly impair quality of life and 

may even lead to early retirement from clinical practice [4]. 

In response to these occupational hazards, increasing attention has turned to modifiable 

protective factors, particularly regular physical activity, as means of promoting resilience and 

occupational sustainability among healthcare professionals [11–13]. Physical activity is associated 

with numerous health benefits, including reduced stress, enhanced cognitive performance, and 

improved mood regulation, factors essential for managing the high cognitive and emotional demands 

of dentistry [6]. In addition, strengthening core muscles and enhancing posture through regular 

exercise may reduce the ergonomic strain faced by dental professionals [8]. Aerobic activities such as 

running and swimming are also known to stimulate endorphin release, which contributes to 

emotional well-being in high-stress professions [14]. Furthermore, regular physical activity 

contributes to better sleep quality, which is critical for maintaining attention, energy levels, and 

overall performance during long clinical shifts [6,8,9,15,16]. Beyond general wellness, physical 

activity has been shown to positively influence biological aging by regulating circadian rhythms and 

decreasing oxidative stress markers [17]. 

Dentists are particularly susceptible to accelerated cellular aging due to chronic inflammation 

and prolonged physical stress [18], but these effects may be controled through exercise, which 

promotes musculoskeletal health, stabilizes biological rhythms, and supports psychological 

resilience [19,20]. Although the benefits are well-documented, many dentists struggle to incorporate 

regular physical activity into their routines due to fatigue, workload, and lack of institutional support 

[21]. These challenges were further intensified during the COVID-19 pandemic, which forced rapid 

changes in clinical protocols and heightened mental strain across the profession [22,23]. Post-

pandemic findings report on the need for strategies that enhance psychological resilience and reduce 

burnout, with physical activity identified as a critical component for achieving long-term professional 

sustainability [6,24–26]. 

Despite this, there remains a significant gap in the literature regarding how physical activity 

specifically supports the occupational health of dental professionals. Existing reviews often focus on 

general healthcare workers or rely on pre-pandemic data that may not reflect the current realities of 

dental practice [27–30]. Moreover, few interventions have been tailored to address the unique 

ergonomic and psychological demands faced by dentists in contemporary practice [31]. 

The present review aims to address this gap by examining how physical activity enhances both 

physical and mental resilience in dentists, especially in a post-pandemic context. It also seeks to 

identify evidence-based strategies for integrating exercise into clinical routines, overcoming 

participation barriers, and informing holistic interventions that promote well-being, career 

sustainability, and healthy aging within the profession [6,26]. 

2. Materials and Methods 

In this systematic review, we followed guidelines provided by PROSPERO 

(https://www.crd.york.ac.uk/prospero/) and informed by the systematic review protocol registered 

under ID CRD42024523797. The methodology involves a thorough search strategy utilizing databases 

such as PubMed, Scopus, and Cochrane, focusing on quantitative and experimental studies to 

understand how the pandemic has reshaped the health and work-life conditions of dental 

professionals. The search was conducted using Boolean operators (e.g., "AND", "OR") and included 

combinations of keywords such as “dentists”, “physical activity”, “mental health”, “aging”, 

“circadian rhythm”, “career sustainability”, and “anti-aging”. These keywords were selected to 

capture studies that explore the multifaceted effects of physical activity on both physical and 

psychological aspects of dental professionals’ well-being, including its potential role in regulating 

biological rhythms, supporting longevity, and promoting professional resilience. While terms such 

as ‘anti-aging,’ ‘circadian rhythm,’ and ‘career sustainability’ were not explicitly used in the database 

search strategy, they emerged as recurring themes during full-text analysis and synthesis. These 
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terms reflect conceptual lenses through which the findings were interpreted and contextualized. 

Filters were applied to limit results to human studies, English language, and publication years from 

2000 to March 2024. 

These databases were selected due to their broad coverage of biomedical, public health, and 

psychological research, ensuring access to peer-reviewed, high-quality literature relevant to the 

intersection of physical activity and occupational health [33]. The extended publication window 

(2000–2024) was intentionally chosen to allow for the inclusion of foundational and pre-pandemic 

research, enabling the comparison of patterns and trends before and after COVID-19. This helps 

contextualize post-pandemic findings within a broader historical framework. Although this review 

focuses on post-pandemic implications, pre-2020 studies were retained when they contributed 

valuable data on musculoskeletal disorders, stress, and resilience factors among dental professionals, 

thus enhancing the comprehensiveness of the analysis. A formal comparative analysis (pre vs. post-

pandemic) was not conducted due to variability in study designs, outcome measures, and population 

characteristics, which made direct comparison methodologically inappropriate. This approach aimed 

to identify a broad range of relevant studies and minimize the exclusion of potentially significant 

findings [34]. Additionally, quality assessment, data extraction, and statistical analysis have been 

conducted, following standardized protocols such as the Newcastle-Ottawa scale and SPSS tools [35]. 

We also conducted our search following the PRISMA guidelines (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses) (https://www.prisma-statement.org/). 

Inclusion and exclusion criteria were applied to select studies for this review. Studies were 

eligible if published between 2000 and March 2024, and written in English. This timeframe was 

chosen to capture advancements in research methodologies and data availability over the past two 

decades, focusing on the impact of physical activity on dentists’ physical, oral, and mental health. We 

limited studies to those in English to allow accessibility to the review team. To ensure a 

comprehensive dataset, the review included cross-sectional studies (observational studies that 

analyze data from a population at a specific point in time), case-control studies (studies comparing 

subjects with a specific condition to those without), and experimental studies (research involving 

intervention and control groups). Prospective and cohort studies were excluded to maintain 

consistency in study design and reduce heterogeneity in the analytical framework. The focus was 

specifically on observational snapshots and experimental interventions, which allowed for a more 

uniform comparative analysis across studies [36]. Exclusion criteria were applied to studies that did 

not focus on dentists or did not consider physical activity as a key factor. 

The review process included a thorough assessment of the methodological quality of the selected 

studies to ensure they met good scientific standards, enhancing the validity of the findings [37]. To 

evaluate the quality of the included studies, we applied the Newcastle-Ottawa Scale (NOS) 

(https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp) for observational studies and the 

JBI Critical Appraisal Tools (https://jbi.global/critical-appraisal-tools) where applicable. These tools 

assess domains such as sample selection, comparability of groups, and outcome measurement. Two 

reviewers independently assessed the quality of all included studies and categorized them by study 

design (e.g., cross-sectional, case-control, experimental). Discrepancies were resolved through 

discussion, and in case of a negative response from one reviewer, we kept the article when consensus 

could not be reached. Inter-rater reliability was substantial though, confirming the consistency of the 

classification process. 

A total of 800 records were initially identified through electronic databases, PubMed (n = 410), 

Scopus (n = 320), and the Cochrane Library (n = 70). An additional 50 records were identified through 

manual searches, grey literature, and other registers, bringing the total number of identified records 

to 850. After removing 200 duplicates, 650 records remained for screening at the title and abstract 

level. Of these, 522 records were excluded for the following reasons: irrelevance to dentistry or 

occupational health (n = 183), not focusing on physical activity or musculoskeletal disorders (n = 225), 

and being review articles or protocols without primary data (n = 114). This left 128 records for full-

text retrieval. Of these, 19 could not be retrieved. The remaining 109 full-text articles were assessed 
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for eligibility. A total of 84 articles were further excluded for the following reasons: wrong population 

(non-dental healthcare workers) (n = 25), inadequate outcome measures (n = 20), low-quality studies 

or insufficient methodology (n = 20), and duplicate or overlapping datasets (n = 16). Ultimately, 28 

studies were included in the final review. Figure 1 presents the PRISMA flowchart outlining the 

study's search and selection process. 

 

Figure 1. Flowchart for the results of the search strategy. 

3. Results 

Twenty-five studies were included in this review, representing a broad range of geographical 

regions and providing diverse insights into occupational health among dentists. A summary of these 

studies is presented in Table 1.
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Table 1. Caption. 

Authors, country, year Type of study Sample  Exposure Comparators Statistical significance  Limitations Sample calculation Confounders Outcomes  

1. Eminoğlu et al, 

2025, Turkey [38].  

Cross-sectional 

study 

234 dentists 

(both male and 

female) 

Physical activity levels 

and presence of 

musculoskeletal 

disorders (MSDs) 

Dentists with 

different 

levels of 

physical 

activity (e.g., 

active vs. 

inactive) 

Significant associations 

found between lower 

physical activity levels 

and higher prevalence 

of MSDs (p < 0.05) 

Cross-sectional design 

limits causal inference; 

self-reported data may 

introduce bias 

Not reported 

Age, gender, years 

in practice, and BMI 

were considered 

High prevalence of MSDs 

among dentists; lower physical 

activity associated with higher 

MSD occurrence and intensity 

2.Sezer, &, Sıddıkoğlu, 

2025, Turkey  [30].  

Cross-sectional 

study 

298 dental 

students (pre-

clinical and 

clinical phases) 

Presence of work-

related musculoskeletal 

symptoms (WMSs) 

Students with 

and without 

WMSs; 

comparison 

also made 

between pre-

clinical and 

clinical 

students 

Significant positive 

correlation between 

musculoskeletal 

symptoms and burnout 

symptoms (p < 0.01); 

clinical students 

showed higher 

symptom prevalence 

Cross-sectional design 

limits causal 

interpretation; self-

reported data; single-

institution sample may 

limit generalizability 

Not reported 

Year of study, 

gender, and 

academic workload 

were considered in 

analyses 

High prevalence of WMSs 

among dental students, 

particularly in clinical years; 

strong association with 

emotional exhaustion and 

depersonalization domains of 

burnout 

3. Al-Emara et al, 2024, 

Finland [39] 

Cross-sectional 

questionnaire-

based study 

- Single-

centered 

255 dentists 

Musculoskeletal 

disorders (MSDs) and 

work ability 

descriptive 

study 

MSDs were 

significantly linked to 

WAS, FWA, and work 

disability (p < 0.05). 

low response rate (21%), 

possible self-reporting 

bias, limited to a single 

country 

1200 questionnaires 

sent, with a 21% 

response rate (255 

valid responses) 

Age, gender, 

physical exercise, 

use of dental loupes 

Prevalence of musculoskeletal 

disorders, impact on work 

ability, sickness absence days 

4. Azimi, et al., 2024 

Afghanistan [4] 

A cross-

sectional study 

- Single-

centered 

206 dentists physical activity no Not highlighted Not specified Not specified Not specified 

Backache was the most common 

MSD. While 55% were 

vaccinated, 41.6% were not. 

Most (74%) found dentistry 

stressful, and 26.7% reported 

high end-of-day fatigue. 

5.Matur et al., 2023 

Turkey [40]  

Case-control 

study 

- Single-

centered 

74 dentists 

under 40 from 

Istanbul 

University 

Faculty of 

Dentistry and 61 

similarly aged 

and gender-

matched 

administrative 

personnel as 

controls. 

prevalence of CTS 

symptoms 

Dentists 

versus control 

group  

Dentists showed higher 

CTS symptoms and 

object dropping, with 

significant links to 

BCTQ scores and hand 

usage duration. 

Small sample size, lack 

of EMG examinations for 

all participants, potential 

recall bias for object-

dropping incidents, and 

limited specificity of 

BCTQ as a screening 

tool. 

Not specified. 

Age, sex, BMI, hand 

usage, and family 

history of CTS. 

55.4% of dentists reported 

dropping objects, significantly 

higher than 19.7% in controls 

(p<0.001). BCTQ scores were 

significantly higher in dentists, 

indicating more severe CTS 

symptoms and functional 

impairment. 
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6.Al-Huthaifi et al., 

2023 Yemen , [37]  

Cross-sectional 

questionnaire-

based study 

- Multi-

centered 

(conducted in 

three dental 

schools) 

310 dental 

professionals 

(174 dental 

students, 50 

interns, 72 

general 

practitioners, 14 

specialists) 

Musculoskeletal 

disorders and other 

occupational hazards 

descriptive 

study 

Significant differences 

found in various 

parameters, including 

musculoskeletal 

problems and 

needlestick injuries 

(P<0.05) 

Included only one city in 

Yemen, did not compare 

different levels of dental 

clinical professions, did 

not include auxiliary 

staff, small sample size 

Based on G*Power 

software, 420 

questionnaires 

distributed, 310 

valid responses 

(response rate: 74%) 

Gender, age, clinical 

profession, levels of 

awareness about 

occupational 

hazards 

Prevalence of musculoskeletal 

disorders, awareness of 

occupational hazards, need for 

ergonomic education and 

preventive measures 

7.Macrì et al., 2023  

Italy and Peru [41] 

Cross-sectional 

observational 

study 

- Multi-

centered 

167 dental 

professionals (86 

from Italy and 

81 from Peru) 

Musculoskeletal pain 
descriptive 

study 

Musculoskeletal pain 

was linked to gender, 

daily work hours, years 

of practice, and 

physical activity. 

Small sample size, cross-

sectional design, 

potential cultural 

differences not fully 

accounted for, lack of 

validated questionnaire 

187 questionnaires 

submitted, 167 valid 

responses (response 

rate: ~89%) 

Gender, age, 

occupation, height, 

working hours, 

years of work, 

physical activity, 

weekly activity, 

presence of WMSD. 

Prevalence of musculoskeletal 

pain, affected body regions, 

significant factors associated 

with pain, need for ergonomic 

education and intervention 

8.Javed, et al., 2023 

Pakistan [42] 

cross-sectional 

study 

- single-

centered 

50 dentists, 38% 

female, aged 

between 20-50 

years. 

Neuromuscular 

Disorders 
not specified 

Not explicitly stated; 

however, the study 

found a higher 

prevalence of CTS 

among female dentists. 

Small sample size of 50 

dentists. 
Not specified. Not detailed 

40% reported mild hand/wrist 

pain, 10% moderate pain, 30% 

had daily wrist pain, 40% 

experienced slight weakness, 

and 6% moderate weakness. 

CTS was more prevalent among 

female dentists. 

9.Almeida et al , 2023 

Portugal 

[29].  

Systematic 

review and 

meta-analysis 

29 studies 

included; total 

pooled sample 

size of over 

7,000 dental 

students 

Musculoskeletal 

disorders (MSDs) 

among dental students 

Not 

applicable 

(pooled 

prevalence 

from included 

studies) 

High pooled prevalence 

of MSDs among dental 

students (~74% overall); 

significant 

heterogeneity observed 

among studies (I² > 

90%, p < 0.001) 

High heterogeneity; 

variation in 

methodologies across 

studies; lack of 

longitudinal data 

Not applicable 

(systematic 

review/meta-

analysis) 

Not analyzed 

directly due to 

pooled nature of 

data; noted 

variability in 

assessment tools, 

gender distribution, 

and academic stage 

across studies 

High prevalence of MSDs in 

dental students, particularly in 

the neck, shoulders, and back; 

underlines the need for early 

ergonomic and preventive 

measures 

10.Chenna et al 2022, 

India [43].  

Systematic 

review and 

meta-analysis 

45 studies 

included (total 

pooled sample 

size >12,000 

dental 

healthcare 

providers) 

Occupational risk of 

musculoskeletal 

disorders (MSDs) 

among dental 

professionals 

Not 

applicable 

(pooled 

prevalence 

estimates 

from included 

studies) 

Meta-analysis showed a 

high pooled prevalence 

of MSDs (overall 

prevalence ~78%) with 

significant 

heterogeneity across 

studies (I² > 90%, p < 

0.001) 

High heterogeneity 

among included studies; 

variation in MSD 

definitions and 

assessment tools; 

possible publication bias 

Not applicable 

(systematic 

review/meta-

analysis) 

Not directly 

analyzed due to 

nature of pooled 

data; most included 

studies adjusted for 

age, sex, years of 

experience where 

reported 

Very high prevalence of MSDs 

among dental professionals, 

particularly affecting the neck, 

back, and shoulders; highlights 

the need for preventive 

interventions 

11.Daou et al., 2022  

Lebanon [44] 

Quantitative 

research 

- single-

centered 

A total of 314 

dentists (184 

male and 130 

female) 

Job satisfaction 

tress and 

satisfaction 

were linked to 

leisure, sleep, 

Lack of leisure, sleep 

disorders, fewer 

vacations, and no 

outdoor activities were 

Not specified Not specified Not specified 

The study found significant 

stress and job satisfaction issues 

among Lebanese dentists, 

recommending sports, cultural 
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vacations, 

relationships, 

and 

experience. 

linked to greater 

psychosocial and 

patient relationship 

issues (all P < 0.05). 

activities, better sleep, and 

mental health programs. 

12.Asaduzzaman et 

al., (2022).  

Bangladesh [36]   

Multi centered, 

cross-sectional 

study 

206 professional 

dentists 

occupational physical 

health  

Comparisons 

based on 

gender, age, 

qualification, 

and 

occupation  

Male SDPs had higher 

stress scores (P > 0.05), 

with significantly 

higher scores in those 

aged 50+ and at senior 

levels (P < 0.05). 

Self-reported 

questionnaire could lead 

to logical bias 

Cross-sectional study 

design made it 

impossible to detect the 

connection and identify 

relevant risk factors 

Not specified Not specified 

Only 3.3% saw saliva as a risk. 

Most used protection; 73.3% 

noted aerosol risks, 96.7% 

sterilized tools, 60% felt 

treatment pain, 70% cited 

ergonomic risks, 20% were 

dissatisfied, and 23.3% unaware 

of technostress. 

13.AlDhae, (2022)  

Bahrain.[45]   

cross-sectional 

study 

- multi centered 

222 dental 

professionals 

(44.1% male, 

55.9% female), 

aged 23 to 57, 

with varying 

physical activity 

levels. 

physical activity  
descriptive 

study 

Ergonomic hazards 

caused the most job 

stress (25%), followed 

by biological hazards; 

physical had less 

impact, and chemical 

showed no effect. 

The study’s limitations 

include its Bahrain-

specific sample, which 

limits generalizability, a 

low response rate, and 

potential bias due to 

participation mainly 

from hazard-aware 

employees. 

Of 300 healthcare 

workers with over a 

year of experience, 

239 responded, and 

222 questionnaires 

were analyzed. 

Not specifically 

controlled for. 

The study confirmed 

ergonomic, biological, physical, 

and chemical hazards, with 

ergonomic hazards most 

common and the primary cause 

of increased job-related stress.  

14.Zhou et al., 2021  

China [46] 

Comparative 

cross-sectional 

study 

- Single-

centered 

100 dentists and 

102 control aged 

22-60 years. 

Physical 

activity,musculoskeletal 

disorders 

Office 

workers 

matched by 

age and 

gender. 

P-values for various 

tests included, with 

significant results 

highlighted. 

Limited to Nanjing area; 

relatively small sample 

size; cross-sectional 

design. 

Not specified. 

Adjusted for 

working age and 

gender. 

Dentists reported more neck 

pain (73% vs. 52%) and lower 

PPTs, indicating higher pain 

sensitivity. Women had greater 

CROM and lower PPTs than 

men. Mobility decreased with 

age. 

15.Gandolfi et al., 

(2021)  

Italy [10]  

Cross-sectional 

observational 

study 

- Multi-

centered 

284 dental 

professionals 

(dentists and 

dental 

hygienists)  

Work-related 

musculoskeletal 

disorders (WMSD) 

descriptive 

study 

WMSDs were 

significantly linked to 

gender, daily/weekly 

working hours, years of 

experience, and 

ergonomic knowledge. 

Undisclosed 

mobilization, potential 

misinterpretation of 

activities, inability to 

link WMSD solely to 

work, and cross-

sectional design limiting 

causality. 

323 questionnaires 

distributed, 284 

valid responses 

(response rate: 88%) 

Gender, age, body 

fat, height, 

occupation, work 

hours, experience, 

physical activity, 

mobilization, 

ergonomic 

knowledge. 

Prevalence of WMSD, most 

affected body regions, 

significant factors associated 

with WMSD, need for 

ergonomic education 

16. Alnaser, et al., 

(2021)  

Kuwait 

[47] 

cross-sectional 

multicentered 
232 dentists 

Work-related 

musculoskeletal 

disorders 

Descriptive 

study 

Dentists with WMSD 

were older, had more 

experience, and worked 

longer hours. Pain 

linked to lost 

workdays; stress was 

tied to less sleep, lower 

 No specific limitations 

noted 
Not specified Age 

Older dentists, those in practice 

longer, and those working 

longer hours were more likely 

to report work-related 

musculoskeletal disorders 

(WMSD). There was a 

significant association between 
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job satisfaction, and 

higher male 

dissatisfaction. 

the rating of pain and lost days 

from work.  

17.Berdouses et al., 

(2020)  

Greece [48]  

Cross-sectional 

- Nationwide 

survey 

1500 Greek 

dentists (855 

males and 645 

females) 

randomly 

selected and 

interviewed 

over the phone. 

Work-related 

musculoskeletal 

disorders (MSDs) and 

their correlation with 

working conditions 

MSD 

variations 

were linked to 

posture, four-

handed 

dentistry, and 

assistant 

presence. 

Higher MSD 

prevalence was found 

in those with over 10 

years of work, with 

distribution varying by 

posture and four-

handed dentistry (p < 

0.05). 

Subjectivity of responses 

has potential for more 

accurate responses from 

recent episodes, and lack 

of direct comparison to 

older studies. 

The initial sample 

included 1968 

dentists (1007 

males, 961 females); 

1500 participated 

(855 males, 645 

females). 

Gender, years of 

practice, method of 

working (seated vs. 

standing), and use 

of four-handed 

dentistry. 

54.1% reported MSDs, mainly 

back, hand, cervical, shoulder, 

and leg problems. Four-handed 

dentistry and seated posture 

influenced MSD distribution, 

while exercise correlated with 

lower MSD prevalence. 

18.Pavičin et al., (2020)  

Croatia [49]  

Quantitative 

research 

Single-centered 

406 dentists in 

Croatia 

Occupational injuries 

among dentists. 

Not 

applicable. 

P-values for various 

tests included, with 

significant results 

highlighted 

 Limited to dentists in 

Croatia; relatively small 

sample size; self-

reported data. 

Not specified 

Adjusted for age, 

gender, 

specialization, and 

years of practice 

63.05% of respondents reported 

injuries from dental practice, 

mainly needle punctures 

(57.75%), cuts (20.86%), and eye 

injuries (13.37%). Key risk 

factors include improper 

posture, stress, infection, and 

noise. 

19.AlAbdulwahab et 

al., 2020  

Saudi Arabia [50] 

Quantitative 

research, 

multicentered 

Sample of 339 

dentists (220 

females and 119 

males) 

musculoskeletal 

disorders 
Yes 

 Statistical significance 

highlighted 
Not mentioned Not mentioned Not mentioned  

20.Harris et al., 2020  

Canada [51] 

Cross-sectional 

- multi centered 

647 registered 

dental 

hygienists in 

Canada.  

work-related /working 

hours/physical activity  

Not 

applicable 

Positive correlation 

between years in 

practice and the 

number of MSDs 

reported (r = 0.238; p < 

0.001). 

Low response rate 

(2.24%); lacked data on 

confounders, MSD 

severity, and work 

impact. Social media and 

English-only format 

skewed responses. 

Target sample of 

379 ensured 5% 

margin of error at 

95% confidence. 

Not specifically 

controlled for. 

83% reported work-related 

MSDs, mainly CTS and 

tendonitis. Incidence rose with 

years in practice. Half and most 

schools found prevention 

training adequate. 

21.Miron et al., (2018)  

Romania. [7]  

Cross-sectional 

study 

- Multi-

centered 

116 dentists 

(after excluding 

inadequately 

completed 

questionnaires) 

from Cluj-

Napoca, 

Romania 

Work stress, health 

behaviors, and coping 

strategies 

descriptive 

study 

Work stress was 

significantly linked to 

sociodemographics, 

health behaviors, and 

coping strategies. 

Low response rate, 

potential information 

bias, overrepresentation 

of young dentists and 

those who teach at the 

university, limited 

generalizability to older 

age groups 

Sample size set at 

148; 250 

questionnaires 

distributed to offset 

low response rate. 

Factors included 

age, workplaces, 

work hours, job 

satisfaction, 

exercise, nutrition, 

and work-related 

pain. 

Overall work stress scores, 

predictors of work stress, health 

behaviors, coping strategies, 

self-perceived health 

22.Ahmad et al., 2015  

Pakistan [52].  

Cross-sectional 

study 

- Multi-

centered  

1,190 healthcare 

professionals 

(doctors, nurses, 

dentists) 

Diet, exercise, mental 

well-being 
No 

Found significant 

(p<0.05) 

Non-probability 

sampling, lack of 

detailed dietary 

guidelines for Pakistan, 

self-reported BMI, and 

Followed sample 

size 

recommendations 

by VanVoorhis & 

Morgan (2007) 

Gender, age, 

income, profession, 

psychosocial 

stressors, dietary 

habits 

Low prevalence of regular 

exercise, high levels of 

occupational stress, moderate 

levels of mental well-being, 
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subjective occupational 

stress assessment. 

dietary patterns not meeting 

recommended guidelines  

23.Memarpour et al., 

(2013)  

Iran, United Arab 

Emirates [53] 

Cross-sectional 

study 

Single centered  

272 dentists (205 

generalists and 

67 specialists)  

Work-related 

musculoskeletal 

disorders (MSDs) 

No 
Found significant 

(p<0.05) 
Not specified Not specified 

Gender, years of 

work, ergonomic 

exercise 

High prevalence of MSDs, 

especially in shoulder, neck, 

and lower back; significant 

correlation with years of work 

and ergonomic exercise  

24.Hashim & Al-Ali 

(2013)  

Dubai, Iran, United 

Arab Emirates[54].  

Cross-sectional 

study 

Single  

centered 

733 dentists 

aged 22-70 

years, both male 

and female, 

from public and 

private sectors 

Health problems, 

exercise habits, 

smoking habits, 

systemic diseases 

No 
Found significant (P < 

0.05) 

Potential inaccuracies in 

self-reported data 
Not specified 

Gender, work sector 

(public vs. private), 

smoking habits 

Low prevalence of regular 

exercise, significant smoking 

habits, systemic health 

problems including 

cardiovascular diseases 

25.Singh & Purohit  

(2012)  

India [55] 

Cross-sectional 

study 

- single 

centered 

324 dental 

health care 

professionals 

Physical activity, 

sedentary lifestyle, and 

obesity 

No 

Found significant (P ≤ 

.05 for physical activity, 

P ≤ .001 for obesity) 

Not specified Not specified 

Assessment of 

physical activity, 

sedentary behavior, 

and obesity in 

dental professionals 

Physical activity levels (mean 

MET minutes/week) varied 

significantly, with students and 

interns being more active than 

faculty, who also had the 

highest obesity rates. These 

differences were statistically 

significant. 

26.Ellapen et al., (2011)  

South Africa [56] 

Occupational, 

epidemiological 

retrospective 

study 

-Single 

centered  

94 dentists aged 

24-75 years old  

Poor dental 

ergonomical practice 
No 

Found significant 

(p<0.05) 

Lack of radiographs and 

posture profiles 
Not specified 

Gender, race, and 

BMI 

Prevalence of musculoskeletal 

pain and discomfort in different 

body parts 

27.Sharma & Golchha  

(2011)  

India [57] 

Questionaire 

survey 

single centered 

102 Indian 

dentists (80 

males) from 

Delhi NCR with 

recent MSDs; 

220 dentists (194 

females) from 

Podlaskie 

Voivodeship. 

Physical activity's role 

in preventing work-

related MSDs. 

No 

Found significant 

correlation using 

Pearson correlation test 

Not specified Not specified 

Gender, duration of 

work, and 

ergonomic factors 

Awareness of physical activity's 

role in prevention, correlation 

between physical activity 

sessions and symptom 

improvement 

28.Kierklo et al., (2011)  

Poland[58]  

Questionaire 

survey 

Single centered 

 
Work-related 

musculoskeletal 

disorders (MSDs) 

No 
Found significant 

(p<0.05) 

No correlation between 

work and MSDs, except 

in specific cases; reliance 

on self-reported data. 

Not specified 

Gender, years of 

practice, work 

posture, and rest 

breaks. 

High prevalence of MSDs, 

especially in neck and lower 

back, correlation between years 

of practice and MSD occurrence 
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A notable trend in literature is the predominant focus on musculoskeletal disorders (MSDs), 

often prioritized over mental health and job satisfaction among dental professionals. Also, as shown 

in Figure 2, the number of publications examining the impact of physical activity on dentists’ health 

has steadily increased from 2000 to 2024. In the early 2000s, annual publication rates were low, with 

fewer than 10 studies per year. However, from 2010 onward, there was a gradual rise in research 

output, reflecting growing awareness of the physical demands of dental practice and the potential 

protective role of physical activity. This trend accelerated significantly after 2017, with a sharp 

increase in publications post-2020, likely driven by the COVID-19 pandemic’s spotlight on 

occupational health, burnout, and work-related injuries [47,50]. Many of the studies published during 

this period, particularly those assessed in this review, emphasize the high prevalence of MSDs and 

the role of ergonomics, while also drawing attention to the psychological strain dentists face [10,52–

58]. Collectively, this growing body of evidence supports the relevance of physical activity not only 

for preventing MSDs but also for improving emotional resilience, reducing burnout, and enhancing 

overall occupational well-being (Figure 1). 

 

Figure 2. Trend chart showing the articles published in the database PubMed during the period 2000–2024 with 

the keyword “physical activity on dentists ” in the title and/or abstract. 

The included studies in this review, span a diverse range of countries, each contributing to a 

broader understanding of occupational health among dental professionals. Three studies were 

conducted in Turkey, accounting for 10% of the total. All Turkish studies were categorized as 

“Unspecified,” as they did not clarify whether the research was based in public, private, or mixed-

sector settings. Similarly, three studies were carried out in India (10%), none of which reported sector-

specific details. Two studies were identified from Italy (6.67%), both lacking information on sector 

affiliation. China, Pakistan, and Romania each had two studies included (6.67% respectively); only 

one of the Chinese studies explicitly referred to the public sector [46], while the others were classified 

as “Unspecified.” Single studies were also conducted in countries such as Finland, Afghanistan, 

Yemen, Portugal, Lebanon, Bangladesh, Bahrain, Canada, Kuwait, Iran, the United Arab Emirates, 

South Africa, Germany, Poland, Greece and Croatia, each representing approximately 3.33% of the 

total. Since across the dataset, the vast majority of studies did not provide sufficient information to 

determine whether the research was conducted in public or private sector environments we presume 

that this lack of detail may reflect either a general omission in study reporting or the fact that sectoral 

context was not a central focus in most investigations. 

Population and sample size 

The sample sizes varied considerably across the included studies, affecting both the statistical 

power and the generalizability of their findings. Larger-scale studies, such as the one conducted by 

Al-Huthaifi et al. (2023) in Yemen involving 310 dental professionals, offer stronger data compared 

to smaller studies like that of Javed et al. (2023) in Pakistan, which included only 50 participants 
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[37,42]. Similarly, Gandolfi et al. (2021) in Italy surveyed 284 dental professionals, while Berdouses 

et al. (2020) conducted a nationwide survey in Greece with a substantial sample of 1,500 dentists. 

[10,48] Both studies provide more reliable estimates regarding the prevalence of musculoskeletal 

disorders (MSDs) and other occupational health concerns. In contrast, studies with smaller sample 

sizes, such as some conducted in Turkey and South Africa, limit the extent to which their findings 

can be generalized to wider populations [40,56]. 

Data collection methods 

Most studies relied on self-administered questionnaires to collect data on occupational health 

among dental professionals. This approach enables efficient, large-scale data collection and provides 

both quantitative and qualitative insights. Fourteen of the reviewed studies used questionnaires as 

their primary tool, highlighting their practicality in assessing musculoskeletal disorders (MSDs), 

workplace conditions, and health perceptions. Some studies also incorporated interviews for deeper 

exploration of personal experiences. Also, quantitative data were commonly analyzed using 

statistical methods such as chi-square tests, ANOVA, t-tests, and multivariate analyses. These 

techniques allowed researchers to examine associations between variables like ergonomic practices, 

work hours, and MSD prevalence. Multivariate analysis, in particular, strengthened the findings by 

accounting for confounding factors such as age, gender, and years of practice. In general, the 

consistent use of structured data collection and statistical analysis enhanced the reliability of results 

and supported evidence-based recommendations for improving occupational health in dentistry. 

More specifically, the reviewed studies employed a range of statistical methods to examine 

associations between occupational factors and health outcomes. Descriptive statistics and chi-square 

tests were frequently used to explore relationships between variables such as gender, working hours, 

and the prevalence of musculoskeletal disorders (MSDs), as seen in studies by Macrì et al. (2023) in 

Italy and Peru, and Al-Huthaifi et al. (2023) in Yemen [37,41]. Al-Emara et al. (2024) in Finland applied 

correlation analysis and age-adjusted models to evaluate the impact of MSDs on work ability [39]. 

Further, regression analyses, including multivariate models, were used in several studies to control 

confounders such as age, gender, years of practice, and ergonomic factors. For example, Matur et al. 

(2023) demonstrated how ergonomic practices and duration of hand use were significant predictors 

of carpal tunnel syndrome [40]. These multivariate approaches enhanced the interpretability of 

findings and guided more targeted interventions. Overall, while most studies applied appropriate 

statistical techniques, limited sample sizes in some cases reduced statistical power. Future research 

would benefit from larger, more representative samples and longitudinal study designs to assess the 

long-term effects of occupational exposures and ergonomic interventions. Expanding research to 

include underrepresented regions and varied dental practice settings will also help refine strategies 

that address the occupational health needs of the global dental workforce. 

Limitations reported 

Several limitations were consistently noted across the reviewed studies. A key concern was the 

heterogeneity in study design, methodology, outcome measures, and sampled populations, which 

limits comparability and generalizability of the findings. Self-reporting bias was a common issue, 

with participants potentially under- or overestimating symptoms, a limitation acknowledged in 

studies such as Al-Emara et al. (2024) in Finland and Azimi et al. (2024) in Afghanistan [4,39]. Small 

sample sizes further affected the reliability and representativeness of results in studies like Matur et 

al. (2023) in Turkey, Macrì et al. (2023) in Italy and Peru, and Javed et al. (2023) in Pakistan [40–42]. 

Geographic limitations were also evident. For example, Al-Huthaifi et al. (2023) highlighted the 

restricted regional scope of their research in Yemen, which may not reflect broader national or 

international trends [37]. Other studies faced methodological shortcomings, including limited 

reporting on sampling strategies or the absence of standardized quality assessments, which affect the 

strength of conclusions. Additionally, as it is already mentioned, many studies did not distinguish 

between public and private sector settings, reducing the contextual clarity of occupational health risk 

factors. In general, these limitations report on the need for more methodologically strong research, 
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including larger, more diverse samples, clearly defined variables, and longitudinal designs that better 

capture the long-term effects of occupational stressors in dentistry. 

Cultural diversities 

The reviewed studies provide a valuable cross-cultural perspective, offering insights into how 

workplace practices, economic conditions, and healthcare infrastructure influence occupational 

health outcomes in dentistry. Research conducted across multiple countries illustrates the varied 

nature of risks such as musculoskeletal disorders (MSDs), burnout, and work-related stress, and 

emphasizes the need for tailored preventive approaches. For instance, Macrì et al. (2023) compared 

dental professionals in Italy and Peru, identifying significant differences in MSD prevalence linked 

to gender, working hours, and physical activity [41]. Their findings highlight how sociocultural and 

systemic factors shape occupational risks. Similarly, Al-Huthaifi et al. (2023) in Yemen examined the 

frequency of MSDs and other occupational hazards among dentists, noting that the lack of ergonomic 

education and standardized work protocols may contribute to higher rates of work-related injuries 

in lower-resource settings [37]. In addition, Gandolfi et al. (2021) in Italy found that gender, work 

hours, and years of experience were significantly associated with MSDs, stressing the importance of 

ergonomic knowledge and physical activity [10]. In contrast, Al-Emara et al. (2024) in Finland linked 

MSDs directly to reduced work ability and increased risk of long-term disability, reporting on the 

need for occupational health interventions even in high-income countries with well-established 

healthcare systems [39]. Also, from South Asia, Azimi et al. (2024) in Afghanistan reported high levels 

of fatigue, stress, and back pain, noting that most participants perceived dentistry as a highly stressful 

profession [4], while Asaduzzaman et al. (2022) in Bangladesh also emphasized the prevalence of 

ergonomic challenges, particularly among older and more senior practitioners [36]. These findings 

align with those from India, where long working hours, lack of physical activity, and high levels of 

occupational stress were repeatedly identified as key contributors to MSDs and obesity in dental 

professionals [43.]. In addition, in Pakistan, studies by Javed et al. (2023) and Ahmad et al. (2015) 

highlighted gender disparities in MSD symptoms, low physical activity levels, and inadequate 

mental health support, especially among female dentists [42,52]. Similarly, Hashim & Al-Ali (2013) 

in the UAE found a notable prevalence of systemic health problems and unhealthy lifestyle habits, 

including low rates of regular exercise and high smoking rates, reflecting broader occupational health 

risks beyond MSDs [54]. Meanwhile, Zhou et al. (2021) in China conducted a comparative study 

between dentists and office workers in a public hospital, reporting significantly higher rates of neck 

pain and reduced pain thresholds in dentists [46]. Finally, in Canada, Harris et al. (2020) found a 

strong correlation between years in practice and the number of MSDs reported, with 83% of dental 

hygienists experiencing work-related disorders, further reinforcing the cumulative effect of long-

term ergonomic strain [51]. 

These diverse regional findings demonstrate that occupational hazards in dentistry are shaped 

by a complex interplay of physical, organizational, and cultural factors. They collectively point to the 

need for localized interventions, ranging from ergonomic training and preventive policies to lifestyle 

support and mental health resources, designed to address the specific risks faced by dental 

professionals in different countries. It is then reported that implementing such tailored strategies can 

significantly enhance occupational well-being and reduce the global burden of work-related health 

issues in the dental field. 

Prevalence and Risk Factors of Musculoskeletal Disorders (MSDs) 

The reviewed literature consistently reveals a high prevalence of musculoskeletal disorders 

(MSDs) among dental professionals, particularly affecting the back, neck, shoulders, and wrists. 

These disorders are primarily attributed to prolonged static postures, repetitive hand movements, 

and awkward working angles that are characteristic of dental procedures. Such physical strain not 

only compromises clinical performance but also significantly reduces quality of life and work 

longevity, often resulting in absenteeism and financial burden due to disability or decreased 

productivity [37,39]. Also, ergonomic risk factors were highlighted across numerous studies, with 

poor posture, insufficient breaks, high patient loads, and lack of ergonomic equipment identified as 
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primary contributors. For example, [48] reported that 54.1% of Greek dentists suffered from MSDs, 

with distribution patterns influenced by work posture and the use of four-handed dentistry. 

Similarly, [49] found a 63.05% prevalence of occupational injuries among Croatian dentists, with 

needle punctures, spinal strain, and eye injuries being the most common. These injuries were linked 

to factors such as improper posture, noise exposure, and work-related stress. 

Moreover, the need for ergonomic awareness and physical activity was emphasized in multiple 

studies. Sharma & Golchha (2011) demonstrated a significant correlation between regular physical 

activity and reduced MSD symptoms among Indian dentists [51]. This was echoed by Singh & 

Purohit (2012), who found that interns and students were generally more physically active and less 

affected by MSDs than senior faculty, highlighting the role of lifestyle habits and professional 

hierarchy in occupational health outcomes.[55]. In addition, Harris et al., (2020) conducted a large-

scale study of Canadian dental hygienists and found that 83% reported at least one MSD, with carpal 

tunnel syndrome and tendonitis being especially common [51]. The study also noted that MSD 

prevalence increased with years of practice, underscoring the cumulative nature of ergonomic strain. 

Similarly, Kierklo et al., (2011) in Poland found that MSDs were particularly prevalent in the neck 

and lower back, with significant associations to years of clinical experience and insufficient rest 

breaks [58]. Other researchers in South Africa reported that 49.32% of dentists experienced vertebral 

or spinal pain, 18.75% reported wrist pain, and 16.66% experienced shoulder pain, all strongly linked 

to prolonged static postures and high hand activity [56]. The study also noted that lower limb 

discomfort, such as leg pain, affected 12.5% of the sample, indicating the widespread physical burden 

associated with dental work. 

Global Patterns and Professional Predictors of MSDs 

Musculoskeletal disorders (MSDs) are among the most prevalent occupational health issues in 

dentistry, driven largely by prolonged static postures, repetitive hand movements, and sustained 

precision work. Studies across diverse regions confirm the global nature of this problem, linking 

MSDs to diminished work ability, chronic pain, and reduced professional performance. For example, 

in Finland, [Al-Emara et al., 2024] found that dentists with MSDs reported significantly lower work 

ability scores and greater disability, emphasizing the functional impact of these conditions [39]. 

Similarly, Gandolfi et al., (2021) in Italy identified gender, extended working hours, and years of 

experience as key predictors, with female practitioners and those with longer clinical exposure 

showing higher MSD prevalence [10]. Global studies also highlight the role of poor ergonomic 

conditions, noting that inadequate chair and instrument design contribute significantly to chronic 

strain [59–63]. These findings suggest the need for targeted, preventive strategies that account for 

individual risk factors (e.g., gender, workload, years of practice) and workplace ergonomics. 

Improving design standards and promoting ergonomic education across dental settings can help 

control the widespread burden of MSDs in the profession. 

Physical Activity as a Protective Factor 

Physical activity plays a critical role in managing occupational stress and preventing health 

issues like musculoskeletal disorders (MSDs) among dental professionals. In Afghanistan, Azimi et 

al. (2024) 3 investigated the impact of physical activity on dentists’ well-being, focusing particularly 

on reducing fatigue and enhancing mental health [4]. Their findings highlight that physical activity 

not only alleviates physical strain but also improves mental resilience, making it a valuable tool in 

managing occupational demands [4]. This aligns with research by Meyerson et al. (2020), which 

identified the positive effects of coping strategies on burnout, where physical activity emerged as an 

effective method for managing stress and reducing the risk of burnout in high-stress professions like 

dentistry [64]. Further supporting the benefits of physical activity, Matur et al. (2023) examined the 

prevalence of carpal tunnel syndrome (CTS) symptoms among young dentists in Turkey, finding that 

physical activity played a protective role in controlling the physical strain associated with repetitive 

hand movements and static postures common in dental work [40]. This protective effect is consistent 

with other findings, noting that coping strategies involving physical activity and mental resilience 

significantly reduced burnout and secondary traumatic stress among Israeli dentists [65]. Such 
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strategies provide both physical relief and psychological support, helping dentists maintain a better 

professional quality of life. 

Circadian Rhythms, Sleep, and Stress Resilience in Dentistry 

The relationship between physical activity and stress management also extends to the regulation 

of circadian rhythms and sleep quality, as evidenced by Kurtovic´ et al. (2023) in China, who focused 

on the theoretical implications of circadian rhythms concerning dental health [9]. Their study 

emphasizes the importance of sleep and physical activity in maintaining both physical and mental 

health, which is crucial in preventing burnout and enhancing overall health [9]. This is further 

supported by Singh et al. (2016), who outline factors contributing to burnout and recommend 

integrating physical activity as part of a balanced routine for health professionals [66]. Also, the 

psychological impact of the COVID-19 pandemic has further emphasized the need for physical 

activity and stress management strategies. In Germany, Mekhemar et al. (2021) found that the 

pandemic significantly increased levels of anxiety and burnout among dentists, enhancing existing 

occupational challenges [26]. Incorporating physical activity as a coping mechanism was shown to 

control some of these psychological impacts, enabling practitioners to better manage stress during 

the pandemic [26]. This approach is supported by findings from Szalai et al. (2021) on Hungarian 

dentists, which indicate that physical activity and structured mental health support reduced burnout 

symptoms and supported resilience in high-stress environments [67]. Finally, this is further 

supported by the systematic review by White et al. (2024), which synthesized findings from 116 

studies and highlighted that physical activity improves mental health not just directly, but also 

indirectly through enhanced self-efficacy and social support [68]. These mediating and moderating 

mechanisms are particularly relevant in high-stress professions like dentistry, where cognitive and 

emotional resilience are critical [69]. 

Occupational Stress Management and Mental Health Interventions 

Studies employing mean-oriented and frequency-oriented ranking methods have highlighted 

"Long working hours" as the primary stressor in dentistry, with "Tired after work" following closely 

behind, emphasizing the significant impact of fatigue on mental well-being and career satisfaction 

[39]. Moreover, financial pressures, high volumes, and the need for excellent patient management 

skills compound these stressors, as dental professionals often feel the dual pressures of delivering 

quality care while managing the financial viability of their practice [70]. The high levels of stress and 

fatigue reported among dentists indicate a pressing need for interventions that address both the 

mental and physical aspects of their occupational health [59]. To control these stressors, several 

studies propose a range of comprehensive stress management programs specifically tailored to the 

unique demands of the dental profession. Cognitive-behavioral therapy (CBT), relaxation training, 

and mindfulness-based interventions are frequently highlighted as effective measures to alleviate 

stress and enhance mental resilience [41,71]. Programs incorporating these techniques aim to improve 

coping strategies among dental professionals by enhancing a greater sense of mental control and 

awareness, which can reduce stress in high-pressure clinical settings [4]. For instance, mindfulness-

based stress reduction (MBSR) has been associated with reduced psychological distress and 

improved quality of life in healthcare workers, including dentists, by promoting self-regulation and 

reducing emotional reactivity to daily work stressors [59]. In line with this, Neumann et al. (2022) 

found that individuals with higher physical fitness levels exhibited significantly greater 

psychological resilience to daily life stress. The study emphasized the mediating role of general self-

efficacy, reinforcing the importance of physical fitness not only for physical health, but also for 

psychological robustness in demanding professions.[72]. 

Also, engaging in physical exercise, particularly activities that focus on strengthening the core 

and postural muscles, helps dental professionals maintain the physical resilience required for their 

demanding roles [60,70]. Additionally, studies emphasize the importance of including ergonomic 

interventions, such as stretching routines and posture training, as part of a comprehensive stress 

management program, which can effectively prevent MSDs and reduce physical discomfort 

associated with prolonged dental procedures [73]. So, a holistic approach to occupational health in 
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dentistry, which incorporates both physical and mental wellness practices, has been shown to 

significantly reduce burnout and improve mental health outcomes. Lifestyle adjustments that 

encourage adequate rest, balanced nutrition, and regular breaks during work hours are critical in 

sustaining long-term health and job satisfaction [4]. For example, ergonomic adjustments, such as 

reconfiguring dental workstations and employing adjustable seating, can prevent MSDs and reduce 

physical strain, while contributing to a more comfortable and supportive work environment [62]. 

Furthermore, studies underline that addressing root causes of stress through these comprehensive 

interventions can enhance both job performance and mental well-being, creating a healthier work 

environment for dental professionals [39,63]. 

Tailored Interventions and Cultural Approaches to Occupational Health 

But while ergonomic interventions are a common focus, there are notable differences across 

studies in terms of the proposed interventions and their perceived effectiveness. For instance, 

Mulimani et al. (2018) emphasize physical modifications, such as adjusting dental chairs and 

workstation layouts, to improve posture and reduce MSDs [73]. In contrast, other research reports 

the importance of mental health support, including stress management programs and work-life 

balance adjustments, to address the psychological aspects of occupational stress in dentistry [4]. 

These variations may derive from differences in study design, sample populations, and cultural 

contexts, which influence whether physical or psychological interventions are prioritized [71,74]. 

Additionally, cultural factors appear to play a significant role in shaping how stress 

management and occupational health are approached in dentistry. In some regions, there is a 

stronger emphasis on workplace ergonomics, while others prioritize mental health support and 

work-life balance [41,75]. This divergence suggests that a tailored approach, which considers both 

physical and psychological needs and adapts to regional practices, maybe the most effective strategy 

for supporting the occupational health of dental professionals globally [59]. By combining both 

ergonomic improvements and mental health support, healthcare organizations can create a well-

rounded strategy that addresses the comprehensive needs of dental professionals, ultimately leading 

to enhanced job satisfaction, reduced burnout, and better patient care [75]. 

The Importance of Education and Continuous Professional Development 

Education and training are essential for addressing occupational health issues among dental 

professionals, as they provide a foundation for reducing physical and mental strain in the workplace 

[61]. Recent studies underline the importance of targeted ergonomic education in helping dentists 

maintain proper posture and use ergonomic tools effectively, which is crucial in preventing 

musculoskeletal disorders (MSDs) caused by prolonged static postures and repetitive movements 

[37,41]. Incorporating ergonomic awareness into daily practice enables dental professionals to 

minimize physical strain, leading to better long-term health outcomes [4]. 

A comprehensive approach to occupational health in dentistry should combine ergonomic 

training, regular physical activity, and mental health support to address both the physical and 

psychological demands of the profession [70]. This integrated strategy can support career 

sustainability by equipping dental professionals with tools to manage stress and prevent burnout 

[71]. Continuous professional development, through workshops focused on ergonomics, posture, 

and stress management, has proven to be essential in supporting dental professionals to adopt 

healthier work habits and maintain long-term well-being [76]. Recent findings emphasize that these 

workshops not only provide practical strategies for reducing physical strain but also enhance 

practitioners’ awareness of proper body mechanics and stress management techniques [77]. Further, 

research by Scheepers et al. (2020) demonstrated a strong link between sedentary behaviors, low 

physical activity, and increased obesity rates among dental professionals, underlining the pressing 

need for targeted wellness programs within the field [78]. These programs aim to decrease sedentary 

habits and cultivate more active lifestyles, contributing to overall health improvements and reduced 

risks of chronic conditions [79]. Moreover, Al Emara et al. (2024) highlighted that tailored physical 

activity programs can significantly impact mental and physical health, promoting better occupational 

outcomes [39]. To add more to this, the World Health Organization (2022) has underlined the 
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importance of integrating workplace wellness initiatives as part of comprehensive occupational 

health practices, noting their effectiveness in enhancing sustained health and professional 

productivity [80]. Implementing these programs, which include ergonomic training, structured 

physical activities, and mental health resources, has been shown to elevate job satisfaction and 

performance [41,78]. Collective evidence supports a proactive approach that not only addresses 

physical wellness but also incorporates mental health strategies, creating a well-rounded framework 

for dental professionals to thrive in their careers [77,78]. 

Sensitivity Analysis 

To assess the review’s conclusions, a sensitivity analysis was performed by sequentially altering 

key inclusion criteria (Table 2). The findings demonstrated that excluding studies with smaller 

sample sizes had a low to moderate impact on overall conclusions, with larger-scale research 

reinforcing previously identified trends. Limiting the analysis to studies employing standardized 

diagnostic tools showed minimal deviation from the main findings, suggesting strong 

methodological consistency. However, removing studies from low- and middle-income countries 

(LMICs) revealed a moderate to high impact, highlighting their role in emphasizing contextual and 

systemic dimensions of occupational health. Similarly, restricting the dataset to only those studies 

specifying the healthcare sector led to significant data reduction, resulting in weaker conclusions. 

Lastly, focusing solely on post-2020 publications caused a thematic shift, with more emphasis on 

mental health and pandemic-related stressors, while long-standing trends in musculoskeletal 

disorders were diluted. These results support the stability of core findings while reporting on the 

importance of inclusive and diverse study populations. 

Table 2. Sensitivity Analysis Summary for detailed outcomes. 

Sensitivity Condition Impact on Findings Effect Description 

Exclusion of small sample studies 

(<100 participants) 
Low to moderate 

Trends remain consistent, minor 

statistical shifts 

Inclusion of studies with 

standardized MSD diagnostics 

only 

Minimal 
Findings confirm reliability across 

consistent diagnostics 

Exclusion of studies from LMICs Moderate to high 
Contextual insights reduced, skew 

toward high-income settings 

Inclusion of studies specifying 

sector (public/private) 
Significant (data reduction) 

Weaker conclusions due to limited 

data 

Inclusion of studies published after 

2020 only 

Shift in thematic focus (less 

emphasis on MSDs) 

More focus on mental health; 

traditional MSD patterns diluted 

4. Discussion 

Previous systematic reviews and meta-analyses in the field have primarily focused on estimating 

the prevalence of musculoskeletal disorders (MSDs) among dental professionals, offering valuable 

epidemiological insights into the extent of the problem across regions and professional roles [43]. 

However, these studies often lack a broader conceptual framework that integrates the physical, 

psychological, and behavioral dimensions of occupational health. In contrast, the present review 

adopts a more holistic perspective, examining not only the prevalence of MSDs but also their 

interplay with psychological stress, burnout, biological aging, and postural strain. It highlights then 

the role of physical activity as a modifiable protective factor, extending beyond prevalence reporting 

to explore how structured lifestyle interventions can enhance resilience, reduce long-term 

occupational risks, and promote professional sustainability in dentistry, particularly within a post-

pandemic context characterized by evolving clinical demands and heightened psychosocial 

pressures. 

Integrative Models Beyond Ergonomics 
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Emerging literature supports the need for holistic approaches in occupational health for dental 

professionals that go beyond conventional ergonomic interventions3. Although musculoskeletal 

disorders (MSDs) remain a leading concern, their complex etiology, rooted in both physical and 

psychological demands, calls for comprehensive strategies that address the full spectrum of 

workplace challenges [37]. MSDs are not isolated phenomena but are interconnected with mental 

fatigue, sleep deprivation, and physiological strain induced by static postures and stress 

accumulation over time [37,39,48]. To respond effectively, a broader health framework must be 

integrated into clinical and educational settings [37,80,81]. These interventions should not be 

reactionary but embedded into daily routines, promoting anticipatory self-care rather than symptom-

based responses. For instance, micro-movements between patient appointments, personalized 

ergonomic adjustments, and incorporation of lifestyle practices based on biological rhythms can 

significantly reduce physical wear and emotional fatigue [37,82]. 

Preventive Wellness in Education and Clinical Practice 

To reduce long-term occupational strain, wellness must be embedded into dental education and 

clinical environments, not treated solely as an individual responsibility. Institutions should integrate 

structured wellness practices, including regular movement breaks, circadian-aligned work 

schedules, and body mechanics training, as part of routine operations [30,83]. Dental schools, in 

particular, have a critical role in modeling preventive behaviors. Embedding physical activity, stress 

management, and ergonomic literacy into the curriculum can promote both professional competence 

and personal well-being [29,84]. Studies show that students with better awareness of sleep hygiene 

and physical activity demonstrate improved mental resilience and reduced burnout, especially in 

high-stress academic settings [84]. Post-pandemic evidence further highlights the need for systemic 

support. Research indicates that COVID-19 has intensified psychological stress and physical health 

risks among dentists, reinforcing the urgency of building resilience through institutional wellness 

strategies [85–87]. Interventions that normalize self-care within professional culture, rather than 

treating it as optional, are more likely to be sustained and effective [88]. Additionally, innovative 

educational tools such as virtual and augmented reality may offer new ways to train healthcare 

students in ergonomics and wellness in resource-limited contexts [89]. Establishing wellness as a core 

competency cultivates healthier, more sustainable clinical careers and ultimately benefits the patients 

and communities these professionals serve. 

Technology also plays an increasingly important role in supporting occupational health. 

Wearable devices and biosensors can monitor stress, posture, and physiological strain in real time, 

prompting immediate corrective behaviors that reduce the risk of long-term musculoskeletal damage 

or burnout [10,15,46]. These tools offer personalized feedback loops, helping dental professionals 

develop awareness of harmful patterns and adopt healthier routines [90]. Moreover, AI-driven 

platforms are beginning to enhance preventive care by analyzing biometric trends to provide tailored 

recommendations. Real-time data on fatigue, recovery needs, or stress reactivity can inform 

individualized schedules, suggest appropriate breaks, or trigger alerts for early intervention. Such 

technologies not only support proactive self-care but also contribute to broader organizational efforts 

to sustain a healthier dental workforce.[91]. 

Institutional and Governmental Responsibility for Health Promotion 

Health-promoting behaviors should not be left solely to individual effort; instead, they require 

structural support from institutions and policymakers [30,83]. Dental clinics, universities, and 

professional organizations play a critical role in creating environments that facilitate well-being. 

Offering access to fitness facilities, organizing wellness workshops, and conducting regular 

ergonomic audits are practical ways to lower barriers to healthy behavior and embed self-care into 

daily professional routines [29,83,92]. These institutional strategies not only enhance individual 

health outcomes but also strengthen team cohesion, reduce absenteeism, and improve patient safety 

through better practitioner focus and reduced burnout risk [30]. Additionally, policies that designate 
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time within working hours for recovery breaks, physical movement, or mental reset activities 

contribute to a shift in workplace culture, moving it toward sustainability rather than exhaustion 

[37,83]. 

Visible leadership support is crucial for embedding these changes. When management and 

academic leaders endorse and model these practices, a feedback loop of behavioral reinforcement is 

created, making health-conscious behaviors more socially and institutionally accepted [83,93]. 

Moreover, as Caron et al. (2023) emphasize, effective health promotion today must align with broader 

structural policies, bridging health protection, disease prevention, and behavioral interventions in a 

cohesive strategy [93]. In this context, dental institutions and health authorities must coordinate 

efforts to create environments where resilience is not an individual luxury but a shared institutional 

priority. 

Cellular Mechanisms and Biological Aging 

Emerging research highlights how physical activity directly influences the cellular and 

molecular pathways of aging, offering protective benefits particularly relevant to high-stress 

professions like dentistry. Regular exercise has been shown to reduce the accumulation of senescent 

cells, which are metabolically dysfunctional cells that contribute to tissue degeneration and chronic 

inflammation [94]. By curbing this accumulation, physical activity promotes healthier cellular 

turnover and slows down biological aging [95,96]. Also at the mitochondrial level, exercise enhances 

energy efficiency and biogenesis, reducing oxidative stress and preserving cellular function across 

multiple organ systems [97]. It also supports telomere maintenance, which is critical for genomic 

stability and is often compromised by chronic occupational stress [98]. These mechanisms extend 

healthspan and may contribute to greater professional longevity for dental practitioners, who are 

regularly exposed to physical and psychological strain. 

Beyond structural benefits, physical activity induces favorable biochemical responses, including 

improved insulin sensitivity, reduced systemic cortisol levels, and more regulated inflammatory 

cytokines [96,97]. These changes contribute to improved immune regulation, cardiovascular function, 

and neurological resilience, offering protection against conditions such as cardiovascular disease, 

metabolic dysfunction, and neurodegeneration, all of which are known to be exacerbated by chronic 

stress and sedentary lifestyles [99]. Together, these cellular and systemic effects of regular movement 

demonstrate that physical activity is not only preventive but regenerative [100]. It works at the 

molecular level to counteract the biological wear and tear imposed by years of clinical practice, 

making it a powerful tool for supporting long-term well-being and functionality in dental 

professionals. 

Cognitive and Emotional Benefits of Movement 

Physical activity has been increasingly recognized as a powerful modulator of brain health, 

offering substantial cognitive and emotional benefits that extend far beyond traditional physical 

wellness, particularly vital for dental professionals working in high-pressure environments [101]. 

Chronic exposure to stressors, precision-based tasks, and psychosocial demands in dentistry can lead 

to cognitive fatigue, emotional exhaustion, and increased vulnerability to burnout [102]. However, 

recent neuroscientific evidence underlines the role of structured exercise in promoting 

neurocognitive resilience and emotional regulation [103]. Mechanistically, aerobic, resistance, and 

combined training modalities improve neuroplasticity, the brain's capacity to reorganize and form 

new neural connections in response to experience [104–106]. These adaptations are supported by 

increased levels of brain-derived neurotrophic factor (BDNF), vascular endothelial growth factor 

(VEGF), and insulin-like growth factor-1 (IGF-1), neuroprotective agents associated with enhanced 

memory, learning, and stress resilience [107]. In animal and human studies, these neurobiological 

changes correlate with improved executive function, working memory, attention control, and 

emotional stability [106]. 
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Importantly, dentistry professionals, who often operate in cognitively demanding environments 

with limited downtime, stand to benefit significantly from these effects. Structured physical activity 

acts as a buffer against the detrimental effects of sustained cognitive load and psychosocial stress 

[108]. For example, even moderate-intensity aerobic training has been shown to reduce cortisol 

reactivity, normalize autonomic nervous system function, and improve prefrontal cortex regulation, 

which is essential for decision-making and impulse control under pressure [105]. Further, resistance 

training contributes to cognitive reserve, the brain’s resilience to neuropathological damage, by 

stimulating hippocampal volume preservation and reducing neuroinflammatory markers associated 

with aging and occupational burnout [104]. This is particularly relevant for older practitioners, whose 

prolonged exposure to occupational stress may accelerate cognitive aging. Taken together, this 

evidence reinforces that physical activity should not be viewed solely as a tool for musculoskeletal 

health, but rather as a cornerstone of mental clarity, emotional resilience, and sustainable professional 

functioning. Embedding movement into daily routines allows dental professionals to optimize 

cognitive performance, protect emotional well-being, and reduce the long-term impacts of 

occupational stress[110]. 

Professional Identity and Role Modeling 

Self-care is not merely a personal health strategy, it is a powerful expression of professional 

identity and leadership within the dental field [111]. When dental professionals visibly prioritize 

wellness, through regular physical activity, stress management, or ergonomic practices, they embody 

the values of health, responsibility, and sustainability central to modern healthcare delivery [112]. 

This visible commitment positions them as role models, influencing not only colleagues and staff but 

also patients, who may internalize the message that maintaining health is an essential component of 

professional excellence [113]. According to Koh et al. (2023), role modeling plays a critical function in 

professional identity formation, particularly in clinical settings where norms and behaviors are 

learned through observation. In dentistry, this means that a practitioner who integrates wellness 

habits into daily routines, such as taking movement breaks, practicing good posture, or openly 

managing workload stress, may directly shape the behaviors and expectations of peers and trainees 

[114]. These actions can ripple outward, subtly shifting workplace culture toward one that values and 

supports occupational well-being. Moreover, such wellness-oriented behaviors signal proactive 

leadership, reinforcing resilience and solidarity within dental teams [5,51,91]. In high-stress clinical 

environments, professionals who demonstrate health-supportive practices can improve team morale, 

reduce burnout contagion, and strengthen the psychological safety of the workplace [115]. This aligns 

with emerging healthcare models that prioritize holistic and preventive care, both for patients and 

for providers themselves [116]. Ultimately, integrating personal wellness into professional conduct 

does more than protect individual health, it redefines what it means to lead in the dental profession. 

Through role modeling, dental practitioners can shape a culture of shared responsibility, where 

maintaining well-being is viewed not as optional, but as a fundamental aspect of competent and 

sustainable care delivery. 

The Overlooked Role of Sleep and Recovery 

While physical activity is widely acknowledged for its protective effects, sleep and recovery 

remain underrecognized yet critical components of occupational health, particularly in high-demand 

fields like dentistry [117–119]. Poor sleep quality not only diminishes cognitive performance and 

emotional regulation but also undermines immune function and increases systemic inflammation, 

effectively neutralizing the gains achieved through exercise or ergonomic interventions [120,121]. 

Dentists, who often operate under intense time pressures and demanding schedules, are 

particularly vulnerable to chronic sleep disruption and insufficient recovery. These factors have been 

strongly linked to burnout, increased risk of musculoskeletal disorders, and diminished clinical 

performance [122]. Notably, inadequate recovery has been shown to impair neuroplasticity, 

executive functioning, and metabolic regulation, all of which are essential to sustain professional 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 2 July 2025 doi:10.20944/preprints202507.0085.v1

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

https://doi.org/10.20944/preprints202507.0085.v1
http://creativecommons.org/licenses/by/4.0/


 20 of 29 

 

efficacy and resilience [121]. As it is reported, sleep hygiene practices such as minimizing late-night 

screen exposure, aligning shift schedules with natural circadian rhythms, and scheduling restorative 

breaks throughout the workday can substantially improve recovery quality [123]. Evidence also 

points to the epigenetic benefits of high-quality sleep, including the upregulation of anti-aging genes 

such as S-Klotho, which supports systemic rejuvenation and protects against age-related decline 

[95,97]. In light of these findings, recovery should be regarded as a central pillar of occupational 

health, not merely a supplementary habit. Dental institutions and policymakers must ensure that 

sleep health is integrated into wellness programs, alongside physical activity and ergonomic 

strategies, to cultivate a truly sustainable model of professional care and longevity [124]. 

Contextualizing Interventions by Culture and Resources 

Effective occupational health strategies in dentistry must be sensitive to local culture, resource 

constraints, and institutional norms [125]. Interventions that prove successful in one region may be 

ineffective, or even counterproductive, elsewhere if they clash with prevailing workplace 

expectations or sociocultural norms. For example, in some settings, incorporating physical activity 

during work hours may be perceived as unprofessional or unnecessary, despite strong evidence 

supporting its role in reducing musculoskeletal disorders and improving mental health [61,76,126]. 

Furthermore, economic disparities and infrastructure limitations directly influence what preventive 

measures are feasible [127]. In low-resource environments, access to ergonomic equipment or 

wellness facilities may be minimal, and time constraints can make structured physical activity 

difficult to implement [128]. Even when awareness exists, behavioral uptake is shaped by cultural 

beliefs about health, discipline, and professional identity [61,76–79,126]. 

To address these challenges, intervention models must be contextually adaptive rather than 

prescriptive. Hybrid approaches that combine low-cost ergonomic adjustments, culturally relevant 

wellness education, peer-led support groups, and scalable digital health tools can offer greater reach 

and sustainability [129]. As highlighted in recent digital health research, culturally tailored design, 

both linguistically and socially, enhances adoption and long-term adherence to wellness 

interventions in professional populations [130]. Future implementation efforts should prioritize co-

creation with local stakeholders, flexibility in delivery formats, and respect for cultural practices 

[131]. Embedding occupational health promotion within regionally aligned frameworks increases the 

likelihood of program success, enhancing outcomes and fostering institutional shifts toward long-

term, health-positive practices [61,62,126]. 

Long-Term Sustainability of Wellness Practices 

As we report already, maintaining wellness behaviors over time requires more than individual 

motivation. It depends mainly on institutional structures that support continuity, accountability, and 

engagement [67,79,132]. Simply introducing physical activity or ergonomic strategies is insufficient 

without ongoing reinforcement mechanisms. Organizations that integrate wellness into performance 

metrics, provide incentives for health-positive behaviors, or appoint wellness champions are more 

likely to see lasting adoption across their teams [133]. 

Evidence from sustainability studies shows that gamification and structured engagement tools, 

such as leaderboards, recognition systems, and personalized feedback, can significantly increase 

long-term participation in workplace health programs [134]. Wellness initiatives that incorporate 

game-based elements and social reinforcement have been shown to maintain participant engagement 

and lead to sustained health improvements even two years after the intervention [135]. Sustainable 

health behavior change is most effective when delivered through multi-component systems that 

integrate environmental cues, organizational norms, and psychological support [136]. In this 

approach, wellness becomes a cultural shift embedded in daily practice rather than a standalone 

program [61–63,126]. 

Beyond the institutional level, intersectoral collaboration is essential too. Dental associations, 

public health agencies, and occupational safety bodies must work together to develop and 
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standardize guidelines that support mental and physical well-being in dental workplaces [78,79]. 

Aligning wellness programs with broader health policy can help ensure system-wide adoption, 

enhance workforce retention, and reduce the economic burden of preventable conditions. 

Lastly, long-term sustainability depends on the scientific evolution of wellness models [137,138]. 

Encouraging interdisciplinary research into dental ergonomics, stress physiology, cognitive 

workload, and behavioral economics can drive the development of more adaptive, evidence-based 

interventions that mirror the lived experience of dental professionals [78,79,139,140]. 

5. Conclusions 

The dental profession faces escalating physical and psychological demands, particularly in the 

post-COVID-19 era, increasing the risk of musculoskeletal disorders, burnout, and accelerated 

biological aging. This review reports on the critical role of physical activity as a modifiable factor that 

enhances resilience, cognitive function, and cellular health while reducing occupational strain. 

Complementary strategies, including ergonomic education, sleep optimization, and institutional 

support, are essential for sustaining long-term well-being. Integrating digital tools, culturally 

adaptable interventions, and leadership-driven wellness initiatives can lead to healthier, more 

resilient dental workplaces. A shift toward holistic, preventive care is imperative for ensuring both 

practitioner health and quality patient outcomes. 
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