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ABSTRACT
Dental professionals face numerous occupational health risks that can significantly impact their well-being and career 
longevity. This scoping review synthesizes current evidence on the prevalence, risk factors, and prevention strategies 
for major occupational health issues in dentistry. The article selection process adhered to the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. A comprehensive electronic search was con-
ducted across PubMed/MEDLINE, Scopus, and Web of  Science to identify relevant studies published within the 
past decade. Musculoskeletal disorders (MSDs) were found to be highly prevalent. Allergic contact dermatitis (ACD), 
pulmonary diseases such as pneumoconiosis, and noise-induced hearing loss (NIHL) remain common concerns for 
the overall health of  dental personnel. Work-related stress is widespread and can lead to mental health issues such 
as burnout syndrome, emotional exhaustion, and suicidal ideation. Occupational health issues are prevalent in den-
tistry, necessitating the development of  improved prevention strategies. Recommended preventive measures include 
ergonomic workplace design, regular physical activity, stress management techniques, the use of  appropriate personal 
protective equipment, and efficient ventilation systems. Future research should focus on developing standardized di-
agnostic criteria and employing prospective cohort designs to more accurately estimate disease burden and evaluate 
the effectiveness of  interventions.
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INTRODUCTION

Due to the advent of  new technologies and protocols in recent 
years, the dental practice, as a whole, is changing at a rapid rate. 
Dental personnel (dentists, assistants, dental technicians) are 
compelled to adapt to different working conditions, arguably 
healthier than those experienced by their predecessors. Nonethe-
less, a wide range of  occupational risks and hazards persist in 
the working environment, affecting the livelihood of  numerous 
professionals in this field. From musculoskeletal disorders (MSDs) 
to stress and burnout, the literature is rich in various maladies 

affecting dental personnel, and the aim of  this overview was to 
provide a general understanding of  the main work-related is-
sues relevant in the dental world today [1-6]. Specifically, this 
review addresses the following themes: MSDs, allergic contact 
dermatitis (ACD), respiratory diseases among dental technicians, 
noise-induced hearing loss (NIHL), and stress-related disorders. 
Ergonomics, defined as the applied science of  designing and ar-
ranging workplaces to optimize human well-being and overall 
system performance, is central to understanding and mitigating 
these risks [7]. Among the various occupational hazards, MSDs 
remain the most prevalent across different regions globally [8-
10]. Several systematic reviews, studies, and case reports have 
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been published, outlining the extensive impact and the measures 
that should be taken to reduce it [3,9,11,12]. Methacrylate and 
latex sensitivities are a growing concern in the workplace. Al-
though the introduction of  alternative protective gear can be a 
solution, recent studies show that sometimes, more than half  of  
dental professionals (doctors, students, technicians) develop le-
sions related to latex and methacrylate [13-15]. 

Respiratory illnesses, particularly pneumoconiosis, represent 
a significant occupational hazard for dental technicians [16,17].  
This fibrotic lung disease results from prolonged inhalation of  
airborne particulate matter, especially silica dust generated 
during sandblasting procedures [18]. Clinical manifestations typ-
ically include chronic dry cough and exertional dyspnea, and in 
severe cases, complications may progress to tuberculosis or even 
lung cancer [19]. 

Noise-induced hearing loss is another critical yet often under-
estimated occupational hazard [20-26]. Exposure to long or re-
peated sounds exceeding 85 dB has adverse effects on auditory 
health. A systematic review published in 2023 further empha-
sized the importance of  recognizing and mitigating this risk in 
dental settings [22]. 

Ultimately, dentistry is widely recognized as a high-stress pro-
fession, with numerous contributing factors, including patient 
management, clinical workload, regulatory pressures, and per-
sonal stressors. Chronic occupational stress can culminate in 
burnout, a syndrome characterized by physical and emotional 
exhaustion, reduced energy levels, and professional dissatisfac-
tion. The prevalence of  stress and burnout varies by role, region, 
and workplace culture [27,28].

MATERIAL AND METHODS 

A comprehensive literature search was conducted across three 
major electronic databases: PubMed/MEDLINE, Scopus, and 
Web of  Science. The search included studies published between 
January 1, 2014, and October 15, 2024, and was conducted in 
accordance with the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines. The keywords 
and MeSH Terms used in the online research were: 'occupation-
al diseases' [MeSH Terms] AND 'dental staff' [MeSH Terms] 
OR 'dental personnel', 'allergy' OR 'hypersensitivity' [MeSH 
Terms] AND dentists' [MeSH Terms] OR ('dental technicians' 
[MeSH Terms], 'occupational exposure' [MeSH Terms] AND 
'dental staff' [MeSH Terms]). Selection criteria included articles 
published within the last 10 years that presented data on occu-
pational diseases among dental personnel. Eligible study types 
encompassed longitudinal studies, case-control studies, cohort 
studies, and both narrative and systematic reviews. Case reports, 
animal studies, and in vitro studies were excluded. Searches were 
conducted both electronically and manually, and EndNote X9 
(Clarivate, 2013; Philadelphia, PA) was used to manage referenc-
es and remove duplicates.

RESULTS 

The initial database search yielded 1,720 articles. After remov-
ing 484 duplicates, 1,236 articles remained for title and abstract 
screening. From these, 113 studies were selected for full-text re-
view, and 67 full-text articles were successfully retrieved. Finally, 
42 studies met the inclusion criteria and were included in the 

final analysis. These consisted of  12 studies on MSDs, eight on 
allergic conditions, seven on NIHL, seven on respiratory diseas-
es, and eight on stress and burnout among dental professionals 
(Figure 1). A scoping review approach was selected due to the 
considerable heterogeneity observed in the literature, with a wide 
range of  risk factors and diseases being examined within the 
field of  dentistry, hence allowing for a broader exploration of  
the existing body of  knowledge and facilitating a comprehensive 
understanding of  the various topics without narrowing the focus 
[29,30]. The diverse nature of  the studies, encompassing differ-
ent populations, methodologies, and outcome measures, made 
conducting a systematic review a challenging task. Given the di-
versity of  included studies and the aim of  summarizing rather 
than critically appraising individual study quality, a formal risk 
of  bias assessment was not performed  [29,31].

Musculoskeletal disorders 

Musculoskeletal disorders are among the most prevalent occu-
pational health issues affecting dental professionals globally. In 
Germany, a study found that 92% of  dentists and dental stu-
dents experienced MSDs in the last 12 months, with a lifetime 
prevalence of  95.8%. The most affected regions were the neck 
(78.4%), shoulders (66.2%), and lower back (58.7%), while pain 
was generally reported on the right side of  the body [32]. Czech 
dentists reported similar patterns, with 96.9% of  respondents ex-
periencing at least one kind of  musculoskeletal problem in the 
past 12 months. The prevalence rates for moderate or major-in-
tensity pain were highest for the lower back, followed by neck 
and upper back pain, shoulder complaints, and headaches [33]. 
In Slovenia, 79.8% of  dental workers reported at least one MS 
complaint, the most common symptoms including pain, which 
was most frequently experienced in the neck (60.7%), lower back 
(41.7%), and right shoulder (44.0%) [34]. In Italy, 84.6% of  den-
tal professionals were affected by MSDs in the last 12 months, 
the most affected areas being the neck (59.9%), lumbar region 
(52.1%), shoulders (43.3%), dorsal region (37.7%), and wrists 
(30.6%) [5]. In a study from Saudi Arabia, 93% of  dental pro-
fessionals reported MSDs in at least one body site within the past 
year, with the lower back (66%), shoulders (61%), and neck (61%) 
being the most commonly affected areas. A study focusing only 
on dental assistants from the same region reported a high preva-
lence of  MSDs, with 85.7% experiencing symptoms during the 
past 12 months and 47.9% during the past seven days, the most 
affected body regions being the shoulders, followed by the lower 
back, upper back, and neck [35]. An Iranian study by Tirgar et 
al. reported that 83.3% of  dentists experienced musculoskeletal 
pain, with the neck (67%), lower back (56.7%), and shoulders 
(41%) being the most affected areas. Similarly, in Yemen, mus-
culoskeletal disorder (MSD) prevalence was high, with pain most 
frequently reported in the neck (57.3%), lower back (48.9%), 
upper back (43.1%), shoulders, as well as the hands and wrists 
[36]. In South Africa, a 12-month prevalence of  musculoskele-
tal complaints was noted in the neck (77.9%), shoulders (72.4%), 
and lower back (69.8%) [37]. While the overall prevalence of  
MSDs was high across all regions studied, variations were ob-
served in the specific body areas affected and the reported prev-
alence rates (Figure 2). The neck and lower back consistently 
appeared as the most affected areas across all regions. However, 
shoulder pain appeared more prevalent in European countries 
compared to the Middle East (Figure 3). A study from Slovenia 
reported a significant prevalence of  pain in the hips and but-
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contribute to the high prevalence of  musculoskeletal disorders 
among dental professionals [34]. Work-related factors play a cru-
cial role, with prolonged static postures, repetitive movements, 
and precision tasks being significant contributors [5,34]. Dental 

tocks (29.8%), which was not prominently mentioned in studies 
from other regions. These variations might be due to differenc-
es in work practices, ergonomic awareness, or reporting meth-
ods across different countries and regions. Several risk factors 

Figure 1. PRISMA flowchart of the screening process

Figure 2. Prevalence of musculoskeletal disorders across studies
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in the hand at any time in their lives, with 20.3% experiencing 
symptoms in the last 12 months and 9.5% in the last 7 days, 
while dental assistants showed even higher prevalence rates, with 
42.6% reporting hand MSDs in their lifetime, 31.8% in the last 
12 months, and 15.3% in the last 7 days [2]. Several risk factors 
for CTS in dental professionals have been identified. Female gen-
der appears to be a significant risk factor, with female dentists 
more likely to report symptoms than their male counterparts [2, 
39]. This gender disparity may be partly attributed to women's 
increased pain perception and readiness to report symptoms [2]. 
One study found that dentists with a BMI of  30 or greater were 
more likely to complain of  CTS symptoms than those of  nor-
mal weight [39]. However, contradictory findings were reported 
in an Iranian study, where dentists with carpal tunnel syndrome 
had a significantly lower mean body mass index (BMI) than those 
without CTS. Exposure to hand-arm vibration is a significant 
occupational risk factor for CTS in dentists. Dentists exposed to 
vibration for more than 2 hours per day had 2.5 times higher 
odds of  developing CTS [38]. Left-handedness was found to be 
a risk factor in one study, with left-handed dentists significantly 
more likely to suffer from CTS symptoms [39]. The duration of  
patient contact also plays a role, with dentists spending more than 
8 hours per day with patients being more likely to report CTS 
symptoms.

Allergens in the dental profession

Dental professionals face a multitude of  occupational hazards, 
with ACD being a primary concern. Clinically, the symptoms of  
ACD typically include dry skin, redness, and pruritus [40,41]. 
Among the causes are several substances, including latex and 
nitrile, acrylates, disinfectants, and various metals, which have 
been used over the years. Historically, mercury toxicity in den-
tistry has been a concern due to the use of  amalgam fillings as 

work often involves neck inclination/rotation, forward bending, 
and raised arms working in prolonged static isometric/eccentric 
contraction [5,9]. Working hours also impact MSD prevalence, 
with a higher risk for operators working more than five hours per 
day and 30 hours per week [32]. Gender is another important 
factor, as female dental professionals generally report higher rates 
of  MSDs compared to males [5,32]. The data collected from the 
included studies are presented in Table 1. Years of  experience 
also influenced MSD prevalence, with some studies finding a 
higher prevalence among those with 2–5 years of  experience 
[5], while others reported increased prevalence with more years 
of  practice [33]. Furthermore, one study found that a decrease 
in height among respondents was associated with an increase in 
neck trouble [37]. The relationship between age and MSD prev-
alence was less clear, with some studies reporting an increase in 
MSDs with age, while others found no significant correlation [5]. 
Psychological factors also play a role, as the perception of  work 
as psychologically demanding was significantly related to neck, 
lower back, and shoulder pain [33]. In addition, factors such as 
body mass index (BMI), physical demands during working hours, 
and awareness of  the work environment were found to be signifi-
cantly associated with MSD occurrence.

Carpal tunnel syndrome

Among the MSDs, carpal tunnel syndrome (CTS) is a separate, 
well-documented, and prominent occupational health concern 
among dental professionals. In a study conducted in Riyadh, 
Saudi Arabia, 30.5% of  dentists reported experiencing mild 
or severe CTS symptoms, while in another study conducted in 
Iran,  17.9% of  dentists were diagnosed with CTS in at least 
one hand [38]. This prevalence is higher than that found in the 
general population, which ranges from 3% to 6% [1,38,39]. A 
German study revealed that 30.8% of  dentists reported MSDs 

Figure 3. Prevalence of pain in different body regions in the included studies
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by Soykut et al. found a higher level of  buccal-cell anomalies 
in the exposed group, with statistically significant increases in 
pycnotic cells, nuclear buds, and micronucleus frequency [49]. 
Furthermore, metal allergies, while less prevalent than methac-
rylate allergies, remain a concern in the dental profession. Palla-
dium chloride was identified as the most common metal allergen 
among dental technicians with occupational contact dermatitis, 
with a small percentage showing positive reactions. At the same 
time, all patients who reacted to palladium chloride also reacted 
to nickel sulfate, suggesting a possible cross-reactivity or co-sen-
sitization [41,48]. Disinfectants pose another significant risk for 
skin irritation and allergic reactions among dental professionals. 
In one study, 56.1% of  dental professionals reported experienc-
ing work-related skin changes. However, only 6.7% specifically 
identified soaps and disinfectants as exacerbating factors, sug-
gesting potential underreporting or multifactorial causation in 
dermatologic symptoms.

Respiratory health 

While several studies have examined respiratory conditions 
across various groups of  dental personnel, pneumoconiosis 
among dental technicians remains the most extensively docu-
mented occupational pulmonary disease in dentistry. However, 
its prevalence varies across studies, being dependent on the type 
of  radiological investigation used [16]. The reported prevalence 
of  pneumoconiosis varies considerably across studies, largely 
depending on the radiological techniques employed. More re-
cent investigations favor high-resolution computed tomography 
(HRCT), either alone or in combination with chest X-rays, due 
to its superior sensitivity in detecting early-stage disease. HRCT 
has demonstrated greater diagnostic accuracy than chest radiog-
raphy; in one study, 27% of  cases initially classified as normal by 
chest X-ray were reclassified as Category 1 pneumoconiosis on 

a source of  ACD [42-44]. However, the use of  composite resins 
has become increasingly popular among those seeking tooth-col-
ored fillings, offering an aesthetic alternative that avoids the use 
of  mercury [45]. Latex sensitivity has been a significant issue, 
with past reports suggesting that 5–25% of  dental personnel may 
be sensitized [46]. This difference between past and current data 
may be attributed to improved awareness and preventive mea-
sures implemented over the years [40,46]. A study conducted 
in Zagreb, Croatia, found that only 7.0% of  dental profession-
als and students showed positive skin prick test results to latex, 
while 56.1% of  dental professionals reported skin lesions when 
using latex products  [13]. The distinction between irritant and 
allergic reactions is important for the proper diagnosis and man-
agement of  occupational skin disorders in dental professionals. 
The introduction of  nitrile gloves as an alternative to latex has 
not fully resolved skin-related issues, as presented in a study of  
Bulgarian dentists that revealed that 32.9% of  those using only 
nitrile gloves reported skin disorders, compared to 28.3% of  latex 
glove users [47]. Factors contributing to glove-related skin symp-
toms include wearing protective gloves for more than 4 hours 
per day and using more than 10 pairs of  gloves daily [13,46,47]. 
Otherwise, methacrylates and acrylates represent another sig-
nificant source of  allergies in dental professionals (Table 2). A 
study of  dental technicians with occupational contact dermatitis 
found that 29.6% (67 out of  226) reacted to methacrylates and/
or acrylates while the sensitization rates to specific methacrylates 
varied widely: HEMA (2-hydroxyethyl methacrylate) at 81.1%, 
HPMA (2-hydroxypropyl methacrylate) at 78.4%, 2-hydroxyeth-
yl acrylate at 54.1%, TREGDA (triethyleneglycol diacrylate) at 
43.3%, ethyl acrylate at 37.8%, EGDMA (ethylene glycol di-
methacrylate) at 32.4%, and tetraethyleneglycol dimethacrylate 
at 32.4% [48]. In addition to skin symptoms, recent research has 
also highlighted potential cellular-level changes in dental profes-
sionals exposed to methyl methacrylate (MMA). Thus, a study 

Table 1. Prevalence, risk factors, and prevention strategies for musculoskeletal disorders across different countries

Study Country Prevalence Risk factors Prevention strategies

Šćepanović et al. Slovenia 79.8% overall Prolonged static postures Ergonomic working environment, 
regular breaks

Ohlendorf et al. Germany 95.8% lifetime, 92% 
12-month, 65.6% 7-day

Female gender Not specified

Basem et al. Yemen 73% overall Low ergonomic awareness Additional training in dental 
ergonomics

Aljanakh et al. Saudi Arabia 85.7% 12-month, 47.9% 
7-day

Age, BMI, physical demands, work 
environment

Not specified

Hodacova et al. Czech 
Republic

96.9% overall Age, gender, length of practice, 
psychological factors

Not specified

Gandolfi et al. Italy 84.6% 12-month Working >5h/day, >30h/week Yoga or stretching, ergonomic 
education

Botha et al. South Africa 77.9% 12-month Decrease in height associated with 
neck trouble

Not specified

Tirgar et al. Iran 83.3% overall Female gender, age Regular exercise, ergonomic policy

Bakhsh et al. Saudi Arabia 93% 12-month Keeping uncomfortable posture 
for long periods, lifting heavy 
objects

Increasing the number of employees, 
enabling regular breaks, reducing the 
duration of clinical work

ACD: Allergic Contact Dermatitis SPT: Skin Prick Test HEMA: 2-hydroxyethyl methacrylate HPMA: 2-hydroxypropyl methacrylate
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ment usage, and work environment. Some research suggests that 
dentists with more than 10 years of  experience and more than 
8 hours of  daily work have the highest risk of  hearing impair-
ment [22]. The use of  high-speed handpieces, ultrasonic scalers, 
and suction devices has been identified as a primary source of  oc-
cupational noise for dentists [22,24,57]. The layout and acoustics 
of  dental clinics can also affect noise exposure [54]. A study by 
Burk et al. [20] found that noise levels varied significantly between 
different clinical settings in dental schools, with the pediatric clinic 
having the highest average and maximum exposures. The impact 
of  occupational noise exposure may vary across different den-
tal specialties. While general practitioners are exposed to a wide 
range of  dental equipment, the evidence for their increased risk 
of  hearing loss is mixed [25]. Prosthodontists have been reported 
in one study to have the poorest hearing thresholds at mean fre-
quencies of  500-2000 Hz and 3000-6000 Hz compared to general 
dentists and dental nurses [22,25,58]. Noise levels may also vary 
significantly across dental specialties. A study by Burk et al. [20] 
reported that pediatric dental clinics had the highest average and 
maximum noise exposures among various dental school settings. 
In some instances, noise levels reached 112.9 dBA during pediatric 
procedures involving crying children. This suggests that behavior-
al factors, in addition to equipment, may influence occupational 
noise risk in certain environments [20]. Dental assistants may be 
at a heightened risk of  noise-related hearing impairment. A study 
by Al-Omoush et al. [21] found that left hearing thresholds were 
significantly poorer in dental assistants at 1000, 2000, 4000, and 
8000 Hz compared to their right ear and reported a significant 
relationship between the degree of  hearing impairment among 
dental assistants and the daily duration of  exposure to dental, 
occupational noise. While the evidence for significantly elevated 
rates of  NIHL among dentists is mixed, the dental profession does 
involve exposure to hazardous noise levels. Even if  hearing loss 
rates are not much higher than the general population, dentists 
report increased annoyance and other auditory symptoms relat-
ed to occupational noise exposure [23,25,26]. An overview of  the 
data extracted from the included studies is integrated in Table 3. 
The impact of  occupational noise appears to vary across dental 
specialties, with pediatric dentistry and prosthodontics potentially 
carrying higher risks [22]. 

HRCT [50]. The most common HRCT finding was the presence 
of  round opacities, observed in 38–89.8% of  cases [16,51]. Large 
opacities or progressive massive fibrosis (PMF) were detected in 
13.3–21.3% of  cases. Other HRCT findings included irregular 
opacities, ground-glass opacities, emphysema, and pleural ab-
normalities  [16,17,19]. Pulmonary function tests often showed 
impairment in dental technicians with pneumoconiosis [18,52]. 
Duration of  exposure was associated with an increased risk of  
pneumoconiosis in some studies  [16]. Smoking was not consis-
tently associated with increased risk or severity of  pneumoco-
niosis, although emphysema on HRCT was more common in 
smokers. Sandblasting was identified as a significant risk factor, 
increasing the risk of  pneumoconiosis 77 times [16]. The high 
prevalence of  pneumoconiosis, even among early-career dental 
technicians, underscores the need for enhanced workplace pro-
tection and regular health screenings [16-19]. Respiratory symp-
toms were common, with 14.9% of  dental technicians reporting 
respiratory complaints, increasing to 40.8% in those diagnosed 
with pneumoconiosis  [16,50]. In one study, 20.7% of  dentists 
reported current work-related respiratory complaints. Among 
clinical support staff, latex-attributed rhinitis/conjunctivitis was 
reported in 25% and latex-induced asthma in 14% of  individuals, 
highlighting that respiratory risks are not exclusive to dental labo-
ratory environments but also extend into clinical practice [47,53].

Noise-induced hearing loss

The prevalence and risk factors of  hearing loss among dental pro-
fessionals have been a subject of  ongoing debate [23,24,54-56]. 
While some studies suggest a higher risk of  NIHL in dentists [21, 
25, 26], others indicate that the risk may not differ significantly 
from that of  the general population or other academic profession-
als [22,54]. A study by Willershausen et al. [25] found that dentists 
had slightly poorer hearing thresholds compared to other academ-
ic professionals, particularly at frequencies of  3 kHz and 4 kHz, 
though these differences were only marginally statistically signif-
icant. When bone conduction was measured to assess inner ear 
integrity, no significant differences were observed between dentists 
and controls. Several factors may contribute to the risk of  hearing 
loss in dental professionals, including years of  experience, equip-

Table 2. Prevalence of methacrylate allergies in included studies

Author Allergen/Condition Prevalence/Incidence

Romita et al. Acrylate sensitivity
2-HEMA detection rate

3.2% (7/217 patients)
100% of acrylate-sensitized patients

Japundžić et al. Self-reported skin lesions
Latex allergy (positive SPT)

56.1% (249/444 participants)
7.0% (14/200 tested)

Ramos et al. Occupational ACD cases
HEMA detection rate

67.6% of total ACD cases
80.6% of methacrylate cases

Stoeva et al. Work-related skin symptoms
Latex glove users with skin symptoms
Nitrile glove users with skin symptoms
Skin symptoms attributed to soaps/disinfectants

31.6% 
28.3%
32.9%
6.7% of those reporting skin changes

Heratizadeh et al. ACD in dental technicians with occupational contact dermatitis 
ACD in dental technicians without occupational contact dermatitis
Methacrylate/acrylate reactivity
HEMA sensitivity
HPMA sensitivity
Ethylene glycol dimethacrylate sensitivity

37.6%
18.5%
29.6% 
81.1% of methacrylate-sensitive patients
78.4% of methacrylate-sensitive patients
32.4% of methacrylate-sensitive patients
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new stressors, such as concerns about infection risk and adapt-
ing to new protocols [59]. Burnout is often associated with other 
mental health concerns. A study of  dental and dental hygiene 
students found that 9% scored above the cut-off for moderate 
depressive symptoms, reporting that 6% of  dental students and 
9% of  dental hygiene students reported clinically significant sui-
cidal ideation, being significantly related to the lack of  personal 
accomplishment subscale of  burnout.

DISCUSSION

Several reviews and systematic reviews have explored occupa-
tional health issues in dentistry, although most have focused on 
specific conditions [10,28,40,63,64]. Musculoskeletal disorders 
are particularly prevalent, with 56.4% of  dentists reporting low-
er back pain and 58.5% reporting neck pain annually. Key risk 
factors include awkward postures, repetitive movements, and 
prolonged static positioning [10]. Occupational contact derma-
titis  incidence ranges from 0.6 to 6.7 per 10,000 person-years 
based on occupational disease registries but may be as high as 
45 per 10,000 person-years in prospective studies  with dental 
students and apprentices being particularly vulnerable, with 
incidence rates over 100 times higher than experienced profes-
sionals [40]. One study found that 96% of  dentists surveyed did 
not use hearing protection devices [24]. Many dental profession-
als reported a lack of  knowledge about hearing loss prevention. 
Another study found that dentists, regardless of  their years of  
experience, reported limited knowledge about hearing care, with 
average scores of  1.9–2.1 out of  5 on a self-assessment knowledge 
scale [22]. Burnout is also common, with an overall prevalence 
of  13% among dentists [63]. Emotional exhaustion appears to be 
the most significant component, affecting 25–28% of  dentists at 
high levels. This can lead to anxiety, depression, and even suicidal 
ideation in some cases [28]. Hearing loss and exposure to dental 
dust particles are additional occupational hazards that have been 
documented  [64]. These reviews underscore the need for en-
hanced prevention strategies, particularly during the early stages 
of  dental careers. Improving the ergonomic design of  the den-
tal workplace is crucial for reducing awkward working postures 

Burnout 

Burnout is a significant issue affecting dental professionals across 
various specialties and career stages. Studies have found concern-
ing rates of  burnout among dentists, dental hygienists, and dental 
students (Table 4). Approximately 11–16% of  Spanish dentists 
exhibited high levels of  occupational burnout, while 36.2% of  
Nova Scotia dental hygienists met the criteria for burnout during 
the COVID-19 pandemic  [59]. Dental students showed even 
higher rates, with 40% of  dental students and 38% of  dental hy-
giene students meeting the criteria for burnout in one study [60]. 
The Maslach Burnout Inventory (MBI) is commonly used to as-
sess burnout across three dimensions: emotional exhaustion (EE), 
depersonalization (DP), and personal accomplishment (PA) [61]. 
Among Nova Scotia dental hygienists, 65% scored high for EE, 
34% for DP, and 24% for reduced PA  [59]. A study of  Turk-
ish dental technicians found moderate levels across all three di-
mensions [62]. Several key factors have been identified as con-
tributing to burnout among dental professionals. Work-related 
stressors play a significant role, with time pressure and productiv-
ity demands being major sources of  stress. One study identified 
'productivity stress' as a key dimension driving burnout among 
general dental practitioners, particularly those working primarily 
in hospitals [27]. Long working hours were also associated with 
increased burnout among Turkish dental technicians [62]. Work 
content, including repetitive tasks and a lack of  variety, can con-
tribute to burnout, with patient interactions being a significant 
source of  stress, particularly for less experienced dentists  [27]. 
Years of  experience appear to have an inverse relationship with 
burnout in some studies. For example, among Iranian endodon-
tists, those with less work experience (5 –10 years) had higher 
burnout scores compared to those with 10–25 years of  experi-
ence [61]. Age may also play a role, with younger professionals 
generally reporting higher levels of  burnout.  Gender does not 
appear to be a consistent predictor of  burnout, with most studies 
finding no significant differences between men and women [60]. 
The COVID-19 pandemic has had a significant impact on burn-
out levels among dental professionals. A study found that 36.2% 
met the criteria for burnout during the pandemic  [59]. Dental 
technicians in Turkey also reported moderate levels of  burnout 
and stress during this period  [62]. The pandemic introduced 

Table 3. Key findings from studies on hearing loss 

Studies Main findings

Al-Omoush et al. Statistically significant differences in hearing thresholds between the control group and dental professionals. 
Left hearing thresholds significantly poorer in dental assistants at 1000, 2000, 4000, and 8000 Hz. Significant 
relationship between hearing impairment in dental assistants and daily duration of noise exposure.

Myers et al. Dangerous noise levels when high-volume suction used alone or with a dental handpiece. Dentists reported a higher 
prevalence of tinnitus symptoms than expected.

Theodoroff & Folmer Dental clinicians who regularly used high-speed handpieces had worse hearing than other groups.

Burk & Neitzel 4% of standardized 8-hr Time-Weighted Average (TWA) measurements exceeded the 85 dBA Recommended 
Exposure Limit. Pediatric clinics had the highest average and maximum exposures.

Kulkarni et al. Sound intensities in dental settings exceeded OSHA guidelines but less than 1% of the time. Maximum recorded 
intensities were during non-drilling periods, attributed to suctioning.

Dierickx et al. NIHL did not occur significantly more often in dentists than in controls. Dentists reported higher annoyance and 
more complaints related to equipment noise. All groups indicated a lack of knowledge of hearing care.

Willershausen et al. Dentists' hearing slightly more impaired than controls. Statistically significant differences at 3 kHz and 4 kHz for 
both ears. No significant differences in bone conduction.
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ommended to enhance air quality and reduce airborne contami-
nants [65]. The World Health Organization recommends avoid-
ing excessive hand washing, using soaps formulated for sensitive 
skin, and using alcohol-based disinfectants containing moisturiz-
ers [46]. Future research should focus on developing less harm-
ful yet effective materials and disinfectants, as well as improving 
protective strategies to mitigate the impact of  these essential yet 
potentially hazardous substances on the health of  dental profes-
sionals. Regular hearing screenings and the implementation of  
noise reduction strategies in dental clinics could help mitigate 
the risk of  hearing loss among dental professionals [22]. Digital 
noise, excluding headphones that eliminate environmental noise 
while allowing the passage of  human voices, should be consid-
ered for the dental environment [25,64]. Future research, par-
ticularly longitudinal studies, is needed to understand better the 
long-term impacts of  dental practice on hearing health and to 
develop more effective preventive strategies. Despite the potential 
risks, awareness and preventive measures among dental profes-
sionals appear to be limited. Studies consistently report low rates 
of  hearing protection device usage among dentists [22,23,26]. 
The high prevalence of  burnout among dental professionals 
has significant implications for both individual well-being and 
patient care. Recommendations emerging from the research in-
clude implementing stress management training, improving work 

during both clinical practice and administrative tasks and allevi-
ating MSDs [3,5,34]. Regular physical activity before and after 
work, back exercises, dynamic sitting, and the use of  magnifica-
tion loupes can significantly contribute to reducing musculoskel-
etal diseases and pain [6,10,33]. Health examinations should be 
conducted to facilitate early diagnosis and effective intervention. 
The use of  personal protective equipment (PPE) and particle re-
moval devices can effectively reduce adverse health effects of  dust 
exposure [16,41]. Preventive measures are essential in managing 
occupational skin and pulmonary disorders in dentistry. Preven-
tive measures are essential in managing occupational skin and 
pulmonary disorders in dentistry. These include environmental 
and personal strategies, such as improving ventilation in dental 
laboratories to reduce exposure to volatile compounds like methyl 
methacrylate (MMA), which is particularly important for protect-
ing respiratory health[19], Proper selection and use of  protective 
gloves, taking into account factors such as wearing time and glove 
material, are also crucial. Additionally, reducing the frequency 
of  handwashing, using appropriate hand care products, and rec-
ognizing early symptoms of  dermatitis or respiratory conditions 
are important steps. Prompt consultation with a dermatologist 
or pulmonologist can help ensure timely management. Where 
feasible, the use of  high-efficiency particulate air (HEPA) filters 
and ultraviolet (UV) chambers in the ventilation system is rec-

Table 4. Burnout and stress data in the included studies

Study Main findings

Gómez-Polo et al. - 9.8% of dentists experienced high levels of burnout
- Women (64.4%) showed higher EE than men (56.7%)
- Rural settings (70.1%) showed higher EE than urban (59.9%)
- Non-owners (65.6%) showed higher EE than owners (58.3%)
- Working alone associated with a higher risk of low PA

Haslam et al. - 36.2% of dental hygienists met criteria for burnout during COVID-19
- Contributors to burnout: time, providing dental hygiene care, expectations of dentists, physical and mental 
health, lack of autonomy, and COVID-19 pandemic
- Coping mechanisms: work-life balance, social support networks, positive work environment, physical activity
- EE scores were twice as high as pre-COVID-19 studies

Dikicier et al. - Moderate burnout levels reported (MBI-total: 37.2 ± 11.71)
- Moderate perceived stress levels (PSS-10 total: 21.25 ± 5.5)
- Long working hours increase burnout
- Positive correlation between perceived stress and burnout
- Dental technicians influenced by emotional stress due to pandemic outcomes

Hosseini et al. - 2.9% had severe EE
- 4.2% exhibited intense feelings of decreased accomplishment
- 67.2% exhibited moderate occupational burnout
- 78.9% were satisfied with their job
- Years since graduation had an inverse correlation with burnout
- Recent graduates exhibited higher burnout scores

Toon et al. - GDPs report significantly higher stress than all other types of dentists
- Direct accountability for productivity
- Limited functional support in small business environment
- Combination of clinical autonomy, accountability, and relative isolation

Deeb et al. - Study population: Third and fourth-year dental students and first and second-year hygiene students
- Assessment tools: PHQ-9 and abbreviated MBI
- 9% of dental and dental hygiene students scored above the cut-off for moderate depressive symptoms
- 6% of dental students and 9% of dental hygiene students reported clinically significant suicidal ideation
- Depression was significantly associated with all three subscales of burnout
- Suicidal ideation was significantly related to the lack of personal accomplishment subscale of burnout

EE, Emotional Exhaustion; PA, Personal Accomplishment; MBI, Maslach Burnout Inventory; PSS-10, Perceived Stress Scale-10; GDP, General Dental Prac-
titioner; PHQ-9, Patient Health Questionnaire-9; COVID-19, Coronavirus Disease 2019.



JOURNAL of MEDICINE and LIFE

534 JOURNAL of  MEDICINE and LIFE. VOL: 18 ISSUE: 6 JUNE 2025

© 2025 by the authors. This article is an open access article distributed under the terms and conditions of  the Creative Commons Attribution (CC BY 4.0) license.

environments, providing targeted support for early-career profes-
sionals, offering mental health screening and support, and con-
sidering policy-level interventions  [27,60,66]. Teaching skills in 
stress management, self-care, and psychological well-being may 
benefit dental students and professionals [60]. Addressing factors 
such as time pressure, regulatory burdens, and work content can 
help reduce burnout [27]. Comprehensive mental health support 
is necessary, given the associations between burnout, depression, 
and suicidal ideation [59-61]. Further research is also needed to 
develop and evaluate interventions for reducing burnout in den-
tal professionals, as well as to investigate the impact of  provider 
burnout on patient care outcomes. Future research should focus 
on longitudinal studies to understand the progression of  burnout 
over time and intervention studies to develop and evaluate specif-
ic strategies for prevention and mitigation. Additionally, it would 
be interesting to investigate the effects of  recently introduced 
technologies, such as smartphone applications [67] and artificial 
intelligence [68], to understand their role in the daily work of  
dental professionals and their potential impact on occupational 
diseases. Interdisciplinary approaches, incorporating perspec-
tives from psychology, organizational science, and public health, 
could enhance our understanding of  this complex issue. Suitable 
interventions are needed to prevent occupational health issues 
among dental professionals, starting during the first year of  their 
traineeship [40]. More awareness campaigns are generally need-
ed to determine the proper measures to limit the spread of  oc-
cupational diseases in dentistry. The limitations of  this study are 
several. This scoping review aimed to provide valuable insights 
for practitioners and to assess the breadth and coverage of  the 
existing literature on the topic. However, several limitations must 
be acknowledged. These include the significant heterogeneity of  
the included studies, which affects the comparability of  findings; 
the absence of  a clearly defined research question, which limits 
the specificity of  the review’s focus; the failure to assess the risk of  
bias in the included articles; which raises concerns regarding the 
reliability of  the findings; and the questionable quality of  several 
studies, which undermines the strength of  the overall evidence.

CONCLUSION  
In conclusion, occupational diseases are highly prevalent among 
dental professionals, significantly impacting their health and ca-
reer longevity. Musculoskeletal disorders, particularly affecting 
the lower back and neck, are extremely common. Occupation-
al contact dermatitis is also prevalent, with dental students and 
apprentices being particularly vulnerable. Dental professionals 
face risks of  hearing loss and exposure to harmful dust particles. 
Burnout syndrome is a considerable issue, with emotional ex-
haustion being the most significant component. A majority of  
dentists report moderate to severe work-related stress, which can 
lead to anxiety, depression, and, in some cases, suicidal ideation. 
These high prevalence rates underscore the urgent need for im-
proved prevention strategies, particularly in the early stages of  
dental careers.
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