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Abstract
Background  The demanding nature of dental education exposes students to a high risk of burnout symptoms, 
characterized by emotional exhaustion, depersonalization, and reduced personal accomplishment. Similarly, work-
related musculoskeletal symptoms are prevalent among dental students, posing significant occupational health 
challenges. This study aimed to evaluate the relationship between work-related musculoskeletal symptoms and 
burnout symptoms among preclinical and clinical dental students.

Methods  A total of 248 dental students participated in this cross-sectional study, and a three-part questionnaire 
was administered. The first section included sociodemographic and health-related questions. The second section 
utilized the Nordic Musculoskeletal Questionnaire, in which participants indicated “yes” or “no” responses regarding 
the presence of musculoskeletal symptoms in nine specific body regions (neck, shoulders, upper back, elbows, 
wrists/hands, lower back, hips/thighs, knees, and ankles/feet) over the past 7 days and 12 months. The third section 
employed the Maslach Burnout Inventory, which assesses three dimensions of burnout: emotional exhaustion, 
depersonalization, and personal accomplishment. Participants responded to items on a 7-point Likert scale. 
Relationships between work-related musculoskeletal symptoms and burnout symptoms were analyzed using 
generalized linear models and linear regression analyses.

Results  The mean age of the participants was 20.73 ± 1.42 years, and 58.9% were female. Statistically significant 
relationships were found between emotional exhaustion and neck pain experienced in the past 12 months 
(B = 3.700, p < 0.001), as well as pain-related incapacity in the lower extremities in the past 12 months (B = 2.584, 
p = 0.002). Depersonalization was significantly associated with lower extremity pain in the past 12 months (B = 1.620, 
p = 0.001). Additionally, being a clinical dental students was a significant predictor of emotional exhaustion (B = 2.981, 
p = 0.007). All presented B coefficient estimates were adjusted for age, sex, clinical education level, and work-related 
musculoskeletal symptoms-related variables.
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Background
Ergonomic working conditions, which aim to prevent 
work-related injuries, accidents, and performance-
related errors such as inefficiencies or mistakes in task 
execution, are essential across many professions [1–4]. A 
mismatch between physical demands and physical capac-
ity often leads to work-related musculoskeletal symptoms 
(WMSs), which refer to injuries affecting tendons, mus-
cles, joints, ligaments, nerves, bones, and other related 
structures. These injuries can cause discomfort, pain, 
swelling, and even disability in the affected body parts 
[5–8]. Key contributing factors to WMSs include pro-
longed static postures, repetitive movements, sustained 
muscle contractions, and improper body alignment [6, 
9]. Poor ergonomic conditions and the resulting WMSs 
have far-reaching consequences, including decreased 
productivity, workforce attrition, increased healthcare 
costs, and adverse physical and emotional effects [6, 
10]. Among healthcare professionals, including dentists, 
WMSs are recognized as significant and pressing occu-
pational health concerns due to their high prevalence 
and impact [11–13]. Notably, studies indicate that WMSs 
are more common among dental practitioners compared 
to other occupational groups [11, 14–16]. A systemic 
review [14] revealed that the prevalence of musculoskel-
etal pain among dentists ranges from 64 to 93%. The neck 
and back are the most commonly affected regions [11, 
16, 17], primarily due to the unbalanced positioning of 
the head, neck, and trunk during dental procedures [16, 
18]. Dental students, however, are particularly vulnerable 
to WMSs. Compared to licensed dentists, they possess 
fewer coping strategies and face additional challenges, 
such as the intense clinical training process, the absence 
of dental assistants during practice, and unique physical 
and psychosocial stressors inherent to dental education 
[16, 19–21].

Burnout is broadly defined as a state characterized by 
depersonalization, a loss of empathy, emotional exhaus-
tion, and diminished personal accomplishment [22–24]. 
Burnout symptoms are commonly observed in health ser-
vice professions, where constant interaction with people 
and exposure to high levels of stress are inherent aspects 
of the job [23–27]. Burnout manifests through vari-
ous symptoms, including emotional symptoms such as 
depression, helplessness, nervousness, hopelessness, and 

irritability; cognitive symptoms such as a loss of mean-
ing or purpose, cognitive impairments, and difficulties in 
concentration; behavioral symptoms such as absentee-
ism, procrastination in decision-making, and avoidance 
of responsibilities; and social symptoms such as reduced 
professional commitment, strained personal relation-
ships, and social withdrawal [26, 28, 29]. The healthcare 
sector imposes significant pressures on its providers, 
stemming from demanding clinical responsibilities, time 
constraints, limited autonomy over work processes, and 
conflicting roles and relationships with leadership [28]. 
Additional contributors to burnout include the inten-
sity of working conditions, physical exhaustion result-
ing from these demands, and the impact of WMSs [28, 
30–36]. Dental students, as a subset of healthcare provid-
ers, are particularly vulnerable to burnout symptoms and 
psychosocial stressors due to the reasons outlined in the 
previous paragraph. Inadequate coping strategies further 
exacerbate their susceptibility, leading to poorer aca-
demic performance and adverse psychological outcomes 
[37, 38].

The relationship between burnout symptoms and 
WMSs has been explored in various occupational groups, 
particularly among healthcare professionals and students 
in health-related fields [39–44]. Existing studies high-
light that the high physical and psychosocial demands 
of healthcare professions significantly contribute to 
both WMSs and burnout symptoms. Dental students, 
as future healthcare providers, represent a population 
exposed to both academic and clinical stressors. Despite 
evidence linking WMSs to burnout in other groups, 
there is a lack of studies examining this relationship 
specifically among dental students, who face distinct 
challenges such as prolonged static postures, intensive 
training schedules, and limited ergonomic support. In 
this study, a novel approach was adopted by grouping 
dental students according to their clinical education lev-
els. The aim of this study was to evaluate the relationship 
between WMSs and burnout symptoms among preclini-
cal and clinical dental students. The null hypothesis was 
that there is no relationship between WMSs and burnout 
symptoms in this population.

Conclusions  The findings revealed significant associations between clinical education level, neck and lower 
extremity pain in the past 12 months, pain-related incapacity, and burnout symptoms among dental students. These 
results suggest that emotional exhaustion and depersonalization in dental students may be influenced by work-
related musculoskeletal symptoms.

Keywords  Dental education, Dental students, Work related musculoskeletal symptoms, Work related musculoskeletal 
disorders, Musculoskeletal symptoms, Musculoskeletal disorders, Burnout symptoms, Burnout syndrome, Emotional 
exhaustion, Depersonalization, Personal accomplishment
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Methods
Study design and ethical approval
This study was conducted as a cross-sectional question-
naire-based study among students enrolled at the School 
of Dentistry, Çanakkale Onsekiz Mart University, dur-
ing the 2022–2023 academic year. Ethical approval was 
obtained from the Ethical Committee of the School of 
Graduate Studies, Çanakkale Onsekiz Mart University 
(Decision No. 07/26, March 31, 2022). As dental students 
are considered as a vulnerable group according to the 
Declaration of Helsinki [45], the study strictly adhered 
to all ethical principles and obligations outlined therein. 
Prior to the commencement of the study, the princi-
pal investigator (B.S.) provided detailed information 
regarding the study’s objectives, methodology, and ethi-
cal considerations, with special emphasis on the rights 
of vulnerable groups. To ensure voluntary participation, 
students were explicitly informed that their involvement 
was entirely optional, with no incentives offered or pen-
alties imposed. This clarification was particularly empha-
sized because the principal investigator was also a faculty 
member in undergraduate teaching. Ethical responsibili-
ties were thoroughly outlined in the informed consent 
form provided to participants. Students who agreed to 
participate completed the questionnaire forms accurately 
and thoroughly after receiving comprehensive explana-
tions about the study.

Study population
The study population consisted of dental students from 
the first to fifth years of study at the School of Den-
tistry, Çanakkale Onsekiz Mart University. In Türkiye, 
dental education spans ten semesters. During the first 
three years, students undergo preclinical training, which 
focuses on foundational and laboratory-based educa-
tion. In the fourth and fifth years, they progress to clini-
cal education, where they gain practical experience by 
performing various treatment procedures on patients 
[46]. Accordingly, the students were categorized into 
two groups: preclinical students (first, second, and third 
years) and clinical students (fourth and fifth years).

Data collection
Following a face-to-face briefing about the study pro-
vided by the principal investigator (B.S.) in the classroom, 
informed consent forms containing detailed study infor-
mation were distributed to the dental students. Sufficient 
time was allowed for participants to read and understand 
the forms, after which they were asked to sign them and 
complete the questionnaires accurately. Upon completion 
of the questionnaires, the height and weight of consent-
ing participants were measured by the principal investi-
gator using a standardized Health-O-Meter (HY-RGZ160 
Scale, China). Body Mass Index (BMI) values were then 

calculated and categorized into four groups: underweight 
(< 18.5), normal (18.5–24.9), overweight (25–29.9), or 
obese (> 30) [47]. The measurements were recorded in 
the designated section of each participant’s form.

Instruments
A three-part questionnaire was administered to the 
participants. The first part included questions assess-
ing sociodemographic characteristics and health-related 
information. The second part comprised the Nordic 
Musculoskeletal Questionnaire (NMQ), which evaluated 
WMSs. The third and final part included the Maslach 
Burnout Inventory (MBI), which measured participants’ 
levels of burnout.

Sociodemographic and health-related information
The first part of the questionnaire collected sociodemo-
graphic data, including participants’ age, sex, academic 
year, and parental education levels. Age was recorded as a 
continuous variable (in years). Sex was assessed by asking 
participants to select either “female” or “male.” Academic 
year was initially recorded according to the participants’ 
year of study (first to fifth years) and later categorized 
into two groups: preclinical (first, second, and third 
years) and clinical (fourth and fifth years). Parental edu-
cation levels were recorded separately for mothers and 
fathers, with participants selecting one of three options: 
“primary school,” “high school,” and “university or higher.” 
Health-related information included questions about 
regular smoking habits, alcohol consumption, use of 
regular medication, and the presence of diagnosed psy-
chiatric, musculoskeletal, and/or chronic disorders. Each 
health-related variable was assessed using a binary (yes/
no) response format. For analysis, all categorical variables 
were grouped as described.

Work-related musculoskeletal symptoms
The second part of the questionnaire consisted of the 
NMQ, which was used to assess the prevalence and 
impact of WMSs among participants. The Turkish ver-
sion of the NMQ has been validated and demonstrates 
robust psychometric properties, including test-retest 
reliability (prevalence-adjusted bias-adjusted kappa 
coefficients ranging from 0.57 to 0.90), internal consis-
tency (Cronbach’s alpha = 0.896), and construct validity 
(p < 0.001 for all body regions) [48]. Participants were 
asked whether they had experienced musculoskeletal 
pain or pain-related incapacity in the following nine body 
regions: neck, shoulders, elbows, wrists and hands, upper 
back, lower back, hips and thighs, knees, and ankles and 
feet. For each body region, four binary (“yes” or “no”) 
questions were asked regarding:

1.	 Pain occurrence in the past 12 months,
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2.	 Incapacity to work due to pain in the past 12 months,
3.	 Visit the physician due to pain in the past 12 months,
4.	 Pain occurrence in the past 7 days.

Burnout symptoms
The third and final part of the questionnaire assessed 
participants’ burnout symptoms using the MBI, which is 
widely regarded as the gold standard for evaluating the 
severity of burnout. First developed in the 1980s, this 
self-administered inventory examines burnout across 
three sub-scales: emotional exhaustion (9 items), deper-
sonalization (5 items), and personal accomplishment 
(8 items), totaling 22 questions. Emotional exhaustion 
refers to feelings of being emotionally overextended 
and depleted of emotional resources. Depersonalization 
reflects an unfeeling and impersonal response towards 
recipients of one’s service of care. Personal accomplish-
ment measures feelings of competence and successful 
achievemnt in one’s work. Each item is rated on a 7-point 
Likert scale, where 0 represents “never” and 6 represents 
“every day” [49, 50]. Scores for each subscale were cal-
culated by summing the responses to the relevant items, 
and the three subscale scores were analyzed separately as 
ordinal variables to examine their associations with other 
study variables. Higher scores in emotional exhaustion 
and depersonalization indicate greater burnout, while 
lower scores in personal accomplishment suggest higher 
levels of burnout symptoms [49]. The reliability and 
validity of the MBI for healthcare professionals in Türkiye 
were established by Çam [51], who reported Cronbach’s 
alpha coefficients of 0.81 for emotional exhaustion, 0.70 
for depersonalization, and 0.77 for personal accomplish-
ment. Permission to use the MBI was obtained from 
Mind Garden, Inc.

Statistical analyses
Categorical variables were expressed as frequencies and 
percentages (%), while continuous variables were pre-
sented as medians and first and third quartiles (Q1 and 
Q3) due to their non-normal distribution. The Shap-
iro–Wilk test was used to assess the normality of con-
tinuous variables. Descriptive and univariate analyses 
were performed for each subgroup and questionnaire 
factor. The Mann–Whitney U test and Kruskal–Wal-
lis test were used to compare participant responses 
across relevant cohorts, as appropriate. A general linear 
model (GLM) was constructed to predict the depen-
dent variable—burnout status (total scores for emotional 
exhaustion, depersonalization, and personal accomplish-
ment)—using sociodemographic, health-related, and 
WMSs-related characteristics, along with significant 
independent variables identified univariate analyses. All 
significant variables were initially included in the model, 
but only those remaining statistically significant were 

retained. To facilitate interpretation of the regression 
results, WMSs-related variables were grouped into four 
main body regions: neck, upper extremities (shoulders, 
elbows, wrists, and hands), trunk (upper and lower back), 
and lower extremities (hips and thighs, knees, and ankles 
and feet) [16]. This grouping enabled a more precise eval-
uation of the effects of WMSs in different body regions 
on burnout symptoms. First-level interactions among the 
retained variables were also examined and included in 
the model if significant. Finally, a linear regression model 
was developed using significant predictors, including 
age, sex, clinical education level, pain occurrence in the 
neck in the past 12 months, incapacity to work due to 
pain in the lower extremities in the past 12 months, and 
pain occurrence in the lower extremities in the past 12 
months. The significance level was set at α = 0.05. All sta-
tistical analyses were conducted using SPSS version 26.0 
(IBM Co., Armonk, NY, USA).

Results
Description of participants
Out of 307 dental students invited to participate in the 
study, 59 were excluded due to declining participation, 
failure to provide informed consent, or submission of 
incomplete or incorrect questionnaire responses. This 
resulted in a final sample of 248 participants, yielding a 
participation rate of 80.8% for this cross-sectional anal-
ysis. The mean age of the participants was 20.73 ± 1.42 
years (mean ± SD). Of the participants, 146 (58.9%) were 
female and 102 (41.1%) were male. Based on BMI clas-
sifications, 29 participants (11.7%) were underweight, 
175 (70.6%) were of normal weight, 34 (13.7%) were 
overweight, and 10 (4.0%) were obese. Regarding clinical 
education level, 138 students (55.6%) were in preclinical 
education, while 110 students (44.4%) were in clinical 
education. In terms of health-related characteristics, 79 
participants (31.9%) reported regular smoking, and 141 
participants (56.9%) reported regular alcohol consump-
tion. Regular medication use was reported by 38 par-
ticipants (15.3%), and 43 participants (17.3%) indicated 
having a diagnosed psychiatric, musculoskeletal, and/or 
chronic disorder. A detailed summary of the sociodemo-
graphic and health-related characteristics of the partici-
pants is presented in Table 1.

Distribution and frequency of work-related 
musculoskeletal symptoms
Table  2 presents the distribution and frequency of 
WMSs across different body regions based on the NMQ 
responses. Over the past 12 months, the neck (76.2%), 
lower back (75.4%), and upper back (73.4%) were the 
regions with the highest prevalence of reported pain. 
Similarly, the highest rates of incapacity to work due 
to pain were observed in the neck (48.8%), lower back 
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(47.1%), and upper back (44.8%). Physician visits for mus-
culoskeletal pain in the past 12 months were most com-
monly associated with the neck (8.1%), lower back (7.3%), 
upper back (5.6%), and shoulders (5.6%). Pain experi-
enced over the past 7 days followed a similar distribution, 
with the neck (54.8%), lower back (51.6%), and upper 
back (50.8%) being the most frequently affected regions.

The distribution and frequency of WMSs across the 
four main body regions—neck, upper extremities, trunk, 
and lower extremities—are presented in Table  3. The 
body regions with the highest prevalence of pain during 
both the past 12 months and the past 7 days were as fol-
lows: trunk (84.7% and 65.7%), neck (76.2% and 54.8%), 
upper extremities (73.8% and 52%), and lower extremities 
(54.4% and 31.5%), respectively. Regarding incapacity to 
work due to pain in the past 12 months, the trunk (56.5%) 
showed the highest prevalence, followed by the upper 
extremities (49.2%), neck (48.8%), and lower extremities 
(35.1%). Physician visits due to pain in the past 12 months 
were most frequently recorded for the lower extremities 
(10.9%), followed by the upper extremities (9.3%), trunk 
(8.5%), and neck (8.1%).

Table 1  Sociodemographic and health-related characteristics of 
the participants

Mean ± SD
Age 20.73 ± 1.42

N (%)
Sex
  Male 102 (41.1)
  Female 146 (58.9)
Body Mass Index (BMI)
  Underweight 29 (11.7)
  Normal 175 (70.6)
  Overweight 34 (13.7)
  Obese 10 (4)
Clinical education level
  Preclinical 138 (55.6)
  Clinical 110 (44.4)
Mother’s education level
  Primary school 95 (38.3)
  High school 89 (35.9)
  University or higher 64 (25.8)
Father’s education level
  Primary school 66 (26.6)
  High school 89 (35.9)
  University or higher 93 (37.5)
Regular smoking
  Yes 79 (31.9)
  No 169 (68.1)
Regular alcohol consumption
  Yes 141 (56.9)
  No 107 (43.1)
Use of regular medication
  Yes 38 (15.3)
  No 210 (84.7)
Presence of diagnosed psychiatric, musculoskeletal, 
and/or chronic disorders
  Yes 43 (17.3)
  No 205 (82.7)
SD: Standard deviation, N: number.

Table 2  Distribution and frequency of symptoms among body regions regarding the Nordic Musculoskeletal Questionnaire
Nordic Musculoskeletal Questionnaire items Frequency of WMSs

N (%)
Neck Shoulders Elbows Wrists 

and 
hands

Upper 
back

Lower 
back

Hips 
and 
thighs

Knees Ankles 
and 
feet

Pain occurrence in the past 12 months 189 (76.2) 157 (63.3) 39 (15.7) 116 
(46.8)

182 
(73.4)

187 
(75.4)

66 (26.6) 83 
(33.5)

80 
(32.3)

Incapacity to work due to pain in the past 12 
months

121 (48.8) 92 (37.1) 32 (12.9) 80 (32.3) 111 
(44.8)

117 
(47.1)

35 (14.1) 55 
(22.1)

46 
(18.5)

Visit the physician due to pain in the past 12 
months

20 (8.1) 14 (5.6) 3 (1.2) 9 (3.6) 14 (5.6) 18 (7.3) 7 (2.8) 16 
(6.5)

8 (3.2)

Pain occurrence in the past 7 days 136 (54.8) 114 (46) 21 (8.5) 57 (23) 126 
(50.8)

128 
(51.6)

36 (14.5) 44 
(17.7)

39 
(15.7)

WMSs: Work-related Musculoskeletal Symptoms, N: Number

Table 3  Distribution and frequency of symptoms among main 
body regions
Nordic Musculo-
skeletal Question-
naire items

Frequency of WMSs
N (%)
Neck Upper 

extremities
Trunk Lower 

extremities
Pain occurrence in 
the past 12 months

189 
(76.2)

183 (73.8) 210 
(84.7)

135 (54.4)

Incapacity to work 
due to pain in the 
past 12 months

121 
(48.8)

122 (49.2) 140 
(56.5)

87 (35.1)

Visit the physician 
due to pain in the 
past 12 months

20 (8.1) 23 (9.3) 21 (8.5) 27 (10.9)

Pain occurrence in 
the past 7 day

136 
(54.8)

129 (52) 163 
(65.7)

78 (31.5)

WMSs: Work-related Musculoskeletal Symptoms, N: Number
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Association between sociodemographic and health-
related factors and burnout status
Table  4 summarizes the associations between sociode-
mographic and health-related factors and MBI scores. 
Emotional exhaustion scores were significantly higher 
among females than males (p = 0.041), whereas no sig-
nificant associations were observed between BMI and 
any of the burnout sub-dimensions (p > 0.05). Clini-
cal dental students reported significantly higher scores 
in emotional exhaustion, depersonalization, and per-
sonal accomplishment compared to preclinical students 
(p < 0.001, p = 0.009, p = 0.026, respectively). Moreover, 
individuals with a diagnosed psychiatric, musculoskel-
etal, and/or chronic disorders had significantly higher 
depersonalization scores than those without such condi-
tions (p = 0.010).

Association between work-related musculoskeletal 
symptoms and burnout status
Table 5 presents the associations between WMSs across 
different main body regions and MBI scores. Emotional 
exhaustion and depersonalization scores were signifi-
cantly higher among participants who reported pain 
occurrence in the past 12 months and the past 7 days, 
as well as incapacity to work due to pain in the past 12 
months, in all main body regions (p < 0.05). Furthermore, 
depersonalization scores were significantly higher among 
those who visited a physician for trunk pain in the past 
12 months (p = 0.047). No statistically significant associa-
tions were observed between personal accomplishment 
scores and WMSs in any of the body regions (p > 0.05).

Table 4  Comparing the burnout status scores by the demographic and health-related charachteristics of the participants
Maslach Burnout Inventory Scales [Median (Q1– Q3)]
Emotional Exhaustion Depersonalization Personal 

Accomplishment
Sex Male 23.00 (17.00–27.00) 7.00 (4.00–10.00) 17.50 (14.00–22.00)

Female 24.00 (19.00–29.00) 7.00 (4.00–10.00) 17.00 (14.00–20.00)
p-value 0.041 0.558 0.490

Body Mass Index (BMI) Underweight 24.00 (18.00–29.00) 6.00 (3.50–9.50) 19.00 (16.50–21.00)
Normal 24.00 (18.00–27.00) 7.00 (4.00–10.00) 17.00 (14.00–20.00)
Overweight 24.50 (19.75–28.50) 7.00 (4.00–11.50) 16.00 (12.00–23.00)
Obese 26.00 (19.75–32.00) 6.50 (3.25–10.25) 18.50 (14.00–21.00)
p-value 0.689 0.517 0.307

Clinical education level Preclinical 21.50 (17.00–26.00) 6.00 (4.00–9.00) 17.00 (13.00–20.00)
Clinical 25.00 (22.00–29.25) 8.00 (4.75–11.00) 18.00 (15.75–21.00)
p-value < 0.001 0.009 0.026

Mother’s education level Primary school 24.00 (18.00–29.00) 6.00 (4.00–10.00) 17.00 (14.00–21.00)
High school 24.00 (18.00–28.00) 7.00 (4.00–10.00) 17.00 (14.00–21.00)
University or higher 24.00 (19.25–27.00) 8.00 (4.25–10.00) 17.50 (14.00–20.00)
p-value 0.928 0.636 0.939

Father’s education level Primary school 24.00 (18.75–29.25) 7.00 (4.00–9.25) 17.00 (14.00–20.00)
High school 24.00 (18.00–28.50) 7.00 (4.00–10.00) 18.00 (14.00–21.00)
University or higher 24.00 (19.00–27.00) 7.00 (4.00–10.00) 17.00 (14.00–20.00)
p-value 0.862 0.932 0.874

Regular smoking No 24.00 (18.00–28.00) 7.00 (4.00–10.00) 18.00 (14.00–20.50)
Yes 25.00 (20.00–29.00) 7.00 (4.00–10.00) 17.00 (14.00–21.00)
p-value 0.191 0.166 0.950

Regular alcohol 
consumption

No 24.00 (18.00–27.00) 7.00 (4.00–10.00) 18.00 (15.00–21.00)
Yes 24.00 (19.00–29.00) 7.00 (4.00–10.00) 17.00 (14.00–20.50)
p-value 0.298 0.315 0.221

Use of regular medication No 24.00 (18.00–27.25) 7.00 (4.00–10.00) 18.00 (14.00–21.00)
Yes 24.50 (19.75–29.25) 8.50 (3.00–11.00) 16.00 (13.50–20.00)
p-value 0.266 0.208 0.210

Presence of diagnosed 
psychiatric, musculo-
skeletal, and/or chronic 
disorders

No 24.00 (18.00–28.00) 6.00 (4.00–9.50) 17.00 (14.00–21.00)
Yes 24.00 (20.00–28.00) 8.00 (6.00–11.00) 17.00 (14.00–20.00)
p-value 0.605 0.010 0.624

Q: Quartile, Bold values mean statistically significant (p < 0.05).
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Table 5  Comparing the burnout status scores by the Nordic Musculoskeletal Questionnaire data of the participants
Maslach Burnout Inventory Scales [Median (Q1– Q3)]
Emotional Exhaustion Depersonalization Personal 

Accomplishment
Neck Pain occurrence in the past 

12 months
No 20.00 (13.00–24.00) 5.00 (3.00–8.00) 16.00 (13.00–22.00)
Yes 25.00 (20.00–29.00) 7.00 (4.00–10.00) 18.00 (14.00–20.00)
p-value < 0.001 0.005 0.602

Incapacity to work due to 
pain in the past 12 months

No 22.00 (16.00–26.00) 6.00 (4.00–9.00) 17.00 (14.00–21.00)
Yes 25.00 (20.00–30.00) 8.00 (5.00–11.00) 18.00 (14.00–20.00)
p-value < 0.001 0.001 0.876

Visit the physician due to 
pain in the past 12 months

No 24.00 (19.00–28.00) 7.00 (4.00–10.00) 17.00 (14.00–21.00)
Yes 22.50 (18.25–28.75) 8.00 (5.25–10.00) 17.50 (15.25–20.75)
p-value 0.852 0.409 0.627

Pain occurrence in the past 
7 days

No 22.00 (17.00–26.00) 6.00 (4.00–9.00) 17.00 (14.00–21.00)
Yes 25.00 (20.00–29.75) 8.00 (4.00–10.00) 18.00 (14.00–20.00)
p-value < 0.001 0.012 0.875

Upper 
Extremities
(Shoulders, 
elbows, wrists 
and hands)

Pain occurrence in the past 
12 months

No 21.00 (14.50–26.00) 5.00 (3.00–9.00) 16.00 (12.00–21.00)
Yes 24.00 (20.00–29.00) 7.00 (4.00–10.00) 18.00 (15.00–20.00)
p-value < 0.001 0.003 0.093

Incapacity to work due to 
pain in the past 12 months

No 22.50 (16.00–26.00) 6.00 (4.00–9.00) 17.00 (14.00–21.00)
Yes 25.00 (20.00–30.00) 8.00 (4.00–11.00) 18.00 (14.00–20.00)
p-value < 0.001 0.001 0.925

Visit the physician due to 
pain in the past 12 months

No 24.00 (19.00–28.00) 7.00 (4.00–10.00) 17.00 (14.00–21.00)
Yes 26.00 (18.00–32.00) 8.00 (6.00–11.00) 18.00 (15.00–21.00)
p-value 0.261 0.076 0.485

Pain occurrence in the past 
7 days

No 22.00 (17.00–26.00) 6.00 (4.00–9.00) 17.00 (14.00–21.00)
Yes 25.00 (20.00–30.00) 8.00 (4.50–10.50) 17.00 (14.00–20.00)
p-value < 0.001 0.003 0.732

Trunk 
(Upper back 
and 
lower back)

Pain occurrence in the past 
12 months

No 18.00 (12.25–24.25) 5.00 (2.00–8.25)) 14.50 (12.00–22.25)
Yes 24.00 (20.00–29.00) 7.00 (3.00–10.00) 18.00 (14.00–21.00)
p-value < 0.001 0.012 0.179

Incapacity to work due to 
pain in the past 12 months

No 23.00 (17.00–26.00) 6.00 (4.00–9.00) 17.00 (13.00–20.00)
Yes 24.00 (20.00–29.00) 7.00 (4.25–10.00) 18.00 (15.00–21.00)
p-value 0.003 0.013 0.168

Visit the physician due to 
pain in the past 12 months

No 24.00 (18.00–28.00) 7.00 (4.00–10.00) 17.00 (14.00–20.00)
Yes 26.00 (19.50–29.00) 9.00 (6.50–11.50) 19.00 (14.50–21.00)
p-value 0.370 0.047 0.312

Pain occurrence in the past 
7 days

No 22.00 (16.00–26.00) 6.00 (4.00–9.00) 16.00 (13.00–21.00)
Yes 24.00 (20.00–29.00) 7.00 (4.00–10.00) 18.00 (15.00–21.00)
p-value 0.001 0.015 0.090

Lower 
Extremities 
(Hips and 
thighs, knees, 
ankles and 
feet)

Pain occurrence in the past 
12 months

No 22.00 (17.00–26.00) 6.00 (4.00–9.00) 17 (14.00–20.50)
Yes 25.00 (20.00–30.00) 8.00 (5.00–10.00) 17 (14.00–21.00)
p-value < 0.001 0.001 0.734

Incapacity to work due to 
pain in the past 12 months

No 23.00 (18.00–26.00) 6.00 (4.00–9.00) 18.00 (14.00–21.00)
Yes 26.00 (22.00–30.00) 8.00 (5.00–11.00) 17.00 (14.00–20.00)
p-value < 0.001 0.001 0.404

Visit the physician due to 
pain in the past 12 months

No 24.00 (18.00–27.50) 7.00 (4.00–10.00) 17.00 (14.00–20.00)
Yes 26.00 (20.00–30.00) 8.00 (4.00–13.00) 18.00 (14.00–22.00)
p-value 0.096 0.311 0.523

Pain occurrence in the past 
7 days

No 23.00 (18.00–27.00) 7.00 (4.00–9.00) 17.00 (14.00–20.00)
Yes 25.00 (20.75–30.00) 8.00 (4.00–12.00) 17.00 (15.00–21.50)
p-value 0.004 0.016 0.289

Q: Quartile, Bold values mean statistically significant (p < 0.05).
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Effects of work-related musculoskeletal symptoms on 
burnout status
Table 6 summarizes the results of the regression analyses 
examining the effects of WMSs and other independent 
variables on burnout dimensions. Personal accomplish-
ment was excluded from the main regression model due 
to the absence of statistically significant associations 
with the predictors; however, the results for this subscale 
are provided in the Supplementary Material to ensure 
completeness.

The regression coefficients (B) reported in Table 6 rep-
resent adjusted estimates, controlling for age, sex, clini-
cal education level, and WMS-related variables. The final 
model predicting emotional exhaustion statistically sig-
nificant overall fit (Likelihood Ratio Chi-Square = 53.275, 
df = 5, p = 0.001; Akaike Information Criteria = 1638.1), 
accounting for approximately 19% of the variance in 
emotional exhaustion scores (adjusted R2 = 0.190). Three 
independent variables were significantly and positively 
associated with emotional exhaustion: pain occurrence 
in the neck in the past 12 months (B = 3.700, p < 0.001), 
clinical education level (B = 2.981, p = 0.007), and inca-
pacity to work due to pain in the lower extremities in the 
past 12 months (B = 2.584, p = 0.002). Among these, pain 
in the neck was the most influential predictor, indicating 
that students experiencing neck pain reported markedly 
higher levels of emotional exhaustion, independent of 
other factors.

Regarding depersonalization, the final model also 
demonstrated a significant fit (Likelihood Ratio Chi-
Square = 18.763, df = 4, p = 0.001; Akaike Information 
Criterion = 1404.8), explaining approximately 10% of 
the variance in depersonalization scores (adjusted R² = 
0.100). The only significant predictor in this model was 

pain occurrence in the lower extremities in the past 12 
months (B = 1.620, p = 0.001), suggesting that individu-
als with lower extremity pain were more likely to report 
higher levels of depersonalization. No other variables 
were found to be significantly associated with deperson-
alization in the final model.

Discussion
Work-related musculoskeletal symptoms (WMSs) are 
a well-documented occupational hazard in dentistry, 
affecting both practitioners and students [11, 14–16]. 
Dental students, due to their limited experience and 
coping mechanisms, are particularly vulnerable to these 
issues [16–18]. Moreover, the demanding nature of den-
tal education further increases their susceptibility to 
burnout symptoms, which is influenced by a range of 
internal and external stressors [52, 53]. This study inves-
tigated the associations between sociodemographic 
characteristics, health-related variables, and WMSs in 
predicting burnout among dental students. The key find-
ings revealed that pain occurrence in the neck and lower 
extremities, as well as incapacity due to pain occurrence 
in lower extremities, significantly contributed to emo-
tional exhaustion and depersonalization. These results 
highlight the pivotal role of WMSs in the development of 
burnout symptoms and emphasize the need for targeted 
interventions. Accordingly, the null hypothesis of this 
study was rejected.

Numerous studies have demonstrated that individuals 
in dentistry exhibit a higher prevalence of WMSs across 
various body regions compared to those in other profes-
sions [54]. Consistent evidence indicates that the neck, 
upper back, and lower back are the most commonly 
affected body regions among dental students, largely 

Table 6  Summary of generalized linear models predicting the burnout status
Emotional Exhaustion Depersonalization

95% Wald 
Confidence 
Interval

95% Wald 
Confidence 
Interval

B Std. 
error

Lower Upper p-value B Std. 
error

Lower Upper p-
value

Constant 20.312 7.573 5.470 35.153 0.007 5.978 4.796 -3.421 15.377 0.021
Age -0.129 0.375 -0.864 0.607 0.732 -0.010 0.237 -0.476 0.455 0.966
Sex
(reference: male)

0.558 0.838 -1.084 2.201 0.505 0.046 0.495 -0.925 1.017 0.926

Clinical education level
(reference: preclinical)

2.981 1.100 0.824 5.138 0.007 1.065 0.696 -0.298 2.429 0.126

Pain occurrence in neck in the past 12 months 3.700 0.996 1.749 5.651 < 0.001
Incapacity to work due to pain in lower extremity in 
the past 12 months

2.584 0.822 0.972 4.196 0.002

Pain occurrence in lower extremity in the past 12 
months

1.620 0.505 0.630 2.610 0.001

Adjusted R2 0.190 0.100
Std.: Standard; B: unstandardized regression coefficient. Bold values mean statistically significant (p < 0.05).
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due to the repetitive use of the hands, arms, and related 
musculoskeletal structures during both clinical and pre-
clinical training [16, 55]. A study conducted among Bra-
zilian dental students reported that over 75% experienced 
musculoskeletal pain or fatigue after treating a patient, 
with nearly half suffering from pain in multiple regions, 
and most not seeking medical attention [56]. Simi-
larly, a study among Turkish dental students identified 
the neck, upper back, and lower back as the most fre-
quently affected regions [16]. Another study comparing 
students at different academic levels found that WMSs 
were most prevalent in the shoulders, neck, upper back, 
and lower back, with higher rates among preclinical and 
senior clinical students [57]. Research focusing specifi-
cally on clinical dental students confirmed these trends, 
highlighting similar body regions as being the most com-
monly affected [55]. The findings of the current study 
are align with previous research, demonstrating that the 
neck, lower back, and upper back are the most frequently 
affected regions. These results reinforce the notion that 
the physical demands of dental education and clini-
cal practice pose considerable risks to musculoskeletal 
health, particularly in these regions.

Burnout symptoms among dental students has been 
widely associated with various sociodemographic, 
health-related, and work-related factors. For instance, a 
study examining preclinical dental students—a critical 
phase preceding the transition to clinical education—
reported a progressive increase in emotional exhaustion 
from the first to the third year [58]. Similarly, research 
conducted in Brazil found that burnout was significantly 
associated with academic performance, regular medi-
cation use, and thoughts of dropping out [59]. A large-
scale study in Colombia highlighted that senior students, 
older and married individuals, those who had not com-
pleted all required courses, and students who had not 
initially selected dentistry as their preferred field of study 
were more likely to experience burnout [60]. In Korea, a 
study among dental students revealed high levels of both 
burnout and depression, with academic overload identi-
fied as a significant contributing factor [61]. In line with 
these findings, the present study examined the associa-
tions between burnout and various sociodemographic 
and health-related variables, including sex, BMI, clinical 
education level, parental education, smoking and alco-
hol consumption, medication use, and chronic disorders. 
Emotional exhaustion scores were significantly higher 
among female students (24.00, p = 0.041), while clinical 
students demonstrated significantly higher scores across 
all MBI subscales compared to their preclinical coun-
terparts (25.00, p < 0.001 for emotional exhaustion; 8.00, 
p = 0.009 for depersonalization; 18.00, p = 0.026 for per-
sonal accomplishment), reflecting the heightened stress 
associated with clinical training. Moreover, participants 

with diagnosed psychiatric, musculoskeletal, and/or 
chronic conditions exhibited significantly elevated deper-
sonalization scores (8.00, p = 0.010), further emphasizing 
the multifactorial origins of burnout in dental students.

Numerous studies have investigated the relationship 
between WMSs and burnout across various occupational 
groups. For instance, a study among commercial jani-
tors found that burnout fully mediated the relationship 
between job demands and musculoskeletal complaints 
[62]. Similarly, among hospital nurses, burnout was posi-
tively associated with musculoskeletal symptoms [63]. A 
large-scale Norwegian study involving multiple profes-
sions—including lawyers, physicians, and teachers—also 
reported a positive correlation between burnout and 
musculoskeletal pain across all groups, with the strength 
of the association ranging from moderate to strong [40]. 
In Taiwan, research on healthcare workers identified a 
strong association between burnout and neck and shoul-
der pain [41]. Consistent with these findings, the current 
study demonstrated that WMSs and related symptoms 
significantly predict burnout among dental students. 
Specifically, pain in the neck and incapacity to work due 
to pain in the lower extremities in the past 12 months 
emerged as significant predictors of emotional exhaus-
tion (B = 3.700, p < 0.001 and B = 2.584, p = 0.002), while 
pain in the lower extremities predicted higher levels of 
depersonalization (B = 1.620, p = 0.001). These results 
reinforce the established link between WMSs and burn-
out, indicating that musculoskeletal symptoms in specific 
body regions contribute meaningfully to burnout in den-
tal students.

Like other occupational groups, dental students are 
affected by a variety of factors that contribute to burnout 
symptoms. This study has several limitations inherent to 
its scope and design. First, although it focused on spe-
sific sociodemographic and health-related factors, it was 
not feasible to account for all potential contributors to 
burnout. Second, while psychiatric disorders are known 
to influence both burnout and musculoskeletal pain, the 
study was unable to comprehensively examine the inter-
play between these conditions, representing a notable 
limitation. Moreover, the categorization of participants’ 
conditions into psychiatric, musculoskeletal, and/or 
chronic disorders may have led to some overlap or ambi-
guity. Additionally, the cross-sectional nature of the study 
limits causal inferences, and the relatively small sample 
size and single-center design may affect the generaliz-
ability of the findings. Despite these limitations, the study 
offers several strengths. The use of validated and reliable 
questionnaires enhances the robustness of the data, and 
the distinction between preclinical and clinical dental 
students provides valuable insights into the influence of 
educational stage on burnout. These findings contrib-
ute to the growing body of literature on the relationship 
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between WMSs and burnout in dental students and can 
inform future research and preventive strategies.

Conclusions
The findings of the present study demonstrate that burn-
out symptoms among dental students are influenced by 
various sociodemographic and health-related factors. 
Emotional exhaustion was significantly associated with 
being in the clinical phase of dental education, pain 
occurrence in neck within the past 12 months, and inca-
pacity to work due to pain in lower extremities during 
the same period. Furthermore, depersonalization was 
significantly linked to pain occurrence in lower extremi-
ties in the past 12 months. These results underscore the 
substantial role of work-related musculoskeletal symp-
toms—particularly in the neck and lower extremities—in 
contributing to burnout. Understanding these associa-
tions is essential for developing targeted preventive strat-
egies and interventions to reduce burnout and promote 
the well-being of dental students.
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