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Abstract— Background: Musculoskeletal Disorders (MSDs) are
common among dental profession students due to prolonged
uncomfortable postures, repetitive movements, and high workloads, A
preliminary study at the Educational Dental and Oral Hospital in
Semarang found frequent complaints of neck, back, and hand pain,
However, research on contributing factors remains limited, Purpose:
This study aims to describe MSDs complaints among dental
profession students. Methods: This cross-sectional study, conducted
from in Januari-February 2025 involved 56 dental profession
students selected through simple random sampling, Independent
variables included age, gender, BMI, exercise duration, work
duration, and knowledge of dental ergonomics, while MSD
complaints were assessed using the Nordic Body Map (NBM)
questionnaire, Ethical approval was obtained, and data collection
involved informed consent and questionnaire interviews, Univariate
analysis was performed using IBM SPSS Statistics 21, Result: Most
participants were 23-24 years old, female, and had an ideal BMI,
Moderate MSD complaints were common (82,1%), with higher risks
in women, obese individuals, and those with low ergonomic
knowledge, The back, waist, and right shoulder were the most
affected areas, with extreme pain mainly in the back (5,4%),
Conclusion: Most dental profession students experience moderate
MSD complaints, especially females and those with over 12 months
of work, Preventive strategies like ergonomic education, proper
tools, rest, and exercise are essential to reduce risks,
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l. INTRODUCTION

Musculoskeletal Disorders (MSDs) are disorders of soft
tissues caused by unergonomic working postures, repetitive
movements, and high force use without adequate rest?, This
disorder often occurs in areas of muscles, tendons, ligaments,
and cartilage in the legs, neck, and lower back?, Common
symptoms include pain, fatigue, stiffness, and muscle
weakness, which can interfere with work activities and the
quality of life of individuals who experience it?,

In the world of dentistry, especially in dental professional
students, the risk of MSDs is quite high, This is due to an
awkward and prolonged working posture when performing
dental treatment procedures, In addition, students often
perform repetitive movements without adequate rest, as well

as a lack of ergonomic adjustments in the workplace?*, High
workload and academic stress can also lead to mental stress,
which further increases the risk of musculoskeletal disorders?®,

Some studies show that the prevalence of MSDs in the
dental profession is very high, ranging from 64% to 93%°, A
study in the United States reported that 75,1% of dental health
workers experienced hand disorders, while a study in Saudi
Arabia found that 68% of dental students experienced pain in
the lower back, shoulders, and neck’, In Indonesia, research
conducted on dentists and dental students found that there
were five highest complaints of MSDs, namely waist 55%,
right shoulder 49%, upper neck 48%, wrist 45% and lower
neck 42%2,

Pathophysiologically, MSDs occur due to unergonomic
posture, repetitive movements, lack of rest, and prolonged
mental stress, This condition can impact muscles, ligaments,
and cartilage, leading to pain and impaired mobility®, In the
context of dental education, various studies have proven that
students of the dental profession are prone to MSDs due to a
lack of awareness of ergonomics in their clinical practice 9%,

The results of a preliminary study at the Teaching Dental
and Oral Hospital (RSGMP) of the Universitas
Muhammadiyah Semarang (Unimus) showed that three out of
five dental professional students experienced complaints of
pain in the neck, back, and hands due to repetitive clinical
activities, However, there is still little research that
specifically addresses the factors in the dental education
environment that contribute to the prevalence of MSDs in
professional students, especially at RSGMP Unimus,

With the vacancy of the study, this study aims to describe
complaints of MSDs in dental professional students at
RSGMP Unimus, In addition to ergonomic factors, this study
also suspects that there are other factors that can contribute to
the occurrence of MSDs, such as suboptimal rest patterns,
academic stress, and exercise habits and physical activity
outside the clinical setting, It is hoped that the results of this
study can be the basis for the development of prevention and
intervention strategies to reduce the risk of MSDs in dental
professional students,
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Il. METHOD

This type of research is observational with a cross-
sectional desain which will be carried out in Januari-February
2025, The total population of 127 subjects who are young
dental professional students of the Semarang Teaching Dental
and Oral Hospital, Sampling in this study used a simple
random sampling technique calculated with the slovin
formula and the results of 56 subjects were obtained, The
independent variables in this study were age, gender, Force
level, BMI (body mass index), length of exercise, exercise
habits, length of work and level of knowledge related to dental
ergonomics, The bound variable of musculoskeletal disorders
complaints was measured using the Nordic Body Maps
(NBM) questionnaire to assess attitudes  towards
musculoskeletal disorders (MSDs) complaints felt in dental
professional students at RSGM Universitas Muhammadiyah
Semarang,

This research has received ethical approval from the health
research ethics commission, Dental and Oral Hospital,
Universitas Muhammadiyah Semarang No.
004/RSGM.KEPK/PE/2025, The research began with the
signing of informed consent, after which a questionnaire
interview was conducted, Univariate data analysis to
determine the frequency distribution of each variable and
presented in the form of a frequency table with a mean value £
standard deviation or as a median (minimum-maximum) with
software for data analysis was carried out using IBM SPSS
Statistics 21,

I1l.  RESULTS AND DISCUSSION

Based on the results in table 1, the frequency distribution
at the age of mostly 23 and 24 years old (30,4%), gender
mostly (75,0%), the highest force level in Batch XI (44,6%),
BMI (Body Mass Index) as much as (69,6%) had ideal results,
exercise was mostly less than 1 hour (62,5%), Most of the
subjects did not smoke (89,3%), the duration of work was
mostly more than 12 months (80,4%), The level of knowledge
related to ergonomic dental is mostly good (96,4%) and most
of them have complaints of musculoskeletal disorders in the
moderate category (82,1%),

In Table 2, the data shows that the 26-year-old age group
has the lowest complaints of MSDs with only 4,3% in the
medium category and 0% in the high and very high category,
Women are more susceptible to experiencing complaints of
high levels of MSDs (77,8%) than men (22,2%), Level XllII
students have the highest proportion in the high category
(44,4%) and are the only ones who experience very high
complaints, Individuals with obesity (77,8%) as well as those
who rarely exercise for less than 1 hour have a higher risk of
experiencing high and very high complaints, Working time of
more than 12 months was also associated with higher
complaints (77,8%), In addition, individuals with low
ergonomics knowledge had the highest proportion in the high
category (100%) and were the only group to experience very
high complaints, suggesting that a lack of understanding of
ergonomics contributed to an increase in MSD complaints,

Based on table 3, it shows that the frequency distribution
based on the level of MSDs complaints is the majority of non-
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painful complaints are found in the left forearm (96,4%),
followed by the left elbow and left hand (92,9%), as well as
the left elbow and the sole of the left foot (91,9%), Complaints
of mild pain were most common in the back (58,9%), waist
(51,8%), and right shoulder (42,9%), The majority of pain
complaints occurred in the back (21,4%), followed by the right
shoulder (16,1%) and waist (12,5%), Meanwhile, complaints
of extreme pain were most experienced in the back (5,4%),
followed by the waist, lower waist, and buttocks (3,6%), as
well as several other parts of the body with a smaller
percentage (1,8%),

Individual factors have an important role in the incidence
of musculoskeletal disorders in dental professional students at
RSGMP Universitas Muhammadiyah Semarang, Gender is
one of the factors that contribute to the rate of musculoskeletal
complaints12, Women are more prone to musculoskeletal
disorders than men, which can be attributed to physiological
differences, such as lower muscle strength, more flexible joint
structure, and hormonal changes that affect pain perception
and muscle endurancel3, Previous research has shown that
women report musculoskeletal pain more often than men,
especially in professions that require static postures and
repetitive movements over long periods of time, such as
dentistry14,

TABLE 1. Frequency distribution

Variable Category f (%)
Age (years)
22 7 12,5
23 17 30,4
24 17 30,4
25 13 23,2
26 2 3,6
Gender
Man 14 25,0
Woman 42 75,0
Force Level
IX 17 30,4
X 2 3,6
Xl 25 446
Xl 7 12,5
X 5 8,9
BMI (body mass index)
Low 4 71
Ideal 39 69,6
Excess Weight 9 16,1
Obesity 4 7,1
Long Exercise (hours)
<l 35 62,5
>1 21 37,5
Smoking Habits
Yes 6 10,7
No 50 89,3
Length of Work (month)
<12 11 19,6
>12 45 80,4
Dental Ergonomics
Knowledge
Moderate 2 3,6
Good 54 96,4
Complaints of
Musculoskeletal Disorders
Moderate 46 82,1
High 9 16,1
Very High 1 1,8
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TABLE 2, MSDs Complaints Based on Subject Characteristics
MSDs Complaints
Variable Moderate High Very High
f % f % f %
Age (years)
22 11 23,9 3 333 1 100
23 15 32,6 3 33,3 0 0
24 10 21,7 1 111 0 0
25 8 17,4 2 22,2 0 0
26 2 43 0 0 0 0
Gender
Man 14 30,4 2 22,2 0 0
Women 32 69,6 7 77,8 1 100
Force Level
IX 9 19,6 2 22,2 0 0
X 2 43 0 0,0 0 0
Xl 16 34,8 2 22,2 0 0
Xl 1 2,2 1 11,1 0 0
X1 18 39,1 4 44,4 1 1
BMI (body mass index)
Low 4 8,7 0 0 0 0
Ideal 31 67,4 7 77,8 1 100
Excess Weight 8 17,4 1 11,1 0 0
Obesity 3 6,5 1 11,1 0 0
Long Exercise (hours)
<1 29 63,0 5 55,6 1 100
>1 17 37,0 4 44,4 0 0
Smoking Habits
Yes 6 13,0 0 0 0 0
No 40 87,0 9 100 1 100
Length of Work (month)
<12 9 19,6 2 22,2 0 0
>12 37 80,4 7 77,8 1 100
Dental Ergonomics Knowledge
Moderate 44 95,7 9 100 1 100
Good 2 4,3 0 0 0 0
Complaint Rate
No Complaints Doesn't Hurt A Bit Painful Pinful Very Painful
f % f % f % f %
1 Pain in the upper neck 19 33,9 28 50 8 14,3 1 1,8
2 Pain in the lower neck 28 50 22 39,8 5 8,9 1 18
3 Pain in the left shoulder 36 64,3 14 25 5 8,9 1 18
4 Pain in the right shoulder 22 39,3 24 42,9 9 16,1 1 18
5 Pain in the back 8 14,3 33 58,9 12 214 3 54
6 Pain in the right upper arm 34 60,7 17 30,4 4 7,1 1 18
7 Pain in the waist 18 32,1 29 51,8 7 12,5 2 3,6
8 Pain below the waist 37 66,1 11 19,6 6 10,7 2 3,6
9 Pain in the buttocks 44 78,6 10 17,9 0 0 2 3,6
10 Pain in the left elbow 52 92,9 3 54 1 18 0 0
11 Pain in the right elbow 51 91,1 4 71 1 1,8 0 0
12 Pain in the left forearm 54 96,4 1 18 1 18 0 0
13 Pain in the right forearm 42 75 11 19,6 3 54 0 0
14 Pain in the left wrist 48 85,7 6 10,7 1 18 1 18
15 Pain in the right wrist 36 64,3 15 26,8 4 71 1 1,8
16 Pain in the left hand 52 92,9 3 54 1 18 0 0
17 Pain in the right hand 43 76,8 9 16,1 3 54 1 1,8
18 Pain in the left thigh 50 89,3 5 8,9 1 18 0 0
19 Pain in the right thigh 47 83,9 7 12,5 2 3,6 0 0
20 Pain in the left knee 50 89,3 4 71 2 3,6 0 0
21 Pain in the right knee 49 87,5 5 89 2 3,6 0 0
22 Pain in the left calf 46 82,1 9 16,1 1 18 0 0
23 Pain in the right calf 46 82,1 10 17,9 0 0 0 0
24 Pain in the left ankle 46 82,1 9 16,1 1 18 0 0
25 Pain in the right ankle 46 82,1 9 16,1 1 1,8 0 0
26 Pain in the sole of the left foot 51 91,1 3 54 2 3,6 0 0
27 Pain in the sole of the right foot 50 89,3 3 54 3 54 0 0
The age of the respondents in this study ranged from 22— intensity, Dental students in this age range face increased
26 years, which was a period of high clinical training  workload and exposure to ergonomic risks due to less than
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ideal working positions, repetitive movements, and long work
durations, Although young age is generally associated with
better physical endurance, prolonged occupational exposure
can increase the risk of musculoskeletal injury if not balanced
with the application of proper ergonomic principlesl5, Some
studies state that the longer a person works with an
unergonomic posture, the higher the risk of developing
musculoskeletal disorders due to accumulated muscle fatigue
and mechanical stress16,17,

In addition, body mass index (BMI) is also a factor that
can contribute to the incidence of musculoskeletal disorders,
Individuals with higher BMI have a greater tendency to
experience complaints due to increased mechanical load on
the musculoskeletal system18, Excess weight can increase the
pressure on the joints, especially when working in a static
position for long periods of time, In contrast, individuals with
low BMI may have weaker muscle strength, making them
more susceptible to muscle fatigue which can increase the risk
of musculoskeletal painl9,

A static working position for long periods of time,
especially when performing actions such as dental
examinations, cleanings, and restorations, causes excessive
stress on certain muscle groups20, Unergonomic sitting
positions, the use of inappropriate tools, as well as the lack of
facilities that support good working posture can exacerbate the
risk of musculoskeletal21, In dental practice, the forward
bending position and frequent rotation of the neck can cause
tension in the neck, shoulders, and lower back muscles, which,
if continued, can lead to long-term22

Complaints of moderate Musculoskeletal Disorders with a
working period of >12 months were 37 people (80,4%), This
is due to the length of the working period which also plays a
role in the occurrence of MSDs and the degree of severity felt
by dental students, Musculoskeletal Disorders take a long time
to develop, the longer a person's working life, the higher the
risk of a person developing MSDs complaints23,

The duration of work without sufficient breaks is also a
factor that increases the risk of musculoskeletal disorders,
Students of the dental profession often have to work for long
periods of time without adequate rest, leading to the
accumulation of muscle fatigue24, Some studies confirm that
regular work breaks can help reduce muscle fatigue and lower
the risk of work-related injuries8,25, Therefore, the
application of preventive strategies such as regular muscle
stretching, ergonomic posture settings, and regular interval
breaks are highly recommended to reduce the physical load on
the body,

High workloads, academic demands, as well as stress in
the work environment can increase muscle tension
contributing to an increased risk of musculoskeletal pain26,
Stress can lead to an unconscious increase in muscle tension,
especially in the neck, shoulders, and back areas, which in the
long run can worsen musculoskeletal conditions, In addition, a
lack of physical activity or insufficient duration of exercise
can also exacerbate this problem, as muscles that are rarely
used or strengthened are more prone to fatigue and injury,
Regular physical exercise, especially those that focus on
stretching and strengthening muscles, can help reduce the risk
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of musculoskeletal pain as well as increase muscle resistance
to work stress27,

To reduce the risk of musculoskeletal disorders in dental
students, comprehensive preventive efforts are needed,
Education about ergonomics must be improved so that
students better understand the importance of correct posture
and how to reduce muscle tension during work, In addition,
the provision of ergonomic work facilities, such as chairs and
tools that can be adjusted to the posture, needs to be
considered to reduce pressure on the musculoskeletal system,
The application of simple physical exercises before and after
work can also help improve muscle flexibility and reduce the
risk of work-related injuries, With greater awareness of risk
factors for musculoskeletal disorders and the implementation
of appropriate prevention strategies, it is hoped that dental
students can work more comfortably and productively without

experiencing negative impacts on their musculoskeletal health,

IV. CONCLUSION

Based on the results of the analysis, it can be concluded
that the majority of dental professional students at RSGMP
Universitas Muhammadiyah Semarang experience moderate
Musculoskeletal Disorders (MSDs) complaints, In terms of
individual characteristics, most of the respondents were
female, aged 23-24 years, and had an ideal Body Mass Index
(BMI),

Regarding lifestyle, the majority of respondents have a
duration of exercise <l hour per week and do not have a
smoking habit, Based on employment factors, MSDs
complaints are most commonly found in students with a
working period of >12 months, Meanwhile, the majority of the
level of knowledge about dental ergonomics is in the good
category,

To reduce the risk of musculoskeletal disorders, a
comprehensive prevention strategy is needed, including
education on ergonomics, the use of work tools that support
good posture, the application of periodic rest, and physical
exercise that can help reduce muscle tension, By applying the
principles of ergonomics and proper preventive measures, it is
hoped that dental students can work more comfortably and
productively without experiencing a negative impact on their
musculoskeletal health,
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