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One of the professions with high incidence of musculoskeletal disorder in the course of their professional career are
dentists. Musculoskeletal disorders among dental professionals start as early as during the course of clinical training
period at dental school. The aim of this study was to evaluate the prevalence of musculoskeletal pain among dental
students. The survey included the distribution of questionnaires to dental students from a private dental hospital during
a one-week period. The criterion for selection was third to fifth year undergraduate dental student. The questionnaire
included information on age and gender, and other variables such as year of study, presence of musculoskeletal pain,
location of pain, characteristic of pain such as pain duration and intensity and frequency of weekly exercise. Data was
analysed using SPSS Software and a chi-square test was done to find out association between variables. A total of
114 students participated in the study. 71.1% experienced musculoskeletal pain and this was more common in females
(80.5%). The percentage of participants reporting pain appeared to increase with the number of years in dental school
. The order of most prevalent pain locations was the neck/shoulder (44.4%), lower back (28.4%), thumb/hand (14.8%),
upper back (9.9%) and wrist (2.5%). The order of most prevalent pain locations was the neck/shoulder (44.4%), lower
back (28.4%), thumb/hand (14.8%), upper back (9.9%) and wrist (2.5%). Regular exercise was associated with alleviation
of some pain. Within the limits of this study, it was observed that there was a high prevalence of musculoskeletal pain
among dental students and prevalence was higher among females and dental interns. The most common area affected
by pain was the neck/shoulder region.
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Musculoskeletal disorders are characterized by the
presence of discomfort, persistent pain or disability
of the joints, tendons, and muscles, aggravated or
caused by repeated movements, static work postures or
forced body postures. One of the professions with high
incidence of musculoskeletal disorder in the course of
their professional career are dentists (Pollack, 1996;
Leggat, Kedjarune and Smith, 2007; Hayes, Cockrell and
Smith, 2009). Musculoskeletal disorder has also been
documented for dental hygienists and dental assistants
(Murtomaa, 1982; Stockstill et al., 1993; Augustson
and Morken, 1996). Studies have shown that dentists
experience more neck, shoulder and back pain compared
to practitioners in other occupational groups (Kuorinka
et al., 1987; van Doorn, 1995).

The work area of a dentist is narrow and because of this,
dentists are subjected to very inflexible work posture
during performance of dental treatment (Bramson, Smith
and Romagnoli, 1998). Furthermore, precise motor skills
are required during dental procedures to complete goal-
oriented tasks in a dynamic setting. The persistence and
aggravation of pain could be related to many physical
factors such as repetitive motion, awkward back postures,
long period of static posture and precise hand and wrist
movement (Graham, 2002; Alexopoulos, Stathi and
Charizani, 2004; Lindfors, von Thiele and Lundberg,
2006). Psychological stress during procedures due to
unexpected procedural challenges, time constraints and
such and possible pre-existing pain conditions may
also contribute to musculoskeletal pain among dental
practitioners.

Previous studies suggest that musculoskeletal disorders
among dental professionals start as early as during the
course of clinical training period at dental school (Melis
et al., 2004; Thornton et al., 2008). This is because dental
students train in the same environment and adapt the
same work behaviour as dental practitioners. However,
students perform dental procedures without an assistant
as four-handed dentistry is usually not available in a
dental school clinical setting. Thus, students have to
shift back and forth from the operating site to the tray
table, reach instruments after instruments, twist, bend
and contort their bodies in order to get closer to the
treatment site. Today’s generation of dental students
have been reported with increased prevalence of back
pain (Smith and Leggat, 2007). Melis et al reported that
work-related musculoskeletal disorder among dental
students occurs during the 4-year academic training
period (Melis et al., 2004) . Reising et al concluded that
70% of dental students experienced pain in the third year
(Rising et al., 2005). The development of chronic pain
problems and the frequency and duration of which pain
is maintained are greatly influenced by the methods of
which students use to acquire dental skills since the first
year of dental school.

Previously our department has published extensive
research on various aspects of prosthetic dentistry
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(‘Evaluation of Corrosive Behavior of Four Nickel-
chromium Alloys in Artificial Saliva by Cyclic
Polarization Test:An in vitro Study’, 2017; Ganapathy,
Kannan and Venugopalan, 2017; Jain, 2017a, 2017b;
Ranganathan, Ganapathy and Jain, 2017; Ariga et al.,
2018; Gupta, Ariga and Deogade, 2018; Anbu et al.,
2019; Ashok and Ganapathy, 2019; Duraisamy et al.,
2019; Varghese, Ramesh and Veeraiyan, 2019), this
vast research experience has inspired us to research
the prevalence of musculoskeletal pain among dental
students.

This retrospective study involved the construction and
distribution of questionnaires to dental students from
a private dental hospital during a one-week period.
The criterion for selection was third to fifth year
undergraduate dental students. Students who have a
history of trauma. rheumatoid arthritis, surgery of neck,
shoulder, back and hands were excluded from the study.
The survey was approved by the Ethical Committee Board
of the dental hospital. Informed consent was obtained
from all the participants and participation was voluntary
without any incentives offered. The survey was done
anonymously without identifiers of the participants.

The questionnaire included demographic information
such as age and gender, and other variables such as year
of study, presence of musculoskeletal pain, location of
pain, characteristic of pain such as pain duration and
intensity and frequency of weekly exercise. The location
of pain was classified into 5 regions: neck/shoulder,
upper back, lower back, thumb/hand and wrist. If more
than one body region was identified as being painful,
students marked the most symptomatic region. Pain
characteristic was assessed by duration and intensity
of pain. Pain duration was categorised to less than 1
hour, 1-3 hours and 4-8 hours per day. Pain intensity
was divided into mild, moderate and severe. Frequency
of weekly regular exercise was recorded as never, once
a week, thrice a week and five times a week.

Statistical Analysis: All the data obtained were entered
into Microsoft Office Excel (2013) and analysed using
SPSS Software Version 26.0. Data were subjected to
descriptive statistics in the form of frequency and
percentages. Chi-square test was conducted to check for
statistical significance between variables. Significance
test level was set at p<0.05.

A total of 114 undergraduate dental students participated
in the survey. This included 37 (32.5%) males and 77
(67.5%) females. Based on the year of study, 31 (27.2%)
were third years, 18 (15.8%) were fourth years and 65
(57%) were interns. Out of the total 114 participants,
71.1% reported with some type of musculoskeletal pain.
Based on gender, musculoskeletal pain was observed
in 80.5% of females and 51.4% of males and this
result was statistically significant (p<0.05)(Figure 1).



According to the year of study, the reported presence of
pain was higher in interns (83.1%), followed by fourth
years (61.1%) and third years (51.6%). The percentage of
participants reporting pain appeared to increase with the
number of years in dental school and this was found to

be statistically significant (p<0.05)(Figure 2).

Figure 1: Bar chart denotes the association between
presence of musculoskeletal pain and gender. X-axis
represents the presence of musculoskeletal pain and Y-axis
represents the percentage of male and female students.
Pearson Chi-Square value- 10.337; df- 1; p value- 0.001
(<0.05), hence, statistically significant. Presence of
musculoskeletal pain was significantly higher in females
(pink) compared to males.
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Figure 2: Bar chart denotes the association between
presence of musculoskeletal pain and year of study. X-axis
represents the presence of musculoskeletal pain and Y-axis
represents the percentage of students based on year of
study. Pearson Chi-Square value- 11.130; df- 2; p value-
0.004 (<0.05), hence, statistically significant. Presence of
musculoskeletal pain was significantly higher in interns
(grey) compared to final year and third year students.
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The order of most prevalent pain locations was the
neck/shoulder (44.4%), lower back (28.4%), thumb/
hand (14.8%), upper back (9.9%) and wrist (2.5%).
However, the association between the location of pain
and gender, and the location of pain and year of study
was statistically not significant (p>0.05)(Figure 3)(Figure
4). Most participants (59.3%) reported that the pain they
experienced lasted for 1-3 hours and this was more
common in females compared to males but this was
statistically not significant (p>0.05)(Figure 5). Based
on the year of study, the majority of interns (64.8%)
and final years (63.6%) experienced musculoskeletal
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pain which lasted for 1-3 hours and most third years
(62.5%) had musculoskeletal pain which lasted for less
than an hour. The association between duration of pain
and year of study was statistically significant (p<0.05)
(Figure 6). 65.4% of participants with musculoskeletal
pain reported the intensity of pain was mild, whereas
33.3% experienced moderate pain and 1.2% experienced
severe pain.

Figure 3: Bar chart denotes the association between
location of musculoskeletal pain and gender. X-axis
represents the location of musculoskeletal pain and Y-axis
represents the percentage of male and female students.
Pearson Chi-Square value- 1.885; df- 4; p value- 0.757
(>0.05), hence, statistically not significant. Males (brown)
experience more pain in the neck/shoulder and thumb/
hand region compared to females but the result was
statistically not significant.
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Figure 4. Bar chart denotes the association between
location of musculoskeletal pain and year of study. X-axis
represents the location of musculoskeletal pain and Y-axis
represents the percentage of students based on year of
study. Pearson Chi-Square value- 14.469; df- 8; p value-
0.070 (>0.05), hence, statistically not significant. Pain
in the neck/shoulder and wrist region was more among
interns (grey) whereas lower back pain was higher among
final year (blue) students but the result was statistically
not significant.
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The association between intensity of pain and gender,
and between intensity of pain and year of study was
statistically not significant (p>0.05)(Figure 7)(Figure
8). Presence of musculoskeletal pain was significantly
higher among those who do not engage in exercise or any
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physical activity (80.9%) compared to those who exercise
once and three times a week (p<0.05)(Figure 9). This
study evaluated the prevalence of musculoskeletal pain
in a sample of dental students at a private dental hospital.
Many research studies have reported high prevalence of
work-related musculoskeletal disorder among dentists.
Dental students were no exception. The results of this
study confirmed the presence of musculoskeletal pain
among dental students.

Figure 5: Bar chart denotes the association between
duration of musculoskeletal pain and gender. X-axis
represents the duration of musculoskeletal pain and
Y-axis represents the percentage of male and female
students. Pearson Chi-Square value- 1.640; df- 2; p
value- 0.440 (>0.05), hence, statistically not significant.
Most musculoskeletal pain lasted for 1-3 hours and this
was more common in females (pink) compared to males
but the result was statistically not significant.
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Figure 6: Bar chart denotes the association between
duration of musculoskeletal pain and year of study.
X-axis represents the duration of musculoskeletal pain
and Y-axis represents the percentage of students based
on year of study. Pearson Chi-Square value- 16.011; df-
4; p value- 0.003 (<0.05), hence, statistically significant.
Musculoskeletal pain which lasted for 1-3 hours were
significantly higher among interns compared to final year
and third year students.
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The survey revealed that 71.1% of students reported some
type of musculoskeletal pain. This confirmed an early
study by Rising et al on their reports of body pain in a
dental student population which concluded 46-71% of
dental students reported body pain (Rising et al., 2005).
Movahhed et al studied the musculoskeletal pain report
among Mashhad dental students and found that most
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undergraduate dental students (81.6%) reported pain at
least in one region of the body (Movahhed et al., 2013).
A study on the perceived musculoskeletal symptoms
among dental students in the clinic work environment
by Thornton et al also found that the majority of dental
students had musculoskeletal pain (Thornton et al.,
2008). The studies were in agreement with our current
findings.

Figure 7: Bar chart denotes the association between
intensity of musculoskeletal pain and gender. X-axis
represents the intensity of musculoskeletal pain and Y-axis
represents the percentage of male and female students.
Intensity of musculoskeletal pain was mild for most male
and female students. Pearson Chi-Square value- 0.363;
df- 2; p value- 0.834 (>0.05), hence, statistically not
significant. More males (brown) experienced mild intensity
of musculoskeletal pain compared to females but this was
statistically not significant.
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Figure 8: Bar chart denotes the association between
intensity of musculoskeletal pain and year of study.
X-axis represents the intensity of musculoskeletal pain
and Y-axis represents the percentage of students based on
year of study. Pearson Chi-Square value- 9.211; df- 4; p
value- 0.056 (>0.05), hence, statistically not significant.
More third years (green) experienced mild intensity of
musculoskeletal pain compared to interns and final years
but this was statistically not significant.
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The current study found that musculoskeletal pain was
higher in female dental students compared to males
students. In 2006, Lindfors et al reported that female
dentists showed a higher prevalence of musculoskeletal
pain (Lindfors, von Thiele and Lundberg, 2006), which
coincided with our findings. Movahhed et al also
reported the majority of dental students with body



pain were females (Movahhed et al.,, 2013). A past
study on the prevalence and risk factor associated
with musculoskeletal pain among students of MGM
Dental College found that more male dental students
experienced musculoskeletal pain compared to female
students (Madaan and Chaudhari, 2012) and this did not
coincide with the current study.

Figure 9: Bar chart denotes the association between
presence of musculoskeletal pain and frequency of weekly
exercise. X-axis represents the presence of musculoskeletal
pain and Y-axis represents the percentage of student’s
frequency of weekly exercise by students. Pearson Chi-
Square value- 13.390; df- 3; p value- 0.006 (<0.05),
hence, statistically significant. Significantly more students
who did not experience musculoskeletal pain exercise
five times a week whereas most students who experience
musculoskeletal pain never engage in weekly exercise.
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According to our results, a higher percentage of interns
experienced musculoskeletal pain, followed by fourth
years and third years. Musculoskeletal pain appeared
to increase with the number of years in dental school.
This finding coincided with a study by Rising et al who
also found body pain to be more prevalent in interns
and least prevalent in third year students (Rising et al.,
2005). Interns (84%) were also reported to experience
more body pain compared to fourth year (81%) and third
year (78%) students in a study by Madaan et al (Madaan
and Chaudhari, 2012).

We found that the most common area affected by pain
was the neck/shoulder region (44.4%), followed by the
lower back region (28.4%). Rising et al also reported a
similar finding which stated the most prevalent location
of pain reported by dental students were neck/shoulder
region and back pain (Rising et al., 2005). Prevalence
of neck/shoulder pain in our survey was almost similar
to the results of a study by Morse et al in 2007 in which
37% of students reported neck pain (Morse et al., 2007).
Melis et al found the prevalence of neck pain among
Italian dental students as 40.4% which was similar to
our study (Melis et al., 2004).

The results of this study showed that dental students are
at a risk for development of musculoskeletal disorders.
Strategies for reducing musculoskeletal disorder should
be elucidated before it affects a large number of dentists.
It is of utmost importance to educate students on
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proper ergonomics during clinical procedures as well as
musculoskeletal cares.

CONCLUSION

Within the limits of this study, it was observed that
there was a high prevalence of musculoskeletal pain
among dental students and prevalence was higher among
females and dental interns. The most common area
affected by pain was the neck/shoulder region.
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