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Objective: Musculoskeletal disorders (MSDs) are injuries to the musculoskeletal (MSK) system
that occur due to repetitive or singular trauma and negatively affect one’s daily life. Dentistry is
a field that exposes professionals to the highest rate of work-related MSDs. This study aimed to
assess the prevalence and predictors of MSK pain among a sample of dental students.
Methods: A cross-sectional study was conducted among a sample of 377 dental students
and interns at the dental school of King Abdulaziz University, Jeddah, Saudi Arabia. We
distributed a validated questionnaire, the Nordic Back Pain Questionnaire, which included
additional questions, to all dental students participating in clinical practice and to dental
interns. Categorical variables were described by presenting frequencies and percentages, and
continuous variables by displaying means and standard deviations. Logistic regression was
performed to identify predictors for developing MSK pain over the last 12 months.
Results: Overall, 91.2% of the participants experienced MSK pain or discomfort in one or
more body parts over the last 12 months. The highest prevalence was for neck pain (69.2%),
followed by shoulder pain (67.1%) and lower back pain (65%). Females were more likely
= 2.98, 95% confidence interval [CI]:
1.3-6.7), and those who exercised regularly were less likely to experience MSK pain than
were those who did not (OR = 0.27, 95% CI: 0.1-0.6).

Conclusion: This study showed a concerningly high prevalence of MSD symptoms among

than males to experience MSK pain (odds ratio [OR]

dental students, especially in the neck, shoulders, and lower back. Educational and occupa-
tional health programs in preclinical years could be effective for reducing MSK pain.
Keywords: occupational hazards, dental students, musculoskeletal disorders, occupational

health, ergonomics

Introduction
Musculoskeletal disorders (MSDs) are defined as injuries to the musculoskeletal
(MSK) system that can happen due to repetitive or singular trauma and that
adversely affect an individual’s daily life.' The dental field exposes professionals
to a high rate of job-related MSDs. These occupational MSDs result from multiple
factors, such as working in a restricted working field for prolonged hours while
maintaining static posture, making repetitive wrist movements, and maintaining
a bent neck.”> These problems could lead to a decline in dental professionals’
health, which could increase the amount of sick leave.®

MSDs are one of the most common work-related health hazards for healthcare

professionals, particularly among dentists.” Several studies have been conducted to
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assess MSK pain among dental students. In the United
States, 46% to 71% of dental students reported body
pain, with the percentage increasing by school year.®
Research in the United Kingdom showed that the lower
back was the most common area for pain at a rate of 54%.’
Another study in Europe showed that 92% of participants
reported neck, shoulder, elbow, wrist, or hip pain,10 while
research in Indonesia showed that 63.5% of dentists
experienced MSD symptoms.'' High MSK pain rates for
dental students have also been reported in local studies. In
a cross-sectional study of 68 dentists in Hail, Saudi
Arabia, the prevalence of MSK pain was 77.9%.'
A study involving the observation of 134 dental students’
postural positions found that 89% of students had poor to
medium levels of postural awareness, which was reflected
in the high prevalence of MSDs (75%)."*

Dentistry is considered to be a continuously developing
profession in Saudi Arabia. The Saudi Ministry of Health
reported that there were 16,752 dentists in 2018, 12,430 of
whom were residents, thus comprising 74.2% of all den-
tists working in Saudi Arabia.'* MSK pain is a major
occupational health concern in the dental field,'” and the
high rates of MSK pain among dentists can be attributed to
various physiological and ergonomic factors related to the
profession.'®

Identifying the prevalence and predictors of MSDs will
allow better understanding of its early development among
dental students, as well as influence planning of preventive
measures, such as the employment of ergonomic and
proper posture principles within their curricula later on.
Furthermore, data regarding MSD among dental students
in Saudi Arabia is limited. Therefore, this study was con-
ducted to assess the prevalence and predictors of MSK
pain in a sample of undergraduate dental students.

Methods

Study Design

This cross-sectional study was conducted at King
Abdulaziz University, Faculty of Dentistry (KAUFD) in
Jeddah, Saudi Arabia.

Participants and Data Collection

In order to assess MSK pain, we distributed a self-report
questionnaire to all dental students in clinical years (4th,
Sth, and 6th year) and dental interns (n= 625). Students at
KAUFD start their clinical exposure in their fourth year,
working around 12 hours per week. Data were collected

from February 2018 to July 2018. The questionnaire was
distributed to dental students during their clinical sessions
and to interns during their mandatory weekly teaching
lectures.

Questionnaire

The questionnaire was divided into 4 sections, with a total
of 61 questions. The first section was used to collect
sociodemographic data: gender, age, weight, height, body
mass index (BMI), school year, physical activity level, and
whether they stretch after exercise (8 questions).
The second section was the English version of the vali-
dated Nordic Back Pain Questionnaire,'” which includes
36 “Yes or No” questions to collect information regarding
history of trouble (such as, ache, pain, discomfort, numb-
ness), in the 12 months and in the past 7 days preceding
the survey, in a respondent’s neck, shoulders, elbows,
upper back, wrists/hands, lower back, hips/thighs, knees,
and ankles/feet experienced. This section also asks
whether respondents sought medical attention in the past
12 months, and if the pain prevented them from perform-
ing normal activities in the past 12 months, with regards to
the anatomical sites listed above. The psychometric prop-
erties of the Nordic Back Pain Questionnaire showed good
reliability and validity which makes it adequate for asses-
sing health-related factors at work.'® The third section
included a numeric rating scale from one to 5, which
was used to identify the severity of pain in respondents’
eyes, neck, shoulders, upper back, elbows, lower back,
arms, wrists/hands, thighs, knees, calves, and feet/ankles
(12 questions). A score of one indicates extremely com-
fortable and a score of 5 indicates extremely uncomforta-
ble. An overall score for each body part was calculated by
summing the scores of the different questions for the
respective body part. The fourth section of the question-
naire included 5 questions added by the investigators to
evaluate work-related actions that might influence MSK
pain: repeated neck bending, arms outstretched for long
periods, repetitive movements during work, stretching
exercises between patients, and regular wear of dental
loupes.

Ethical Considerations

We obtained ethical approval from the ethical approval
committee at King Abdulaziz University, Faculty of
Dentistry, Jeddah, Saudi Arabia (ethical approval number:
032-02-18). This study was conducted in accordance with
the Declaration of Helsinki. Implied consent was obtained
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from all participants. They were informed that participa-
tion was voluntary and that filling out the questionnaire
indicated their agreement to participate in the study. The
questionnaire was accompanied by a cover letter explain-
ing the study’s objective and reassuring respondents of the
confidentiality of the data.

Statistical Analyses

For descriptive statistics, categorical variables were pre-
sented as frequencies and percentages, while continuous
variables as means and standard deviations (SD). A chi-
square test was used to assess the associations between
categorical variables. Degree of discomfort scores were
checked for normality by wusing Shapiro-Wilk and
Kolmogorov—Smirnov tests. Scores between males and
females were compared by conducting a two-sample
t-test. Logistic regression analysis was performed to iden-
tify predictors of developing MSK pain over the last 12
months. Variables that were significant in the univariate
analyses were entered into a multivariate model. P-values
of <0.05 were considered statistically significant. Analyses
were performed with SPSS, version 23.0 (IBM Corp.,
Armonk, NY, USA).

Results

A total of 377 out of 625 dental students agreed to parti-
cipate, yielding a response rate of 60.3% (50.8% for
males, and 68.4% for females). The mean age was 22.8
+ 1.4 years, and 61.5% were females. Half of the males
(49.3%) and 28.4% of the females reported performing
physical exercise regularly (Table 1). The majority of
respondents had MSK pain or discomfort in one or more
body parts during the last 12 months (91.2%).

The prevalence of MSK pain in the neck, wrist/hand,
upper back, and lower back in the past 12 months is shown
in Table 2. Neck pain in the last 12 months was most
common, reported by 69.2% of the participants, followed
by shoulder pain (67.1%) and then lower back pain (65%).
Students were most frequently prevented from performing
normal activities in the last 12 months due to shoulder pain
(18.8%) and lower back pain (18.6%). Less than 10% had
visited a physician for their MSD in the 12 months pre-
ceding the survey. The most frequent reason for the visit
was shoulder pain (8.2%) and the least common was hip/
thigh pain (3.2%). In addition, 37% of the students
reported pain that affected the neck, shoulders, or lower
back over the past 7 days.

Table | Demographic and Physical Activity Characteristics of
Participants, Stratified by Gender

Variables Male Female P-value
(n = 145) (n =232)
Age, mean * SD 23015 227+13 0.022"
Weight, mean + SD 769 + 183 549 = 10.1 <0.001"
Height, mean + SD 172.0 + 10.3 1587 + 5.5 <0.001"
Body mass index, mean + SD 26.1 £ 6.7 218 +3.6 <0.001"
School year
4th year 53 (36.6%) 70 (30.2%) 0.209*
Sth year 46 (31.7%) 65 (28%)
6th year 28 (19.3%) 52 (22.4%)
Intern 18 (12.4%) 45 (19.4%)
Exercise regularly
No 73 (50.7%) 166 (71.6%) <0.001%
Yes 71 (49.3%) 66 (28.4%)
Stretch after workout®
No 38 (56%) 24 (36.4%) 0.024"
Yes 30 (44%) 42 (63.6%)

Notes: Values given as n (%) except where otherwise indicated. Some numbers do
not add up to the total because of missing values. “Two-sample t-test. *Chi-square
test. *Only participants who exercised were asked this question.

Table 3 illustrates the mean discomfort scores for the
different body parts. Females had higher levels of dis-
comfort than males did in the eyes, neck, shoulders,
lower back, arms, wrists/hands and knees. There was
no difference in the level of discomfort between genders
for other body parts. The highest discomfort score
among females was in the neck (3.2 #1.1), followed
by the lower back (3.1 +1.4) and shoulders (3.1 £1.2);
whereas the highest score among males was for the
lower back (2.6 +1.4) followed by the neck (2.4 £1.2).
Overall, the lowest levels of discomfort were reported
for the thighs (1.67 = 1.1) and the calves (1.69 + 1.1)
(data not shown).

As presented in Figure 1, most of the respondents
reported bending their necks and performing repetitive
movements during work for prolonged periods (82%).
A quarter of the respondents reported performing
a stretching exercise between patient appointments; only
11% of the respondents reported wearing dental loupes
regularly while working.

Predictors of MSK pain are displayed in Table 4.
Females were more likely than males to have MSK pain
in the 12 months preceding the survey (odds ratio [OR] =
2.98, 95% confidence interval [CI]: 1.3-6.7), and students
who exercised regularly were less likely to report MSK
pain in the year prior to the survey than were those who
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Table 2 Prevalence of Musculoskeletal Disorders in Different Body Parts (n = 377)
Body Part Have You at Any Time During During the Last 12 Months Have you | During the Last 12 During the Last 7
the Last 12 Months Had Been Prevented from Carrying Out Months Have You Days Have
Trouble (Such as Ache, Pain, Normal Activities (eg Job, Seen a Physician for | You Has Trouble
Discomfort, Numbness) in: Housework, Hobbies) Because of This Condition: in:
n (%) This Trouble in: n (%) n (%)
n (%)
Neck 261 (69.2) 64 (17.0) 23 (6.1) 140 (37.1)
Shoulders 253 (67.1) 71 (18.8) 31 (8.2) 139 (36.9)
Upper back 177 (46.9) 54 (14.3) 18 (4.8) 101 (26.8)
Elbows 69 (18.3) 38 (l0.1) 24 (6.4) 31 (8.2)
Wriststhands | |71 (45.4) 59 (15.6) 20 (5.3) 71 (18.8)
Lower back | 245 (65.0) 70 (18.6) 23 (6.1) 138 (36.6)
Hips/thighs 75 (19.9) 26 (6.9) 12 (3.2) 29 (7.7)
Knees 107 (28.4) 42 (11.1) 18 (4.8) 46 (12.2)
Ankles/feet 117 (31.0) 39 (10.3) 17 (4.5) 54 (14.3)

Note: The results presented in this table were obtained from the validated Nordic Back Pain Questionnaire.

Table 3 Respondents’ Scores for Degree of Discomfort in
Different Body Parts Within the Last 7 Days, Stratified by
Gender (n = 377)

Body Part Male Female P-value*
Mean (SD) Mean (SD)
Eyes 1.92 (1.1) 24 (1.2) <0.001
Neck 24 (1.2) 32 (1.13) <0.001
Shoulders 2.2 (1.3) 3.1 (1.2) <0.001
Upper back 2.3 (1.3) 2.6 (1.4) 0.12
Elbows 1.6 (1.1) 1.7 (1.1) 0.58
Lower back 2.6 (1.4) 3.1 (1.4) <0.001
Arms 1.6 (1.1) 1.9 (1.2) 0.03
Wrists/hands 1.9 (1.2) 22 (1.4) 0.05
Thighs 1.5 (1.04) 1.8 (I.1) 0.06
Knees 1.6 (0.9) 2 (1.3) 0.009
Calves 1.6 (1.1) 1.7 (1.2) 0.41
Feet/ankles 1.8 (1.2) 2.1 (1.3) 0.082

Notes: The results presented in this table were obtained from the third section of
the questionnaire. *Two-sample t-test.

did not (OR = 0.27, 95% CI: 0.1-0.6). Univariate regres-
sion revealed that increased height was a predictive factor
for developing MSK pain (OR = 2.05, 95% CI: 1.0-4.45),
but it lost its statistical significance when entered in the
multivariate model (data not shown).

Discussion

MSDs are a global work-related disorder and the second
most common cause of disability in the workplace.'*=° It
has been estimated that half of work absences of more than
3 days and almost all work absences of more than 2 weeks

are caused by MSDs.?’ MSK pain is common among

dentists and dental students, with several risk factors
increasing its prevalence.**'??? In the current study, we
aimed to determine the prevalence of MSK pain and
identify the potential predictors among a sample of under-
graduate dental students by using a modified validated
questionnaire. The study revealed a high prevalence of
MSK pain, with neck pain being reported by the highest
number of students, followed by shoulder pain.

The results of the current study showed that 91.2% of
participants had MSK pain or discomfort in one or more
body parts during the 12 months preceding the survey.
This finding is higher than the reported prevalence of
MSK pain among dental students and dentists in other
countries, such as the United States (46-71%),° the
United Kingdom (54%),” Indonesia (63.5%),"" Australia
(64%),” and the Czech Republic (39%).?* In our study, the
highest prevalence for pain was related to the neck
(69.2%), followed by the shoulder (67.1%) and then the
lower back (65%). The current study showed a slightly
higher prevalence of neck pain compared to that found in
the studies by Al-Mohrej et al'® in 2016 in Riyadh, Saudi
Arabia (34.3%), by Akesson et al'® in 1999 in Sweden
(48%), and by Vijay and Ide’ in 2016 in the United
Kingdom (50%). The reported prevalence of shoulder
pain in the current study was also higher than that found
in the studies by Al-Mohrej et al'> (34.3%) and Akesson
et al'® (44%). The prevalence of lower back pain in the
current study was comparable to that in previous studies,
such as those by Al-Mohrej et al'® (68%), and Vijay and
Ide’ (54%). Some results of our study, however, differed
from those of previous studies.”'®'® These differences
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Work-related condition

The neck is repeatedly bent forward, backward, or sideways
for long periods

Prolonged work performed with the arm stretched forward
or outward, unsupported or above shoulder level

Prolonged work performed by using repetitive movements

Performed stretching exercises between patient visits

Wore dental loupes regularly while working

10

| 108

20 30 40 50 60 70 80 90 100

Figure | Distribution of participant responses by prolonged work-related condition (n = 377).

may be due to differences in the inclusion criteria for
multiple dentist specialties and different workloads.

Our participants reported that they were most fre-
quently unable to perform their usual activities during
the last 12 months due to shoulder pain (18.8%).
Furthermore, 8.2% of participants visited a physician for
shoulder pain. Our finding of a high MSK pain prevalence,
especially neck pain, followed by shoulder pain and lower
back pain, may be attributable to dental students’ sitting
positions and work environments. These risks need to be
improved in order to reduce MSK pain in dentists.'®
Ergonomic hazards are a dominant factor in dental practice
and include repetitive motions such as long hours of bend-
ing, static posture, and other environmental factors in
dental clinics."> When individuals sit unsupported, which
is a frequent position in dental practice, lumbar and cervi-
cal lordosis flattens out. In turn, intradiscal pressure and
tension over the paraspinal musculature increase, causing
neck and low back pain.** The consequence of MSK pain
for dental professionals’ health could have an impact on
work efficiency and working hours, increase the amount of
sick leave, influence early retirement rates, and affect daily
life activity.®**

Females were three times as likely as males to have
MSK pain. Females also reported higher levels of discom-
fort than males did in their eyes, neck, shoulders, lower
back, arms, and knees. Similarly, a study in the Czech
Republic reported that females were more prone to MSK
pain than males.”> A systematic review showed a positive
correlation between female gender and severity of MSK

pain in dental health practitioners.”> Some studies have
attributed these gender disparities to the difference in
muscle tone between the two genders.”*’ Another possi-
ble explanation is that pain is related to the luteal phase of
the menstrual cycle. Interestingly, a more stable hormonal
profile suggests that sex hormones may play an important
role in explaining the variation in pain sensitivity between
genders.”®

A comparison of fourth- and sixth-year students
showed that sixth-year students had more MSK pain than
fourth-year students did. This may be attributable to the
In the
sixth year, students treat larger numbers of patients and

increased workload of sixth-year students.
experience more psychological stress as a result of the
pressure of final graduation requirements. The present
study also showed that regular physical exercise may
decrease the risk of MSK pain and discomfort. Previous
studies found that regular exercise (mostly aerobics and
stretching) is crucial for preventing MSK damage and
reducing symptoms of MSDs in dental professionals.”’
For individuals with chronic lower back pain, lumbar
stabilization and walking exercises may be recommended:
they not only relieve back pain, but they also prevent
chronic back pain by enhancing muscle endurance.’® In
our study, height seemed to be a predictive factor for MSK
pain. This was in line with a previous study conducted in
Iran that showed an increase of 1% in neck pain occur-
rence for each centimeter increase in height.>' According
to a cross-sectional study conducted in Portugal, there is
a positive association between MSK pain and reported
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Table 4 Predictors of MSK Pain in the Last |2 Months

Variables No MSK Pain (n = 33) MSK Pain (n = 344) Univariate OR (95% CI) Multivariate OR (95% CI)
Gender

Male 23 122 | |

Female 10 222 4.19 (1.9-9.1) 2.98 (1.3-6.7)
School year -

4th and 5th years 13 179 |

6th year and interns 20 123 1.08 (0.5-2.3)
Regular exercise

No 9 227 | |

Yes 24 17 0.22 (0.1-0.5) 0.27 (0.1-0.6)
Body mass index -

Underweight 2 27 |

Average 20 219 0.81 (0.2-3.7)

Overweight/obese 8 82 0.76 (0.2-3.8)
Neck bending during work

No 10 56 | |

Yes 22 286 232 (1.0-5.2) 2.06 (0.9-4.8)
Wear dental loupes during work -

No 26 288 |

Yes 5 33 0.60 (02-1.7)

Note: Some results do not add up to the total because of missing values.
Abbreviations: MSK, musculoskeletal; OR, odds ratio; Cl, confidence interval.

symptoms related to the shoulder and wrist/hand and
BMI*>?> We did not present height in the regression
model of our study, because it had a lot of missing values,
which could have compromised the statistical power of the
multivariate regression model. Furthermore, in our study,
we could not correlate BMI with a high prevalence of
MSK pain, as most of our participants were of aver-
age BML

The high prevalence of MSK pain in our study may
reflect a lack of posture awareness among our participants.
In light of these results, we recommend implementing
sessions in the curricula during preclinical years. The
sessions should aim to improve postural techniques,
emphasize positioning strategies, teach stress-reduction
techniques, and to encourage the use of magnification
loupes.

The current study has several limitations, we cannot
exclude the possibility of recall bias. In addition, some
types of dental practices deal with small instruments (for
example, root canal treatment, scaling) that may contribute
to more MSK pain, but we were not able to assess the
effect of the type of dental work on MSK pain, as dental
students perform all types of dental treatment. A major
strength of our study is that all participants were trained in

the same dental environment with equal workloads.
Moreover, we used the English version of the validated
Nordic Back Pain Questionnaire, which showed good psy-
chometric properties.'® Furthermore, the response rate in
our study was above 60%. The response rates in medical
research have been estimated to have a mean of 54% to

61% for physicians.****

Conclusion

The current study showed a concerningly high prevalence
of MSK pain among dental students, especially in the
neck, shoulders, and lower back; women were more at
risk than men. This study also showed that regular physi-
cal exercise is a protective factor for MSK pain among
dental students. These results suggest that early awareness
and ergonomic education should be included in dental
curricula and physical exercise, especially for women.
Furthermore, clinical trials, including occupational, ergo-
nomic, physical therapy, might help assess the best inter-
ventions to reduce MSK pain among undergraduate dental
students.

Data Sharing Statement

Data will be made available upon request.
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