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Ab s t r Ac t
Background: Previous evidence indicated that musculoskeletal disorders (MSDs) are highly prevalent among dentists. However, limited data 
are available on the prevalence and predictors for cervical and lumbar pain, the two most common subtypes of MSDs reported internationally. 
Aim and objective: The aim and objective of this nationwide cross-sectional study was to assess the prevalence and predictors of cervical and 
lumbar pain among dental interns in Saudi Arabia. 
Materials and methods: Data were collected using an online survey that was distributed to dental interns who graduated during the 2018–2019 
academic year from all dental schools in Saudi Arabia. The survey included questions related to sociodemographic characteristics, symptoms of 
MSDs, and ergonomic preventive practices. Bivariate and multivariate logistic regression analyses were performed to assess several predictors 
of cervical and lumbar pain among our sample population. 
Results: Of the 1,552 eligible interns, 889 (57%) completed the survey (mean age: 24.8 years, 55% female), with 65% enrolled at public universities. 
The overall prevalence of cervical pain was 41%, and the corresponding prevalence for lumbar pain was 32%. Female participants had significantly 
higher odds of reporting cervical pain [odds ratio (OR): 2.02, p <0.001]. Participants who typically avoid excessive bending and twisting were 
significantly less likely to report cervical pain and lumbar pain (OR: 0.51, p <0.001, and 0.46, p <0.0001, respectively). 
Conclusion: Cervical pain and lumbar pain are highly prevalent among Saudi dental interns. Female sex was identified as a potential risk factor 
for cervical pain, and avoiding bending and twisting during dental work was identified as a protective factor for cervical and lumbar pain. 
Clinical significance: Our results indicate that cervical and lumbar pain represent relevant health issues for dental students. Our data add 
further support to the notion that dental schools should consider enhancing training on dental ergonomics, enabling healthier careers for 
future dentists in Saudi Arabia.
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In t r o d u c t I o n
Musculoskeletal disorders (MSDs), such as cervical and lumbar pain, 
are typically provoked by the accumulation of minor injuries on the 
muscles, nerves, joints, and spinal disks. Epidemiological studies 
indicate that MSDs represent the most frequent cause of disability 
globally,1,2 resulting in a significant economic burden to healthcare 
systems worldwide.3

Emerging evidence from developed4 and developing5 countries 
shows that MSDs are associated with increased healthcare 
expenditures and a significant excess in productivity loss each 
year. For example, in Sweden, Gedin et al. demonstrated that the 
average productivity loss per individual with back pain was more 
than two times higher than control individuals (U$10,500 vs $4130) 
per year.4 In Brazil, Carregaro et al.5 concluded that back pain was 
associated with mean absenteeism of 88 days per year, whereas in 
the United States, the economic burden associated with neck and 
back disorders was estimated to reach up to U$86 billion every year.6

Besides being a cause of enormous societal costs, MSDs can 
also impact mortality risk. A recent meta-analysis of 14 cohort 
studies suggests that back pain could be associated with a modestly 
elevated risk of all-cause mortality with potential higher effects 
among women than men.7 As a result, over the past decade, a large 
body of evidence has proposed that MSDs should be considered 
crucial health and research priorities.5,8

Among health professionals, dentists are considered one of 
the professional categories most likely to develop MSDs. The daily 

routine of these professionals usually requires prolonged static 
postures as well as forceful and repetitive movements. A previous 
systematic review showed that the prevalence of MSDs among 
dental professionals could range from 64–93%, and the most 
commonly affected body sites are the back (36.3–60.1%) and neck 
(19.8–85%).9

Cervical and lumbar pain can become recurrent or chronic 
conditions, leading to persistent discomfort and/or pain, decreased 
range of motion, decreased productivity, increased absenteeism 
rate, frequently culminating in severe physical disability, and 
premature retirement among dentists.10 Early diagnosis and 
management of these conditions can help in preventing their 
progression. Several preventive measures can be taken in this 
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regard, such as practicing stretching exercises after finishing 
dental work, performing clinical procedures with magnifying 
loupes, avoiding excessive bending and twisting for improved oral 
accessibility, avoiding repetitive movements, and positioning the 
operator chair to maintain an ergonomic posture.11

MSDs symptoms have also been observed among dental 
students, indicating that these disorders may arise from working 
habits acquired early during clinical training.12,13 However, limited 
data exist on the prevalence and the risk factors for cervical and 
lumbar pain among this specific population. With the pressures 
of academic achievement on top of the physical demands of 
clinical training faced by dental students, the question of whether 
cervical and lumbar pain develop during undergraduate dental 
education should be assessed. Therefore, we conducted a large 
national survey, in which we investigated the prevalence of 
these specific MSDs subtypes and the associated ergonomic and 
sociodemographic risk factors among dental interns in Saudi Arabia.

MAt e r I A l s A n d Me t h o d s

Study Design and Participants
We performed a nationwide, cross-sectional study involving dental 
interns who graduated during the 2018–2019 academic year from 
all public and private dental schools in Saudi Arabia. The study was 
approved by the Institutional Review Board (IRB) and the College 
of Dentistry Research Center (CDRC) of King Saud University. We 
followed the recommendations of the Strengthening the Reporting 
of Observational Studies in Epidemiology (STROBE) guidelines.14

Procedures and Variables
We contacted all dental interns graduating during the 2018–2019 
cycle via email for study participation. We distributed self-report 
surveys using the Survey Monkey online platform to all eligible 
participants. Emails were sent from January to March 2019, and the 
survey was closed on March 31, 2019. Participants were contacted 
via a two-stage process. First, we obtained a list of all dental schools 
in Saudi Arabia and contacted interns’ coordinators to explain 
the study's objective. Out of 27 dental schools in Saudi Arabia, 23 
schools had dental interns during the 2018–2019 academic year. 
Second, upon agreement, the survey link was sent internally to all 
eligible dental interns. Participants received the link to the survey 
along with a description of the survey's purposes. To increase 
participation rates, interns’ coordinators periodically sent reminder 
emails to dental interns. In total, three reminders were sent (2, 4, 
and 6 weeks after the initial contact).

Participants
To be eligible, participants had to meet the following criteria: 
(i)  regularly enrolled at a dental program in Saudi Arabia and 
(ii) willingness to participate in the survey.

We excluded participants with a history of scoliosis, kyphosis, 
those at risk of lumbar degenerative disk disease, lower extremity 
muscle tear, or previous disk herniation surgery. We also excluded 
interns who were pregnant for more than 24 weeks.

Survey Tool and Variables
The survey was written in English and included 30 closed-ended 
questions divided into three sections. We improved the survey 
with support from a panel of healthcare professionals, including 
specialists in occupational medicine, statistics, and oral health. 
In addition, we pilot tested and updated the survey based on the 

suggestions from a convenience sample, which included 10 interns 
who were not used in the final analyses. During pilot testing, we 
estimated the time to complete the survey and asked participants 
questions regarding the clarity of the questionnaires. 

The first section collected sociodemographic characteristics, 
such as age, sex, height, and weight. Also included were pregnancy 
status (if appropriate), handedness, weekly exercise frequency, and 
type of dental school (private vs public).

The second section gathered information on participants’ 
preventive ergonomic practices. This included posture awareness, 
practicing stretching exercises after finishing dental work, 
performing clinical procedures with magnifying loupes, avoiding 
excessive bending and twisting for improved oral accessibility, and 
positioning the chair to maintain an ergonomic posture.

The third section evaluated the prevalence of MSDs among 
the participants. For the latter, we used the revised version of the 
Standardized Nordic Musculoskeletal Questionnaire (SNQ),15 a 
validated instrument for assessing the prevalence of MSDs. The 
SNQ assesses general and regional musculoskeletal symptoms, 
such as pain, discomfort, or numbness, and has been widely used 
in studies of MSDs in several medical specialties. Participants 
were asked if they had any musculoskeletal symptoms in the 
previous 12 months. Musculoskeletal symptoms were defined as 
self-reported functional limitations, pain, discomfort, burning, 
or numbness in any of nine body areas. A human body diagram 
with nine symptom sites (cervical, shoulders, upper back, elbows, 
low back, wrist/hands, hips/thighs, knees, and ankle/feet) was 
shown in case of a positive response. Participants were then asked 
to identify the areas where they had MSDs-related symptoms. 
Multiple choices were allowed.

We categorized participants according to their body mass index 
(BMI) in kg/m2 as follows: underweight (BMI <18.5 kg/m2), normal 
weight (BMI ≥18.5–24.9 kg/m2), overweight (BMI ≥25–29.9 kg/m2), 
or obesity (BMI ≥30 kg/m2).

Statistical Analysis
We summarized continuous variables as means [standard deviations 
(SD)] and categorical variables as numbers (percentages). We tested 
whether there was an association between categorical variables and 
the presence of MSDs symptoms with a Chi-squared test. Additionally, 
we built multivariate logistic regression models to predict MSDs using 
a combination of two or more variables. Multivariate models were 
constructed based on the bivariate analyses, in which factors with  
p  < 0.10 in the bivariate analyses were exported into the final 
model. We considered statistically significant results with a two-
sided p <0.05. All analyses were carried with the statistical package 
SAS 9.4 (SAS Institute Inc., Cary, North Carolina, United States).

re s u lts

Participant Characteristics
From January to March 2019, we contacted a total of 1,552 dental 
interns from 23 dental schools to participate in this study; of 
those, 889 (57%) completed the survey. Ninety-five had previous 
medical conditions and were excluded from subsequent analyses 
(Flowchart  1). Thus, the final analyses included a total of 794 
participants. 

Table 1 provides descriptive characteristics of the included 
participants. Overall, 55% were female, with a mean age of 
24.8 years. About two-thirds were enrolled at public dental school 
(65%) and 90% were right-handed.
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the prevalence of cervical pain might be higher among dental 
interns enrolled in private universities than those enrolled in public 
institutions (46.7 vs 37.8%, respectively, p = 0.015).

As expected, ergonomics awareness and preventive working 
practices were significantly associated with the odds of reporting 
MSDs symptoms (Table 3). Our results demonstrated that those 
participants who are aware of their posture during clinical 
procedures, perform stretching exercises after finishing dental 
work, or avoid excessive bending and twisting were significantly less 
likely to report cervical pain [odds ratio (OR): 0.68, 95% confidence 
interval (CI): 0.47–0.99, p  =  0.046, OR: 0.67, 95% CI: 0.49–0.90, 
p = 0.008, and OR: 0.45, 95%: 0.33–0.62, p <0.0001, respectively]. We 
also detected inverse associations between performing stretching 
exercises and avoiding bending and stretching during clinical 
procedures with a reduced odd of lumbar pain. (OR: 0.74, 95% CI: 
0.54–1.01, p =  0.057 and OR: 0.44, 95% CI: 0.32–0.60, p <0.0001, 
respectively).

Multivariate Models
Table 4 shows the results of our multivariate logistic regression 
model for cervical pain that included gender, type of dental 
school, awareness of posture, performing stretching exercises 
after finishing dental work, and avoidance of bending and twisting 
during dental procedures. Remained statistically significant 
independent predictors of cervical pain are the habit of avoiding 
bending and twisting (OR: 0.51, 95% CI: 0.37–0.70, p <0.0001). and 
female sex (OR: 2.02, 95% CI: 1.49–2.74, p <0.0001).

Table 5 shows the corresponding multivariate logistic 
regression for lumbar pain, including sex, the habit of performing 
stretching exercises after finishing dental work, and avoiding 
bending and twisting during dental procedures. Only the latter 
remained a statistically significant independent predictor of lumbar 
pain (OR: 0.46, 95% CI: 0.33–0.63, p <0.0001).

dI s c u s s I o n
Our findings reveal that approximately 41% of dental interns 
reported experiencing cervical pain and 32% reported lumbar pain 
in the previous year, raising concerns for the future occupational 
health of these professionals. Overall, female participants had 
a higher chance of cervical pain. Interestingly, we found that 
avoiding bending and twisting during dental work was a consistent 
independent protective factor identified in both bivariate and 
multivariate analyses.

Over the past decades, a large body of evidence has indicated 
that MSDs are a major work-related problem and one of the leading 
causes of disability among dental professionals and students, 
resulting in reduced productivity and early retirement.9 In this 
respect, it has been indicated that the cervical and the lumbar as the 
most prevalent regions for pain.11,13,16,17 Our results concur with this 
notion, indicating that approximately 41% of dental interns in Saudi 
Arabia experienced cervical and 32% experienced lumbar pain in the 
previous year. This prevalence is in line with the results of Hayes et al. 
in Australia,17 Rising et al. in the United States,18 and Vijay and Ide 
in the United Kingdom,11 who reported prevalence of neck-related 
pain ranging from 50–64% and lower back-related pain between 
37 and 54% among dental undergraduate students. According to 
previous studies, measures of muscle activation patterns confirmed 
that dentistry work generates a high muscular load on the trapezius 
muscle,18 mainly due to forward bending of the head.19 It has also 
been recently suggested that the direct view technique may impose 

Flowchart 1: Study flowchart. *Defined as a history of scoliosis, kyphosis, 
those at risk of lumbar degenerative disk disease, lower extremity muscle 
tear, or previous disk herniation surgery

Table 1: Sociodemographic characteristics of the study participants 
(n = 794)

Variables Mean (SD) or No. (%)
Age (years), mean (SD)  24.8 (1.2)
Female, no. (%) 435 (54.8)
Body mass index (BMI, kg/m2) status, no. (%)*

 <18.5 51 (6.4)
 18.5–25  476 (60)
 25–30  196 (24.7)
 >30   70 (8.8)
Dominant hand, no. (%)
 Right  703 (88.5)
 Left   78 (9.8)
 Both   13 (1.6)
Exercise, no. (%)
 Never  386 (48.6)
 <twice per week  119 (15)
 2–3 times per week  175 (22)
 >3 times per week  114 (14.4)
Type of dental school
 Governmental  518 (65.2)
 Private  276 (34.8)

*One participant with missing data for BMI

Prevalence of MSDs
Among the 794 included participants, 431 (54.3%) reported MSDs 
symptoms during the previous 12  months: cervical pain was 
reported by 325 (40.9%) participants and 253 (31.9%) dental interns 
reported lumbar pain (Fig. 1).

Risk Factors for MSDs
Table 2 summarizes the bivariate associations between cervical 
and lumbar pain with sociodemographic characteristics. Overall, 
cervical pain was 1.6 times more frequent among females than 
males (49.7 vs 30.4%, respectively, p <0.001). Similar results were 
observed for lumbar pain, although the results were only marginally 
significant (34.7 vs 28.4%, p = 0.06). Our data also suggested that 
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While we also found no association between the practice of 
stretching exercises after treating dental patients and the incidence 
of cervical and lumbar pain, our analyses contribute to the evidence 
that avoiding bending and twisting can help to prevent pain in 
those regions. The daily work of dental professionals involves 
repetitive and prolonged movements through static postures that 
require repeated contractions and can cause muscle shortening. 
While providing care, these professionals also frequently adopt 
awkward body postures, which predispose them to develop muscle 
imbalances.20,25 Thus, our findings indicate that having healthy 
habits can minimize the detrimental physiological changes caused 
by the work routine.26 However, the efficacy of this preventive 
strategy highly depends on the individual's education and their 
incorporation into practice. In this regard, we demonstrated that 
ergonomics awareness and preventive working practices were 
significantly associated with the odds of reporting MSDs symptoms. 
Altogether, these observations emphasize the relevance of 
providing proper preventive education on postural and positioning 
strategies, the use of ergonomic equipment, and stretching and 
strengthening techniques during dental training.

Our study has some limitations that are noteworthy. First, our 
analyses were based on self-reported information. Thus, we cannot 
eliminate the influence of memory (recall) bias. However, the revised 
version of the SNQ was used, which is a reliable tool and improves 

a considerable burden on the lower back, shoulders, and neck.20 
These observations might explain why cervical and lumbar regions 
are typically the most affected body areas.

Several lines of evidence have proposed sex differences of 
musculoskeletal pain in the general population,21,22 in which 
women are more vulnerable to MSDs than men. Our results are 
strongly consistent with that accumulating evidence. We identified 
that sex was strongly associated with the prevalence of cervical 
pain, with female dental interns being twice more likely to report 
cervical pain than their male counterparts. 

Physical exercise can improve musculoskeletal and 
cardiovascular functions, and it has been reported as a protective 
measure against the development of MSDs among dental 
professionals.23 For example, according to Peros et al., final-year 
dental students in Croatia who exercised more regularly had 
significantly lower lumbar pain levels than their less physically 
active colleagues.24 In contrast to their results, our study detected 
no association between physical activity and musculoskeletal 
pain. Differences between the previous study and ours might be 
attributed to study design and collection of information. While 
participants of this study provided self-reported information 
on physical activity, assessments of the earlier study relied on 
introducing a physical fitness program into the dental curriculum, 
which can provide more accurate results on the effect of exercise. 

Figs 1A to C: Prevalence of MSD among study participants: (A) Prevalence of overall MSD; (B) Prevalence of cervical pain; (C) Prevalence of 
lumbar pain
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Table 2: Association between sociodemographic variables with cervical and lumbar pain

Cervical pain Lumbar pain

Variables
No

(n = 469)
Yes

(n = 325) p
No

(n = 541)
Yes

 (n = 253) p
Age (years), mean (SD) 24.83 (1.26) 24.80 (1.55) 0.69 24.79 (1.23) 24.87 (1.18) 0.44
Gender, no. (%)
 Male 250 (69.64) 109 (30.36)

<0.001
257 (71.59) 102 (28.41)

0.06
 Female 219 (50.34) 216 (49.66) 284 (65.29) 151 (34.71)
Weight status, no. (%)
 Less than healthy (BMI <18.5) 34 (66.67) 17 (33.33)

0.21

37 (72.55) 14 (27.45)

0.89
 Healthy (18.5 ≤ BMI ≤25) 268 (56.30) 208 (43.70) 323 (67.86) 153 (32.14)
 Overweight (25 < BMI ≤30) 125 (63.78) 71 (36.22) 132 (67.35) 64 (32.65)
 Obese (BMI >30) 42 (60.00) 28 (40.00) 49 (70.00) 21 (30.00)
Dominant hand, no. (%)
 Right 416 (59.17) 287 (40.83)

0.95
479 (68.14) 224 (31.86)

0.99 Left 45 (57.69) 33 (42.31) 53 (67.95) 25 (32.05)
 Both 8 (61.54) 5 (38.46) 9 (69.23) 4 (30.77)
Exercise, no. (%)
 Never 224 (58.03) 162 (41.97)

0.85

258 (66.84) 128 (33.16)

0.57
 Less than two times a week 74 (62.18) 45 (37.82) 85 (71.43) 34 (28.57)
 Two to three times a week 102 (58.29) 73 (41.71) 124 (70.86) 51 (29.14)
 Four or more times a week 69 (60.53) 45 (39.47) 74 (64.91) 40 (35.09)
Type of dental school, no. (%)
 Public 322 (62.16) 196 (37.84)

0.015
354 (68.34) 164 (31.66)

0.87
 Private 147 (53.26) 129 (46.74) 187 (67.75) 89 (32.25)

Table 3: Bivariable associations between ergonomics preventive practices and cervical and lumbar pain

Cervical pain Lumbar pain

Variables OR 95% CI OR 95% CI
Awareness of posture during clinical procedures
 Yes vs no 0.68 0.47, 0.99 0.87 0.59, 1.30
Performing stretching exercises after finishing dental work
 Yes vs no 0.67 0.49, 0.90 0.74 0.54, 1.01
Using magnifying loupes during dental procedures
 Yes vs no 0.93 0.69, 1.24 1.01 0.75, 1.38
Avoid bending and twisting during dental procedures
 Yes vs no 0.45 0.33, 0.62 0.44 0.32, 0.60
Positioning operator chair to maintain an ergonomic posture
 Yes vs no 0.84 0.58, 1.21 0.92 0.63, 1.35

Table 4: Multivariate logistic regression model for factors associated with cervical pain

Cervical pain

Variables OR 95% CI p value
Gender
 Female vs male 2.02 1.49, 2.74 <0.0001
Type of dental school
 Private vs governmental 1.18 0.86, 1.63 0.30
Aware of posture
 Yes vs no 0.80 0.53, 1.22 0.30
Perform stretching exercises after finishing dental work
 Yes vs no 0.83 0.60, 1.15 0.25
Avoid bending and twisting during dental procedures
 Yes vs no 0.51 0.37, 0.70 <0.0001
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the comparability of ours results with previous investigations. 
Second, our sample is not entirely probabilistic. Although we 
contacted all dental interns graduating during the 2018–2019 cycle, 
we included only participants willing and able to complete the 
questionnaires. However, given the relatively large sample size, our 
investigation is likely to be valid for the Saudi setting in general (i.e., 
high internal validity). Moreover, assessing the MSDs among this 
specific population could be the best way to reflect the impact of 
lack of occupational health education in the undergraduate dental 
curriculum. Third, as with any cross-sectional study, confounding 
is probable, and results represent a snapshot of the studied 
population during the 2018–2019 academic year. Our data could 
not assess temporal trends and the long-term consequences of 
MSDs symptoms during dental school. Prospective investigations 
with standardized data collection will be of paramount importance 
to examine the longitudinal changes and the incidence of work-
related MSDs in the studied population.

co n c lu s I o n
We conclude that cervical and lumbar pain represent relevant health 
issues for dental students in Saudi Arabia. Our data add further 
support to the notion that dental schools should carefully consider 
enhancing training on dental ergonomics, enabling longer and 
healthier careers for the next generation of dental professionals 
in Saudi Arabia.
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