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Prevalence of Musculoskeletal Disorders 
Symptoms among Czech Dental Students.  
Part 1: a Questionnaire Survey

Martin Kapitán1,*, Nela Pilbauerová1, Lenka Vavřičková1, Zdeňka Šustová1, Stanislav Machač2,3

A B S T R AC T
Musculoskeletal disorders (MSDs) frequently occur among dentists and dental students. The first aim of this study was to gather and 
analyze information about the prevalence of symptoms of MSDs. The second aim was to determine a correlation between subjectively 
described complaints and the results of an objective examination of the spine using the Spinal Mouse® device; that part is described  
in the second section of this article. Dental students of the first, third and fifth years at Charles University, Faculty of Medicine in Hradec 
Králové were included. The participants filled out a questionnaire regarding the prevalence of symptoms of MSDs and the potential 
risk factors. From a total of 182 students that participated in this study, 71 reported musculoskeletal pain (prevalence 39%). The 
musculoskeletal pain was more frequent among women. During the studies its prevalence increased. The most frequent areas of pain were 
neck, lower back and upper back. The results indicate that musculoskeletal pain often begins and continues to develop throughout the 
dentistry studies.
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INTRODUCTION

Musculoskeletal disorders (MSDs) are diseases of the mus-
culoskeletal apparatus affecting muscles, tendons, joints, 
nerves and supporting structures. The dominant symptoms 
are: frequently occurring pain, a failure of coordinated sta-
bilization (as a function of the neuromuscular system), a re-
stricted range of motion, and is often accompanied by a de-
crease of muscular strength of certain muscle groups. Apart 
from pain, other subjective signs are stiffness of muscles 
and joints, tingling and feeling of warmth or cold. If work is 
assumed to initiate or develop these symptoms, then they 
are referred to as work-related musculoskeletal disorders 
(WRMSDs) (1).

The prevalence of MSDs among dentists was between 
62% and 91% (2–10). The most frequent areas of pain are 
neck, shoulders, lower back, hands and wrists (3, 5, 7, 8,  
10–16). In the dental profession there are many risk factors 
which combine and can contribute to initiation and devel-
opment of MSDs. These risk factors include mainly a long-
term static position, forced unnatural posture during work, 
doing tasks with small instruments using a large force, small 
working field with limited access, intensive lighting, noise 
and psychosocial stress (5, 12, 13, 17–19). Another factor 
which is considered negative is a lack of adequate physical 
activities (20).

MSDs begin from dental school studies with an preva-
lence among students between 44% and 93% (2, 21–27). Stu-
dents of the final two years suffer from musculoskeletal pain 
more often than the students of the first two years (28).

The aim of this study was to gather and analyze informa-
tion about the prevalence of symptoms of MSDs and the role 
of potential risk factors among dental students. The second 
aim was to determine a  correlation between subjectively 
described complaints and the results of an objective exam-
ination of the spine using the Spinal Mouse® device; this is 
described in the second part of this article. The results could 
contribute to understand the early development of MSDs 
among dental students and to find out possible risk factors 
detectable during the objective examination.

MATERIAL AND METHODS

Students of the current first, third and fifth years of the 
study program Dentistry at Charles University, Faculty of 
Medicine in Hradec Králové, in academic years 2014/2015 
and 2015/2016 were included in this study. The collection 
of data for this study started in October 2014 and was fin-
ished in May 2016. The participation was voluntary. All the 
participants signed an informed consent. The students were 
examined at the beginning of their studies (the beginning 
of the first year), before the start of the clinical part of their 
studies (the beginning of the summer term of the third year) 
and at the end of their studies (the end of the fifth year). The 
only inclusion criterion was that the student was currently 
studying in the included year of studies as described above. 
No exclusion criteria were applied. There were no students 

repeating the particular year, who would have participated 
twice in the study.

This study was approved by the Ethics committee of Uni-
versity Hospital Hradec Králové (Ref. no. 201410 S04P) and 
by the dean of the Charles University, Faculty of Medicine in 
Hradec Králové.

A questionnaire survey was performed among the partic-
ipants to gather the required information about the respond-
ents and their complaints. The questionnaire was created 
by the authors and was based on other similar studies (5, 6, 
8–10, 13, 29). The questionnaire consisted of the questions of 
the following areas:
–	 Personal information of the respondents (i.e. gender, age, 

weight and height).
– 	 General health status, medication and allergies.
– 	 Factors possibly influencing the development of MSDs 

(i.e. dominant hand, musculoskeletal diseases in the fam-
ily history, in the personal medical history and the sport 
activity).

– 	 Currently experienced musculoskeletal pain and its 
consequences.

– 	 Respondents’ opinions on dentistry studies (e.g. wheth-
er the participant consider the dentistry studies as psy-
chically demanding; if the level of ergonomic education 
is sufficient; and whether they had known before they 
were making the decision about their further profession, 
that 2 out of 3 dentists suffered from musculoskeletal 
disorders).
The questionnaire was distributed to all possible par-

ticipants, i.e. to all students currently studying in the in-
cluded years of studies. A total of 192 questionnaires were 
distributed.

The collected data were statistically analyzed in the NCSS 
10 Statistical Software (2015; NCSS, LLC. Kaysville, Utah, 
USA, ncss.com/software/ncss) using methods of descriptive 
statistics, two-sample t-test, nonparametric Mann-Whitney 
test, Kolmogorov-Smirnov test, nonparametric Kruskal-Wal-
lis analysis of variance with post hoc Dunn’s test with Bon-
ferroni modification and Pearson’s χ2 test of independence in 
contingency tables or Fisher’s exact test. The level of statisti-
cal significance was set to α = 0.05.

RESULTS

A total of 182 students participated in this study; there was 
a response rate of 94.8%. The student’s information is sum-
marized in Table 1. As the data were not distributed normally, 
the median values along with the first and the third quartiles 
are presented. Table 2 presents the anamnestic data of the 
respondents’ and their influence on the prevalence of mus-
culoskeletal pain. Pain of the musculoskeletal apparatus was 
declared by 39% of the respondents (n = 71). The differences 
of a prevalence of musculoskeletal pain between men and 
women and between the years of studies are summarized 
Table 3. The age, height, weight and BMI didn’t present any 
statistically significant influence on the prevalence of mus-
culoskeletal pain.
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Tab. 1 Information about the respondents’ gender, age, height, weight and BMI in individual years and in total.

  No. Men Women Age [years] Height [cm] Weight [kg] BMI

  % (n) % (n) median (Q1; Q3) median (Q1; Q3) median (Q1; Q3) median (Q1; Q3)

1st year 65 26.2 (17) 73.9 (48) 20 (19; 20)* 170 (165; 176) 62 (56; 68) 21.3 (19.8; 22.7)

3rd year 61 31.2 (19) 68.9 (42) 22 (21; 22)* 173 (168; 178) 63 (57; 71,5) 21.6 (20.1; 23.5)

5th year 56 41.1 (23) 58.9 (33) 24 (24; 25)* 173 (167; 179) 65.5 (60; 80) 22.4 (20.3; 24.4)

Total 182 32.4 (59) 67.6 (123) 22 (20; 24) 173 (166; 178) 63 (57; 71) 21.6 (20.1; 23.5)

*p < 0.001

Tab. 2 Anamnestic data of the respondents and their influence on musculoskeletal pain.

  Respondents Musculoskeletal pain

% (n) % (n)  

General disease yes 13.2 (24) 58.3 (14) p < 0.05

no 86.8 (158) 36.1 (57)

Regular medicaments intake yes 28.0 (51) 58.8 (30) p < 0.001

no 72.0 (131) 31.3 (41)

Smoking yes 3.9 (7) 28.6 (2) NS

no 96.2 (175) 39.4 (69)

Dominant hand right 89.6 (163) 38.0 (62) NS

left 10.4 (19) 47.7 (9)

Occurrence of the musculoskeletal system disease among 
blood relatives

yes 45.6 (83) 49.4 (41) p < 0.01

no 54.4 (99) 30.3 (30)

Congenital disease of the musculoskeletal system yes 5.0 (9) 88.9 (8) p < 0.01

no 95.0 (173) 36.4 (63)

Severe disease or injury of the musculoskeletal system yes 15.4 (28) 53.6 (15) NS

no 84.4 (154) 36.4 (56)

Top-level sport now or in the past yes 26.4 (48) 43.8 (21) NS

no 73.6 (134) 37.3 (50)

Regular physical activity at least once a week yes 81.3 (148) 38.5 (57) NS

no 18.7 (34) 41.2 (14)

Tab. 3 An influence of gender and year of studies on the musculoskeletal pain.

  Musculoskeletal pain  

% (n)  

Gender male 28.8 (17) p = 0.05

female 43.9 (54)

Year of studies first 23.2 (19) NS

third 44.3 (27)

fifth 44.6 (25)
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Chart 1 shows the ways in which the respondents solved 
their musculoskeletal pain. In 10.4% of respondents (n = 19) 
the musculoskeletal pain had an influence on their lifestyle. 
A total of 56.6% of the respondents (n = 103) did not know 
that approximately 2 out of 3 dentists suffer from MSDs, 
when they were making the decision about their future 
profession.

From the third and fifth year students 21.4% of them 
(n  =  25) opined, that dentistry studies contributed to the 
initiation or development of their problems. More female 
students (28.0%; n = 21) than male students (9.5%; n = 4) 
(p  <  0.05) stated this assumption. Dentistry studies were 
considered as psychically demanding by 88.0% (n = 117) of 
the third and fifth years. The students of the third year con-
sidered dentistry studies as psychically demanding more 
often (96.7%, n  =  59) than the students of the fifth year 
(78.6%, n = 44). This difference was statistically significant 
(p < 0.01). Statistically significantly more female students 
(93.3%, n = 70) than male students (78.6%, n = 33) considered 

dentistry studies as psychically demanding (p < 0.05). The 
extent of ergonomic education was assessed as sufficient by 
81.2% (n = 50) of the third and fifth year students; more often 
by the third year students (90.2%, n = 55) than the fifth year 
students (71.4%, n = 40). This difference was statistically sig-
nificant (p < 0.05).

Table 4 shows the declared intensity of pain in different 
body regions. For further statistical analysis the answers no 
+ mild and moderate + severe were connected. Female stu-
dents declared headaches and neck pain more often than 
male students (p < 0.05). Older students declared lower back 
pain more often than younger students (p < 0.05). No other 
statistically significant relationship between the anamnestic 
data and pain in different body regions was found.

The general health status was assessed as very good by 
50.0% of respondents (n = 91); as good by 43.4% of respond-
ents (n  =  79); and as satisfactory by 6.6% of respondents 
(n = 12). No respondent assessed the general health status 
as bad or very bad.
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Chart 1 Ways of solving the musculoskeletal pain.

Tab. 4 Declared intensity of pain in different body regions.

Intensity of pain
  No

% (n)
Mild
% (n)

Moderate
% (n)

Severe
% (n)

Headache 63.7 (116) 23.1 (42) 12.1 (22) 1.1 (2)
Neck pain 53.8 (98) 29.1 (53) 15.4 (28) 1.6 (3)
Upper back pain 73.6 (134) 23.6 (43) 2.7 (5) 0 (0)
Low back pain 54.4 (99) 35.2 (64) 8.2 (15) 2.2 (4)
Shoulders pain 80.2 (146) 15.4 (28) 3.3 (6) 1.1 (2)
Elbows pain 97.3 (177) 2.7 (5) 0 (0) 0 (0)
Wrists/hands pain 78.6 (143) 17.0 (31) 2.2 (4) 2.2 (4)
Hips pain 88.5 (161) 8.8 (16) 2.2 (4) 0.5 (1)
Knees pain 79.1 (144) 14.8 (27) 5.5 (10) 0.5 (1)
Ankles/feet pain 86.8 (158) 11.0 (20) 2.2 (4) 0 (0)
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DISCUSSION

A questionnaire survey was chosen as a study design to ac-
complish the first aim of this study. A questionnaire survey is 
often used in similar studies, because it is a cheap and rela-
tively fast method with a sufficient value of gathered infor-
mation, however, it is not possible to verify its truthfulness 
and accuracy. The questionnaire for this study was created 
by a combination of questionnaires from other studies (5, 6, 
9, 10, 13, 29) and from a pilot study performed by the authors 
among the dentists (8). It covered information about relevant 
personal information, possible risk factors, currently expe-
rienced musculoskeletal pain and opinions of the respond-
ents related to musculoskeletal pain, ergonomics and dental 
education.

The participants of this study were students in three im-
portant moments of their studies: Students at the beginning 
of the first year represented the initial default status. These 
students were not subjected to any influences related to den-
tistry studies/profession yet, thus, no control study was in-
volved in this evaluation. Students in the middle of the third 
year represented the turning point between the preclinical 
and clinical phase of their studies. The students at the end 
of the fifth year represented the situation at the end of their 
studies. The study was performed in two subsequent ac-
ademic years to gather a sufficient number of participants. 
About 1/3 of them were men and 2/3 were women. This cor-
responds with the gender distribution among dentists in the 
Czech Republic (30) and also in the study of Diaz-Caballero 
et al. (22).

The prevalence of musculoskeletal pain among dental stu-
dents in this study was lower than in other studies (2, 21–27). 
In accordance to other studies the prevalence of musculo-
skeletal pain was higher in women than men (2, 6, 21, 23, 
25, 28, 31), nevertheless, the difference was on the limit of 
statistical significance. A difference was found between the 
years of studies, however it was not statistically significant. 
An increase of musculoskeletal pain prevalence was seen be-
tween the first and the third year. In the following years, the 
prevalence didn’t change more significantly. Thus, it can be 
assumed that dentistry studies could contribute to the initi-
ation and development of musculoskeletal pain, particularly 
in the preclinical part. An important factor may also be a life-
style with a lack of adequate physical activity. It is likely, that 
a long-term influence of the forced position on the prevalence 
of musculoskeletal pain manifests mainly after the end of the 
studies, i.e. after the beginning of daily dental work.

The most frequent areas of pain were neck, lower back 
and upper back. This finding is in accordance with other stud-
ies (3, 5, 7, 10–16, 22, 25). Also, headaches were rather fre-
quent; however, this is not classified as MSDs. An important 
factor for headache is the psychological stress, which was felt 
by the majority of the students. The third year students and 
female students considered dentistry studies as psychically 
demanding more often than fifth year students and male stu-
dents. The reason may be that during their studies the stu-
dents gradually become accustomed to deal with a lot of var-
ious demands. The female students, for their generally higher 
conscientiousness, approach the task solving with higher re-
sponsibility and mental engagement and they deal with over-
loading and sectional failures worse than male students (17).

The presence of general disease and permanent medica-
tion had a negative influence on the prevalence of musculo-
skeletal pain. These factors were not analyzed in detail within 
the scope of this study. The musculoskeletal pain was more 
frequent in students with a prevalence of musculoskeletal 
disease in their blood relatives and in students with a congen-
ital disease of the musculoskeletal system. Other followed 
factors didn’t present any influence on the prevalence of 
musculoskeletal pain. Hodačová et al. (6) found an influence 
of the severe disease or injury of the locomotive apparatus 
on the musculoskeletal pain among dental practitioners. In 
the study of De Carvalho et al. (21) regularly doing exercises 
didn’t have any influence on musculoskeletal pain, whereas 
Shirzaei et al. (28) proved a lower average intensity of pain in 
students, who did stretching after the patients treatment. In 
the study of Sharma et al. (20) 80% of responding dentists 
declared, that the cause of their pain was the lack of physical 
activity. Yi et al. (16) showed that regular exercise decreases 
the prevalence of musculoskeletal pain. In this study 81.3% 
of the respondents declared regular physical activity at least 
once a week. This factor didn’t have a statistically significant 
influence on the prevalence of musculoskeletal pain.

Only 1/5 of the students thought that dentistry studies 
had an influence on the initiation and development of their 
problems. Of the 1/5 of the students, more were women. The 
authors assume that the students had not realized the pos-
sible relationships between their future profession and the 
potential difficulties.

More than 1/2 of the students were aware of the fact that 
two out of three dentists suffer from MSDs, when they were 
making the decision about their future profession. This is an 
important negative aspect of the dental profession and the 
authors believe that young people considering to choose 
dentistry as their profession have the right to be informed 
in advance. Thus, all the students should have been aware 
of that.

Although the third year students mostly considered the 
ergonomic education as sufficient, the prevalence of muscu-
loskeletal pain increased between the first and the third year. 
The authors assume that even if the students have a sufficient 
knowledge of dental ergonomics, they are not able to apply 
all the recommendations during the preclinical practical les-
sons. Several reasons may play a role, such as underestima-
tion of MSDs in dentistry by students; stress, which was more 
frequently perceived by the third year students; and restrict-
ed possibility of work in the correct position and in an indirect 
vision, because the students work on the dental simulators 
alone, i.e. without an assisting person. During the preclinical 
years the students go through 60 hours of practical lessons 
in the phantom labs in each semester. The working conditions 
change in the clinical years, when students work in pairs on 
the patients, they are able to follow the ergonomic principles 
and this phase of the studies is less stressful. This may be the 
reason, why there is no significant increase in MSDs preva-
lence between the third and the fifth year.

When comparing pain intensity in different body regions 
with other factors, the answers no + mild and moderate + se-
vere were combined. The reason for this was an effort to sim-
plify the statistical analysis and a small number of answers in 
some categories, which was not sufficient to perform a sta-
tistical analysis.
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Musculoskeletal pain was mostly solved by exercises, 
followed by visiting a specialist (rehabilitation physician or 
physiotherapeutist) and the usage of medicaments. The fre-
quency of exercises and medicaments increased during the 
studies, conversely visiting specialists decreased.

A limitation of this study was that different students were 
involved in different years. For more precise evaluation of the 
evolution of musculoskeletal pain prevalence it would be use-
ful to evaluate the same students gradually in the first, third 
and fifth year, followed by an evaluation of the same partici-
pants after a few years of dental practice.

CONCLUSIONS

The prevalence of musculoskeletal pain among dental stu-
dents in this study was 39%. The most frequent areas of pain 
were neck, lower back and upper back. Women suffered from 
musculoskeletal pain more often than men. The presence of 
a congenital disease of the musculoskeletal system increased 
the prevalence of the musculoskeletal pain, as well as an oc-
currence of musculoskeletal system disease among blood 
relatives. 

The prevalence of musculoskeletal pain increased dur-
ing the running of the studies, mainly during the preclinical 
phase.
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