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Summary: The aim of this study was to determine the prevalence of musculoskeletal problems among Czech dentists
and to analyze the factors that affect these disorders. Information was gathered through questionnaire completed by 581
physicians. The questionnaire ascertained general information about physicians including their work habits and the char-
acteristics of their work environment along with the occurrence of musculoskeletal problems as well as their intensity. In
the past year the occurrence of at least mild difficulties associated with the locomotive system was reported by 96.9% of
dentists surveyed (n = 557), with 66.3% of respondents (n = 381) reporting difficulties of a moderate or major nature. Most
respondents of both sexes indicated neck pain. A statistically significant correlation with the occurrence of musculoskeletal
complaints of medium and major intensity was demonstrated for the following factors: sex, age, running a private prac-
tice, past injury or musculoskeletal diseases, and the perception of work as psychologically demanding. Musculoskeletal
disorders in dentists in Czech Republic are relatively frequent and serious health problem. The causes of these diseases
must be identified and appropriate preventive interventions undertaken that will contribute to a reduction in the incidence

of these problems.
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Introduction

Musculoskeletal disorders (MSDs), sometimes called
disorders of the motoric system, are currently a serious
problem not only in the Czech Republic, but throughout
Europe. There has been an increase of MSDs in recent
years and they have become a common cause of taking
sick leave (1, 2). These disorders are due to excessive,
long-term unilateral stress on muscles, tendons, joints and
nerves. The problem is not only medical but also social and
economic. If the dentist suffer from MSDs, the outcome of
his work is decreased or he even has to take a sick leave.
This can negatively affect his social and economical status.

The onset of the disorders is gradual. It is manifested in
intermittent pain in the neck, back and shoulders, tingling
fingers, muscle fatigue, muscle stiffness and mild limitation
of full range of motions. Left untreated, the initial stages
proceeds due to an accumulation of disorders and a lack of
regeneration to the chronic stages which manifest by pain
of varying intensity and the subsequent reduction of mus-
culoskeletal function, negatively impacting overall health
and job performance.

MSDs are classified as disorders with multifactori-
al etiology (3—5). Their incidence is associated with the
performance of work in awkward physical positions and
in adverse working conditions. About 60% of MSDs has
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been associated with the long-term excessive and unilateral
overloading of extremities. In 35% of cases the disease has
been caused by working with vibrating tools or by a com-
bination of these risk factors (6).

Dentists rank among the professions significantly affect-
ed by the occurrence of these disorders (7—11), because their
work requires small, precise movements of the fingers and
hands; they often work with vibrating tools in a small work-
ing field which allows only limited mobility. To achieve
the greatest visibility possible when concentrating on their
work, dentists adjust their physical positions for better
access to patients under their care. This means that every
day for long periods of time dentists must maintain adverse
static positions which result in the awkward twisting of and
unilateral loading on the musculoskeletal system. The load
rate is multiplied by age-related factors; it depends on the
physical fitness of the doctor and is influenced by genetic
predisposition (12). Another very important aspect is the
psychological demands of work and stress (7).

Ergonomics is a multidisciplinary field concerned with
the complex relationship between man and the working
environment. Although ergonomics has penetrated into
dental offices and into the manufacturing of dental equip-
ment and instruments in recent years, the incidence of
possibly preventable MSDs among dentists remains very
high. Valachi has stated that two out of three dentists suffer
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from MSDs (12). A high rate of incidence of these prob-
lems among dentists is also indicated in the results of other
international studies (13—18). Data on the situation among
Czech dentists has thus far been lacking.

The aim of our study was thus to determine the prev-
alence of MSDs in Czech dentists and to analyze selected
factors that may affect their occurrence.

Material and methods

The information was obtained by a questionnaire sur-
vey performed in the period from November 2010 to Sep-
tember 2011. Dentists voluntarily filled in questionnaires
during professional educational events. The survey was
anonymous. The vast majority of the completed question-
naires were returned on site during the event, but a small
number of completed questionnaires were returned to us
by mail at the expense of the respondents. Questionnaires
were distributed to a total of 800 dentists, with the final pro-
cessing including 581 completed, returned questionnaires
(72.6% return rate).

The relatively extensive questionnaire was divided into
three parts. The introductory part ascertained general infor-
mation about the dentists: gender, age, height, weight and
length of time of professional career. The second part of
the questionnaire was devoted to the specific characteristics
of the individual’s working environment and work habits:
working hours, body position when working and the fre-
quency of breaks taken during the workday. An evaluation
of the demands of a number of common work procedures
was also included in this section. Older respondents were
asked not only to complete this part of the questionnaire
regarding their current situation, but also an additional sec-
tion detailing their working environment and habits for the
period before 1989 if they were employed in the profession
of dentistry. It was not until the political system changed in
the year 1989 that dentists were allowed to obtain adequate
dental equipment as well as to gain experience outside of
their home country. This influenced the way Czech dentists
administered dental care. The last part of the questionnaire
focused on the prevalence of health problems associated
with the motoric system. The dentists were asked for descrip-
tions of their health problems, including their intensity. The
intensity of problems was rated on a scale of 0-3 in which
0 meant no difficulties, 1 mild, 2 medium and 3 major prob-
lems. Data sought in the survey included the most common
health problems related to MSDs that occur in dentists —
headaches; pain in the cervical, thoracic and lumbar spine
area; pain in the shoulders, elbow and wrist; tingling fingers;
pain in the hip and knee; varicose veins; and carpal tunnel
syndrome. The questionnaire was partly designed based on
questionnaires used in studies performed in other countries
(19); additional issues concerning specific circumstances of
Czech dental population were added by the authors. This
article contains the part of the results about the incidence
of health problems associated with the motoric system with

respect to selected factors that can influence the occurrence
of these disorders. The results of the evaluation concern-
ing working environment, work habits and the difficulty of
individual procedures as well as a comparison of today’s
situation in this country with that of before 1989 will be
contained in subsequent publications.

Data analysis was performed using the program NCSS
2007. The methods used were descriptive statistics and the
chi-square test for independence in the contingency tables.
The threshold for statistical significance was set at p = 0.05.

Results

Of the 581 respondents, 163 were men (28.1%) and 418
women (71.9%). The sample obtained was compared with
the entire population of dentists in the Czech Republic in
terms of gender, age and expertise. The data characterizing
the current population of Czech dentists was obtained from
the Czech Dental Chamber (CDC) Yearbook 2010, issued
by the CDC in 2011 (20). According to the statistics listed
in this publication, 35% of Czech dentists were men and
65% women. Difference when comparing this data with our
set was statistically significant (p < 0.001).

The average age of our sample of respondents was 46.5
years, the median 51 years, and the age range varied from
24 to 77 years of age. A comparison of the percentages of
the sample with the total population of Czech dentists in
each age category is listed in Table 1. The differences in the
age representation of physicians in our group as opposed
to the total population of Czech dentists were statistically
significant (p < 0.001).

Table 1: Age categories of the general population of dentists in
the Czech Republic compared with survey respondents

Age category CR (%) Sample (%)
24-29 years 12.2 18.4
30-34 years 6.9 7.1
35-39 years 6.6 8.3
40-44 years 7.3 7.2
4549 years 6.2 7.1
50-54 years 13.2 10.8
55-59 years 26.7 28.7
60—64 years 12.0 8.8
65-69 years 7.0 2.9
70-99 years 1.9 0.7

In terms of the representation of individual speciali-
zations, the set consisted of 93.1% general dental practi-
tioners (n = 539) and 6.9% specialists (n = 42), of which
6.0% were orthodontists (n = 36) and 0.9% maxillofacial
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surgeons (n = 6). There was not a statistically significant
difference in our representation of specializations when
compared with a total population of dentists. The average
length of professional career in dentistry was 21.5 years and
the median 25 years, ranging from 1 to 53 years of practice.

The average height of male respondents was 180.4 cm,
of females 167.7cm. The average male body weight was
85.6kg, females 66.2kg. Average values of body mass
index (BMI) were 26.3 for men and for women 23.6.
According to the statistics for the Czech Republic reported
in the European Health Interview Survey EHIS CR 2008,
the average height of Czech men was 177.7 cm and of wom-
en 165.3 cm; average body weight in males was 83.6kg and
in females 66.2kg; the average BMI in men and in women
were 26.5 and 25.4 respectively (21).

The assessment of the incidence of health complaints
showed that in the last year 96.9% of the respondents (n
= 557) indicated at least one kind of the problems listed
regardless the intensity. During the last year only 18 respon-
dents reported having absolutely no health problems, which
was 3.1% of our sample (6 respondents didn’t determine
whether or not they had problems). When the sample was
evaluated in terms of the intensity of the health problems
indicated, the first group of physicians showed problems
of only mild intensity or no difficulty at all. This set com-
prised 33.7% of the respondents (n = 194) surveyed. The
second group consisted of the respondents who rated their
difficulties as a medium to major (the group of dentists with
problems). We believe that, in addition to lifestyle factors,
the dentists in the second group may be also negatively
affected by factors associated with the profession of den-
tistry, so for this reason we have focused to a greater extent
on this group.

From the total number of respondents, 66.3% (n = 381)
of the physicians reported problems. Of the men, 58.4%
(n = 94) indicated medium or major problems, and 69.3%
(n = 287) of the women. This difference was statistically
significant (p = 0.0127). A statistically significant influence
was demonstrated for age (p < 0.001), while on the other
hand the specialization of the physicians had no affect on
the incidence of medium and major problems (p = 0.333).
Owner-operators of private practices reported medium and
major problems significantly more frequently (p < 0.001)
than the dentists employed in these private establishments.

The incidence of MSDs in the blood relatives of those
surveyed or the occurrence of musculoskeletal congenital
defects in our group had no statistically significant effect on
the incidence of medium and major problems (p = 0.0748
and 0.553). In respondents with a history of serious dis-
ease in or injury to the musculoskeletal system, medium
and major problems were reported significantly more often
(p =0.005 and 0.028). Participating regularly at least once
a week in sport activities or even less frequently had no
statistically significant effect (p =0.601 and 0.192). Smok-
ing during working hours also did not significantly affect
the incidence of medium and major problems (p = 0.177).
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Of physicians who subjectively complained of medi-
um and major problems, exercise was reported to be used
as a therapy in 86.9% (n = 331) of the responses; 48.6%
(n = 185) indicated prescription of medications for them-
selves; 46.7% (n = 178) sought out the help of a specialist.
Workload had to be reduced during the last year for 22.6%
(n = 86) of the doctors with medium and major difficulties.
Sick leave for these difficulties was taken by 4.5% (n=17)
of the dentists during the last year. The number of practi-
tioners reporting medium or major problems who under-
went operative intervention was 5.8% (n = 22).

When asked whether they consider their work in the last
year to be psychologically demanding, 77.8% of the sur-
veyed physicians (n = 444) responded positively. Dentists
who reported difficulties of medium and major intensity
perceived their work as psychologically demanding signifi-
cantly more often (p <0.001) as compared with physicians
who indicated no or only mild musculoskeletal problems
(Table 2). Physicians who in the last year considered their
work psychologically demanding reported a significantly
greater frequency of headaches (p = 0.0434).

Table 2: Relationship between subjective assessment of psycho-
logical demands of work and the incidence of medium and major
problems

Do you consider your work to
be psychologically demanding
in the last year?

Medium or major Yes No
problems n (%) n (%)
Yes 314 (82.6) 66 (17.4)
No 130 (68.1) 61 (31.9)
Total 444 (77.8) 127 (22.2)

A total of 95.8% of all physicians surveyed (n = 549)
worked mainly with their right hand, with only 2.6%
(n = 15) being predominantly left-handed. These factors
had no statistically significant effect on the incidence of
medium and major problems (p = 0.985 and 0.589).

Eighty-eight point eight percent (n = 494) of the physi-
cians surveyed had previously received information about
ergonomics. This, however, had no statistically significant
effect on the rate of medium and major problems with
MSDs (p = 0.562).

The incidence of different types of health problems and
their intensity is given in Table 3. Figure 1 compares the
incidence of various types of health problems in men and
women without consideration of their intensity. The results
shown in Figure 2 suggest how the respondents evaluated
their own current health status. Of the dentists surveyed,
68% (n = 389) considered their health to be “good” or
“very good”.



Table 3: Incidence of various health problems and their severity

No Mild Medium Major
n (%) n (%) n (%) n (%)
Headache 227 (39.5) 229 (39.8) 101 (17.6) 18 (3.1)
Neck pain 126 (21.9) 221 (38.4) 185 (32.2) 43 (7.5)
Upper back pain 289 (50.3) 130 (22.6) 135 (23.5) 21 (3.7)
Lower back pain 144 (25.0) 195 (33.9) 173 (30.1) 63 (11.0)
Shoulder pain 275 (47.8) 149 (25.9) 111 (19.3) 40 (7.0)
Elbow pain 412 (71.7) 107 (18.6) 46 (8.0) 10 (1.7)
Wrist pain 352 (61.2) 138 (24.0) 65(11.3) 20(3.5)
Pain / tingling fingers 342 (59.5) 130 (22.6) 77 (13.4) 26 (4.5)
Hip pain 344 (59.8) 149 (25.9) 65 (11.3) 17 (3.0)
Knee pain 358 (62.3) 127 (22.1) 67 (11.7) 23 (4.0)
Varicose veins 371 (64.5) 113 (19.7) 67 (11.7) 24 (4.2)
Carpal tunnel syndrome 491 (85.4) 50 (8.7) 26 (4.5) 8(1.4)
90%
80%

70%

60% 1

50% 1
40% 1
30% 1
20% 1
10% 1
0% -

Fig. 1: Comparison of the inci-
dence of health problems in men
and women without considera-
tion of their intensity

47,2%

20,8%

3,7%
. %%
Very good Good Bad Very bad

Fig. 2: Self-evaluation of the current health status
of the respondents
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Discussion

The data of the sample of dentists in our survey has
been compared with a large number of similar studies from
other countries, where the problem has been dealt with
to a greater extent (1, 11, 14, 16, 17). Compared with the
whole population of Czech dentists there were statistically
significantly less men in our sample. This is likely due to
less participation by male dentists in training events as well
as their lesser willingness to fill out questionnaires.

The average age of physicians in our group was com-
pared with the total population of dentists in the Czech
Republic. The age of our group proved to be significantly
lower, representing a greater frequency of respondents aged
24 to 29 years and lower rates in the categories of respon-
dents at 65 to 69 and 70 to 99 years of age. We obtained
a significant percentage of the completed questionnaires
at educational events in various fields of dentistry. These
are offered especially to younger dentists in the context
of lifelong education. Dentists over the age of 60 usually
attend these events less frequently and generally more often
seek out colleagues at meetings of specialists. Although in
terms of age and sex the sample of respondents can not be
considered representative of the entire population of den-
tists in the Czech Republic, we consider the results of the
survey important, as this is the first study of its kind in
the country. Despite the fact that in our set younger phy-
sicians were over-represented, we must conclude that the
percentage of difficulties shown among dentists (especial-
ly women) were relatively high. Results of a number of
foreign studies show that difficulties associated with the
motoric system — primarily in the neck, thoracic spine and
shoulder regions — have been indicated to a great extent,
not only by young doctors in their first years of work but
also by dental students during their studies (3, 8, 14, 17). In
the absence of the timely correction and elimination of the
negative factors, they are compounded by advancing age
and continuing years of working practice. This in turn leads
to a marked decrease in the ability to adapt to these health
problems, thus also increasing their intensity. Combined
with the existence of other associated medical problems,
the likely result is a deterioration of the physician’s overall
state of health as well as a negative impact on job perfor-
mance and on the doctor’s own sense of wellbeing (8).

Further, the average BMI for men indicated that most
were overweight. This factor may influence the onset of
MSDs and increase their intensity as well as contribute to
the emergence of non-infectious chronic disorders or types
of lifestyle diseases (22).

Compared with the national statistics, the height of men
and women in our group, ranging from 150 to 205 cm, was
above average.

Knowledge of the principles of ergonomics can assist
dentists in establishing or upgrading their own practice.
The right kind of equipment should be set up, enabling
doctors to work in line with ergonomic principles. This is
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particularly important for taller physicians, especially in
the case of great height differences between the doctor and
assistant, as well as for left-handed clinicians.

In our questionnaire survey the vast majority of den-
tists (96.9%) reported the existence of at least one of the
listed health problems in mild, medium or major intensi-
ty during the last year. It is widely known that musculo-
skeletal problems of mild intensity are very common in
the current adult population at large. These relate mainly
to sedentary lifestyle, lack of physical activity, improper
diet and an increased percentage of those who are over-
weight or obese. In the analysis of our results, therefore, we
focused more on respondents who reported difficulties of
medium or major intensity. We expected not only the neg-
ative influence of lifestyle, but also factors associated with
the profession of dentistry. Difficulties of at least medium
intensity were reported in our sample by a total of 66.3%
of the physicians, a number which corresponds to results
from similar studies abroad. Thus it can be stated that the
Czech Republic is roughly average in terms of the rate of
occurrence of MSDs among dentists (1, 23). Women den-
tists in our study reported statistically significantly more
difficulties of medium and major intensity, a fact which has
also been frequently observed in foreign studies (8, 17, 24).

Health problems with the neck were most prevalent in
both sexes in our sample, closely followed by problems
with the lumbar spine region. The nature of these problems
corresponds to the overloading of the spine at work, where
dentists sit with their head bent excessively and their body
in awkward positions as well as stand with their lumbar
spine twisted in unnatural postures. Shoulder pain in women
occurred at a rate of 55.1% and in men 44.7%. While work-
ing, the dentist remains in awkward positions for a long time
and repeatedly. If the recommended principles of ergonom-
ics are ignored in terms of patient positioning and the use of
appropriate instruments, the shoulders are often overloaded
during the extended periods of arm elevation and leaning
forward in sitting or standing positions. The higher inci-
dence of shoulder pain in women can be attributed to the
more limited physical strength in their shoulder muscles.
Headaches in women were listed as the third most frequent
complaint, in men the fifth most common. The increased
incidence of headaches in women was apparently associated
with cervical spine pain in combination with psychosocial
factors and stress. This has been associated with a lower
threshold for pain and the lower endurance of women to
physical exertion and stress (8).

The significantly higher incidence of problems in
operators of dental practices and the lower rates for their
employees can be attributed to the fact that such employees
are mostly younger doctors, while the operators of dental
practices in the Czech Republic fall within the higher age
categories, often being of retirement age. It may also rea-
sonably be assumed that the operators of dental practices
often work for longer periods in excess of standard working
hours.



The finding that previous illness or musculoskeletal
injury significantly increased the incidence of medium and
major problems can serve as a call to dentists to reflect on
this fact when balancing the workload in the office with
sports and other activities outside of it. In our survey occa-
sional or regular participation in sport had no statistically
significant effect on the incidence of medium and major
problems. On the other hand, if implemented in good time
and correctly, exercises targeted to strengthen flaccid mus-
cles —especially in the back and abdomen — in combination
with relaxation exercises to soothe overloaded muscles are
important components in the prevention of MSDs.

In the questions about smoking during working hours,
we wanted to verify the assumption that smoking breaks
lead to an interruption of work activities and thus would
allow doctors to rest for a short while in a different body
position. The effect on the incidence of MSDs, however,
was insignificant. More than 87% of the physicians report-
ed that they dealt with their problems by exercising; less
than half of physicians surveyed sought professional help.
Difficulties of medium or major intensity caused a decrease
in the workload for every fifth dentist in our group, but in
the last year only 5% of physicians reported drawing paid
sick leave. This reflects not only a sense of responsibility to
patients and other members of the team, but also a concern
about the threat to prosperity and loss of clientele leads
dentists to maintain the practice even if they must decrease
their working load. Also the fact that nearly six dentists out
of every hundred respondents underwent an operation for
medium or major difficulties of the motoric system should
not be overlooked.

Approximately three quarters of respondents consid-
ered their work psychologically demanding. Physicians
who reported difficulties of medium and major intensity
considered their work psychologically demanding at a rate
of 82%. It is known that stress increases muscle tension in
a way similar to physical exercise and in combination with
adverse psychosocial factors stress can affect the incidence
and intensity of musculoskeletal problems, especially in the
area of the neck, shoulders and upper limbs (7, 8, 13, 25).

Interesting results also emerged from the answers to the
question of how doctors themselves assessed their current
health status, with 68% of respondents considering their
health to be “good” or “very good.” A comparable percent-
age of physicians (66.3%), however, reported at least one
of the listed ailments at medium or major intensity. Subjec-
tive perceptions and feeling oneself healthy is an important
factor that affects the quality of life of individuals (26),
but this feeling should not lead to an underestimation of
the primary symptoms of MSDs. Long-term pain, muscle
stiffness, loss of grip strength and restrictions of move-
ment can not simply be taken for granted as inevitable in
the profession of dentistry. In addition the feeling of being
generally healthy even in the presence of certain health
problems contributes to individual perceptions about pain
intensity. The profession of dentistry has been chosen as

an independent occupation, it is relatively well-paid and
accompanied by high social status and moreover doctors
can expect good prospects after their active work years
have been completed. These positive factors certainly can
at least partially compensate for existing health problems
and lead to a subjective perception of overall good health.

Conclusions

The questionnaire survey showed that MSDs are a rela-
tively common health problem among dentists in the Czech
Republic with a high prevalence. Most respondents of both
sexes complained most often of neck pain, followed by
pain in the lumbar spine region. It is necessary to contin-
ue to identify the causes of the disorders and subsequently
focus on appropriate preventive interventions that can help
to reduce the prevalence of these problems, because this
problem is not only medical but also social and economic.
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