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Abstract- Musculoskeletal disorders are an important occupational health problem in dentistry. Few studies
have compared these disorders in dentists with other occupational groups. We assessed musculoskeletal
disorders in female dentists in comparison with female pharmacists. A cross-sectional study by means of
Musculoskeletal Nordic Questionnaire was performed among 191 female general dentists and 211 female
general pharmacists who were at least one year in clinical practice and selected using the random sampling
method. Those with a history of a traumatic event causing fracture in spinal column or extremities and
connective tissue diseases excluded. The data were analyzed by univariate and multivariate logistic regression
analyses. 91.6% of the female dentists and 87.7% of the female pharmacists reported having at least one
musculoskeletal symptom in the previous 12 months. 12-month period prevalence symptoms of neck
(OR=3.17), upper back (OR=2.19) and upper extremity (OR=1.99) had the most ORs in comparison of
dentists to pharmacists. In summary, female dentists are at risk of developing musculoskeletal disorders
particularly in the neck, upper back and upper extremities.
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Introduction

Musculoskeletal disorders are identified as injuries to
the human support system of muscles, tendons,
ligaments, blood vessels, nerves, joints and bones. They
can occur from a single or cumulative trauma and cause
pain in the neck, shoulder, arm, wrist, hands, upper and
lower back, hips, knees and feet (1). These disorders are
an important occupational health problem for dentists
(1-6). Some studies have recognized that
musculoskeletal disorders contribute markedly and
significantly to reduced productivity, sick leave and
leaving the profession in dentistry (3,7). Several studies
reported a high prevalence of musculoskeletal disorders
in this particular occupational group (4,8,9). Pain in the
neck, upper back, lower back and shoulders is the most
prevalent  musculoskeletal symptom in  dental
practitioners (2,4,10). Nevertheless, the range of results
reported in various studies is wildly different. Female
dentists missed work because of neck and back pain
more than their male counterparts (10). Some studies

found that females experienced a higher pain severity
than male dentists (8,11). It seems as though female
gender is prone to musculoskeletal disorders (12) and
musculoskeletal pain has a higher incidence in young
female dentists (5).

Wide variety of causative factors including physical
burden of work, ergonomics, demographic factors (8), as
well as psychosocial factors (13) may be responsible for
musculoskeletal symptoms in dentists (12). Distinction
of these various possible risk factors to achieve a
definitive causative factor for musculoskeletal disorders
is very difficult, if not impossible to perform (1). The
evidence on dentistry as a profession with potential risk
for development of musculoskeletal disorders remains
indistinct  (14). Few studies have compared
musculoskeletal disorders in dentists with other
occupational groups (15-18) and fewer have reported
musculoskeletal symptoms in pharmacists. Milerad et al.
have shown that 26 and 23 percent of the pharmacists
respectively reported symptoms of the neck and
shoulders (15).
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Regarding the diversity of reported results and
lacking for control group in dentists’ musculoskeletal
disorders, further research was needed to more carefully
elucidate the risk and the impact of these influential
disorders in this occupational group. On the other hand,
little is known about the distribution of musculoskeletal
disorders among Iranian dentists. Therefore, the purpose
of this study was to assess musculoskeletal disorders in
female dentists in comparison with female pharmacists,
which were an appropriate reference group to determine
relative risks.

Materials and Methods

A cross-sectional study was performed between January
and November 2011 among 210 female general dentists
and 250 female general pharmacists in Tehran, Iran.
Pharmacists were chosen as a control group since they
had a wvaried physical workload, but similar
socioeconomic background and comparable medical
knowledge. Subjects were at least one year in clinical
practice after becoming qualified and recruited
randomly from the lists of members of Iranian General
Dentists Association and Iran Pharmacists Association
who participate in congresses and retraining courses of
these associations. Those that had connective tissue
diseases and history of a traumatic event causing
fracture in spinal column or extremities, excluded from
the study. Finally, after elimination of incomplete
questionnaires, 191 female general dentists compared
with 211 female general pharmacists. We obtained
informed consent from participants and made it clear
that participation was voluntary. Approval for this study
was obtained from the Research Ethics Committee at
Department of Occupational Medicine, Tehran
University of Medical Sciences.

Each of the participants completed a self-
administered, anonymous data-gathering sheet. It
included items on sociodemographic variables (age,
height, body weight, dominant hand, smoking habits)
and the work-related questions (duration of employment,
working hours per day and working days per week). We
assessed musculoskeletal disorders by means of a
modified version of the “Standardized Nordic
Questionnaire” (19). This questionnaire is an
internationally accepted instrument to standardize
evaluation of musculoskeletal disorders and consists of
questions about nine anatomical areas (three on the
upper extremities, three on the lower extremities and
three on the spinal column). Participants were requested
to report whether they had experienced pain or
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discomfort in any of nine different body areas
(neck, shoulder, elbow, hand, upper back, lower
back, hip, knee and foot) during the last 12 months,
during the last 7 days and being prevented from
doing normal activities because of these symptoms
during the past 12 months. We modified the
original questionnaire by omitting the column
related to “be visited with a physician”. Many studies
have utilized a modification of the Standardized Nordic
Questionnaire in their surveys (17,20-22) and it seems to
be an accepted method of musculoskeletal complaints
assessment (1). The questionnaires were cautiously
completed, supervised by a postgraduate student of
occupational medicine. She explained how to complete
the questionnaire for each participant individually.
The participants were supposed to have understood the
questions due to their academic medical education.
We analyzed the data with the SPSS version 16
software. Age, working hours and duration of
employment were analyzed as continuous numeric
variables. Mean and standard deviation were used to
describe numeric variables. Differences between the
female dentists and female pharmacists in age, weekly
work hours and BMI were analyzed by Student’s t-test.
Nonparametric Mann-Whitney test was used for
“working years” and “smoking”.  Frequencies
and percentages were used to describe the prevalence
of musculoskeletal complaints.  Differences in
musculoskeletal disorders between the female dentists
and female pharmacists were identified using the Chi-
square test. We restricted the response categories to
‘yes’ and ‘no’ and constructed a simple sum score by
counting the number of troubled sites in upper body
(neck, shoulder, elbow, hand and upper back),
lower body (lower back, hip, knee and foot) and total
body area in all participants individually. The mean
sum scores of troubled sites in female dentists
and pharmacists were compared by Mann-Whitney
test. P-value less than 0.05 was considered statistically
significant. For each specific  musculoskeletal
symptom logistic regression analyses were performed,
using the Backward: LR method with adjustments for
body mass index (BMI), smoking (pack-year) and
working years as well as for working hours per week.
Variables including in this model were related to
musculoskeletal complaints clinically or statistically.
Due to an excellent correlation between age and years at
work (Pearson's correlation coefficient = 0.93, P<0.001),
only years at work was included in the main analyses.
Adjusted odds ratios and 95% confidence intervals were
calculated.
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Table 1. Baseline data in female dentists and pharmacists.

Female Dentists Female Pharmacists P-value
Range Mean (SD) Range Mean (SD)
Age (year) 25-66 35.75 (8.35) 24-74 36.64 (10.52) 0.34
Working years 1-41 9.64 (7.74) 1-50 12.16 (10.17) 0.04!
working hours per week 4-60 27.3 (11.11) 6-98 42.73 (14.15) 0.00
Body mass index (BMI) 14.69-35.56 23.37 (3.15) 16-37.37 23.76 (3.47) 0.24
Smoking (pack-year) 0-15 0.08 (1.08) 0-4.5 0.03 (0.33) 0.73!

1. Mann-Whitney test

Table 2. Mean score from number of the MSDs in female dentists and pharmacists.

Body area Mean score in the past 12 months Mean score in the past 7 days
Dentists Pharmacists P value Dentists Pharmacists P-value

Upper body 2.3 15 0.00 0.73 0.76 0.64

Lower body 1.2 1.3 0.52 0.36 0.72 0.00

Total body 3.5 2.8 0.00 1.09 1.48 0.01
Results symptoms from at least one anatomical region

(OR=0.598, P=0.012).

A total of 191 female dentists and 211 female We compared the mean sum scores of troubled sites

pharmacists were assessed in the present study (90.9%
and 84.4% response rate respectively). There were no
significant differences between these two groups in the
baseline data, except for the working years and the mean
weekly work time (Table 1). 175 dentists (91.6%) and
185 pharmacists (87.7%) reported having at least one
musculoskeletal symptom during the past 12 months.
This difference did not reach statistical significance
(P=0.199). During the past seven days, 91 dentists
(47.6%) and 127 pharmacists (60.2%) reported

in female dentists and pharmacists; ranging from 0 to 5
in upper body segment, 0 to 4 in lower body segment,
and 0 to 9 in total body area (Table 2).

With regard to the 12-month period prevalence of
each symptom in the logistic regression analysis,
occupation (dentist vs. pharmacist) was the only variable
that remained in the model statistically significant; while
we considered the following regions as dependent
variables in the model: neck, shoulder, hand, upper back
and upper extremity as a whole (shoulder, elbow or
hand), which adjusted ORs are shown on Table 3.

Table 3. Prevalence of musculoskeletal symptoms experienced by female dentists and pharmacists during the past 12

months by body site

Dentists (n=191)

Pharmacists (n=211) Adjusted OR (95% CI)*

n (%) n (%)
Neck 126 (66) 80 (37.9) 3.17 (2.10-4.79)*
Shoulder 98 (51.3) 82 (38.9) 1.63 (1.09-2.43)*
Elbow 22 (11.5) 13 (6.2) 1.85 (0.89-3.84)
Hand 96 (50.3) 72 (34.1) 1.92 (1.28-2.88)*
Upper extremity 140 (73.3) 122 (57.8) 1.99 (1.30-3.05)*
Upper back 98 (51.3) 69 (32.7) 2.19 (1.46-3.29)*
Lower back 106 (55.5) 112 (53.1) 1.20 (0.75-1.92)

1. Adjusted OR (95%CI) = Odds ratio with 95 percent confidence interval, calculated by logistic regression analyses, adjusting for BMI, smoking

(pack/year), working years and working hours per week.
* P<0.05
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Table 4. Prevalence of musculoskeletal symptoms experienced by female dentists and pharmacists during the past 7 days by

body site
Dentists (n=191) Pharmacists (n=211) Adjusted OR (95% CI)*
n (%) n (%)
Neck 45 (23.6) 41 (19.4) 1.26 (0.78-2.04)
Shoulder 33(17.3) 38(18) 0.93 (0.56-1.57)
Elbow 5(2.6) 6(2.8) 1.29 (0.30-5.61)
Hand 35(18.3) 35 (16.6) 0.94 (0.51-1.73)
Upper extremity 59 (30.9) 63 (29.9) 0.94 (0.57-1.55)
Upper back 22 (11.5) 40 (19) 0.56 (0.32-0.99)*
Lower back 34 (17.8) 55 (26.1) 0.62 (0.38-1.01)

1. Adjusted OR (95%ClI) = Odds ratio with 95 percent confidence interval, calculated by logistic regression analyses, adjusting for BMI, smoking

(pack/year), working years and working hours per week.
* P<0.05

Musculoskeletal symptoms that interfered with daily
activities were most commonly at the neck (13.6%),
lower back (12.6%), hands (12%) and shoulders (8.4%)
in female dentists. There were no significant differences
in the prevalence of these symptoms among the female
dentists and pharmacists except for upper extremities
(any of the shoulders, elbows or hands) as a whole
(OR=2.06, P=0.015). Logistic regression analysis
indicated that working years was the only risk factor that
interfered with daily activities in neck (OR=1.074,
P=0.006) and shoulder (OR=1.075, P=0.016) in female
dentists but not pharmacists.

The female pharmacists reported significantly higher
“7 day period prevalence” of upper back than the female
dentists did (Table 4).

Discussion

The present study showed that a large majority of the
female dentists reported musculoskeletal disorders,
which was in line with previous studies on dentists
(11,12,17). There were no significant differences in
basic demographic data between the female dentists and
pharmacists in  our study; furthermore, the
socioeconomic background and medical knowledge of
dentists and pharmacists is similar which may regulate
the psychosocial demand as a risk factor of
musculoskeletal disorders. Working years and working
hours per week, which differed significantly between
these two groups, were adjusted in statistical analysis.
91.6 percent of female dentists reported symptoms at
least in one anatomical region during the previous year.
This was similar to the recent study by Kierklo et al. (9)
in 2011 (92 percent) as well as by Leggat et al. (4) in
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2006 (87.2 percent). However it was higher than which
reported in an earlier study in Thailand (78 percent) (8).
Akesson et al. reported symptoms from at least one
anatomical region in 69% of female dentists in the last 7
days, which was higher than our results (17).

The number of musculoskeletal pain sites is
considered an important dimension in symptom
reporting (23). The numbers of troubled sites in total
body and upper body segment were significantly more
in dentists than in pharmacists during the past 12 months
(Table 2). In both groups, mean scores in the past 7 days
were much lower than in the past 12 months and in
upper, lower and total body area were lower in female
dentists. It might be due to the hardening process as
mentioned in a previous study among female dental
personnel by Akesson et al (17). The female dentists
probably get used to symptoms of long duration in
different anatomical regions, as they have to live with
them. Therefore, they might deny that these symptoms
exist.

The high frequency of 12-month period prevalence
of neck complaints found among the female dentists in
this study was similar to that found in some previous
studies (4). In a recent study by Abiodun-Solanke et al.,
the prevalence of neck pain was 80.6% in female
dentists, which was higher than our results (10). On the
other hand, one that reported by Kierklo et al. and
Alexopoulos et al. were lower than ours (9,24).
According to a recent review, dentists reported 26
to73% period prevalence of neck symptoms over the
previous 12 months (25). We found that neck pain was
the most common symptom that interfered with daily
activities. Leggat et al. also reported that
musculoskeletal symptoms interfered with a dentist’s



daily activities most commonly at the neck (4). 30% of
their female dentists had neck symptoms that interfered
with daily activities, which was almost two times as
many of our result. In this study, the female dentists
reported symptoms of the neck and upper extremities
more than the female pharmacists did during the past 12
months. This is supported by a study in Stockholm by
Milerad et al. (15).

The second most frequent symptom in female
dentists was in low back region similar to some other
studies (4). However, in comparison to pharmacists,
there was no significant difference in the prevalence of
this symptom. Some changes like shift from standing to
seated position may have altered risk from the lower
back to the upper body area (25). In the present study,
the female dentists reported symptoms of the upper back
more often than the female pharmacists did during the
past 12 months. Many risk factors such as static and
awkward posture and work practices, particularly those
with isometric contractions of the trapezius muscle
might to be considered (1).

This study was a questionnaire-based cross-sectional
study and one of the limitations of questionnaire-based
studies is that what people report may differ from their
real situation. However, given the subjective nature of
symptoms, self-report methods are the best, if not the
only possible approach and most of the studies on
musculoskeletal disorders in dentists have this kind of
design. We could only evaluate the association between
variables, but not cause-effect relationship due to cross-
sectional design. Another limitation of this study was
that we could not evaluate those who had left their
profession due to musculoskeletal symptoms. Therefore,
the problem might be higher within these occupational
groups than shown here.

While the results of the present study have offered
some interesting findings, further research in this case is
still required. Future research may benefit from
including questions that are more specific related to
clinical practice. These may help elucidate more subtle
statistical ~ associations  between  musculoskeletal
disorders and variables such as manual tasks or the use
of vibrating devices. Progression over time of
musculoskeletal disorders is also unknown, so
longitudinal studies investigating the natural course of
these disorders can overcome this limitation
of the cross-sectional design. In summary, the finding
from this study underline that the female dentists,
are at risk of developing musculoskeletal disorders
particularly in the neck, upper back and upper
extremities.
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