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Objective: Although many findings on occupational musculoskeletal complaints are avail-
able from American and European dentists, the corresponding data from Germany are still
scarce. Therefore, the aim of this study was to provide additional information on the
prevalence of and risk factors for musculoskeletal disorders of the upper extremity, particu-
larly the shoulder in this specific population.

Methods: A written survey was carried out among 600 dentists in the state of North Rhine-
Westphalia, Germany. Questionnaire items included physical and psychosocial workload,
general health, and the occurrence of musculoskeletal symptoms during the previous 12
months that led to sick leave and medical care according to a modified version of the Nordic
Musculoskeletal Questionnaire (NMQ). Regression analysis was used to evaluate relevant
risk factors for severe musculoskeletal disorders.

Results: A total of 229 dentists were participated in the study (response rate 38%). Overall,
92.6% of the participants had already suffered from musculoskeletal symptoms in at least
one body region. Symptoms were mostly reported in the neck (65.1%) and in the shoulder
(58.1%). Limitations in daily activities were experienced by 15.9% due to neck pain and by
15.4% due to shoulder pain. Medical care was sought by 23.7% because of neck pain and by
21.1% due to shoulder pain. Risk factors for symptoms in the upper extremity regions were
gender (female), increased physical load, and numerous comorbidities.

Conclusion: There is a high prevalence of musculoskeletal disorders among dentists.
Suitable interventions are therefore needed to prevent musculoskeletal diseases and pain
among dental professionals, with particular attention to female dentists.
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Introduction
Musculoskeletal disorders (MSD) and pain are a common health burden among
dental professionals in Western countries. A healthy musculoskeletal system is
particularly important in the profession, as dental practice is physically and men-
tally demanding. Dentists have to perform precise movements with their hands,
using oscillating instruments. They often work in static postures, performing
repetitive activities over a longer period.’

As dental professionals mainly use the upper regions of the body while working,
they are particularly vulnerable to MDS and pain in the upper extremity, as a recent
meta-analysis of 30 studies showed.” Particularly during treatment of patients and
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administrative work, which account for around 70% of all
daily tasks, parts of the upper extremities such as the hand
and shoulder are increasingly subject to muscle strain.’
The literature reports a prevalence of work-related MSD
in 64-93% of dental professionals.” Mainly involved
regions of the body are the neck, lumbar back, shoulders
and wrists.>>® In the literature reported neck pain ranges
from 20-84.9% and shoulder pain from 18.9-73.5%.°
Similar results were documented by an earlier review,
The

authors reported a prevalence of 26-73% for neck symp-

which focused on neck and shoulder disorders.
toms and 20-65% for shoulder symptoms in dentists in the
observation period of one year.” Generally, symptoms may
range from pain, decreased strength, or swelling of the
affected area. These symptoms can manifest through
a variety of mechanisms, including decreased muscle func-
tion, impaired nerve conduction, strains, and partial rup-
tures of muscles, tendons, and ligaments, or degeneration
or microfracture of the bone. In addition to acute injury,
chronic conditions that can result from long-term over-
exposure have also been described in the literature, includ-
ing arthritis, tendinitis, osteoarthritis and carpal tunnel
syndrome.*!!!

While working, dentists usually maintain in uncomfor-
table static postures and keep their head in a rotated posi-
tion, with the neck flexed and shoulders abducted, or
tolerate other awkward positions for long periods of
time.'>'* The complex fine-motor activities in the
patient’s mouth require the focussed attention of the den-
tist, and therefore ergonomic posture is often neglected in
favor of better vision. Holding a static awkward posture
for long periods can lead to chronic muscular fatigue,
discomfort, and pain. Even worse, frequent static loading
on muscles and joints may result in adaptive alterations in
the normal structures of the soft tissues, such as muscle
shortening and other pathological effects.'>'

The potential consequences of MSD can be persistent
for the affected person and have a high probability of
developing into a chronic condition. This is particularly
the case for hand complaints which have a higher risk of
chronicity.'” As recent literature shows high prevalence of
MSD in the upper extremity area'® the present study
especially investigated these body region.

MSD and pain can lead not only to reduced productiv-
ity and a poorer quality of work, but also to decreased job

satisfaction and sick leave,'® 2!

thereby resulting in high
costs for medical treatments that may also have major

financial consequences due to workers’ compensation. In

Germany medical costs for musculoskeletal diseases
amounted to €34.2 billion in 2015, representing 10.1% of
all medical payments.*? Investigations of occupational dis-
eases among professional dentists have been carried out in
the United States, as well as some European countries, but
there is still little data from Germany.*

The aim of the present study was therefore to examine
the prevalence of and risk factors for musculoskeletal
disorders in the upper extremity among German profes-
sional dentists, in order to gain a better understanding of
the etiology of the symptoms and to identify or develop
preventive measures.

Methods

Questionnaires were sent to 600 professional dentists in
and around the city of Miinster (with five-digit postal
codes starting with 48) in November 2019. 38% of the
dentists responded (229 participants). The inclusion cri-
terion was at least 1 year of work experience, which
deliberately excluded young entrants to the profession.
A questionnaire on professional activity, health data,
demographic details, as well as the modified Nordic
Musculoskeletal Questionnaire (NMQ) and short version
of the Disability of the Arm, Shoulder and Hand
(DASH) score were mailed to the participants. The
study was approved by the institutional review board of
the University of Miinster (reg. no. 2019-609-f-S) and
conducted in accordance with the Declaration of
Helsinki. The participants gave informed consent by
sending back the completed questionnaire.

Data queried on individual characteristics and work
history included questions on age, weight and height,
gender, family situation, duration of employment, general
health, nicotine abuse, and sick leave, as well as use of
analgesics for musculoskeletal symptoms. Questions on
the physical workload assessed average working hours
per day, repetitive movements, awkward working pos-
tures in which the back is bent or twisted, prolonged
sitting or standing. Furthermore, the frequency of stren-
uous arm positions, such as working with the hands in
excessive tightening or arm abduction, and elevated arms
while using vibrating tools or magnifying glasses were
surveyed. For this purpose, a four-point scale was used,

LEINT3 EEINT3

with the ratings “seldom or never,” “sometimes,” “often,”
and “always” during a regular workday. The answers
“often” and “always” were classified as representing

high exposure.
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The musculoskeletal symptoms were assessed using
a modified Nordic Musculoskeletal Questionnaire.”® Four
end points for each body region (back, neck, shoulder,
elbow, and hand/wrist) were defined:

Musculoskeletal pain during the previous 12 months.

Musculoskeletal pain during the previous 12 months,
restricting everyday as well as professional activities.

Musculoskeletal pain that led to medical care being
sought during the previous 12 months.

Acute musculoskeletal pain during the previous 7 days.
In addition, to complete the data collection, the short
version of the DASH questionnaire was used.

Statistical Analysis

Data were analyzed using SPSS (v26, SPSS Inc, Chicago,
IL, USA). The participants’ characteristics (general health
and socio-demographic data) were reported using descrip-
tive statistics (mean and standard deviation or median and
interquartile range).

One-tailed Spearman rank correlations were used to
investigate the relation between the four below mentioned
indices. Binary logistic regression analysis was used to
estimate the impact of age, gender, comorbidity, physical
load and workload on the outcome variable (ie musculos-
keletal pain in the previous 12 month). Odds ratios with
95% confidence intervals (95% CI) derived from the
model results were calculated as a measure of association.
Gender and age were included because of a priori knowl-
edge regarding their effect on musculoskeletal pain.
Models were calculated based on these variables for each
of the investigated body regions (neck, shoulder, upper
back, lower back, elbow, hand/wrist). In a second calcula-
tion, the variables age and gender were always included as
confounding factors and only the variables with significant
regression coefficients (P < 0.05) were kept in the corre-
sponding models. Goodness of fit and the effect size of the
models were reported using Nagelkerke’s R** and
Cohen’s /> A Cohen’s f of 0.1 was classified as a weak
effect, a value of 0.25 as a medium effect, and a value of
0.40 as a strong effect accordingly.

The individual health situation of the participants was
assessed by two scales: First, by means of the comorbidity
index, which covers a range of health conditions (cardio-
vascular disease (+1 point), diabetes (+1 point), gastro-
intestinal disease (+1 point), psychological disease (+1
point), headache (+1 point), herniated intervertebral disk
(+1 point), neurological disease (+1 point), nicotine abuse
(+1 point) and body mass index > 25 (+1 point)) and is

represented as a score from 0 (good health condition) to 9
(poor health condition). Second, by the pain index map-
ping musculoskeletal discomfort on a scale of 0 (good
health condition) to 4 points (poor health condition) by
examining the period of the last 12 months (musculoske-
letal pain (+ 1 point), musculoskeletal pain preventing
everyday as well as professional activities (+ 1 point),
musculoskeletal pain that led to medical care being
sought during the (+ 1 point)) and the period of the
previous seven days (acute musculoskeletal pain (+ 1
point)).

In analogy, the individual workplace-related burden
was also recorded by two indices. The physical load
index was used to quantify the strain at the workplace
with a sore ranging from 0 points (no musculoskeletal
strain) to 28 points (heavy musculoskeletal strain) by
inquiring about certain conditions ((awkward working pos-
ture (+1 point), prolonged sitting or standing (+1 point),
strenuous arm positions (+1 point), hands in excessive
tightening (+1 point), precise movements (+1 point), repe-
titive movements (+1 point), use of vibrating tools (+1
point)) x (1—4 points corresponding to the four-level rating
scale from seldom to never)). The workload index, on the
other hand, quantified individual occupational stress on
a scale of 8 (short-term stress) to 120 (long-term stress)
points by assessing the number of years on the job (1-30
and above years), multiplied with the average daily work-
ing hours (4-8 and above hours), and the average level of
stress, corresponding to the four-level rating scale from
seldom to never (1-4).

Results

Demographic Characteristics
38%
Participants comprised general dentists (73.8%) and also

The response rate was (229 questionnaires).
specialists, mainly orthodontists (9.6%), oral or maxillofa-
cial surgeons (8.3%), endodontists, periodontists, and spe-
cialists in pediatric dentistry. The participating dentists
were mainly self-employed (71.2%). Their average BMI
was 24.2 (18.0-32.4).

Table 1 lists the participants’ demographic character-
istics. Their average age was 50.4 £ 12.5 years; 87.3% of
them were living with partners, 8.7% were single, and
3.9% did not provide information about their personal
status. The dentists had been working for a mean of
19.9 + 11.6 years. Their mean daily working hours
were 8.1 + 1.7.
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Table | Demographic Characteristics of All Participants
(N=229)
Mean (Range) | SD

Age (years) 47.5 (25-77) 12.2

Body mass index (kg/m2) 242 (18-32.4) 34

Duration of employment (years) 19.9 (1-48) 1.6

Employment

Self-employed (n) 148

Employed 60

Stress level 5.7 (1-10) 1.8

Use of surgical loupes 150

Working hours (hours/day) 8.1 (3.5-18) 1.7

Treatment period (hours/day per patient) 6.5 (0-14) 1.5

Desk work (hours/day) 1.7 (0-6) 1.0

Family situation

Alone 20

Relatives/friends 200

Children/invalid persons

No 82

Yes 157

Smoker

Yes 26

No 201

General health

Cardiovascular disease 32

Diabetes 6

Gastrointestinal disease 17

Psychological disease 7

Headache 39

Herniated vertebral disc 38

Neurological disease 10

Abbreviation: SD, standard deviation.

Prevalence of Musculoskeletal Disorders
Overall, 92.6% of the dentists were suffering from muscu-
loskeletal symptoms in at least one of the body regions
investigated. The results of the NMQ-based items showed
a higher prevalence of pain symptoms in the neck and
shoulder regions in comparison to the distal regions of
the elbow and wrist/hand. Neck pain was the most pre-
valent symptom, reported by 65.1% of the participants,
followed by 58.1% with symptoms in the shoulder and
49.3% with symptoms in the upper back (Figure 1).
Limitations in daily activities were due to neck pain in
15.9% of cases and shoulder pain in 15.4%; 23.7% of the
dentists had sought medical care due to neck pain and
21.1% due to shoulder pain (Table 2). Acute problems

Figure | Prevalence rates of MSDs in affected body regions.

during the previous 7 days had been experienced in the
neck by 37.2%, in the shoulders by 29.1%, and in the
upper back by 22.5%. Only 7.4% had been on sick leave;
36.2% were taking analgesics due to musculoskeletal pain.

The percentage of MSD increased with age: Dental pro-
fessionals under 50 years showed lower percentages when

compared to older dental professionals, with a peak between
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Table 2 Musulosceletal Complaints in the Last Twelve Months in Terms of Body Regions for All Participants
Shoulders Neck Upper Back Elbow Hand/Wrist Low Back
Occurrence in the past |2 months (n (%)) 133 (58.1) 149 (65.1) 113 (49.3) 39 (17) 82 (5.8) 137 (59.8)
Complaints preventing ADLs 35 (15.4) 29 (12.8) 18 (7.9) 12 (5.3) 20 (8.7) 36 (15.9)
Medical care seeking (n (%)) 48 (21.1) 54 (23.7) 41 (17.9) 10 (4.4) 21 (9.2) 40 (17.5)

Abbreviation: ADL, activity of daily living.

51-65 years (98.7%). The prevalence of MSD according to
occupation is reported in Figure 2. Orthodontics showed
higher prevalences of MSDs in different body regions
when compared to general dentists. Highest prevalence is
documented with disorders of neck (81.8%) and shoulder
(77.3%) in Orthodontics. Significantly lower rates are seen
in prevalence of MSD in general dentists in the same body
regions (neck 63.1%, shoulder 56.6%, p<0.05).

Higher working hours per day and treatment hours per
per day demonstrated a greater percentage of MSD.
Furthermore, the years of work showed to increase the
percentage of MSD, with the highest percentages after
11-20 years of work (94.4%). Likewise, 93.8% of the
dentists working since 31-40 years showed MSD.
Females showed significantly higher percentages in rela-
tion to working hours per day, treatment hours per day and
stress level (p < 0.05) (Table 3).

Females showed a significantly higher percentage of
MSD when compared to males in all the evaluated

parameters (p <0.05). Highest prevalence is documented
in MSD of neck (83.5%) and shoulder (72.5%) (Figure 3).

Correlations

Spearman correlation showed positive correlations between
the pain index and the workload index (r = 0.131,
P =0.028), physical load index (» = 0.299, P < 0.001) and
comorbidity index (» = 0.251, P < 0.001) (Figure 4).

Risk Factors for MSD
In relation to risk factors (P < 0.005), female sex was
associated with disorders of the shoulder (P = 0.015;
medium effect size) and hand (P = 0.000; large effect
size). Female sex increased the likelihood of shoulder
symptoms by +13.3% (+20.7% in relation to symptoms
in the hands).

Increased physical load was also a risk factor for dis-
orders in the upper back (P = 0.013; large effect size). The

Prevalence MSD [%)]
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Figure 2 Prevalence rates of MSDs in different dental disciplines.
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Table 3 Work Related Characteristics of All Participants and Comparison Between Female and Male

Presence of MSDs
N Total N (%) Male N (%) Female N (%) x? Female/Male x? Total

25-35 46 43 (93,5) 19 (86,4) 24 (100) 0.016 0.088
Age 36-50 77 73 (94,8) 36 (90) 37 (100) 0.003
51-65 87 78 (98,7) 53 (88,3) 25 (92,6) 0.078
>65 15 14 (93,3) 13 (92,9) | (100) 0.838

Medical specialist Orthodontists 22 21 (95,5) 10 (100) 11 (91,7) 0.263 0.016
General dentists 168 154 (91,7) 84 (86,6) 70 (98,6) <0.001

<4 7 7 (100) 2 (100) 5 (100) 0.192 0.673
Working hours/day 5-8 127 115 (90,6) 58 (85,3) 57 (96,6) 0.007
>8 168 156 (92,9) 104 (90,4) 52 (98,1) <0.001

<4 20 19 (95) 5(83,3) 14 (100) 0.823 0.031
Treatment hours/day 5-8 188 174 (92,6) 108 (90) 66 (97,1) 0.002
>8 44 40 (90,9) 27 (90) 13 (92,9) 0.028

<l 37 33 (89,2) 16 (84,2) 17 (94,2) 0.299 0.036
Deskwork hours/day 1-2 143 136 (95,1) 85 (93,4) 51 (98,1) 0.007
>3 34 30 (88,2) 16 (80) 14 (100) 0.033

| 5 5 (100) 4(100) | (100) 0.046 0.253
2-5 26 24 (92,3) 11(84,6) 13 (100) 0.006
Years of work 6-10 25 23 (92) 7(77,8) 16 (100) 0.159
11-20 54 51 (94,4) 24 (88,9) 27 (100) 0.183
21-30 65 59 (90,8) 35 (87,5) 24 (96) 0.141
3140 32 30 (93,8) 26 (92,9) 4 (100) 0.003

1-3 30 25 (83,3) 13 (72,2) 12 (100) 0.177 0.042
Stress level 4-6 Il 105 (94,6) 55 (91,7) 50 (98) <0.001
7-10 83 78 (94) 54 (93,1) 24 (96) 0.071

Total 229
stepwise increase in physical load leads to an increase of PDiscussion

33.1% in the relative likelihood for upper back pain.

A large number of comorbidities was a risk factor for
disorders of the hand (P = 0.000; large effect size) and lower
back (P = 0.001; medium effect size). Increasing numbers of
comorbidities led to stepwise increases of 19.5% in the
probability of suffering from disorders of the hands and of
49.9% for disorders of the lower back (Table 4).

Exercise Activity

Eighty-five dentists (34 women, 51 men) stated that they
were taking part in regular exercise or sporting activ-
ities; 37 reported no regular exercise (14 women, 24
men), and the rest did not provide any information
regarding exercise activity. No differences were found
in the pain index between those with or without exercise
activity (P = 0.36).

Prevalence of MSD and pain in our study is high with
overall 92.6% of dentists suffering from musculoskeletal
complaints in at least one body region. These findings are
associated with  higher workloads and existing
comorbidities.

The reported prevalence rates for musculoskeletal com-
plaints in the literature range from 10.8% to 97.9%.% The
highest prevalence rate (97.9%) was reported in a study of
575 dentists suffering from general musculoskeletal dis-
eases within the previous 12 months.!' The lowest preva-
lence rate (10.8%) was documented in a Finnish
investigation of 295 dentists who were suffering from
osteoarthritis in the fingers.”® The prevalence rates in
comparable studies with a moderate or high quality from
Western countries are over 80%.2”>° Our results are in

line with recent findings of Ohlendorf et al.*' They

https:
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Table 4 Risk Factors for MSD in Different Body Regions

Localisation of Pain Regression Coefficient Odds Ratio 95% CI Nagelkerke’s R-Square Cohen’s f
Upper back Physical load p=0.005 1331 1.09-1.625 0.159 0.43
Low back Comorbidities p=0.010 1499 1.101-2.04 0.055 0.24
Shoulder Gender p=0.008 3133 1.343-7.308 0.115 0.36
Hand Gender p=0.001 28,207 4.274-186.161 0.332 0.70
Comorbidities p=0.002 2195 1.328-3.627 0.332 0.70

Abbreviations: Cl, confidence interval; Cohen's f, effect size.

documented overall prevalence of MSD for the last 12
months from 92%. Most affected body regions included
neck and shoulders (70.9% respectively 55.6%).

Similar results were found by Gandolfi et al among
Italian dentists and dental hygienists.*? The most affected
body areas in their study population were also neck
(59.9%) and shoulders (43.3%) followed by lumbar region
(52.1%), dorsal region (37.7%) and wrists (30.6%).

Neck pain was the most prevalent musculoskeletal symp-
tom in the present study, reported by 65.1% of the partici-
pants — a level that is consistent with the literature results,
which range from 34.3% to 84.8%.%"** Vijay et al showed
already among dental students neck pain occurs with
a prevalence rate of 50%. Female respondents showed sig-
nificant higher incidence of neck pain (58% vs 37%) as well
as higher “average pain intensity” (mean 4.02 vs 3.43 VAS).*

Our findings also show that MSD and pain were com-
mon in the shoulders (with a prevalence of 58.1%).
Several other studies have reported similar results among
dental professionals.>’? The findings correlate with the
fact that dental professionals mainly use the upper body
regions when working. Disorders in the shoulder region
may be correlated to the repetitive motions, vibration and
long duration of the procedures, prolonged shoulder
abduction (>45") with elbow flexed and pronated with
isometric and eccentric contraction, fatigue and strain del-
toid, supraspinatus trapezius and serratus anterior.

We investigated the MSD distribution in female and
male dentists meanwhile it is generally known that the
sensitivity of pain differs between men and women. In
our study most participants were men (N=136), working
as practice owners in 79.5%. Participating women were
more likely employees (42%) and younger than men
(43.01 vs 50.4 years). In addition, female dentists stated
to complete fewer working hours and treatment hours
per day than men. In the present study, female sex
increased the likelihood of the occurrence of symptoms
in the shoulder and in the hands. The regions of highest

MSD prevalence (neck, shoulder, upper back) were the
same in both sexes. However, the actual prevalence was
higher in women than in men, even though women work
fewer hours per week than men. This is consistent with the
results of other investigations in the literature. Ohlendorf
et al also found that significantly more women than men
suffered from pain in the areas of highest prevalence of
MSD (neck: 84.7 respectively 67.5%; shoulder: 70.8%
respectively 56.4%). Gandolfi et al documented signifi-
cantly higher prevalence of MSD at the shoulders, wrists
and ankles in female Italian dentists than in male.

Furthermore, Al-Mohre;j et al reported that female den-
tists in Saudi-Arabia were approximately 1.5 times more
likely to suffer from shoulder pain than male dentists.>®
Another study among Thai dentists documented worse
shoulder pain in women.*” One possible explanation for
this might be that greater muscle forces are generated in
women as a result of differing technique.

It is known that there are sex-related biological, kine-
matic, and electromyographic differences during lifting
tasks, but detailed data are not available regarding differ-
ences in musculoskeletal loads.*® For example, Martinez
et al have shown that women generate greater muscle
forces and activations than men, regardless of the mass
involved in lifting tasks. The study found that greater
musculoskeletal loads were generated among women in
comparison with men during a lifting task, which the
authors describe as possibly resulting from “poor techni-
que and strength difference”.>® Another finding was that
women generate greater muscle forces and activations
when working above shoulder level. This evidence needs
to be taken into account when evaluating working
techniques.

Lower back pain was more frequent in comparison
with upper back pain (with prevalences of 59.8% and
49.3%, respectively). A typical twisting of the back during
treatment of patients has been observed, caused by greater
right tilting of the lumbar spine and left tilting of the
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thoracic spine.” Other investigators have documented simi-
lar results and concluded that forced postures while sitting
are significantly associated with lower back pain.*® High
prevalence rates for lower back pain (> 57%) have also
been reported among dental professionals in India and
Saudi Arabia.'**"**

The literature reports show comparatively lower pre-
valence rates for musculoskeletal disorders in the elbow
and hand/wrist (17% and 35.8%, respectively), without
Other studies
described a higher prevalence of musculoskeletal disorders
on the right side than the left for the elbow and hand/wrist,
in a group of predominantly right-handed respondents. The

documentation of handedness. have

authors concluded that the finding is related to the operat-
ing position of the dominant hand during everyday work.*
In the present study, it was found that physical load,
including awkward working postures, was an occupational
risk factor. Pej¢i¢ et al reported that discomfort while
working in a certain body position significantly increases
the odds of musculoskeletal pain (odds ratio 10.82; 95%
CI, 5.38 to 21.78).** Other studies in Asia and South
America have documented similar results among dental
professionals.*>4°-4¢

Awkward working postures result from specific dental
tasks such as hand scaling and ultrasound scaling.*’
Dental professionals are thus particularly vulnerable to
musculoskeletal diseases and pain due to forced postures.
In the present study, the workload parameter — ((years
of work) X (average hours worked per day) x (average
level of stress)) — correlated with increasing musculos-
keletal pain. These findings are consistent with the
literature.

The work schedule also appears to be associated with the
risk of musculoskeletal diseases and pain. One study reported
that having no breaks between interventions significantly
increased the odds of musculoskeletal pain by 6.51 times
(95% CI, 2.58 to 16.41).** In another study. Martinez et al
confirmed this finding among South American dental
professionals.*’ Insufficient breaks during dental activities
that are very demanding on the musculoskeletal system
lead to overstraining of the system. Musculoskeletal diseases
and pain can occur as a consequence.

However, the findings on the effect of the number of
years worked on the incidence and prevalence of muscu-
loskeletal disorders are inconsistent. Some studies have
reported that musculoskeletal disorders increase in relation
to years of work,*® while other studies have documented

a negative correlation between musculoskeletal pain and
years worked among dentists.?”*’ Some researchers have
stated that dentists who have substantial experience learn
to adapt their working posture and avoid musculoskeletal
disorders, or that dentists who have musculoskeletal dis-
orders may quit dentistry as a profession.’® The data of the
present study suggest that recreational exercise activity
does not appear to have any effect on preventing muscu-
loskeletal disorders. In contrast, Koneru et al found that
yoga was more effective than other modes of physical
activity, such as aerobics or brisk walking.”' Several
other interventional studies have reported, for example,
that regular physical activity before and after work, back
exercises, dynamic sitting, and the use of magnifying
loupes can significantly contribute to reducing musculos-
keletal diseases and pain among dentists.®”'>* Further
research is therefore needed to investigate specific exercise
programs aimed at minimizing or preventing musculoske-
letal disorders among dental professionals.

Ohlendorf et al’> introduced a novel study protocol for
an ergonomic risk assessment of the cooperative treatment
of dentists and dental assistants based on objective move-
ment data by comparing four different treatment settings.
By using a German wide online survey and biomechanical
analysis this study will investigate MSD in the dental
professional field. It may be expected that this study will
provide new insights about ergonomic working methods
and their possibility of prevention.

Limitations and Strengths

This study has several methodological strengths and lim-
itations. Firstly, it used the Nordic Musculoskeletal
Questionnaire, a well-validated and commonly used mea-
surement tool that appears to be suitable for examining the
prevalence of musculoskeletal diseases and pain.”> The
clinical posture analysis and interviews were conducted
using standardized checklists. The results were conse-
quently accurate and comparable with the literature
findings.

In view of the small sample size, it is difficult to
generalize these findings for German dentists, and further
studies in Germany are therefore needed. A differentiated
investigation of the impact of exercise activity is lacking
in the study. Future research is therefore needed to inves-
tigate the impact of specific exercise programs aimed at
disorders

minimizing or preventing musculoskeletal

among dental professionals.
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Conclusions
This study investigates for the prevalence rates for mus-

culoskeletal disorders of the upper extremity among

professional dentists in Germany. Pain, physical load,

comorbidities, and female sex have been identified as

possible risk factors for musculoskeletal diseases and

pain. Suitable interventions for preventing musculoske-

letal diseases and pain among dental professionals are

therefore needed. Good ergonomic design of the dental

workplace is essential in order to reduce awkward work-

ing postures during clinical practice. In addition to

training courses on ergonomics, workplace organization,

and occupational health, with special attention being

given to female dentists, specific training programs for

muscle strengthening of the neck and shoulder/arm

should be developed.
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