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Musculoskeletal Disorders: A Review
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Musculoskeletal disorders (MSDs) are significant workplace problems affecting occupational health, produc-
tivity and the careers of dental professionals. The prevalence of MSDs is on the rise for all types of dental
workers. In spite of different patterns of work culture, there are parallel levels of symptoms in dentists across
nations. Risk factors for MSDs are multifactorial. Symptoms appear very early in careers, with higher preva-
lence of MSDs even during educational training. Ergonomics improvements, health promotion and organiza-
tional interventions are necessary to reduce the risk. An interdisciplinary approach with progressive efforts
should be taken to address MSDs in dental professionals.

dentist occupational hazards prevalence disability risk factors psychosocial risk
prevention
1. INTRODUCTION Dentistry poses a great challenge because the

Occupational health hazards are common in
many sectors and are on a continuous rise.
According to the U.S. Occupational Safety and
Health Administration, work-related musculo-
skeletal disorders (MSDs) occur when there is a
mismatch between the physical requirements of
the job and the physical capacity of the human
body [1]. MSDs are significant workplace prob-
lems affecting occupational health, productivity
and the careers of the working population [2].

Ergonomics looks at what kind of work is done,
what tools are used and the whole working
environment. The aim of ergonomics is to find
the best fit between workers and their working
conditions. No matter what the job is, the goal is
to make sure that workers are safe, comfortable
and less prone to work-related injuries. Ergonom-
ics, therefore, is the fitting of the job to the
worker by designing the work and creating a
working environment to prevent work-related
MSDs and other health problems.

ergonomics of dental work is difficult. Ergonom-
ics seeks to reduce cognitive and physical stress,
prevent occupational diseases related to the prac-
tice of dentistry and to improve productivity, with
better quality and greater comfort for both the
professional and the patient [3].

There is no uniform medical information and or
sufficient understanding of the nature of MSDs.
Significant difficulties in diagnosis generate an
ongoing debate on many aspects of these condi-
tions. However, various risk factors have been
identified and preventive measures are now avail-
able. To achieve a realistic target of safety and
health at work, prevention is clearly the best
approach; hence, preventive philosophy deserves
considerable attention [3].

Therefore, this review paper aims primarily to
provide background information on MSDs in
dentistry and on the identified risk factors,
but also to discuss the basic philosophy of
prevention.
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2.METHODS

Scientific articles or abstacts published in English
in peer-reviewed journals were considered for
this review. Letters to the editor and policy state-
ments were excluded. No restrictions were placed
on age, gender, race or socioeconomic status of
the participants in the studies. Papers that studied
the prevalence of MSDs and their risk factors
were considered. MEDLINE, Scopus and
Cochrane databases were searched for appropri-
ate keywords. Moreover, reference lists of poten-
tially relevant manuscripts were hand-searched to
uncover further papers.

For all papers identified with those search strat-
egies, the title, keywords and abstract (where
available) were considered for possible relevance
to this literature review. After excluding any
duplicates, the complete text of all potentially rel-
evant papers was obtained. All these papers were
subject to critical analysis and data extraction.
From these papers, after excluding some irrele-
vant ones, 39 manuscripts were finally consid-
ered suitable to be included in this review.

3. EPIDEMIOLOGY OF MSDs

The concept of ergonomics in dentistry dates
back to the mid-20th century. In the late 1950s,
Eccles and Powell (as cited in Murphy [4]) wrote
one of the first journal articles on dental ergo-
nomics. By the 1960s, Kilpatrick and others (as
cited in Murphy [4]) began to identify postural
and procedural rules for sit-down dentistry. Since
the 1970s, ergonomic education in dental schools
has included many concepts and practices, such
as performance logic, four-handed dentistry,

human factors engineering and dento-ergonomics
[5].

In 1998, Mangharam and McGlothan reviewed
nearly 60 papers. Their results support the rela-
tionship between working as a dental professional
and the incidence of work-related MSDs and psy-
chological stress [6].

The prevalence of low-back pain increased by
2700% from 1980 to 1993 [7]. Burke, Main and
Freeman found that nearly one third of the den-
tists who retired early were forced to do so due to
disability [8]. Numerous dental studies reported
that, on average, 2 out of 3 dentists experienced
musculoskeletal pain [4, 5, 9].

3.1. MSDs and Disability

In 2010, Cherniack, Dussetschleger and Bjor
highlighted differing national characteristics of
the relationship between exposure, injury and
retirement from the active work force [10]. They
summarized some international supporting evi-
dence for a high prevalence of MSDs leading to
lost work time and chronic symptoms (Table 1).
Leggat and Smith surveyed 285 Australian
dentists, 90% of whom practised general den-
tistry. Complaints in the neck, shoulder and back
were most common. About 37.5% of the dentists
required medical care for MSDs, whereas 25%
suffered from disability and 9% required
extended leave from their practice [11].
Reporting on the experience of Greek dentists,
Alexopoulos, Stathi and Charizani also found a
high prevalence of MSDs that required medical
attention or leave [12]. Low-back problems were
the most common (46%). As many as 30% of the
subjects experienced disability due to MSDs.
Alexopoulos et al. found that 19% of dentists had

TABLE 1. International Comparison of Musculoskeletal Disorders (MSDs) and Disability in Dentists

Country MSD Chronicity (%)
and Study N Male Female Prevalence (%) Disability Lost Work Time Primary Site
Australia[11] 285 73 27 87 25 9 neck/shoulder
Denmark [22] 99 56 43 66 n.d. n.d. neck/shoulder
Greece [12] 430 55 45 62 30 16 low back
Poland [38] 268 29 239 91 n.d. n.d. thoraco-lumbar region
and neck
Sweden [14] 391 50 50 86 n.d. n.d. shoulder and low back

Notes. n.d. = no data. Table modified from Cherniack, Dussetschleger and Bjor [10].
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sought medical treatment for low-back problems
and 13% for hand and wrist problems.

Sartorio, Vercelli, Ferriero, et al. reported high
frequencies (54%—93%) for Italian dental person-
nel, with higher risk in elderly subjects and
women [13]. The spine, shoulder, elbow and
hand were most involved.

Rolander and Bellner, who surveyed Swedish
dentists, showed that 86% of the respondents
reported MSDs and 70% of that group attributed
causation to the workplace [14]. Despite the very
high level of physical symptoms, both male and
female dentists differed from their co-workers,
e.g., dental assistants and hygienists. While den-
tists reported higher levels of psychosocial and
physical work demands than their co-workers,
these factors were less associated with pain inten-
sity or location than in other dental personnel.
The overall patterns suggest somewhat parallel
levels of symptoms in dentists across nations, but
different patterns of work culture [10].

Hamann, Werner, Franzblau, et al.’s study on
North American dentists supports evidence that
symptoms may be congruent across national lines
but that practice patterns and work culture affect
reporting [15]. Their results are striking as 36%
of the 2197 American dentists who completed the
questionnaire reported hand paresthesia. About
half of the group (1097) consented to nerve con-
duction tests. However, those declining testing
were twice as likely to be symptomatic (45% ver-
sus 24%) than those submitting to testing. One
implication is that symptomatic dentists were
more likely to self-censor more serious evidence
of disease, and that problems are more wide-
spread among American dentists than reported
data suggest [10].

3.2. Neck and Shoulder MSDs

Table 2 summarizes the prevalence of MSDs
reported in studies conducted around the globe.
Here, we focus on a major group of the disorders
affecting dentists: neck and shoulder MSDs.
Morse, Bruneau and Dussetschleger reported
that the rates of neck and shoulder MSDs were
very high for all types of dental workers. They
gave rough estimates for prevalence: on average,
41% of dentists, 66% of hygienists, 30% of
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assistants and 30% of students reported neck
pain, whereas 30%, 53%, 24% and 11%, respec-
tively, reported shoulder pain. While a number of
these symptoms are not currently disabling, these
studies also point to considerable impact on
chronic health, missed days and reduced income,
and a significant negative overall impact on daily
life [9].

Similarly, in a Swedish study, Lindfors, von
Thiele and Lundberg showed that 81% of 945
female dental health workers reported an upper-
extremity MSD [16]. In a study of dental hygien-
ists and dental hygiene students, Morse, Bruneau,
Michalak-Turcotte, et al. found a high level of
agreement between self-reported neck symptoms
and physician-diagnosed findings. As many as
83% of the subjects who reported no symptoms
had normal examination results, while 57% of the
subjects who reported symptoms had physical
examination abnormalities [17].

3.2.1. Dentists

Marshall, Duncombe, Robinson, et al. found that
81% of 355 dentists in New South Wales, Aus-
tralia, reported some musculoskeletal symptoms,
headaches or both in the past month, primarily in
the hands and wrists, with 32% reported neck
symptoms [18]. Leggat and Smith found that
58% of 283 Australian dentists reported neck
symptoms (with significantly higher rates for
females), whereas 34% reported upper back
symptoms (with higher rates for older and more
experienced dentists). Symptoms were reported
to interfere with daily activities in 25% of dentists
with neck problems and 22% of dentists with
shoulder problems [11]. In their survey of 421
dentists (43% response rate) in Canada, Rucker
and Sunell found that 61% of them reported neck
pain and discomfort, 44% reported shoulder pain
and discomfort, while 19% reported decreased
recreational activity because of MSDs [19]. In
their survey of 60 male dentists in Israel, Ratzon,
Yaros, Mizlik, et al. found that 38% reported
neck symptoms in the past 12 months, 28% in the
past 7 days and 8% were unable to do normal
work due to their symptoms. The corresponding
frequencies for shoulder symptoms were 25%,
15% and 7%, respectively [20].

JOSE 2013, Vol. 19, No. 4



564 A. GUPTA, A.V. ANKOLA & M. HEBBAL

"BJEp OU = "P’U "S8JoN

(swie) 9
2109sured uanbauy Awre SS010 ‘pru (sba)) 6 ‘pru Ge ‘pu L2 82 [velvsn
>£mao‘_:w__“\_ﬂm‘_msacma Aunwwoo SS010 ‘pru ‘pru U U ‘pu U (1% [yel vsn
(smoqye) L2
Ajuo sajewsy Aunwwos aAoadsoid 8/ (sdy) g2 G pu G8 Go (A [1€] uepamg
Alunwwod SS0J0 ‘pu ‘pu ‘pu ‘pu ‘pu g 7 [12] uepamg
sjuejsisse
[elusp g sishusp Ayunwwoo §S040 Pu Pu pu 17 Pu Pu ¥S [e2] eiqesy Ipnes
Buizeew uoneoossy (semmwainxs -M_wmgﬁmu_v (yen v1
[eoiBojorewols ysijod e Ajunwiwiod $S010 ‘pu 1amoy) gy 474 09 pu (Wbu) 26 95 [6€] puejod
(s@oUy) £
(sepjue) g (sisum) 1
Ajunwwoo  uonuanBlul ‘pu (swed) g1 (spuey) 12 St pu 2s IS [8€] spuepayieN
(1004
/sopjue) g
Ajuo (sybiup g sdiy) g (+4eddn) 0z
sofew ‘Apnis pjayy ose Ayunwwod SS010 ‘pu (s@auy) 01 / (1emo)) G5 ‘pu G2 8¢ [og] |9e1s]
Alunwwoo $S010 ‘pru ‘pru 92 (1emo)) ot ‘pru 02 92 FANEREE)S)
Apnis pjey osfe Ayunwwod SS0I0 ‘pru (suybiyr g sdiy) oz oY (1amoy) 09 09 ot ¥S [ee] ewueq
saenpe.b juadal SS0J0 ‘p'u ‘p'u ‘p'u ‘p'u ‘P'u a4 19 [61] epEUER)D
(1o0)/s9pjUE) 2|
(sovu) 61 (+eddn) v&
Ayunwwoo SS0I0 ‘pu (sdy) €1 ve (1omoy) ¥ ‘pu €S .S [1L1] elrensny
yuow ised ui Aunwwos SS010 9 U pu o ‘pu 8 z2e [81] elesisny
S9)0N 9|dwes adAL Auy  suoibay 1ay10 SIS\ B yoeg Jap|noys J9p|noys PsN Apmg pue £1uno)
ul spueH ui ul 10 D3N ul ul ul
Apms (%) syuol Z1 Ised ui swordwAs asw yHm sisnuaq

SIIOM [EIUSQ Ul (SASIN) SI9PI0SIQ [e19]HSOINISN dyI0ads 2 I1aVL

JOSE 2013, Vol. 19, No. 4



In Greece, Alexopoulos et al. found that 62%
of dentists reported MSDs, 30% had chronic
complaints, 16% experienced a spell of absence
due to MSDs and 32% sought medical care [12].
According to Rundcrantz, Johnsson and Moritz’s
Swedish survey, 72% of dentists reported neck or
shoulder pain or headaches. A follow-up visit in
143 dental offices found that 96 dentists (67%)
had signs of cervico-brachial disorders and dis-
comfort [21]. In Finsen, Christensen and Bakke’s
Danish study, just over half of surveyed dentists
reported ache, pain and discomfort in the neck,
and 40% in the shoulder over the past year, with
~20% reporting such pain in the past week.
Younger dentists and those that worked longer
hours tended to have more complaints [22]. Simi-
larly, Al-Wazzan, Almas, Al Shethri, et al. found
that 54% of 204 dental professionals in five den-
tal offices in Saudi Arabia experienced neck pain.
The frequency of neck pain was significantly
higher (p = .01) in dentists than in other dental
professionals [23].

The international studies summarized in sec-
tion 3. show consistently high frequencies for
neck and shoulder pain, which cause both dis-
comfort and difficulty with functional daily activ-
ities. This indicates a high level of severity of
neck and shoulder MSDs in dentists.

In survey of 1015 dentists in Nebraska, USA,
(98% response rate), Stockstill, Harn, Strickland,
et al. reported a lower prevalence. They recorded
294 dentists (29% of the total) with symptoms of
peripheral neuropathy; 46% of that group located
the problem in the neck. Overall, 16% of that
group reported constant symptoms, and 41% had
symptoms while working [24]. Neck pain, there-
fore, appears to be pervasive, and dentists are not
taking activity breaks that could potentially
reduce symptoms. Relatively low frequencies of
neck and shoulder MSDs, of up to ~30%, were
recorded also in Greece [12] and Australia [18]
(Table 2).

3.2.2. Dental students

Available data on MSDs in dental and dental
hygiene students are sparse in comparison to data
on dental professionals. However, more recently,
attention has been given to students, either as a
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control group or as a newly exposed group [9].
Werner, Franzblau, Gell, et al. found very low
rates of MSDs in dental and dental hygiene stu-
dents (compared to a control group of clerical
workers): 6% with elbow complaints and 16%
with shoulder or neck complaints, but only 1.7%
of dental students and 3.6% of dental hygiene stu-
dents had physician-diagnosed shoulder tendoni-
tis [25]. Morse et al. found self-reported neck
symptoms in 37% of dental hygiene students, in
43% of dental hygiene students who had previ-
ously been dental assistants and in 72% of experi-
enced dental hygienists. The corresponding fre-
quencies for physician-confirmed neck findings
were 22%, 38% and 47%, respectively. Shoulder
pain in the past 12 months was reported by 26.9%
of respondents overall [17]. According to Rising,
Bennett, Hursh, et al., female dental students in
California, USA, reported the neck and shoulders
as the most affected regions (they also reported
higher levels of pain than males), while back
complaints were more common in male students
[26]. Rising et al. also found that 46%—-50% of
female students had neck or shoulder pain, com-
pared to 29%-58% of males. As many as
65-85% of dental students who had previously
worked in the dental field reported some type of
MSD pain, and pain was related both to fatigue
and to stress [26]. In a survey of 590 U.S. dental
students, Thornton, Barr, Stuart-Buttle, et al.
found similar results, with 48% reporting neck
symptoms and 31% reporting shoulder symp-
toms, with the highest rates in the third year [27].
Collectively, these studies indicate that dental
students are not unexposed or symptom-free.
These studies suggest that prevention pro-
grammes should be introduced into dental educa-
tion to prevent musculoskeletal discomfort during
educational and professional years [9].

4. RISK FACTORS FOR MSDs IN
DENTAL PROFESSIONALS

To identify and develop intervention strategies to
minimize risks, in addition to epidemiology,
the risk factors for MSDs have been investigated.
Many authors have concluded that MSD risk fac-
tors are multifactorial, including static and
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awkward postures (particularly in relation to neck
and shoulder conditions); repetition and force
(more commonly related to hand and arm condi-
tions); poor lighting (both intensity and position-
ing); improper positioning of both patient and
dental worker; individual characteristics (physical
conditioning, height, weight, general health, gen-
der, age) and stress [9]. Figure 1 summarizes how
prolonged, static postures can progress to a cumu-
lative trauma.

In an extensive review of risk factors affecting
dental workers, Yamalik listed specific dental
tasks as risks: limited range of motion (con-
strained postures) resulting in isometric muscle
contractions; difficulties in direct visualization,
which causes awkward posture; visual demands
requiring static postures; prolonged, repetitive
tasks (including scaling and endodontic proce-
dures); long surgical procedures; forceful clinical
tasks (e.g., scaling); and high precision and flex-
ion for instrumentation [29].

In dentists, head rotation, neck flexion and nec-
essary upper arm abduction for mirror use are
common risk factors for upper extremity dis-
orders. For example, risk for trapezius pain may
be heightened by holding the arm elevated for
long periods [30]. A Swedish study of 143 site
observations found that dentists with cervico-
brachial disorders keep their head bent to the side
and rotated to a greater extent than dentists with-
out symptoms [21]. Marshall found that 87% of
New South Wales dentists sit when treating
patients, and 65% practise four-handed dentistry,
i.e., they work with an assistant [18]. Valachi and
Valachi concluded that general practitioners tend
to be susceptible to lower back and neck injuries
due to prolonged, static postures, but have rela-
tively fewer repetitive-motion injuries [30].
Those authors also noted that dentists often rotate
their necks to the left with side bending to the
right for better visibility and this is likely to
strengthen the muscles on one side, while weak-
ening the opposing muscles, thus resulting in the
inability to rotate the neck to the right with side
bending to the left [21]. Similarly, the forward
viewing posture, frequently used by dental workers,
can lead to weakening of the stabilizer muscles of
the shoulder blades, leading to rounded shoulder

JOSE 2013, Vol. 19, No. 4
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Figure 1. Flowchart showing how repetitive
motion and extreme postures can progress to
pain and cumulative trauma disorders.



posture [30]. Several studies noted an association of
headaches with neck and shoulder pain [9].

Valachi and Valachi suggested that the historic
change in dental workers from standing posture
to typically seated posture has not reduced the
rate of MSDs, but that the part of the body
affected has moved from the back to the neck,
shoulders, and arms, largely due to static postures
combined with forceful, repetitive movements
[30]. Considering that most dental care is pro-
vided while the team is seated, seated postures
play a key part to spinal balance. Rucker noted
that dentists experience less varicosities of the
legs, but more problems with the upper back and
extremities [5].

Students work alone, without assistants, so they
may be at a particular risk as they move into clin-
ical practice, which appears to increase postural
risks. Moreover, left-handed students have been
shown to have a higher risk of MSDs. Therefore,
postural risk factors appear to be widely present
in all dental occupations and to be related to MSD
symptoms. The symptoms appear to increase
cumulatively as students move into practice.
These are likely aggravated by repetition and
force, in all types of dental practice [9].

Biomechanical risk factors are not the only risk
factors that must be considered when examining
MSDs in the dental population; psychosocial fac-
tors have been studied both singly and in combi-
nation with biomechanical risks. Psychosocial
factors include issues like organization of the job,
job demands (number of workers seen, the hours
worked), job control, style of supervision, support
amongst co-workers and others. Work—home
conflicts have also been studied in relation to
stress and related musculoskeletal pain [9].

Murphy correlated the common risk factors in the
general public to the practice of dentistry. These
included a constrained and fixed posture (sitting),
awkward postures (of neck/shoulder/wrist), exer-
tion of force (extraction of teeth), repetitive motions
(scaling), and duration of force (injection of anaes-
thetic/scaling). He also related these risk factors to
“ergonomic causes”: work station design (opera-
tory), tool design, work object (or patient), work
techniques, work organization (case load), and
work environment (lighting) [4].
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Historic trends towards higher efficiency (such
as increased number of patient visits) may have
also increased MSD risk. In addition, there may
also be relationships to personal characteristics
(such as body height), high visual demands,
workplace organization, and lack of recovery
time, which add to the risk of developing a MSD
[9]. In a Swedish survey, Ylipdd, Arnetz and
Preber found that active leisure decreased the
odds for upper extremity MSDs, while work
duration (including the hours worked) and family
overload increased the odds [32].

S.PREVENTION OF MSDs IN
DENTAL PROFESSIONALS

Several papers have presented numerous recom-
mendations for preventing MSDs in dental
workers, but there have been essentially no con-
trolled intervention studies. Therefore, these rec-
ommendations primarily tend to reduce the
associated risk factors based on cross-sectional
epidemiological studies or small, lab-based
assessments of risk factor levels. Linton and
Tulder noted this lack of randomized controlled
intervention trials as a severe problem more
generally (not just with respect to dental work-
ers) in interventions on neck and back pain,
including ergonomics interventions [33], with
only exercise programmes having sufficient sup-
port for clear recommendations.

Following a large U.S. Army symptom survey
and literature review, Lalumandier, McPhee, Par-
rott, et al. suggested that MSDs can be reduced
through proper positioning of the dental worker
and patient, regular rest breaks, general good
health and exercises designed to counteract the
particular risk factors for the dental occupation.
Postures to avoid include head leaning forward,
rounded shoulders and bent back. Recommenda-
tions include (a) an adjustable ergonomic stool
with lumbar support and capability to rotate; (b)
dentists sitting with feet flat on the floor and
thighs parallel to the floor, while dental assistants
sitting 10—15 cm (4-6 in.) higher and using a
footrest with the stool; (c) patient fully reclined,
with the mouth at the dentist’s elbow height for
maxillary arch tasks, and lowered with a 20°
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incline (still with the mouth at the dentist’s elbow
height) for mandibular arch tasks; (d) proper
lighting and indirect mirror viewing; (e) regular
resting from static postures, particularly for the
trapezius and forearm muscles, and from repeti-
tive motions of the forearm and hand (minimum
of 6 min/h and 10-15 min every 2-3 h); (f) exer-
cises during those breaks, such as relaxing the
arms at the side and shaking, or moving limbs
and muscles in the opposite direction of repetitive
or static postures between patient visits (e.g.,
bending the neck backwards after a prolonged
forward tilt); (g) observing recommended prac-
tices for nutrition and regular leisure exercise;
and (h) using shoulder blade repositioning and
chin tuck exercises for neck pain [34].

Based on a nonsystematic literature review and
biomechanical and physical therapy principles,
Valachi and Valachi gave multiple specific rec-
ommendations for dental workers, e.g., relaxing
and stretching neck muscles, exercising, using 2x
magnification, proper positioning of the chair and
patient, alternating sitting and standing, and using
properly adjusted armrests to reduce shoulder
fatigue and allow reduced force due to more sta-
ble positioning of instruments [35].

Yamalik also performed a nonsystematic but
comprehensive literature review to produce a set
of specific recommendations, including choosing
lighter ergonomic dental instruments to reduce
shoulder and neck fatigue and effects from hold-
ing static postures [29]. Better sizes and shapes of
dental instrument handles have been shown to
reduce hand force in laboratory experiments,
although it is unclear if this would have effects on
the neck and shoulders [36].

Based on a biomechanical and survey study of
590 dental students (and observation of practice
areas for the four participating schools), Thornton
et al. recommended an adjustable stool with inte-
grated lumbar and arm support, proper lighting
(e.g., for maxillary treatment, having the over-
head light close to the operator’s line of vision),
and having the patient reclining [27]. Such
approaches can be developed for individual situa-
tions by evaluating individual characteristics and
symptoms, postures, instrumentation, and envi-
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ronmental and organizational factors in relation
to workplace improvements [9]. Qualitative
responses suggest ergonomic design characteris-
tics, including patient chairs able to go down suf-
ficiently (particularly for dentists of smaller stat-
ure), adequate space in the room for moving the
stool around easily, dental instruments that are
sized properly for smaller hands and are light-
weight, sufficient lighting, magnifying loupes
available, and addressing psychosocial issues,
e.g., control over scheduling, social isolation
(hygienists tend to work alone, in contrast to den-
tal assistants), work—family conflicts, inadequate
recognition and professional satisfaction [37].
Properly selected and positioned magnification
systems can help reduce forward posture, includ-
ing keeping forward flexion of the neck under
20°.

6. RECOMMENDATIONS

There have been general alarms that the practice
of dentistry carries high risks of disabling disease
and injury and hence potential premature career
loss. MSDs have significant social and economic
consequences, including quitting the profession
or significantly reducing working hours. Ergo-
nomics improvements in the dental setting have
reduced risk factors; however, those risk factors
may be exacerbated by higher productivity
demands in the profession generally as well as
psychosocial considerations including social iso-
lation and work—family conflicts. Symptoms
appear to begin very early in careers, with higher
prevalence of MSDs even during educational
training as clinical hours increase. Therefore, the
students are more at risk as they practice dentistry
without assistants.

The evidence reviewed indicates that most
studies on dental ergonomics and MSDs have
been conducted in developed countries. In devel-
oping countries, like India, there is hardly any
published report on this vital subject. As there is
national variation in the prevalence data, based
on differing work culture and other factors, there
is an urgent need to promote research on such
neglected subjects also in developing countries.



Moreover, to elucidate the potential risk factors
and to formulate effective prevention pro-
grammes, several approaches are suggested:

e designing large-scale studies to assess the
prevalence of various MSDs and also to
identify the risk factors associated with them;
such studies should be promoted across the
globe;

e designing an intervention study to identify
the various risk factors, to evaluate the
efficacy of various preventive measures and
to discover various innovative prevention
strategies;

e combining the efforts of professionals from
various disciplines (dentistry, medicine,
physiotherapy, biomechanics, instrument
industries, etc.) to promote dental ergonomics
and to prevent MSDs.

According to the available reviewed data, a few
recommendations are made:

e promoting training on both ergonomics
(biomechanics) and stress reduction
(psychosocial and physical) in dental schools
as a prevention strategy;

¢ including a separate course on ergonomics in
the dentistry curriculum and periodical
evaluating the ergonomics practices of
students;

e promoting continuing dental education
programs on dental ergonomics for clinicians;

e formulating global guidelines for developing
ergonomic dental equipment;

e setting up an international monitoring agency
to prevent manufacturing and sale of
nonergonomic dental equipment;

e periodical screening of dental professionals for
MSD-related symptoms to diagnose them
early and treat promptly;

e promoting worldwide research on this subject;

e welcoming collaborations among all health-
care professionals to prevent MSDs with focus
upon examining the broad social and cultural
contexts of disability for dental professionals,
the prevalence and risk factors for MSDs and
unique solutions for MSD prevention.
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Based on theoretical models, general physical
therapy and ergonomics principles, so-called
active ergonomics, and health promotion con-
cepts combined with ergonomics are gaining
widespread support [9]. Both these approaches
suggest regular movement as important in reduc-
ing the negative impact of dental work, particu-
larly of static postures. This includes regular
movement and changing postures over the work
day, as well as integrating exercise, stretching
(particularly in the opposite direction of static and
repetitive workplace postures), yoga and relaxa-
tion exercises. Exercise and stretching also make
sense from a biomechanical standpoint, but stud-
ies have not found any strong association with
lower MSD rates. Therefore, intervention studies
appear to be an important current research need.

7. CONCLUSIONS

Dentistry carries a high risk of physical injury
and entails exposure to physical and organiza-
tional risk factors that require ergonomics inter-
vention. An interdisciplinary approach is neces-
sary to address the concern, and progressive
efforts should be taken to prevent MSDs in dental
professionals. There is a need for continuing
efforts to discover innovative prevention strate-
gies, understand the larger system issues, and
appreciate the very damaging nature of MSDs on
the lives of dental practitioners.

Outcome of intervention studies will be impor-
tant for examining the efficacy of proposed inter-
ventions. Combining ergonomics interventions
(chair redesigns, magnification and lighting,
activity breaks, organizational changes, creative
use of part-time or rotating work) with health pro-
motion activities (stretching that targets the
underused muscles, leisure exercise, preventing
work—family conflicts) need to be designed and
evaluated.

Since the evidence indicates that problems
begin to occur at the start of clinical training, such
interventions should be introduced at the training
level, to reduce risks during training and also to
get new practitioners to adopt the ergonomics
culture.
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