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ABSTRACT
According to World Health Organization work-related musculoskeletal disorders (MSDs) are defined as disorders
and diseases of the musculoskeletal system, which have been proven or assumed to have at least a partly workrelated background characterized by the occurrence of several symptoms, concomitant or not, such as pain,
paresthesia, sleep disturbances, anxiety, depression, fatigue, vertigo, headaches and irritable bowel syndrome which
appear insidiously. However vulnerability to acquire MSDs is well reported among healthcare professionals,
particularly those who are in direct contact with patients during the course of their work routine. Factors involved in
MSDs among them are physical exposure, sustained static and/or awkward posture, prolonged sitting & standing,
forward bending of trunk, excessive neck flexion & extension, wrong lifting, pulling or pushing at work, repetitive
and/or forceful work, repetitive upper arm elevation above 90˚, demanding work schedule etc. Majority of these
issues can be prevented with simple measures like ergonomic design of the work environment, postural re-education
and regular exercises.
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I. INTRODUCTION
Work-related musculoskeletal disorders (MSDs) are
defined as disorders and diseases of the
musculoskeletal system, which have been proven or
assumed to have at least a partly work-related
background (WHO, 1985) characterized by the
occurrence of several symptoms, concomitant or not,
such as pain, paresthesia, sleep disturbances, anxiety,
depression, fatigue, vertigo, headaches and irritable
bowel syndrome which appear insidiously. These
syndromes have a gradual but multi-factorial etiology
and, therefore, they are of great diagnostic complexity
and often go untreated (Polanyi MFD, Cole DC et al:
1997; Gallinaro AL, Feldman D, Natour J: 2001).1,2
MSDs affect large numbers of people across most
industries and occupations, have the potential to lead
to long and serious disability, and impose heavy costs
on employers and on society.3 In India, MSDs
estimates have shown that it contributes to about 40%
of all costs towards the treatment of work-related
injuries (European Agency for Safety and Health: Dec

2012). However vulnerability to acquire MSDs is also
reported among healthcare professionals, particularly
those who are in direct contact with patients during the
course of their work routine (Ylipaa & Szuster et al:
2002; Lorusso A, Bruno S & L’Abbate N: 2007).
Nurses (41.70%) are at the highest level of exposure,
followed by physiotherapists (35%) and dentists
(22.6%). Physicians/surgeons and lab technicians are
the least exposed, at 4% in their respective
workstations.4,5,6 A study in Kasturba Medical College,
Mangalor reported MSDs among physician (13.3%),
surgeon & orthopedist (each 12.8%), gynecologists
(11.7%), physiotherapist (7.4%), otolaryngologist and
pediatrician (each 6.4%), anesthetist (5.9%),
dermatologists (4.8%), psychiatrist and radiologist
(each 4.3%), cardiologist and ophthalmologist (each
3.7%), and oncologist (2.7%).7 Outcome of studies
show Lower back (25%), neck (20.21%), and knees
(14.36%) were the common MSDs among doctors in
different specialties.8
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Prevalence Among Physiotherapists
Prevalence Among Physicians & Surgeons
Physiotherapists have to use high physically
demanding manual and handling skills while treating
their patients that put uneven stress on the body. A
high percentage (61%) of physical therapists
experienced work-related musculoskeletal symptoms
in at least one anatomical area. The highest prevalence
of work-related musculoskeletal disorders (WMD)
among physical therapists were in the following
anatomical areas: low back, wrist/hand, upper back,
neck, knee, hip and thigh.9 The risk factors quoted by
most of the Physiotherapists who were managing large
number of patients in a day, adoption of constant
uncomfortable postures, manual therapy techniques
and transferring the patients during their services in
prevention and treatment of musculoskeletal
disorders.10,11,12
Prevalence Among Dentists
A study over Indian graduated dental surgeons from
Mangalore stated that 6.6% dental surgeons always
experienced shoulder pain, 73.3% experienced
stiffness in the back and 23.3% experienced severe
pain in their neck, rest also suffer from knee, hip and
thigh pain.13,14 Other study over female dentists
reported higher percentage of upper extremity
disorders (UED) that includes problems in the neck,
shoulders, arms, elbows, wrists, hands and fingers.15,16
Prevalence Among Sonographers & Radiologists
MSD prevalence rates in excess of 80% have been
reported for sonographers in the literature (Smith et al.
1997; Magnavita et al, 1999 and Dodd-Hughes, 2008).
Worryingly, Brown and Baker (2004) found that
around 20% of sonographers reportedly left the
profession due to persistent discomfort.17 A literature
review identified risk factors, particularly arm
abduction greater than 30°, repeated isometric
maneuvers without compensatory rest, the level of
force applied to the probe, abdominal scanning
approaches, examination times longer than 25 minutes,
and more than 100 sonographic examinations per
month.18 The average time spent for each examination,
discomfort for transducer design was related to MSDs
whereas a comfortable chair and correct position of
the body protected from the onset of MSDs.19

77% of physicians who regularly perform endoscopic
surgeries suffered physical discomfort or symptoms
attributable to endoscopy with endonasal procedures
become more prevalent.20
A survey study in 2010 on members of the American
College of Mohs Surgery found 90% surgeon
suffering from MSDs. The most common complaints
were neck, lower back, shoulder, and upper back pain.
Most of them were not using ergonomic modifications
in their practice.21
43.7% North American members of the American
Society of Pediatric Otolaryngology reported pain or
discomfort that they attributed to their surgical
practice. Women were significantly more likely to
report experiencing pain or discomfort that they
associated with their surgical practice.22

II. METHODS AND MATERIAL
Causative Factors for MSDs
The most common ergonomic hazards reported were
prolonged sitting, standing, forward bending of trunk
and neck flexion, whereas lifting, pulling or pushing at
work and repetitive and/or forceful work were the
least common reported issues. A cross sectional study
found four patterns of occupational biomechanical
demands: “low demands”, “sitting demands”,
“repetitive and asymmetric demands”, and “high and
vibrational demands”. Professionals with sitting
demands were more likely to report any or severe
upper-/lower-back pain when compared to those with
low demands. Patterns of high work-related physical
demands were associated with the presence of
neck/shoulder pain and severity of upper-/lower-back
pain.23 Among those “with MSDs,” 83% reported that
forward bending of trunk is a major hazard in their
workplace, followed by neck flexion (75%). Even
those “without MSDs” reported forward bending of
trunk (85%) as a major hazard, followed by prolonged
standing (70%) and sitting (60%).3,23,24,25 Similarly
upper arm elevation above 90˚, a duration increment
of 1% of the daily working hours was associated with
supraspinatus
tendinitis
and
shoulder
pain
24
with/without disability.
An exposure–response
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relationship was found between lifetime upper arm
elevation
and
supraspinatus
tendinopathy.25
Repetitiveness of work was also found to be
significantly associated with prevalence of reported
discomfort in the wrist, hand, or fingers, tendinitis in
the distal upper extremity, and symptoms consistent

with carpal tunnel syndrome.26 Demanding work
schedule, physical exposure, sustained static and/or
awkward posture and use of force and repetitive
movements of hands were perceived as the factors for
MSD in surgeons.27,28

Table 1 : Reference value for physical load factors as risk factors for neck/shoulder, elbow/wrist/hand
disorders.29

Posture

neck/shoulder

elbow/wrist/hand disorders











Sitting at work >95% of working time

Posture combinations, no clear limits

(Ariens et al., 2001a)

(Bernard, 1997)

Neck flexion >20° >70% of working 

Use of pinch grip, extreme wrist posture

time

>1/3 of working time

(Ariens et al., 2001a)

(Stetson et al., 1993)

Neck flexion >45° >10 % of working 

Extreme

time

postures

(Ariens et al., 2001a)

(Viikari-Juntura and Silverstein, 1999)

forearm,

wrist

and

finger

Neck flexion >20° ≥ 66% of work cycle
time (Andersen et al., 2002)



Rotated neck >1 h·day-1, arm above
shoulder level >1 h·day-1
(Miranda et al., 2001b)



Arm flexion/abduction >90° >10% of
work cycle
(Punnett et al., 2000)



Awkward and static postures
(van der Windt et al., 2000)



Extreme neck postures
(Bernard, 1997)



Duration of work with a hand above
shoulder level
(Viikari-Juntura et al., 2001)

MSDs association with respect to age, gender, length
of time in practice, academic vs community setting,
work experiences or number of surgeries completed by
the healthcare professionals were non-significant,
except physical activity.20,30 In contrast high BMI were
not at a higher risk for developing LBP than normal
BMI.22,31

Preventive Measures:
A. Ergonomics
Ergonomics can be defined as the scientific discipline
concerned with the understanding of interactions
among humans and other elements of a system, and
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the profession that applies theory, principles, data and
methods to design in order to optimize human wellbeing and overall system performance (International
Ergonomics Association, August 2000).32 Greater
adherence to the ergonomics process in designing and
assessment of work systems would seem to be the
most likely strategy for long term primary prevention
of these disorders and improve quality of life.
Ergonomic Intervention





The adoption of regular breaks to recover most of
the structures required is recommended.33
Place the most frequently used objects near and
the least used farther away, avoiding trunk twists
or spine to use them.
Adjustment of the chair:

Moderate amount of literature suggests that chair
interventions reduce musculoskeletal symptoms
among workers who are required to sit for prolonged
periods.34 While sitting in a chair the head should be
round or slanted without excessive bending of neck;
elbows should not be flexed more than 900; forearm
support should be at comfortable height so that the
shoulders will not shrug; the feet should be completely
soiled or use support for the feet; and knees must not
be completely flexed or extended. The adjustment of
the height of the chair should be such that the
healthcare professionals can reach the table contents
without excessive bending or lifting of the shoulders
& spine (Coury HGC: 1995; OSHA: 1997; NIOSH:
1999; OSHA: 2008). The lumbar spine should be well
supported and should be tilting front or back so that
the professionals feel well accommodated.35
In the prevention of neck disorders in work with a
high frequency of visual display unit (VDU) tasks like
in radiography or sonography, attention should be
given to the work environment in general and to the
more specific aspects of VDU workstation layout.18,36
Overall ergonomic modifications in behavior and
workplace are recommended to reduce pain and injury
to healthcare professionals.37

and its segments.38 A good working posture include
neutral head, straight and low shoulders; their
elevation above 90 is not indicated; arms are pretty
close to body; forearm are supported, but if this is not
possible, the elbow should not exceed the 90-120° of
flexion; ulnar or radial deviations and wrist flexion
should be minimal, maintaining neutral posture; spine
is always aligned and unnecessary torsion and bending
should be avoided. In such alignment least amount of
stress/strain will encountered by the musculoskeletal
system. Any alterations to this alignment (faulty
posture) will create MSDs. To prevent MSDs
professional should be either aware by themselves or
some skilled fellows should make them aware about
this. Pillastrini et al (2007) found that, after changes in
the workplace by a physiotherapist, as chair
adjustment, screen height and inclination of the
backrest, there was significant reduction of
musculoskeletal disorders of the lumbar spine, neck
and shoulders.35
C. Exercises
Regular exercises are also an important aspect for
preventing and treating MSDs. Short and long exercise
sessions of workplace exercises and yoga for
minimum of 10 weeks seems essential to reduce
MSDs,
improve
flexibility,
endurance
and
36,39,40
conditioning.

III. CONCLUSION
The health of the professional who are taking care of
community health is also on the edge. Work related
MSDs are rising silently among them. Majority of
these issues can be prevented with three affordable
things i.e. ergonomic work environment designing,
postural re-education and regular exercises.

IV. REFERENCES
[1]

B. Posture
How an individual should sit, stand or move can be
described under the term of posture. Posture can be
described as the attitude assumed by the human body

[2]

Alencar JF, Coury HJCG, Oishi J. Important
aspects
of
diagnosing
work-related
musculoskeletal disorders (WMSD) and
fibromyalgia. Rev Bras Fisioter, São Carlos;
13(1):52-8.
Coury HJCG, Moreira RFC, Dias NB.
Evaluation of the effectiveness of workplace
exercise in controlling neck, shoulder and low

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)

696

back pain: a systematic review. Rev Bras
Fisioter, São Carlos; 13(6):461-79.
[3] P. Buckle. Ergonomics and musculoskeletal
disorders. Occupational medicine 2005; 55:164–
167.
[4] Mbada CE, Obembe AO, Alade BS, Adedoyin
RA, Awotidebe TO, Johnson OE, Soremi OO.
Work-related musculoskeletal disorders among
health workers in a nigerian teaching hospital.
TAF Prev Med Bull 2012; 11(5): 583-588.
[5] Rambabu T and Suneetha K. Prevalence of
work related musculoskeletal disorders among
physicians, surgeons and dentists: a comparative
study. Ann Med Health Sci Res 2014 Jul-Aug;
4(4): 578–582.
[6] Long MH, Bogossian F and Johnston V. The
prevalence of Work-related neck, shoulder and
upper back musculoskeletal disorders among
midwives, nurses and physicians: A systematic
review. Workplace Health and Safety 2013;
61(5):223-229.
[7] Yasobant S, Rajkumar P. Health of the
healthcare professionals: a risk assessment study
on work-related musculoskeletal disorders in a
tertiary hospital, Chennai, India. International
Journal of Medicine and Public Health 2015
Apr-Jun; 5(2):189-195.
[8] Lahoti S, Narayan A, Ottayil ZCVP, Bhaskaran
U. Prevalence of musculoskeletal disorders
among doctors in Mangalore: A cross-sectional
survey. International Journal of Health & Allied
Sciences 2014; 3(3):204-207.
[9] Bork BE, Cook TM, Rosecrance JC, Engelhardt
KA, Thomason MEJ, Wauford IJ, Worley RK.
Work-related musculoskeletal disorders among
physical therapists. Physical Therapy 1996 Aug;
76(8):827-35.
[10] Buddhadev NP and Kotecha IS. Work-related
musculoskeletal disorders: a survey of
physiotherapists in saurashtra region. National
Journal of Medical Research. 2012; 2(2): 179181.
[11] Salik Y and Ozcan A, Work-related
musculoskeletal disorders: a survey of physical
therapists
in
Izmir-Turkey.
BMC
Musculoskeletal Disorders 2004; 5:27.
[12] Gul H, Umar B, Shabbir M, Work related
musculoskeletal problems among professionals
of physical therapy in hospitals of Lahore, a city

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

of Punjab, Pakistan. Journal of Riphah College
of rehabilitation science. 2014; 2(1): 8-11.
Shaik AR, Rao SBH, Husain A, D’sa J, Workrelated musculoskeletal disorders among dental
surgeons: a pilot study. Contemp Clin Dent
2011 Oct-Dec; 2(4): 308–312.
Alexopoulos EC, Stathi IC, Charizani F.
Prevalence of musculoskeletal disorders in
dentists. BMC Musculoskeletal Disorders 2004;
5(16): 1-8.
Lindfors P, Thiele von U, Lundberg U. Work
characteristics and upper extremity disorders in
female dental health workers. J Occup Health
2006; 48: 192–197.
Magnavita N, Bevilacqua L, Mirk P, Fileni A,
Castellino N. Work-related musculoskeletal
complaints in sonologists. J Occup Environ
Med. 1999 Nov; 41(11):981-8.
Monnington SC, Hughes KD, Milnes E, Ahmad
Y. Risk management of musculoskeletal
disorders in sonography work: a project report.
Corporate Science, Engineering And Analysis
Directorate UK. March 2012.
Rousseau T, Mottet N, Mace G, Franceschini C,
Sagot P. Practice guidelines for prevention of
musculoskeletal
disorders
in
obstetric
sonography. J Ultrasound Med 2013; 32:157–
164.
Magnavita N, Bevilacqua L, Mirk P, Fileni A,
Castellino N. Work-related musculoskeletal
complaints in sonologists. J Occup Environ
Med. 1999 Nov; 41(11):981-8.
Little RM, Deal AM, Zanation AM, McKinney
K, Senior BA, Ebert CS Jr .Occupational
hazards of endoscopic surgery. Int Forum
Allergy Rhinol. 2012 May-Jun; 2(3):212-6.
Liang CA, Levine VJ, Dusza SW, Hale EK,
Nehal KS. Musculoskeletal disorders and
ergonomics in dermatologic surgery: a survey of
Mohs surgeons in 2010. Dermatol Surg. 2012
Feb; 38(2):240-8.
Cavanagh J, Brake M, Kearns D, Hong P. Work
environment discomfort and injury: an
ergonomic survey study of the American
Society of Pediatric Otolaryngology members.
American Joural of Otolaryngology. 2012 JulAug; 33(4):441-6.
Lourenço S, Araujo F, Severo M, Cunha
Miranda L, Carnide F, Lucas R. Patterns of
biomechanical demands are associated with

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)

697

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

musculoskeletal pain in the beginning of
professional life: a population-based study.
Scand J Work Environ Health 2015; 41(3):234246.
Svendsen SW, Bonde JP, Mathiassen SE,
Stengaard-Pedersen K, Frich LH. Work related
shoulder
disorders:
quantitative
exposureresponse relations with reference to
arm posture. Occup Environ Med 2004; 61:844–
853.
Svendsen SW, Gelineck J, Mathiassen SE,
Bonde JP, Frich LH, Stengaard-Pedersen K,
Egund N. Work above shoulder level and
degenerative alterations of the rotator cuff
tendons: a magnetic resonance imaging study.
Arthritis & Rheumatism; 50(10):3314–3322.
Latko WA, Armstrong TJ, Franzblau A, Ulin
SS, Werner RA, Albers JW. Cross-sectional
study of the relationship between repetitive
work and the prevalence of upper limb
musculoskeletal disorders. American journal of
industrial medicine; 36:248-259.
Szeto GPY, Ho P, Ting ACW, Poon JTC, Cheng
SWK,
Raymond
CC.
Work-related
Musculoskeletal Symptoms in Surgeons, Journal
of Occupational Rehabilitation, June 2009;
19(2):175-184.
Maciel DP, Millen RA, Xavier CA, Morrone
LC, Silva JS Jr. Musculoskeletal disorder related
to the work of doctors who perform medical
invasive evaluation. Work. 2012; 41(1):1860-3.
Ketola R. Physical workload as a risk factor for
symptoms in the neck and upper limbs:
exposure
assessment
and
ergonomic
intervention. J Sports Sci & Med (2004); 5:6-45.
Lahoti S, Narayan A, Ottayil ZCVP, Bhaskaran
U. Prevalence of musculoskeletal disorders
among doctors in Mangalore: A cross-sectional
survey. International Journal of Health & Allied
Sciences 2014; 3(3).
Jensen JN, Holtermann A, Clausen T,
Mortensen OS, Carneiro IG, Andersen LL. The
greatest risk for low-back pain among newly
educated female health care workers; body
weight or physical work load? BMC
Musculoskeletal Disorders 2012; 13(87)1-6.
Buckle P. Ergonomics and musculoskeletal
disorders. Occupational medicine 2005; 55:164–
167.

[33] Maciel DP, Millen RA, Xavier CA, Morrone
LC, Silva JS Jr. Musculoskeletal disorder related
to the work of doctors who perform medical
invasive evaluation. Work 2012; 41(l):1860-3.
[34] Sjan-Mari van Niekerk , Louw QA, Hillier S.
The effectiveness of a chair intervention in the
workplace to reduce musculoskeletal symptoms:
A systematic review. BMC Musculoskeletal
Disorders 2012, 13:145.
[35] Fernandez VMV, Shimano EGN, Record MCF.
Physiotherapy in the evaluation and prevention
of ergonomic risks in financial sector workers.
Physical therapy and research 2009; 16(3):239245.
[36] Korhonen T, Ketola R, Toivonen R, Luukkonen
R, Hakkanen M, Viikari-Juntura E. Work related
and individual predictors for incident neck pain
among office employees working with video
display units. Occup Environ Med 2003;
60:475–482.
[37] Liang CA, Levine VJ, Dusza SW, Hale EK,
Nehal KS. Musculoskeletal disorders and
ergonomics in dermatologic surgery: a survey of
Mohs surgeons in 2010. Dermatol Surg. 2012
Feb; 38(2):240-8.
[38] Magee DJ. Orthopedic physical assessment.
Enhanced fourth edition, Elsevier 2006; Chapter
15:873-903.
[39] Coury HJCG, Moreira RFC, Dias NB.
Evaluation of the effectiveness of workplace
exercise in controlling neck, shoulder and low
back pain: a systematic review. Rev Bras
Fisioter, São Carlos; 13(6):461-79.
[40] Cheema BS, Houridis A, Busch L, Cheema VR,
Melville GW, Marshall PW, Chang D, Machliss
B, Lonsdale C, Bowman J, Colagiuri B. Effect
of an office worksite-based yoga program on
heart rate variability: outcomes of a randomized
controlled trial. BMC Complementary and
Alternative Medicine 2013 13:82.

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)

698

