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ABSTRACT

Work-related musculoskeletal disorders (WRMSDs) are a group of disorders that are caused by
occupational risk factors. The physical and cognitive requirements during surgery pose substantial
ergonomic stress. The aim of this study was to find out the prevalence of WRMSD’s in surgeons
performing minimally invasive procedures in Mumbai & Navi Mumbai. Seventy five surgeons responded
to the questionnaire. According to the results, 86% of the participating surgeons reported that they
suffered from musculoskeletal problems which they attributed to the ergonomic issues encountered during
surgery of which65 % surgeons experienced more than one site pain. The prevalence of pain was highest
in low back (49.3%) followed by the other regions like neck, knee, shoulder, elbow, wrist and hand. The
most commonly reported factors to which they attributed the pain and discomfort during surgery were
awkward & sustained postures, prolonged standing & work place ergonomics. 45% surgeons informed
that they were aware of ergonomic recommendations. Surgeons were of the opinion that adopting good
postures, better surgical equipment, rest, stretching and ergonomic workstations can reduce their
symptoms.
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INTRODUCTION Work-related musculoskeletal

Musculoskeletal disorders (MSD)
are injuries or disorders of the muscles,
nerves, tendons, joints, cartilage, and spinal
discs. Work-related musculoskeletal
disorders (WMSD or WRMSDs) are
conditions in which:

1. The work environment and performance
of work contribute significantly to the
condition; and/or

2. The condition is made worse or persists
longer due to work conditions. !

disorders (WRMSDs) are a major concern
all over the world, with many organisations
working towards maintaining a safe &
healthy workplace environment. The end
outcome of these safeguard measures is
optimization of productivity. Work-related
musculoskeletal  disorders have been
extensively studied in populations where the
risk is determined to be high. These include
factory workers, farm labourers and those
performing heavy manual loading on one
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hand and those engaged in repetitive work in
a sedentary desk job on the other. In the
health care scenario sinologists, ™ ! dentists,
(431 nurses 7 and surgeons ® * have too
received substantial attention. However,
there is a necessity of research in surgeons
performing minimal invasive surgery,
particularly in the Indian setting.

Surgeons are no exception, when it
comes to the risk of WRMSD. Medical
technology is developing at a frantic pace.
Various advances in diagnostic &
interventional imaging, equipment, surgical
navigation systems etc. have Dbeen
incorporated into medical practice. This has
led to numerous changes in the work
scenario for surgeons in operating rooms.
One such technological advancement in
surgical technology is minimally invasive
surgery (MIS).Due to obvious benefits; MIS
is increasingly being recognized as the
standard care for more and more diseases
requiring surgical intervention. Most of the
advantages with MIS are patient related.
Less blood loss, less postoperative pain,
reduced rate of surgical site infection,
shorter hospital admissions, quicker return
to productivity, and a superior cosmetic
result are some well-established MIS
advantages. 1%

With the advent of minimally
invasive surgery, the operating room
witnessed an increase in the complex
interplay between surgeons and
technologies. Several studies, which have
analysed the ergonomic problems associated
with laparoscopic surgery open surgery, %
B have revealed interesting findings. While
performing a MIS, a surgeon encounters an
altered operating environment. There is loss
of tactile feedback due to substitution of
instruments for the surgeon's hands. Indirect
visualisation of the operating field by means
of monitors leads to decoupling of the visual
and motor axes, loss of depth perception,
indirect visual input and loss of peripheral

vision. All these factors pose mental and
physical challenges to the surgeon.
Compared with open surgery, laparoscopic
surgery presents manipulation difficulties
because the instruments are cumbersome,
uncomfortable, and offer reduced freedom
of movement. The largely static posture
required during minimal access surgery
(MAS), which is dictated by port placement
and the site of the monitor, is known to
cause eye strain and arm, shoulder, and
spine discomfort. In addition, maneuvering
instruments, which pass through access ports
into the abdomen, increase muscle activity
and require adoption of awkward positions
of the upper limbs. As a result of these
constraints, the physical workload in
laparoscopic  surgery is  significantly
increased over that required for an
equivalent open procedure.

There is a high prevalence of
musculoskeletal symptoms in this group as
evidenced by a number of studies published
till date. In a study done by M.A. van
Veelenet al ®1 in 2003, to evaluate the
ergonomic  problems  encountered by
medical teams in  minimally invasive
surgery, it was observed that the main
causes of physical, perception, and cognitive
problems were the positioning of apparatus
and staff, work clothing, and the limited
reach of apparatus and/or instruments. 50%
of medical staff experienced perception
problems and 63% had physical discomfort
during surgical procedure. L.S.G. L.
Waubenet al " did a study in 2006, to
investigate whether ergonomic guidelines
are applied in OT. In their survey they
found that the surgeons reported discomfort
in the neck, shoulders, and back (almost
80%).

Another survey conducted among
surgeons working in the General Surgery
departments in public hospitals of Hong
Kong in 2009, showed a high prevalence
rate of WMS symptoms in surgeons, mainly
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in the neck (82.9%), low back (68.1%),
shoulder (57.8%) and upper back (52.6%)
regions. Sustained static and/or awkward
posture was perceived as the factor most
commonly associated with the neck
symptoms by 88.9% of respondents. ! Dr.
Yogendra S. Modi ™® et al conducted a
study, regarding awareness of ergonomic
guidelines in laparoscopic surgeries, its
practice among surgeons and comfort level
during and after surgery, among the
surgeons of various fields like digestive,
urological, gynecological, and thoracic, in
three medical colleges at Ahmedabad, India.
66% surgeons reported arm and shoulder
pain while 32% reported neck pain during or
after surgery.

There is limited research for both
prevalence & ergonomic assessment in the
Indian scenario. Indian cities like Mumbai
and Navi Mumbai have a high density of
population which puts a severe strain on the
limited health care resources. Ergonomic
guidelines are often not followed in
operation theatre designing and layout due
to lack of awareness. Hence the objective of
this study was to determine the WRMSD’s
in surgeons performing minimally invasive
surgeries in Mumbai & Navi Mumbai.

METHODOLOGY

For the survey, a questionnaire was
formulated & validated with 3 experts in the
field. Revisions were made based on
comments regarding the language, format,
and context issues of the questions. The
questionnaire was largely structured but it
included some open ended questions where
necessary.

The survey Questionnaire contained
information on three categories.

1. Demographic (age, gender, height &
weight, hand glove size) and workload
data (average number of operations and
operating hours per week and type of
operations, etc.)

2. History of musculoskeletal symptoms
(modified version of the Standardised
Nordic Questionnaire).The area of pain
was marked and the surgeons were asked
to report severity of symptoms on a scale
for 1 to 10, 1 indicating mild pain and10
indicating severe pain or symptoms.

3. Ergonomic risk factors. The probable
causative factors as well as relieving
factors related to work related symptoms
were included. This study followed a
participatory ~ ergonomics  approach
which states that involvement of the
participant in addressing the solutions to
the problems leads to greater carry-over
of the benefits.

The survey was conducted on surgeons

practising in general hospitals, hospitals

attached with teaching institutes in private
setup. The survey questionnaire was
distributed by both hand delivery & email.

The questionnaires were collected either on

the same day or participants were contacted

after a week for the same as per the

convenience of the participants. 150

questionnaires  were  distributed.  The

response rate was 75/150 = 50%.

RESULTS

75 questionnaires were returned after
completion.  Before  discarding  any
questionnaire one attempt was made for
personal communication for the unfilled
answers.

74% of the study participants were
males &26% were female surgeons. There
were fewer females because traditionally
surgery has been a male dominant
occupation. 90% of the participants were
right handed by dominance & 10% were left
handed. 54.6% participants had normal
Body Mass Index (B.M.l), 42.6%
participants were overweight & 2.6% were
in the category of type | obesity. 68%
participants were working in either private
clinics or hospital based set up, 21%
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surgeons were working in hospital with
attached teaching institute 11% are
associated with both private set up &
hospital attached teaching institute.

Table 1: The following table depicts the demographic and
workload characteristics of the participating surgeons both
affected & non-affected with WRMSD.

Surgeons Surgeons not
suffering from | suffering from
WRMSD WRMSD
Percentage prevalence 86% 14%
Single site pain 21 % one area | -
pain
More than one site pain | 65 % more than
one area pain
Male surgeons 85.9% 141 %
Female surgeons 88.8 % 11.2%
Average age 43.9 40.2
Mean height 167.2 170.5
Mean weight 73.6 74.9
Glove size 7 7
Working years 14.7 9.9
Working hours/week 55.8 48.2
Surgeries/week 104 9.2
Surgery hours/week 17.8 16.6

Area wise Percentage affection

W Percentage affection

Figure 1: Regional Prevalence of WRMSD in surgeons
performing minimally invasive surgeries

The regional prevalence of WRMSD in this
population was as follows:

37 i.e. (49.3%) participants reported
low back as site of pain, 20 i.e. (26.6%)
participants reported neck as site of pain, 17
i.e. (22.6%) participants reported knee as
site of pain, 11 ie. (14.6%) participants
reported shoulder as site of pain, 19 i.e.
(25.3%) participants reported wrist and hand

as site of pain and 11 ie. (14.6%)
participants reported elbow as site of pain.

30 1

25 1

20 1

B Number
of 15 1

surgeons

NRS

Figure 2- Severity of pain on NRS (Numeric Rating scale)

The figure above depicts the intensity of
pain on NRS experienced by the
participating surgeons. 65 participants
complained of pain/symptom. The severity
of pain on Numeric Rating Scale (NRS) is
calculated on a scale of 0-10. The mean of
the NRS of total 65 participants is
3.98(1.15).22% surgeons suffering from
WRMSD reported that they undertook
treatment for pain and/or discomfort.

Grace and Szeto ¥ in their study of
WRMSDs in surgeons observed that the
surgeons apparently had a good insight of
the salient occupational risk factors. The
results of their regression analysis further
confirmed that the physical risk factor score
was the most significant predictor for all the
four top regions of musculoskeletal
symptoms.

To incorporate the elements of
participatory ergonomics in our study as
well,  surgeons were asked their
interpretation of the origin of symptoms.
Out of the 65 participants suffering from
symptoms, the various reasons that they
attributed their pain/symptoms to were
wrong  posture  (40%), work place
ergonomics (24%), prolonged standing
(24%) and long working hours (12%).
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Among the participants that reported pain or
symptoms, the various factors which they
believed would help in relieving their
symptoms of WRMSD were adopting good
posture (34%), adequate rest (35%),
stretching (15%), better surgical equipment
designs (20%), work place ergonomics i.e.
ergonomic workstation (15%) and adjustable
surgical plinth (15%).

DISCUSSION

The term ergonomics is derived from
the Greek words "ergon” meaning work and
"nomos” meaning natural laws or
arrangement. Ergonomics is "the scientific
study of people at work, in terms of
equipment design, workplace layout, the
working environment, safety, productivity,
and training”. WRMSD are increasingly
being recognised as important health issues
among minimally invasive  surgeons.
Ergonomic assessment plays a crucial role in
determining the risk and to initiating
preventive & intervention strategies to
control  work related musculoskeletal
disorders.

This study analysed the prevalence
and distribution of work-related
musculoskeletal disorders in  surgeons
performing minimally invasive surgical
procedures, practicing in Mumbai and Navi
Mumbai by using a self-report method of
outcome measurement with the help of a
validated questionnaire. Various methods of
assessment have been described to estimate
the prevalence rates such as self-report,
interview, and clinical examination, with
some differences. The questionnaire method
is a cost effective and well accepted with
results apparently similar when compared to
the other two methods of assessment. [
Hence we selected the questionnaire
method.

The prevalence rate in this study for
reported musculoskeletal symptoms is 86 %
which is higher than the 15 to 18%

prevalence rate reported in the Indian
population. ?*?! This prevalence rate is
comparable with that reported in dentists,
nurses & sonologists who are considered as
risk group in health care workers.

The neck pain could be related to the
inappropriate height and viewing angles of
the monitors. Higher monitors not placed
directly in the line of vision lead to an
awkward neck posture of extension coupled
with rotations which are usually sustained
for long durations. The role of prolonged
repetitive upper limb task cannot be ignored
in causation of neck pain. The back pain can
be attributed to the prolonged standing, bent
and twisted postures adopted repetitive work
and precision work while performing
surgeries. Other contributing causes for both
neck & back painmay are unorganised work
set-up, inadequate breaks & inadequate
assistance.

Leino P, Magni G. have shown a
clear link between psychological variables
with neck pain & low back pain. %
However the contributory role of aging and
psychological and emotional stress could not
be established in this study.

Shoulder pain is more likely if the
arms are held in elevated or abducted for a
prolonged duration the result of which is
increased demand on the shoulder stabilisers
and supraspinatus or bicipital tendinitis.
Performing repetitive upper limb movement
and uncomfortable instrument handles were
considered highly associated with elbow,
wrist and hand pain.

With increasing age and higher
exposure to job stress, older surgeons would
be expected to have a higher risk of
developing musculoskeletal problems. In
our study too, the mean age was higher in
the group with WRMSDs. However there
are studies which have reported younger
workers to be at increased risk of
musculoskeletal problems due to their lack
of experience resulting in poorer job skills
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and insufficient practice. %% The
“‘healthy worker effect’ also suggests that
those who are healthy are more likely to
remain at work. %627}

In a research done by D. Falla, G.
Jull and P. W. Hodges ?® in neck pain
patients they concluded that the delay in
neck muscle activity associated with
movement of the arm in patients with neck
pain indicates a significant deficit in the
automatic feed forward control of the
cervical spine. As the deep cervical muscles
are fundamentally important for support of
the cervical lordosis and the cervical joints,
change in the feed forward response may
leave the cervical spine vulnerable to
reactive forces from arm movement.
Similarly, there is evidence of inactivation
of lumbar stabilisers following episode of
acute low back pain, and which does not
return spontaneously after the episode of
pain subsides. The high recurrence rate of
low back pain following the initial episode
may be caused due to the lack of localized,
muscle support. ?* Low back pain leads to
impaired postural control, delayed muscle
reflex responses following sudden trunk
unloading and abnormal trunk muscle
recruitment patterns. ¥ All these factors
emphasize the importance of monitoring and
controlling spinal pain in surgeons.

The challenge involved in analysing
WRMSD is the confounding influence of
age, general health, stress, fatigue, sleep
disturbance, anxiety, emotional distress,
cognitive dysfunction, poor quality of life
and pain threshold.

To prevent & minimise WRMSD in
this group, the surgeons performing
minimally invasive surgeries have to be
made aware of simple ergonomic practices
like adopting acceptable posture during
surgery  &adequate  breaks  between
procedures. Spinal postures with greater
than 20 degrees of flexion, lateral flexion or
rotation and more than 5 degrees of

extension pose a risk for spinal pain if
adopted for longer durations. The monitors
should be mounted in a manner that viewing
angle is in the surgeon’s line of vision.
Adjustable ceiling mounted monitors would
be preferable monitors mounted on fixed
height TV towers in the OT. The optimal
monitor position is at least 1 m from the
surgeon's eyes and at a declination that
ranges from 0° to -15° from the surgeon's
neutral gaze. B3+

In our study, 45% of surgeons
reported that they were aware of ergonomic
recommendations whereas 55% reported
that they were unaware of the same. In a
survey conducted by Yogendraet al, *®! 64%
of the surgeons are aware about ergonomics.
However, the practice of ergonomic
guideline in terms of operating surface
(table) height and monitor height was lower.
54% following the guideline in operating
surface height and 4% surgeons were
following guidelines for monitor height. In a
survey conducted by L.S.G.L. Waubenet al
(7] done in 2006, all 284 respondents believe
in the importance of ergonomics although
89% of them were unaware of the
ergonomic  guidelines. The lack of
ergonomic guidelines awareness is a major
problem that poses a tough position for
ergonomics in the operating room.” These
statistics show that more surgeons should be
made aware of ergonomic practices. These
practices should not be limited to only
height of monitor in the OT table. Issuing
guidelines to operation theatres about all
ergonomic factors in the operation theatre
like appropriate lighting, temperature,
assistant’s position, instrument& equipment
reach distance, OT layout and other safety
related ergonomic issues like floor clearance
is the need of the hour.

Anti-fatigue mats and stools can be
used to reduce lower extremity fatigue.
Endurance of the upper limbs can be
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incorporated with benefits to the surgeons
exercise routine.

With increasing number of surgical
procedures being done by the minimally
invasive technique, it is likely that surgeons
will be performing such procedures more
extensively in the future. As such, they will
be at even greater risk of developing
WRMSDs if prompt & timely measures are
not initiated. In a study of forty-five
surgeons in three Massachusetts teaching
hospitals by Gawande, Zinner, B et al, the
most common risk factors relating to
adverse events in the operation theatre
included surgeon fatigue in addition to
surgeon  inexperience,  communication
breakdown and excessive workload. In a
study titled “Burnout and Medical Errors
among American Surgeons” conducted by
Tait D. Shanafeltet al, they observed a
strong relationship between surgeon distress
and perceived medical errors. ! Due
consideration also needs to be given to time
management to avoid overload and fatigue
in  surgeons. Appropriate  ergonomic
strategies can be helpful in accomplishing
these objectives to an extent.

Looking to the future and the
important issue of patient safety, we believe
that ergonomics in the operation theatre
focusing not only on the surgeon but the
entire operating team will be a powerful
stimulus in  optimizing results &
improvements in the patient safety culture.

CONCLUSION

The prevalence of WRMSDs in
surgeons’ performing minimal invasive
surgery in our study was 86%. The areas
reported were low back, neck, wrist, hand,
knee, shoulder& elbow. In view of this high
prevalence  we  recommend  urgent
ergonomic attention to the work setup and
better ergonomic practices in surgeons
performing minimally invasive surgeries.

REFERENCES

1. Bernard BP, editor. U.S. Department of
Health and Human Services, Centers for
Disease  control and  Prevention,
National Institute of Occupational
Safety and Health. Musculoskeletal
disorders and workplace factors: a
critical review of  epidemiologic
evidence for work-related
musculoskeletal disorders of the neck,
upper extremity, and lower back. July
1997. DHHS (NIOSH) Publication No.
97-141.

2. Kevin Evans, Shawn Roll, Joan Baker.
Work-Related Musculoskeletal
Disorders (WRMSD) Among Registered
Diagnostic Medical Sonographers and
Vascular Technologists: A
Representative Sample.  Journal of
Diagnostic Medical Sonography.2009;
25(6): 287-299

3. Roll SC, Evans KD, Hutmire CD, Baker
JP. An analysis of occupational factors
related to shoulder discomfort in
diagnostic medical sonographers and
vascular  technologists.  Work 2012;
42(3):355-65.

4., Kumar VK, Kumar SP, Baliga MR.
Prevalence of work-related
musculoskeletal — complaints among
dentists in India: A national cross-
sectional survey. Indian J Dent
Res2013; 24(4):428-38.

5. Hayes MJ, Cockrell D, Smith DR. A
systematic review of musculoskeletal
disorders among dental professionals.
International Journal of Dental Hygiene.
2009; 7(3):159-165.

6. Serranheira, Florentinoa, Cotrim,
Teresab, Rodrigues, Victorc, Nunes,
Carlad and Sousa-Uva, Antoénioe.
Nurses’ working tasks and MSDs back
symptoms: results from a national
survey. Work. 2012; 41:2449-2451.

7. Tinubu BM, Mbada CE, Oyeyemi AL,
Fabunmi AA. Work-related
musculoskeletal disorders among nurses
in Ibadan, South-west Nigeria: a cross-
sectional survey. BMC Musculoskeletal
Disorder. 2010; 11:12.

International Journal of Health Sciences & Research (www.ijhsr.org) 353
Vol.5; Issue: 8; August 2015



8. Grace P. Y. Szeto, Pei Ho, Albert C. W. 15. Person J.G., Hodgson A.J., Nagy A.G.
Ting, Jensen T. C. Poon, Stephen W. Automated  high-frequency  posture
K. Cheng, Raymond C. C. Tsang. sampling for ergonomic assessment of
Work-related Musculoskeletal laparoscopic  surgery.  SurgEndosc.
Symptoms in Surgeons. Journal of 2001;15(9):997-1003.
Occupational ~ Rehabilitation.  2009; 16. M. A. van Veelen, E. A. L. Nederlof, R.
19(2): 175-84 H. M. Goossens, C. J. Schot,J. J.
9. Esposito C., EI Ghoneimi A, Yamataka Jakimowicz. Ergonomic  problems
A, Rothenberg S, Bailez M, Ferro M, encountered by the medical team
Gamba P, Castagnetti M, Mattioli G, related to products used for minimally
Delagausie P, Antoniou D, Montupet P, invasive surgery. Surgical
Marte A, Saxena A, Bertozzi M, Endoscopy. 2003; 17(7):1077-81.
Philippe P, Varlet F, Lardy H, 17. L.S.G.L. Wauben, M. A. van Veelen, D.
Caldamone A, Settimi A, Pelizzo G, Gossot, R. H. M. Goossens. Application
Becmeur F, Escolino F, De Pascale T, of ergonomic guidelines during
Najmaldin A, Schier F. Work-related minimally  invasive  surgery: a
upper limb musculoskeletal disorders in questionnaire survey of 284 surgeons.
paediatric laparoscopic surgery. A Surgical Endoscopy and  Other
multicenter survey. J. Pediatr Surg. Interventional Techniques. 2006; 20(8):
2013; 48(8):1750-6. 1268-1274
10. Berggren U, Gordh T, Grama D, 18. Dr. Yogendra S. Modi, Dr. Manoranjan
Haglund U, Rastad J, Arvidsson D. R. Kuswaha, Dr. Sumit Pukhraj Dave.
Laparoscopic Versus open Awareness of Ergonomic Guidelines
cholecystectomy: hospitalization, sick regarding laparoscopic surgeries, its
leave, analgesia, and trauma responses. Practice among Surgeons and Comfort
Br J Surg1994; 81(9):1362-1365 level during and after surgery. Gujarat
11. Richards C, Edwards J, Culver D, Emori Medical Journal. December 2013;
TG, Gaynes R; National Nosocomial 68(2):31-34
Infections Surveillance (NNIS) System, 19. Silverstein BA, Stetson DS, Keyserling
Centers for Disease Control & WM, Fine LJ. Work-related
Prevention. Does using a laparoscopic musculoskeletal disorders: comparison
approach to cholecystectomy decrease of data sources for surveillance. Am J
the risk of surgical site infection? Ann Ind Med. 1997; 31(5):600-8
Surg 2003; 237(3):358-62 20. Pingle AS, Pandit DD. A cross sectional
12. Berguer R, Forkey DL, Smith WD. study of rheumatic musculoskeletal
Ergonomic problems associated with disorders (RMSD) in an urban slum
laparoscopic surgery. Surg Endosc. population. Indian Journal of
1999; 13(5):466-468. Community Medicine. 2006; 31(4):244-
13. Nyugen NT, Ho HS Smith WD, Philipps 245.
C, Lewis C, De Vera RM, Berguer R. 21. Chopra A, Patil J, Billempelly V,
An ergonomic evaluation of surgeons' Relwani J, Tandle HS. WHO-ILAR
axial skeletal and upper extremity COPCORD Study. WHO International
movements during laparoscopic and League of Associations from
open surgery. Am JSurg.2001;182(6): Rheumatology Community Oriented
720-4 Program from Control of Rheumatic
14. Berguer R, Rab GT, Abu-Ghaida H, Diseases. Prevalence of rheumatic
Alarcon A, Chung J. A comparison of diseases in a rural population in western
surgeons' posture during laparoscopic India: A WHO-ILAR COPCORD
and open surgical procedures. Surg Study. J Assoc Physicians India. 2001;
Endosc. 1997;11(2):139-142. 49:240-6.
International Journal of Health Sciences & Research (www.ijhsr.org) 354

Vol.5; Issue: 8; August 2015


http://link.springer.com/search?facet-creator=%22Grace+P.+Y.+Szeto%22
http://link.springer.com/search?facet-creator=%22Pei+Ho%22
http://link.springer.com/search?facet-creator=%22Albert+C.+W.+Ting%22
http://link.springer.com/search?facet-creator=%22Albert+C.+W.+Ting%22
http://link.springer.com/search?facet-creator=%22Jensen+T.+C.+Poon%22
http://link.springer.com/search?facet-creator=%22Stephen+W.+K.+Cheng%22
http://link.springer.com/search?facet-creator=%22Stephen+W.+K.+Cheng%22
http://link.springer.com/search?facet-creator=%22Raymond+C.+C.+Tsang%22
http://link.springer.com/journal/10926
http://link.springer.com/journal/10926
http://link.springer.com/search?facet-creator=%22M.+A.+van+Veelen%22
http://link.springer.com/search?facet-creator=%22E.+A.+L.+Nederlof%22
http://link.springer.com/search?facet-creator=%22R.+H.+M.+Goossens%22
http://link.springer.com/search?facet-creator=%22R.+H.+M.+Goossens%22
http://link.springer.com/search?facet-creator=%22C.+J.+Schot%22
http://link.springer.com/search?facet-creator=%22J.+J.+Jakimowicz%22
http://link.springer.com/search?facet-creator=%22J.+J.+Jakimowicz%22
http://link.springer.com/journal/464
http://link.springer.com/journal/464
http://link.springer.com/search?facet-creator=%22M.+A.+van+Veelen%22
http://link.springer.com/search?facet-creator=%22R.+H.+M.+Goossens%22

22.

23.

24,

25.

26.

217.

28.

29.

Leino P, Magni G Depressive and
distress symptoms as predictors of low
back pain, neck-shoulder pain, and other
musculoskeletal morbidity: a 10-year
follow-up of metal industry employees.
Pain. 1993; 53(1):89-94.

Szeto GPY, Lam P. Work-related
musculoskeletal disorders in urban bus
drivers of Hong Kong. J Occup Rehabil.
2007;17:181-98

Frymoyer JW, Pope MH, Clements JH.
Wilder DG, MacPherson B, Ashikaga T.
Risk factors in low back pain. An
epidemiological survey. J Bone Joint
Surg. 1983; 65(2):213-8.

Anderson R. The back pain of bus
drivers. Prevalence in an urban area of
California. Spine. 1992;17(12):1481-8
Arrighi HM, Hertz-Picciotto 1. The
evolving concept of the healthy worker
survivor effect. Epidemiology. 1994,
5(2):189-96.

McMichael AJ, Spirtas R, Kupper LL.
An epidemiologic study of mortality
within a cohort of rubber workers, 1964-
72.J Occup Med. 1974;16(7):458-64
Falla, Deborah PT, Bilenkij, Gina PT,
Jull, Gwendolen PT. Patients With
Chronic Neck Pain Demonstrate Altered
Patterns of Muscle Activation During
Performance of a Functional Upper
Limb Task Spine. 2004;29(13):1436-
1440

Hides JA, Richardson CA, Jull GA.
Multifidus muscle recovery is not
automatic after resolution of acute, first-

30.

31.

32.

33.

34.

35.

episode low back pain. Spine (Phila Pa
1976). 1996; 21(23):2763-9.

Zazulak BT, Hewett TE, Reeves NP,
Barry Goldberg, Jacek Cholewicki.
Deficits in neuromuscular control of the
trunk predict knee injury risk: a
prospective biomechanical-
epidemiologic Study. Am J Sports Med
2007; 35 (7): 1123-30

Turville KL, Psihogios JP, Ulmer TR,
Mirka GA. The effects of video display
terminal height on the operator: A
comparison of the 15 degree and 40
degree recommendations. Appl
Ergon. 1998; 29(4):239-246.
Jaschinski-Kruza W. Eyestrain in VDU
users: viewing distance and the resting

position of ocular muscles. Hum
Factors. 1991; 33(1):69-83.
Jaschinski W, Heuer H, Kylian

H. Preferred position of visual displays
relative to the eyes: A field study of
visual strain and individual
differences. Ergonomics 1998;41(7):
1034-49

Gawande AA, Zinner MJ, Studdert DM,
Brennan TA. Analysis of errors reported
by surgeons at three teaching hospitals.
Surgery 2003; 133(6):614-21.

Shanafelt TD, Balch CM, Bechamps G,
Russell T, Dyrbye L, Satele D, Collicott
P, Novotny PJ, Sloan J, Freischlag J.
Burnout and medical errors among
American surgeons. Ann Surg. 2010;
251(6):995-1000.

How to cite this article: Dabholkar T, Yardi S, Dabholkar YG et. al. Work related musculoskeletal
disorders in surgeons performing minimal invasive procedures in Mumbai & Navi Mumbai, India. Int
J Health Sci Res. 2015; 5(8):347-355.

kkhkhkhkhhkhkhkkkkkhkhkiiiikikkx

International Journal of Health Sciences & Research (www.ijhsr.org) 355
Vol.5; Issue: 8; August 2015


http://journals.lww.com/spinejournal/toc/2004/07010
http://journals.lww.com/spinejournal/toc/2004/07010

