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Abstract

Aim the present study was to determine the prevalence of WMSDs in laboratory Personnel. Objective of the study
was to evaluate the main health disorders (Neck Pain) of laboratory workers. Both male and female and laboratory
personnel having worked experience of one or more than one year were included in the study. Laboratory personnel
having any pathology related to neck and recent trauma or surgery to neck or shoulder were excluded from the
study. Cross sectional descriptive study using a self-administered questionnaire was used. Laboratory personnel
having work experience of one or more than one year were taken. An informed written consent was taken from the
laboratory personnel who fulfilled the inclusion criteria. They were asked to fill a self-administered questionnaire
which was then evaluated. The total number of participants was 120. The mean age was 28 years and the overall
disability rate was 82.5%. The reasons for developing neck pain can be due to Cumulative trauma disorders (CTD)
or repetitive strain injuries (RSI) or occupational overuse syndromes (OOS) of the musculoskeletal system or work
related musculoskeletal disorders. These situations often lead to development of overuse syndromes, persistence of
symptoms thus becoming recurrent and/or chronic. Thus, Neck pain is significantly prevalent in laboratory a
personnel who is dependent on gender as well as BMI and not dependent on years of experience.

Keywords: Work related musculoskeletal disorders; Cumulative
trauma disorders; Repetitive strain injuries; Occupational overuse
syndromes

Introduction

Neck pain
Neck pain (NP) is a major public health problem, with two-thirds of

the population having neck pain at some point in their lives which
affects both personal health and overall well-being [1-3] as well as
indirect expense [1,4,5]. The association of prolonged microscope use
with the development of chronic pain syndromes has been recognized
for nearly 3 decades; yet most pathologists are not well-informed about
this hazard until after they develop a problem [6,7]. Although
increased neck and back pain have been anecdotally reported by
biomedical microscopes for more than a century [6]. The prevalence of
work related musculoskeletal disorders (WRMSDs) is high in
Laboratory technicians; they show high prevalence of neck pain,
shoulder pain, elbow pain and hand pain. Neck pain is associated with
the amount of fixed working postures. According to the world health
organization (WHO) technical report, the management of WRMSDs
determines to a largest possible extent the global productivity and
work performance of working age adults. By this study we were be able
to find out the prevalence of neck pain in laboratory personnel. This
study will help further to improve their quality of life and establish the
evidence with regards to their better outcome. The Aim of this study
was to determine the prevalence of WMSDs (Work Related
musculoskeletal disorders; Neck Pain) in laboratory Personnel.
Objective of the study was to evaluate the main health disorders (Neck
Pain) of laboratory workers (Figure 1).

Figure 1: Pain located between the occiput and the third thoracic
vertebrae.

Materials and Methods

Study design
Cross sectional descriptive study using a self-administered

questionnaire. Study was done in Laboratory personnel having work
experience of one or more than one year. There was 120 students
participated in this study. Study was done on laboratory personnel
working in Shree Krishna Hospital and Community. Study was
conducted from October 2013-March 2014 [9,10]. In this study both
male and female were included. Laboratory personnel having working
experience of one or more than one Year were included. Laboratory
personnel having any pathology related to neck, recent trauma or
surgery to neck or shoulder were excluded. An informed written
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consent was taken from the laboratory personnel’s who fulfilled the
inclusion criteria. They were asked to fill a self-administered
questionnaire which was then evaluated. The Neck Disability Index
(NDI) is designed to measure neck-specific disability. The
questionnaire has 10 items concerning pain and activities of daily
living including personal care, lifting, reading, headaches,
concentration, work status, driving, sleeping and recreation [11-13].
The measure is designed to be given to the patient to complete, and can
provide useful information for management and prognosis of those
with neck pain. Each item is scored out of five (with the no disability
response given a score of 0) giving a total score for the questionnaire
out of 50. Higher scores represent greater disability [13,14]. The result
can be expressed as a percentage (score out of 100) by doubling the
total score [8].

Results
The total numbers of participants were 120 out of which there were

73 females and 47 males. The mean age of both males and females was
28 years and the overall disability rate was 82.5%. The total numbers of
participants were 120 out of which there were 73 females and 47 males.
The mean age of both males and females was 28 years and the overall
disability rate was 82.5% (Figures 2 and 3, Tables 1 and 2).

Figure 2: Showing disability rate in male and female.

 Complete Mild Moderate No disability P-value

Under Weight 3 7 14 2  

Normal 14 12 29 16  

Over Weight 1 9 5 2 0.068

Obese 0 3 2 1  

Total 18 31 50 21  

Table 1: Relation between BMI and disability.

 Complete Mild Moderate No disability P-value

Male 8 15 16 8  

Female 10 16 34 13 0.772

total 18 31 50 21  

Table 2: Relation between gender and disability.

p value for t-test=0.772 which is greater than 0.05 therefore null
hypothesis is rejected.

i.e. mean disability scores of males and females are not equal.

Figure 3: Relation between gender and disability.

• Coefficient of correlation between disability scores and years of
experience r=0.109 Ho=Disability scores and years of experience
are uncorrelated.

• p value for t-test=2.29E-20 which is much less than 0.05 therefore
null hypothesis is accepted. i.e. disability scores and years of
experience are uncorrelated.

Discussion
There were total 120 participants out of which 73 were females and

47 were females with mean age of 28 years and mean BMI of 22. Out of
the total population 82.5% were suffering from neck pain. Females had
greater prevalence of neck pain than the males.

The reasons for developing neck pain can be due to Cumulative
trauma disorders [15] (CTD) or repetitive strain injuries [16] (RSI) or
occupational overuse syndromes [17] (OOS) of the musculoskeletal
system or work related musculoskeletal disorders [18] (WRMSDs) are
defined as series of micro traumatic events that accumulate in the body
as a result of workplace and work characteristics that in due course,
have the potential to develop into a more serious injury to the
musculoskeletal system.

Musculoskeletal disorders are present in 48% of work related
disorders and diseases among patients visiting a general practitioner
[19]. WRMSDs arise from repetitive work activities that normally are
not hazardous, which become hazardous when the tissue loading
exceeds its anatomical and physiological limits [20].
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These situations often lead to development of overuse syndromes,
persistence of symptoms thus becoming recurrent and/or chronic [21].
Tissue healing never actually gets accomplished since re injury occurs
due to repeated exposure to occupational risk factors [22]. The physical
ergonomic features of work frequently cited as risk factors for MSDs
include rapid work pace and repetitive motion, forceful exertions, non-
neutral body postures, and vibration [23].

Three general (not mutually exclusive) pathophysiologic
mechanisms have been postulated as explanations for the development
of CTDs:

i. Repetitive mechanical irritation,

ii.  Microischemia, and

iii.  Accumulation of metabolic products that promote inflammation
or interfere with neuromuscular function [24-27].

Most proposed mechanisms feature a persistent and recurrent cycle
of inflammation, tissue injury, and fibrosis leading to episodic pain and
to dysfunction of muscles, ligaments, and fascia.

The third category also includes a growing body of evidence that
increased levels of endogenous substances may interfere with
neuromuscular function, activate local pain receptors, or cause hyper
excitability of central nervous system pain responses [27-30].
In 1997, the National Institute for Occupational Safety and Health
published a critical synopsis of evidence-based medical investigations
into the associations between work activities and the development of
MSDs [31].

There was strong evidence that high levels of static contraction,
prolonged static loads, and awkward postures involving the neck and
shoulder muscles were associated with an increased risk for MSDs
(Figure 4).

Figure 4: Traditional medical microscope and postural strain. The
fixed, acute angle of the eyepieces promotes excessive flexion of the
neck (A) or upper back (B).

The ischemic or toxic metabolite hypotheses are plausible
explanations for the association of sustained postures with the
development of MSDs. Most users have to flex the neck and upper
back to view through the eyepieces. The neck and back muscles truly
are working when we are sitting down viewing slides at the microscope
or staring at a computer; this has been confirmed by surface
electromyography [25]. In the sitting position, blood flow to these
muscles may be suboptimal due to gravitational forces, lack of
movement, and increased tension.

Relation of BMI and pain
Obesity is associated with increased production of cytokines and

acute-phase reactants and with activation of pro inflammatory
pathways [32] which in turn may lead to pain [33]. Obesity is
associated with disc degeneration 34 and vertebral endplate changes
[35]. Spinal mobility decreases with increasing body weight [36],
which may interfere with disc nutrition.

Relation of gender and pain
A study on Japanese women published in the Hiroshima Journal of

Medical Science noted in women that sloping shoulders and low
muscle strength caused the weight of the arms and breasts to become a
burden on neck and shoulder pain. They further indicated women may
be more sensitive to pain in the neck and shoulders than men and
women had a tendency to feel more stiffness. Hormones such as
estrogen and testosterone affect the central nervous system, which is
responsible for perceiving and transmitting the sensation of pain. This
is one reason why conditions such as neck pain and headaches strike
women at higher rates than men [36,37].

Conclusion
Neck pain is significantly prevalent in laboratory personnel’s which

is dependent on gender as well as BMI and not dependent on years of
experience.
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