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Abstract
Objectives: The objective of the study was as follows: To determine impact of work duration on
musculoskeletal disorders in sugarcane factory workers.
Methods: Ethical clearance was obtained from the institutional ethical committee. A total of 74
sugarcane factory workers were assessed and all were included in this study based on inclusion criteria,
Informed consent was taken and the workers were explained how their bad working conditions lead to
musculoskeletal disorders and they were explained that this study helped us to find minimum duration
which lead to musculoskeletal disorders and the data was collected using occupational health and safety
standard questionnaire and Nordic musculoskeletal disorder questionnaire.
Results: This study found that duration for development of minimum complaints is within 1-5 years.
Conclusion: We found that average duration for development of minimum complaints start appearing
within 1-5 years’ work experience (1-1825 days) but maximum musculoskeletal disorders in sugarcane
factory workers occur after a duration of 16-20 years (5476-7300 days) of work experience.
The musculoskeletal disorders which appears with minimum duration of 1-5 years initiates with neck
pain followed by low back pain. The musculoskeletal disorders which occurs after maximum duration of
work are neck pain, low back pain which increases with increased duration of work and with increased
duration it leads to gradually increased complaints like shoulder pain, elbow pain, upper back pain, hip
pain, knee pain and ankle pain.
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Introduction
The largest producer of sugarcane in the world is Brazil
followed by India, China and Thailand. Sugar industry is one
of the important agro-based industries not only in India but
also in the world which directly contributes creating
employment, income and social developments in the rural
areas of the country. In India, there are 167 sugar factories.
Both skilled and unskilled workers from rural areas are
engaged in this sector. These workers are at high risk. Most of
the sugar mills have poor occupational health and safety
measures, inadequate policies and infrastructure to meet the
health hazards. Hence the workers are exposed to workplace
accidents, repetitive strain injury (RSI) and musculoskeletal
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disorders (MSDs) in neck, upper back, lower back and arms
due to continuous movements [1].
Worksite analysis is done to identify existing hazards and
conditions which contribute to ergonomic risks. It includes
identifying low risk and light duty jobs which should be shared
with and applied by health care officials when injured
employees are being reassigned to work.
Work place is an important source for both demands and
pressures which causes stress and structural and social
response which helps to counteract stress. These factors may
lead to health hazards. Intrinsic factors of work related stress
include long hours of continuous work, work overload, time
pressure, difficult tasks, lack of variety and poor physical work
conditions (space, temperature and light) [1], while extrinsic
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factors include incorrect equipment, environmental factors,
poor relations with colleagues and improper clothing and
footwear.

The risk of MSDS among workers with acceptable working
postures and enhanced productivity by using minimum
resources [9].

Workplaces which have good communication, respectful
relations and good and organised system of work help
recognise and manage work stress and it tends to get good
results in achieving productive work.

This study was steered to determine the impact of work
duration on musculoskeletal disorders in sugarcane factory
workers. It is assumed that the result of this study is suitable
for planning, designing and implementing principles of
ergonomics in industry workplace to reduce work related
MSDs [10-12].

Occupational Health and safety at work is important in public
health which requires workers and employees to adhere to
safety guidelines to improve safety of work environment [2].

Occupational hazard is of 2 types
1. Health hazard: When worker suffers from illness due to
hazard.
2. Safety hazard: When hazard physically injures worker.
Occupational health hazards are seen in various industries.
87.1% workers of sugar factories were having musculoskeletal
disorders due to bad working conditions, bad lifting positions
and lifting heavy loads. In textile industries, there is improper
material handling, improper knowledge about machine due to
lack of training and unsafe conditions. There is maximum
number of injuries for hand/fingers followed by back/spine in
textile industries [3].
Various injuries from material handling lead to Carpal tunnel
syndrome, tendinitis, lower back pain, shoulder pain, and OA
of knees due to heavy lifting and moving heavy cloth rolls.
Work stress continuously due to badly designed shift work,
work overload, poorly managed shift schedules, continuous
exposure to harmful substances, high level of time pressure
leads to increasing stress which leads to work related health
hazards (Figure 1) [4].

Methods
Ethical clearance was obtained from the institutional ethical
committee. A total of 74 sugarcane factory workers were
assessed and all were included in this study based on inclusion
criteria, Informed consent was taken and the workers were
explained how their bad working conditions lead to
musculoskeletal disorders and they were explained that this
study helped us to find minimum duration which lead to
musculoskeletal disorders and the data was collected using
occupational health and safety standard questionnaire and
Nordic musculoskeletal disorder questionnaire.

Sampling method
Cluster Sampling method: The study included assessment of
sugarcane factory workers and they were screened using
occupational health and safety standard questionnaire and
Nordic musculoskeletal disorder questionnaire.

Results
Primary outcomes used for the result were occupational health
and safety standard questionnaire and Nordic musculoskeletal
disorder questionnaire (Figure 2).

Gender distribution in the study

Figure 1. Work related health hazards.

As most workstations are not designed according to principles
of ergonomics thus it leads to various work related
musculoskeletal disorders which have significant influence on
labourers and industries and it is the most important problem.
Work conditions at present are very poor which results in bad
posture. Musculoskeletal disorders are injuries and illness of
different body parts used during working. Symptoms of work
related MSDs in different job in awkward posture are very high
irrespective of tasks [5-8].
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Figure 2. The pie diagram represents that out of 74 subjects, 71
males and 3 females have participated in this study.

Age
The age group included in this study is 30-60 years. The Table
1 shows that minimum age group in the study is 31 years and
maximum is 60 years. The mean of the age group is 48.432
years and standard deviation is 8.329. Table 2 represents
minimum and maximum score of BMI.
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Duration since worker is working in industry

Table 1. The age group included in this study is 30-60 years.
Minimum

Maximum

Mean

Standard deviation

31

60

48.432

8.329

Table 5 represents minimum, maximum, mean and SD of
duration since worker is working in industry.
Table 4. Minimum duration and maximum duration of chief complaint
along with its mean and SD.

Table 2. Table showing minimum and maximum score of BMI.
Minimum

Maximum

Mean

Standard deviation

16

34

24.189

3.564

Table 3 distributes the study population in underweight,
normal, overweight and obese categories along with gender
distribution.
Table 3. BMI score.
BMI Score

Frequency

Percentage

Male

Female

˂18.50 (underweight)

2

3

2

0

18.50-24.99 (normal)

50

68

48

2

25-29.99 (overweight)

17

23

16

1

˃30 (obese)

5

6

5

0

Chief complaint
Figure 3 clarifies that the most common chief complaint is
neck pain with prevalence of 37% followed by LBP with
prevalence of 15%.

Minimum

Maximum

Mean

Standard deviation

0

9125

1253.56

1826.3

Table 5. Minimum, maximum, mean and SD of duration since worker
is working in industry.
Minimum

Maximum

Mean

Standard deviation

1095

16060

8404.86

4106

Year wise distribution of duration since worker is
working in industry along with chief complaint
Table 6 shows that most common chief complaint is neck pain
followed by LBP and it states that neck pain is common since
minimum duration of working and its prevalence increases
with increased duration of work. Average duration for
development of maximum musculoskeletal disorders in
sugarcane factory workers is 16-20 years (5476-7300 days) but
minimum complaints start appearing within a duration of 1-5
years (1-1825 days).
Even low back pain increases with increased duration of work
and with increased duration it leads to gradually increased
complaints like shoulder pain, elbow pain, upper back pain, hip
pain, knee pain and ankle pain.

Discussion

Figure 3. Represents various chief complaints and it’s frequency
along with gender distribution.

Duration of chief complaint
Table 4 shows minimum duration and maximum duration of
chief complaint along with its mean and SD.

This study “A study to find impact of work duration on health
in sugarcane factory workers” was conducted to find the
impact of work duration on musculoskeletal disorders in
sugarcane factory workers. As prevalence of workers who
suffer from occupational health hazards is 86.4%.
Occupational health is an important aspect of public health and
safety measure. There is no proper evidence of duration of
work related physical stress to cause occupational health
hazard. So, it is necessary to find impact of work duration on
health in sugarcane factory workers.
The aim of the study is to find impact of work duration on
health in sugarcane factory workers. The objective was to
determine to find impact of work duration on musculoskeletal
disorders in sugarcane factory workers.
The study was conducted with 74 subjects. Subjects were
selected according to inclusion and exclusion criteria. Inclusion
criteria was sugar factory workers, age group 30-60 years and
both male and females. Exclusion criteria included other
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workers than sugarcane factory workers and workers suffering
from cardiovascular diseases. In previous studies, prevalence

of occupational hazards was 86.4 % and now in this study it
increased to 91.89%.

Table 6. Indicates the duration since worker is working in industry and duration for development of each chief complaint.
Duration since worker is working in industry

Frequency

Percentage

1-5 years (1-1825 days)

2

3%

6-10 years (1826-3650 days)

10

14 %

Chief complaint
Neck pain – 1
LBP- 1
Neck pain – 9
LBP- 1
Neck pain – 2
Rt shoulder pain – 1

11-15 years (3651-5475 days)

12

16 %

Upper back pain-2
Buttock pain –2
Ankle pain – 1
None - 4
Neck pain – 9
Upper back – 1
Rt elbow- 1

16-20 years (5476-7300 days)

15

20 %

Left hip- 1
Left knee- 1
LBP- 1
Buttock pain – 1

21-25 years
(7301-9125 days )

4

5%

Neck pain – 3
Buttock pain – 1
Upper back pain – 2

26-30 years (9126-10800 days )

4

5%

B/L knee pain- 1
None – 1
Neck pain – 4

31-35 years (10801-12600 days )

8

11 %

LBP- 3
Rt Shoulder pain – 1
B/L knee pain- 2
Neck pain – 4

36-40 years (12601-14400 days )

11

15 %

LBP – 2
Rt elbow pain -1
Rt hip pain – 1
None- 1
Neck pain – 4

41-45 years (14401-16200)

8

11 %

LBP – 3
Rt hip pain – 1

The most common chief complaint is neck pain followed by
LBP and it states that neck pain is common since minimum
duration of working and its prevalence increases with increased
duration of work. Average duration for development of
maximum musculoskeletal disorders in sugarcane factory
workers is 16-20 years work experience (5476-7300 days) due
to their bad working posture and improper handling habits for
prolonged duration of working in sugarcane factories.
Minimum complaints started appearing due to comparatively
less duration of work in people with duration of 1-5 years work
experience (1-1825 days).

4

In this study, 37 people suffered from neck pain, 5 suffered
from upper back pain, 2 had right shoulder pain, 2 had right
elbow pain, 4 people suffered from buttock pain, 11 people
suffered from low back pain, 1 suffered from left hip pain, 1
suffered from right hip pain, 1 suffered from left knee pain, 3
suffered from B/L knee pain, 1 suffered from ankle pain and 6
had no complaints.
The musculoskeletal disorders in sugarcane factory workers
have developed mostly due to high ergonomic risk as they have
poor working posture and improper handling techniques.
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Even low back pain increases with increased duration of work
and with increased duration it leads to gradually increased
complaints like shoulder pain, elbow pain, upper back pain, hip
pain, knee pain and ankle pain.

Conclusion
We found that average duration for development of minimum
complaints start appearing within 1-5 years work experience
(1-1825 days) but maximum musculoskeletal disorders in
sugarcane factory workers occur after duration of 16-20 years
(5476-7300 days) of work experience.
The musculoskeletal disorders which appears with minimum
duration of 1-5 years initiates with neck pain followed by low
back pain. The musculoskeletal disorders which occurs after
maximum duration of work are neck pain, low back pain which
increases with increased duration of work and with increased
duration it leads to gradually increased complaints like
shoulder pain, elbow pain, upper back pain, hip pain, knee pain
and ankle pain.
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