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Abstract: With the vital need to extend services or enable uninterrupted productivity, several millions had to
work in shifts varying in length of time for a greater part of their age. Interest in the effects of shift work on
people has developed because many experts have blamed rotating shifts for human error connected to a number
of accidents and catastrophes. Together with the alarming relationship of shift work to fatigue, performance,
accidents and chronic heart disease, there is reason to believe that shift work may become a major challenge for
the employer, employee and occupational health professionals. Thus, work schedules and work load factors need
to be examined in combination to obtain a realistic picture of the effects of shift work on fatigue
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l. Introduction

Today shift work has become a routine feature in industries, hospitals and many other essential sectors

(Knutsson, 1989; Tepas et al, 1993; Gupta et al, 1997; Chandrawanshi and Pati, 2000) and will be absolutely
inevitable in future if the present rate of growth and development in industries are to continue.Many
industrialized countries introduced and adopted shift work system with a view to optimize utilization of human
resources and to ensure continuity in operation of industries and various other production houses.
According to the International Labour Office, shift work is defined as a method of work organization under
which groups or crews of workers succeed each other at the same work station to perform the same operations
each crew working a certain schedule or shift so that the undertaking can operate longer than the stipulated
weekly hours for any worker.

Interest in the effects of shift work on people has developed because many experts have blamed rotating
shifts for human error and it to a connected to a number of accidents and catastrophes. There is also sufficient
evidence to prove that rotational shift work affects human health and performance by disrupting circadian
rhythms and by causing numerous alterations in human behavior and physiology.

The word ‘fatigue is a term applied to a wide diversity of conditions and results from most occupational

tasks, due to more subtle psycho-physiological processes (Pheasant, 1991). Fatigue is the feeling of abnormal
tiredness, lethargy, loss of drive and merges into a number of others, which are equally difficult to define such as
stress, depression etc. These conditions are subjective, behavioral and physiological. .
Some studies have been conducted to assess the fatigue as a result of shift rotation and sleep on shift working
nurses and found a strong relation between the sleep disturbances and fatigue (Fugiwara, 1992; Gold et al.,
1992). Further, fatigue was found to enhance common infections (Mohren et al, 2002). The poorly adapted night
workers suffers from a potentially progressive state of chronic fatigue, which may be manifest into episodes of
irritability, loss of drive, depression, loss of appetite, constipation and other disturbances (Pheasant, 1991).
Together with the alarming relationship of shift work to fatigue, performance, accidents and chronic heart
disease, there is reason to believe that shift work may become a major challenge for the employer, employee and
occupational health professionals.

Brain and body functions slow down during the nighttime and early morning hours. Working at night
makes it difficult to get enough sleep. . The combination of sleep loss and working at the body’s low point can
cause excessive fatigue and sleepiness. This makes more difficult to perform well, which increases the risk of
accidents (Madide, 2003). The accidents at Chernobyl and Three Mile Island occurred, around 01:00 hrs and the
Bhopal disaster also occurred during the hours of night shift.

Thus, work schedules and work load factors need to be examined in combination to obtain a realistic
picture of the effects of shift work on fatigue as was reported by Rosa (2000). Fatigue and insomnia are
considered as the primary symptoms for the disturbances in the biological clocks or the circadian rhythms.

In India, the adversaries being faced by the shift workers have not received much attention from the researchers
and requires a systematic documentation of the studies on the impacts of the altered biological rhythms on the
health, social and domestic well being of the workers, along with the public safety.

Fatigue in rail transportation is a safety question. Lack of alertness was the most important single contributor for
accidents and near accidents in a recent analysis (Edkins and Pollock, 1997).
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In view of this dearth, the present study is contemplated and focuses on the shift workers in Railways, perhaps
the largest group under a single employer in India.
The present work entitled “Shift work and Fatigue” was carried out during June 2006 to February 2009. The
staff of the E.Co. Division of the Indian Railways, who are working on shift duties constituted the main target
group of the study.
In view of the above, the present work entitled “Shift work and Fatigue” has been contemplated with
the following objectives:
1. To understand the occupational health problems among shift staff of different age groups with varying
service experience;
2. To identify the different health disorders or diseases associated with the shift staff and the incidences of
these health problems;
3. To assess the different types of stress associated with the shift work and understand the impacts on health;
4. To evaluate the present shift pattern with special reference to their impacts on health and to suggest the
optimal pattern.

1. Methodology

The study followed “Syndrome Approach” to realize the objectives of the study, by adopting a
combination of the methods of obtaining data on the study respondents. The focus of the study being the health
problems associated with the shift work, sampling was carried out by selecting the employees.
The Standard Shift Work Index developed by the Shift work Research Team MRC/ERSC Social and Applied
Psychology Unit was used in the present study with few modifications to suit the local conditions. This Shift
Work Index is a questionnaire which aims to identify the shift schedules, sleep habits, eating patterns if any
psychological effects for an initial survey of the health which might be expected to increase or decrease the
effects on health. The questionnaire in specific identifies to which type of shift pattern the employee belongs and
the nature of duties, work load etc. The identification of sleep habits to assess the extent to which sleep is
disturbed depending on which shift he has been or is about to work and as such the respondent tries to rank
different stress indicators related to sleeplessness, fatigue, anxiety, anger, depression and mental states and their
frequency as they perceive. The distribution of the different age-sex groups in the sample reflected their
proportional distribution among the railway employees of Visakhapatnam division. About 3-5% of the
population was selected as samples that constitute 300 individuals.

1. Results
3.1 Distribution of Age Groups:
The population was stratified in to four Age groups, with an interval of 10 years. On the whole, about 228 (76%)
of the individuals were Men; and 72 (24%) were women. Among different age groups, the gender composition
varied and the women’s ratio has declined in the higher age groups as indicated in Table 1
Table 1- Distribution of Age Groups

No. Age Group Name Age in Years Number Sampled
1. AG-1 Up to 30 120

2. AG-2 31t0 40 99

3. AG-3 41 to 50 56

4 AG-4 51 and above 25

3.2 Distribution of Employees Types:
Of the 300 individuals examined in the study, Drivers (Loco Pilots) accounted for 41.33%; Train Guards have

accounted for 7% and the TTEs have accounted for 6.67%. Thus, Travel mode shift employees altogether

constitute 55% of the total individuals examined. Stationary employees i.e. Technicians and Office staff

accounted for 22.67% and 22.33%, respectively. Symptoms of the health problems related to the disturbance of

biological clock were considered.

3.3Incidence of Fatigue Stress:

The incidence of Fatigue stress was found in 31.33% of the total respondents or 65.74% of the respondents

identified as affected by the stress. Of the total affected, 23.40% were women and 76.60% were males.

Among the different employee types, OS and LP ranked 1% (35.29%) and 2" (34.68%), respectively, followed by
GD (33.33%); TN (28.74%) and TTE (15%) only. It is alarming to note that among the fatigue affected, 88.85%
were in the lower age groups (AG1 and AG2), which indicates that this group may have more health problems in
the latter parts of their service.

Among the affected women, 90.91% were in the AG-1, while 4.55% each were in AG-2 and AG-3 groups, while

there were none in AG-4. Among the affected Men, 34.72% were in AG-1; 41.67% were in AG-2; 18.06% were

in AG-3 and 5.56% were in AG-4.
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Of the total affected, 45.74% were LPs, 25.53% were OSs, 18.09% were TNs, 7.45% were GDs and
only 3.19% were TTEs. However, among the each employee type, a majority of the affected were in the lower
age groups: Among the LPs, 83.72% were in AG-1 and AG-2 groups. Among the GDs, 42.86% were in AG-1;
while among the TTEs and OSs, AG-1 group accounted for 66.67% and 70.83%, respectively. While in TNs, the
first three age groups had less variation among the incidence. However, among the affected belonging to AG-4
group, incidence among GDs was high (Fig. 3). The incidence of the Stress symptoms by Fatigue, and the
distribution of the affected in various age-sex groups are presented in Table 2.

TABLE 2-- Stress symptoms by Fatigue in various age-sex groups
SN Employee AG-1 AG-2 AG-3 AG-4 TOTAL
S Type N % N % N % N| % N %
1 LP 18| 4186 | 18 | 4186 | 6 | 1395 | 1 | 2.33 |43 | 4574
2 GD 314286 | 0 0 2 | 2857 |2 | 2857 | 7 7.45
3 TTE 2 | 6667 | 1 [3333|0 0 0 0 3 3.19
4 0S 1717083 | 6 [25.00| 1 | 417 | O 0 24 | 25.53
5 TN 512941 | 6 | 3529 | 5 | 2941 |1 | 588 |17 | 18.09
6 Total 45| 47.87 | 31 | 3298 | 14 | 14.89 | 4 | 4.26 94
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Fig, 1. Incidence of Fatigue Stress among Age Sex Groups
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Fig.2. Distribution of Fatigue affected among different Employee Types
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Fig. 3. Incidence of Fatigue Stress among Different Employee Types

V. Conclusion
4.1Discussion

Shift workers had a significantly higher prevalence of fatigue. Higher fatigue levels are related to
common infections as well. (Mohren et al, 2002). Among the six major stress symptoms studied, fatigue ranked
first among the railway shift workers of the present study.

As was also reported by Andlauer, (1960); Koller, (1983), Bohle and Tilley, (1989) and Scott et al,
(1997) increased stress due to sleeplessness and fatigue may lead to psychological problems. These may include
irritation, anger, depression, and mental stress. All these symptoms were found to prevalent among the railway
shift workers of the present study. Florez — Lozano, (1980) suggests that long working hours may cause
irritability, physical and mental fatigue, excessive sleepiness, insomnia, and gastric ulcers and may also result in
loss of attention and an increased number of accidents in the work place.

The basic principle underlying the rhythm variations is catabolism (the breaking down and release of
energy) and readiness for action during the day, and anabolism (regeneration) and rest during the night. The
combination of sleep loss and working at the body’s low point can cause excessive fatigue and sleepiness. This
makes more difficult to perform well, which increases the risk of accidents (Madide, 2003). Pheasant, (1991)
states that the likelihood of error increases when the operator is under abnormal pressure of work, or when the
working capacity is reduced because of fatigue. (Knutsson, 1989; Tepas et al, 1993; Gupta et al, 1997;
Chandrawanshi and Pati, 2000). Although professional drivers have less fatigue related accidents than private
drivers (Summala and Mikkola, 1994), fatigue prevention in road, air and marine transportation has become a
major issue in many public and private transportation companies (Dinges, 1995). Accident reports also suggest
that fatigue and poor shift schedules have occasionally been reported or identified as major contributors in
serious rail accidents (Lauber and Kayten 1988; Moore-ede et al, 1996; Onnettomuustutkintakeskus, 1999).

Summary

With the alarming relationship of shift work to fatigue, performance, accidents and chronic heart
disease, there is reason to believe that shift work may become a major challenge for the employer, employee and
occupational health professionals. Further, it is essential that an ideal rotation of the shifts be adopted so as to
reduce the sleeplessness and fatigue among the shift workers, ideally limiting the total work hours to less than
50hrs/week and night shift hours to less than 8hrs/week. Thus, the intensity of the stress reduces and the physical
ability to cope up increases.
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