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ABSTRACT  The health care units remain open 24 hours a day, all the days in a year. Health care unit
personnel must work in shifts to render proper service to the people. They have to respond properly,
efficiently and effectively even in unforeseen situations. But work load in different shifts and impact of
rotating shift upon the quality of performance and outcomes is an area that needs further exploration.
The purpose of this present study is to assess the relationship between demanding work schedule and job
performance of the health care unit personnel. The study was conducted on 130 health care unit personnel
in two different government hospitals of West Bengal. Heart rate monitoring, perceived exertion and
alertness rating were done to evaluate the psycho-physiological load of the personnel working in different
shifts. Different performance evaluation tests were also carried out to evaluate the ability to perform
various repetitive tasks in different shifts.
It was observed that the nature of job demand in night shift is more in psychological domain rather than the
physiological one due to disruption of biological rhythms. Perceived exertion ratings were found to be
higher in night shifts and reaction time was found to be lower in both the morning and night shifts although
there are individual variations in perception of shift work tolerance.
Word staffing based on job demand, shortening the length of the night shift, sufficient rest between shifts
and providing lifestyle training would help shift workers reduce their work load and improve performance.
Key words: Health care unit, shift work, heart rate, perceived exertion, alertness, performance evaluation.

INTRODUCTION
Today shift work becomes a common feature
in the labour force since the invention of
electricity. Additionally, lifestyle changes have
increased the demand for 24 hours of service,
seven days a week, particularly within the
service sector (Bohle et al., 2004). In
developing countries, like India, there is
always dearth for Governmental medical
facilities and are always heavy demands for

medical services and the healthcare unit
personnel have to work in shifts to render
proper service to the large number of people
(Sahu et al., 2012). The challenges faced by
the healthcare unit personnel are both
psychological and physical (Pheasant et al.,
2011). Olaleye (2002) in her study among
nurses working in government (state-owned)
hospitals found that job stress and burnout
syndrome had greater effect on their health
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and coping ability at work. There are temporal
variations of job demand in healthcare units
in India (Sahu et al., 2012). Marshall (1980)
mentioned that sources of nurses’ stress vary
with specialization, level in the organization,
experience, type of hospital, and type of unit.
Occupational or job stress has been found to
be negatively related to job satisfaction in
nursing. For instance, Achalu (1995) found
that nurses that experienced high level of
stress were less satisfied with their career, had
higher absenteeism rate and significantly less
career commitment. Proper and special
organization, distribution and co-operative
attitude of healthcare unit personnel are
required for a better quality healthcare
(Mathews, 1990; Sahu, 1997).
Reports from other countries also showed a
relationship between job dissatisfaction of
nurses due to workload (DHHS, 2004; Aiken
et al., 2002). Perceived high job demand has
been shown to be associated with job
dissatisfaction, physical and mental
exhaustion, staff turnover, and job-related
illnesses and injuries (Clarke et al., 2001; Diaz
and Carbrera, 1997; McNeese-Smith Nazery,
2001). Meredith et al., 2007 found that ICU
nurses have an increased prevalence of PostTraumatic Stress Disorder symptoms
compared with other general nurses.
Various studies were found regarding the
mental performance and working shifts
among health care sectors. Wilkinson et al.
(1975) found that 37% of British physicians
thought that the long work hours impaired
medical safety. Wu et al. (1991) found that
fatigue (related to on-call work) was the
second largest reported cause of their own
past medical mistakes. Nocera and Khursandi
(1998) analyzed (anonymously) self-reported
mistakes by anesthesiologists and found that
mistakes concerning dosage and control of
equipment were due to fatigue. Cooper et al.
Indian Journal of Biological Sciences, Vol. # 19, 2013
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(1984) made similar findings. Recently, a study
on interns on call duty, showed high levels of
medical mistakes when senior physicians were
closely monitoring interns on call (Landrigan
et al., 2004).
Åkerstedt, 2007 reported that altered sleep
wake pattern due to shift work and night work
affects mental performance especially
psychomotor performance, vigilance
performance, and cognitive performance
(memory, addition, logical reasoning). The
present study aimed at evaluating the
relationship between rotating work schedule
and job performance of the health care unit
personnel.
METHODS AND MATERIALS
Subject: The study was conducted on 130
health care unit personnelin two different
government hospitals of West Bengal. Among
130 health care unit personnel, 72 (26-45
years) were nursing staffs and 58 (21-42 years)
were attendant and they have at least two
years of experience in the present field. The
subjects were free from physical abnormalities
and any other chronic diseases. Written
consent was taken from the subjects.
Questionnaire study:
Subjects were interviewed by the standard
shiftwork questionnaire (Standard Shiftwork
Index) (Barton et al., 1993), which sought
information about the general biographical
facts, sleep and fatigue, health and wellbeing, social and domestic situations, coping
against various adverse effects of shift work
of the healthcare unit personnel. Seventy
nursing staffs completed the questionnaire
study and the rest did not cooperate.
Physiological parameters:
Heart rate: Resting and working heart rate of
the subjects were measured using a Polar
heart rate monitor (S810i, Finland). The
working heart rates (WHR) of the subjects
ISSN 0972-8503
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were recorded during the actual working
conditions and measurements were taken
throughout the shifts. Thirty eight staff nurses
and thirty special attendants were studied.
Psycho-physiological studies:
Perceive exertion rating: Perceive exertion rating
of the staff nurses and special attendants was
done on every two hour interval during
different shifts according to Borg (1973). Fifty
two nursing staffs and forty special attendants
completed the procedure.
Alertness rating: Subjective alertness was
assessed at each two hour interval using a
self-reported seven point scale (Hoddes et al.,
1973). Fifty two nursing staffs and forty
special attendants completed the task.
Performance evaluation:
Ruler drop test: Ruler drop test (Davis et al.,
2000) was conducted two times in each shift
to monitor the changes in reaction time of
the healthcare unit personnel. Thirty four
nursing staffs and thirty five special attendants
were studied.
Letter cancellation test: To measure the ability
to perform various repetitive tasks in different
shifts and the effects of changes in shift on
the performance, double letter cancellation
test was conducted twice a shift according to

the method of Diller et al. (1974).Thirty four
nursing staffs were studied.
Statistical analysis: Data were presented in
mean±SD. Student’s t-test was performed to
find the significant differences between the
measured parameters for the chosen level of
significance (p<0.05) (Das and Das, 2004).
The study was approved by the Board of
Research Study of University of Kalyani.
RESULT AND DISCUSSION
The shift rotates weekly and the nursing staffs
generally get four morning shifts (7 a.m. to 1
p.m.), two afternoon shifts (1 p.m. to 8 p.m.)
and one day off per week. The nursing
personnel have to do three successive night
shifts (8 p.m. to 7 a.m.) followed by a day off
in an interval of twelve days. On an average
they have four days off per month. The nursing
staffs generally informed two to three days
prior to shift rotation by the authority. The
shift timing of the special attendants is similar
as that of the nursing staffs. The special
attendants are recruited in different shifts
according to the need of the patient party and
have no fixed day off. They are paid on a daily
basis and are not paid in days off.

Table: 1-Percent of data of nursing staffs (N=70) according to Standard Shiftwork Index (SSI) questionnaire

1. To what extent do you feel you
have control over the specific
shift that you work?
2. To what extent do you feel you
have control of the specific start
and finish times of the shifts you
work?

None

Not very
much

A fair
amount

Quite a lot

Complete

5.7

25.7

42.9

20.0

5.7

0.0

34.3

37.1

17.1

11.4
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N o ne

A fair
am o un t
C o uld d o
w ith a bit
m o re

Q uite a lo t

C o m p lete

N o w he re
n ear
en o ug h

N o t ve ry
m uch
Co uld d o
w ith a
lot m o re

G et th e
righ t
am oun t

G et
p len ty

(a) B etw een successive m o rning
shifts

8 .6

1 4 .3

31 .4

4 5.7

0 .0

(b ) B etw een successive afterno o n
shifts

0 .0

0 .0

28 .6

7 1.4

0 .0

(c) B etw ee n
successive
n ig ht
shifts
(d ) B etw een successive d ays o ff

5 1 .4

2 5 .7

22 .9

0 .0

0 .0

3 . H o w d o yo u fee l ab o ut the
am o unt o f slee p you no rm ally
get?

0 .0

0 .0

0.0

6 5.7

3 4 .3

E xtre m ely
badly

Q uite
bad ly

M o de rately
w ell

Q uite w ell

E xtre m ely
w ell

m o rn in g

0 .0

5 .7

48 .6

4 5.7

0 .0

(b ) B etw een successive afterno o n
shifts

0 .0

0 .0

17 .1

5 7.1

2 5 .7

(c) B etw ee n
successive
n ig ht
shifts
(d ) B etw een successive d ays o ff

2 0 .0

5 4 .3

25 .7

0 .0

0 .0

0 .0

0 .0

20 .0

2 0.0

6 0 .0

5 . H o w rested d o yo u no rm ally
feel after sleep ?

D efin itely
n ot
rested
0 .0

N o t ve ry
rested

M o de rately
rested

Q uite
rested

E xtre m ely
rested

2 5 .7

54 .3

2 0.0

0 .0

(b ) B etw een successive afterno o n
shifts

0 .0

0 .0

57 .1

4 2.9

0 .0

(c) B etw ee n
shifts

0 .0

7 1 .4

28 .6

0 .0

0 .0

0 .0

0 .0

34 .3

5 1.4

1 4 .3

A lm o st
n ever

Rarely

m o rn in g

5 .7

2 0 .0

40 .0

3 4.3

0 .0

(b )Betw een successive afterno o n
shifts

5 1 .4

1 7 .1

31 .4

0 .0

0 .0

(c)Betw een successive nig ht shifts

0 .0

2 .9

22 .9

6 0.0

1 4 .3

6 2 .9

2 5 .7

11 .4

0 .0

0 .0
5 .7

4. How
sleep ?

w ell d o yo u no rm ally

(a) B etw ee n successive
shifts

(a) B etw ee n successive
shifts

m o rn in g

successive

n ig ht

(d ) B etw een successive d ays o ff
6 . D o yo u have d iffic ulty in falling
aslee p ?
(a) B etw ee n successive
shifts

(d )Betw ee n successive d ays o ff
7 . D o yo u ever feel tired o n
(a)M o rning sh ifts
(b )A fterno on sh ifts
(c)N ight shifts
(d )D ays o ff

So m etim es

Freq uen tly

A lm o st
alw ays

0 .0

8 .6

37 .1

4 8.6

2 8 .6

1 4 .3

17 .1

4 0.0

0 .0

0 .0

0 .0

0.0

8 2.9

1 7 .1

3 7 .1

2 8 .6

31 .4

2 .9

0 .0
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Table: 2-Classification of working heart rate of total working hours (%) in different shifts of staff nurses

Heart Rate
(Beats/min)
<90
90-110
111-130
>130

Morning Shift
(N=12)
44.4±6.27
28.2±4.29
19.0±4.56
8.4±2.82

Afternoon Shift
(N=14)
49.7±5.12
25.0±6.08
18.4±4.30
6.9±3.95

Night Shift
(N=12)
58.3±5.65
24.4±4.76
12.2±3.25
5.1±1.19

(Data were represented in mean±SD)
Table: 3- Classification of working heart rate of total working hours (%) in different shifts special attendants.

Heart Rate
(beats/min)
<90
90-110
111-130
>130

Morning Shift
(N=10)
26.4±4.26
31.9±4.95
28.1±5.37
13.6±3.20

Afternoon Shift
(N=10)
38.5±5.83
30.0±6.81
21.8±3.98
9.7±3.02

Night Shift
(N=10)
59.9±8.34
21.8±5.57
14.5±3.67
3.8±1.42

(Data were represented in mean±SD)

Table: 2 and 3 represents the percentage of
total working hours in different heart rate
intervals of staff nurses and special attendants
respectively. Result shows that physical work
load was more in morning and afternoon shifts
in comparison with night shifts for both staff
nurses and special attendants which also
reflect the findings of the questionnaire study.
Nicoletti et al. (2013) found that work pulse
(average increase of heart rate over
resting heart rate) was lower during night
(27 bpm) compared to day shifts (34 bpm;
p < 0.01). The WHR data indicated a
moderate cardiac stress level throughout the
shifts (Chen et al., 2011). Sahu et al. (2012)
reported that the most challenging tasks for
the special attendants were lifting of patients
as most of the adult patients were over 50 kg
of body weight. Nurses also have to perform
activities like patients transfer from bed to
bed, talk to patients’ party and these activities
were more frequent in the morning and
afternoon shifts than that of night shift.
Indian Journal of Biological Sciences, Vol. # 19, 2013

Nursing personnel have a high prevalence of
occupational over-exertion injuries related to
patient transfers (Engkvist et al., 2000, 2001;
Goldman et al., 2000; Retsas and Pinikahaba,
2000).
Much research on stress claims that job stress
stems from the nature of nursing work. This
includes many factors such as lack of guidance
and consultation, heavy workload, role conflict
and ambiguity, and so forth (Ratliff, 1988;
Cherniss, 1980; Anderson et al., 1996;
Marshall, 1980).
Table: 4 and 5 reveals the perceived exertion
and alertness of the healthcare unit personnel.
Perceived exertion of the health care unit
personnel were found to be the highest in the
night shift and lowest in the afternoon shift.
Sahu et al. (2012) also reported similar kind
of findings. High levels of job stress
contribute to a decrease in perceived worker
productivity (AbuAlRub, 2004; Weyers et al.,
2006). Alertness of the healthcare unit
personnel was also found to be lower in night
ISSN 0972-8503
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shift than that of the morning and afternoon
shift. The alertness score was 3.93±1.59 and
3.5±1.05 for staff nurses and special
attendants respectively in night shift.
According to Hoddes et al. (1973) a result of
3-7 may indicate that one could be suffering
from a lack of sleep. So, getting a better nights
rest could improve his level of alertness and
day to day performance. Natale and Cicogna
(1996) reported that alertness derives from
the interaction of circadian (body temperature)

and homeostatic (sleep-wake cycle) processes.
Table: 6, showed that there was a high
significant difference (p<0.0001) in mean
score of both perceived exertion and alertness
between afternoon and night shifts among
staff nurses. High significant difference was
also found in the mean score of alertness
between afternoon and night shifts
(p<0.001) of special attendants and between
morning and night shifts (p<0.001) of nurses.

Table: 4-Perceived exertion rating of the staff nurses and special attendants in different shifts

Perceived
Exertion

Staff Nurse
Special Attendant
Morning
Afternoon Night Shift Morning
Afternoon Night Shift
(N=10)
Shift
Shift
(N=14)
Shift
Shift
(N=16)
(N=22)
(N=12)
(N=18)
13.9±3.23 10.6±2.85 15.8±3.12 12.3±3.65 10.8±3.08 13.9±2.43

(Data were represented in mean±SD)

Table: 5-Alertness rating of the staff nurses and special attendants in different shifts

Alertness

Staff Nurse
Morning Afternoon
Night
Shift
Shift
Shift
(N=16)
(N=22)
(N=14)
2.1±0.96 1.6±0.68
3.9±1.59

Special Attendant
Morning Afternoon
Night
Shift
Shift
Shift
(N=12)
(N=18)
(N=10)
1.8±0.71 1.4±0.52
3.5±1.05

(Data were represented in mean±SD)
Table: 6- Statistical analysis of Perceived Exertion and Alertness of staff nurses and special attendants in
different shifts

Perceived Exertion
Alertness

MS vs AS
p<0.01
NS*

Staff Nurse
Special Attendant
MS vs NS AS vs NS
MS vs AS MS vs NS
AS vs NS
NS*
p<0.0001 NS*
NS*
p<0.05
p<0.001 p<0.0001 NS*
p<0.01
p<0.001

(MS=Morning Shift, AS=Afternoon Shift, NS=Night Shift, NS*=Not Significant)
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Table: 7- Reaction time of the staff nurses in different shifts

Ruler Drop Test

Early hour
Late hour

Morning Shift
(N=14)
( Reaction time in
sec)
0.1816±0.0127
0.1519±0.0131

Afternoon Shift
(N=10)
( Reaction time in
sec)
0.1569±0.0140
0.1659±0.0146

Night Shift (N=10)
( Reaction time in
sec)
0.1743±0.0116
0.2047±0.0137

(Data were represented in mean±SD)
Table: 8- Reaction time of the special attendants in different shifts

Ruler Drop Test

Early hour
Late hour

Morning Shift
(N=12)
(Reaction time in
sec)
0.1706±0.0145
0.1568±0.0156

Afternoon Shift
(N=15)
( Reaction time in sec)

Night Shift (N=8)
( Reaction time in
sec)

0.1615±0.0155
0.168±0.0090

0.1820±0.0216
0.2154±0.0129

(Data were represented in mean±SD)
Table: 9- Statistical analysis of reaction time of staff nurses and special attendants in different time of shifts

Nursing staff
Special Attendant

Early mornig shift
vs
late morning shift
p<0.0001
NS

Early afternoon shift
vs
late afternoon shift
NS
NS

Early night shift
vs
late night shift
p<0.0001
p<0.05

(NS-Not Significant)

Table: 7 and 8 represents the reaction time of
staff nurses and special attendants
respectively. Data in both the tables reveals
that the reaction was most severe in late night
shifts. Statistical analysis revealed that for
staff nurses the time taken to respond to ruler
drop test was significantly higher (p<0.0001)
in early hour in comparison with late hour in
both morning and night shifts. For special

Indian Journal of Biological Sciences, Vol. # 19, 2013

attendants significant (p<0.05) difference was
found only between early and late night shift.
In early studies the forenoon was thought to
be the optimum time for mental performance
(Laird, 1925). Other research groups
demonstrated higher daytime performance
with lower levels in the morning and evening
for reaction time and computation speed
(Poppel et al., 1970; Wever, 1979).
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Figure: 1- Letter cancellation test of the staff nurses in different shifts

Figure: 2- Number of letters missed by the staff nurses in different shifts during letter cancellation test
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Figure: 3- Number of errors caused by the staff nurses in different shifts during letter cancellation test
Table: 10- Statistical analysis of the errors caused by the staff nurses in different shifts during letter cancellation
test

Nursing staff

Early mornig shift
vs
late morning shift
p<0.01

Early afternoon shift
vs
late afternoon shift
NS

Early night shift
vs
late night shift
p<0.01

(NS-Not Significant)

The Double Letter Cancellation Test (DLCT) is
used to evaluate the presence and severity of
visual scanning deficits of the health care unit
personnel. The more the score the better is
the performance i.e. the ability to perform
various repetitive tasks is better in the
respective shifts. Result showed that the mean
score was maximum (67.3±11.20 and
65.1±10.22 in early and late hour respectively)
in the afternoon shiftand minimum
(56.6±10.88 and 49.4±8.85 in early and late
hour respectively) in the night shift.Number
of missed letter was highest (50.7±9.29) in
Indian Journal of Biological Sciences, Vol. # 19, 2013

the late night shift and errors caused by the
staff nurses during letter cancellation test
were higher in both late night shift (5.9±2.60)
and early morning shift (4.4±2.06). Statistical
analysis showed that there was a significant
difference in the errors caused by the staff
nurses during letter cancellation test (p<0.01)
in early hour in comparison with late hour in
both morning and night shifts. Kleitman
(1933) found that in simple repetitive tasks
like card dealing performance was higher in
daytime in comparison with the morning and
evening. Colquhoun and his group (1971)
ISSN 0972-8503

Work Load and Performance of Healthcare Unit Personnel Working in Rotating Shift

51

developed this research into more
performance tasks-visual search, logical
reasoning, and digit symbol substitution.
Though in real shift work situations
performance changes have been less
pronounced (Åkerstedt, 2007) but the result
of the letter cancellation test suggest
impairments in cognitive performance among
nursing staffs in the early morning and late
night shift. This is a major area of concern
which may ultimately lead to mistake and
patients’ safety would be compromised.
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CONCLUSION
There were temporal variations of job demand
in healthcare unit. Though time duration was
shorter in comparison with night shift but
physiological work demand was more in the
morning and afternoon shifts. The nature of
job demand in night shift is more in
psychological domain rather than the
physiological one due to disruption of
biological rhythms. Alertness and Performance
of the healthcare unit personnel were most
affected in the late night shift as well as in
the early part of the morning shift.
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