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Abstract

The aim of this longitudinal study was to assess the effect
of rotating shift work on perceived sleep quality and sleep
duration of nurses at Queen Elizabeth Central Hospital,
Blantyre, Malawi. Twenty four female nurses were recruited
at random from among personnel engaged in rotating shift
work. The nurses worked a three-phase schedule: five day
shifts (7.00 — 17.00) followed by three night shifts (17.00
— 7.00) and five days off. Controls were 22 female nurses
who did not perform night duties. Sleep quality and dura-
tion was assessed using standardized and validated question-
naires on sleep duration and subjective sleep quality (SSQ).
One-way analysis of variance revealed a significant effect of
shift phase on total sleep duration (F = 36.8, d.f. =8, P <
0.000) and perceived sleep quality (F = 8.81, d.f. = 3, P <
0.000). Night shift work was associated with reduction of
sleep quality and duration. The after effects of night shifts
persisted during days of the recovery period indicating ac-
cumulation of fatigue.

Introduction

It has been well documented that shift work results in
psychosomatic disorders, decreased alertness, increased
tiredness, changes in mood and motivation, malaise and
irritability, decreased safety and productivity of work,
gastrointestinal and musculoskeletal disorders'”. However,
sleep disturbances are among the most frequent complaints
reported by shift workers®®. Impaired sleep pattern and
alertness of shift workers have been attributed to the conflict
between circadian rhythms and working irregular hours®.
During prolonged periods of shift work circadian rhythms
gradually adapt to the new schedule but adaptation is not
complete especially when shift work is irregulat®.

The effects of shift work on sleep behaviour have been
studied for workers of wvarious professions in natural
environment as well as in laboratory conditions™®. There are
very few studies which involved medical personnel’!' and
most of them were conducted in western countries. Real-
life settings in Africa are different from those in developed
countries with augmented disadvantages of shift work and
minimal advantages such as increased pay or increased time
for education. Therefore it is reasonable to suggest that
shift work might have considerable adverse effects on sleep
behaviour of Malawian nurses.

The aim of the present study was to assess the effect of
rotating shift work on perceived sleep quality and sleep
duration of nurses at Queen Elizabeth Central Hospital,
Blantyre, Malawi.

Materials and methods

The survey was conducted at Queen Elizabeth Central
Hospital, Blantyre, Malawi. Twenty-nine female nurses were
recruited using systematic random sampling from among
the personnel involved in rotation shift work. Workload of
the nurses varied from shift to shift and from ward to ward.
However, nurses working in very busy units such as labour
ward and intensive care unit were not included into study
population in order to increase homogeneity of the sample.
24 of them completed all questionnaires and were included in
study population. The nurses worked a three-phase schedule:
five day shifts (7.00 — 17.00) followed by three night shifts
(17.00 — 7.00) and five days off. The nurses were followed
for one entire shift cycle, which lasted 13 days. All nurses in
the study group have been doing shift work for at least one
month. Controls were recruited from among female nurses
working day time only and who were not performing night
time duties for at least 4 months prior to the study in order to
reduce long-term effects of night work'?. Control group was
matched with study group by age and length of service.

The participants filled in standardized questionnaires
concerning their sleep duration and sleep quality5, which
were locally validated. The nurses reported duration of night
sleep and daytime naps. The subjective sleep quality (SSQ)
questionnaire included 14 items, which covered various
sleep complaints such as trouble with falling asleep (2 items),
insufficient sleep (3 items), general sleep quality (3 items),
tossing and turning (1 item), trouble with sleeping on (3
items), waking up unrested (2 items). The items were grouped
in ascending order of severity of sleeping complaints. The
higher score on the scale corresponded with lower subjective
quality of sleep. High reliability of the SSQ questionnaire
has been demonstrated by several international studies
(Cronbach coefficient alpha was 0.89)>". We tested the
instrument for content or face validity to determine if it
still measures what it was intended to test. To carry out this
procedure the instrument was initially reviewed by 10 nurses.
They were asked to comment and to clarify confusing items,
to update terms, and to comment on the apparent validity of
each item. No items were changed, which indicated the high
validity of the instrument in local setting'*.

There are two response variables for this study and these are
total sleep duration (minutes) and sleep quality. Sleep quality
is measured by the sleep quality score (SSQ). These outcome
variables are quantitative. There are two independent
variables and these are shift phase and study group. Shift
phase has three levels namely day shift, night shift and days
off .There are two study groups. Both shift phase and study
group are nominal variables. Other variables are age and
length of service. These two were used to match study and
control subjects. The effect of shift phase on total sleep
duration was examined using one-way analysis of variance.
The total sleep duration for the three shift phases were also
compared. These multiple comparisons were performed
using the Bonferroni correction”. All tests were conducted
at the 5% level of significance.



Table T Meams (231 oF reporied sleep duration [minties) and mean (2517) scores O tie yu%;cmfe Sleep quality scale of
group of nurses during day shift (days 1 to 5), subsequent night shifts (days 6 to 8) and days o.
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(days 9 t0 13).

Shift Phase
Day Shift Night Shift Days Off

Day of Shift 1 2 3 4 5 6 7 8 9 10 1 12 13
Phase (i)
Sleep duration | 384+66 | 402+54 | 39673 | 390+68 | 407+64 | 228458 | 232+49 | 241+55 | 59788 | 582+106 | 586111 | 562+84 | 538479
(mins)
Sleep quality | 3.241.6 | 3.0+1.5 | 3.141.4 | 3.2+1.7 | 3.1+16 |6.2+1.8 | 6.541.7 |6.7+1.8 |4.1+1.7 | 4.3£1.5 [4.14£15 |3.9+16 |3.2+1.3
(SSQ)

Table 2. Means and SD of reporred sleep duration gminuté? and scores on the subjective sleep

quality scafe of control group of nurses during week days (1-5) and weekends (6 and 7).

Days of week
1 2 3 4 5 6 7

Sleep duration 410469 | 398+76 |367+58 |413+67 |407+£79 |469+79 |451+84

Sleep quality 2711 (3112 | 26+11 |3.0%1.1 |32+13 |24+12 |25+1.0

Results group during night shifts and days off (t = 2.34, P < 0.05,

Twenty six nurses were approached, 22 returned completed
questionnaires. The mean age of nurses in the study group
was 40.0£7.4 years and in the control group it was 41.4
1+ 7.9 years. The mean length of medical service was 14.3
+ 5.7 years and 15.1 +6.1 years in the study and control
groups, respectively. All subjects gave informed consent to
participate in the survey and permission was also obtained
from hospital management.

Table 1 shows the mean values and SD of self-reported total
sleep duration (night sleep plus day time naps) of a group
of rotating shift nurses during three phases (day shift, night
shift and days off) of a shift cycle. One-way analysis of
variance revealed a significant effect of shift phase on total
sleep duration (F = 36.8, d.f. = 8, P < 0.000). Comparison
of means total duration of sleep of the 3 phases of shift
cycle showed that total duration of sleep was significantly
lower during days of night shifts (t = 2.84, P < 0.01) and
significantly higher during days off (t = 2.58, P < 0.02).
However no significant difference was observed between
various days of the same shift phase. The average duration
of naps during night shifts and days off was not significantly
different (84 & 66 minutes and 96 + 77 minutes, respectively).
The mean duration of night time sleep during night shifts
(151 £ 52 minutes) was significantly shorter (t = 16.09, P <
000) than during days off (477 £ 87 minutes). None of the
participants napped during day- shift phase.

The mean values of perceived sleep quality scores for the
study group are shown in Table 1. Shift work had a significant
effect on SSQ score (F = 8.81, d.f. = 3, P < 0.0001). The
difference in subjective sleep quality between various days
within one phase of shift cycle was not significant.

Table 2 shows the mean sleep duration and SSQ scores
of the control group of nurses. There was no significant
difference in total sleep duration and SSQ scores between
work days and days off in this group. Comparison of the
study and control groups indicated that nurses on rotating
shift system slept significantly less than nurses in the control
group during night-shift phase (¢t = 10.91, P < 0.000) but
significantly longer during days off (t = 6.92, P < 0.000). The
mean duration of total sleep time during day- shift phase of
rotating shift system was similar to that of the control group.
SSQ score in the study group was higher than in the control

and t = 2.86, P < 0.01, respectively) and it was similar to the
control group during day-shift phase.

Discussion

The most striking finding of the present study is the
considerably shortened duration of total sleep time and low
sleep quality of nurses on rotating shift system during night-
shift phase. On average, nurses on night shift slept 3 hours
less than nurses of similar age who did not work during
nights. This reduction in total sleep time was due to decreased
duration of day-time sleep which was considerably shorter
than in studies conducted in western countries™'®'"7. As a
result, day-time naps did not compensate for reduced night
sleep and by the end of the 3-days night shift period nurses
have accumulated about 10 hours of sleep deptivation. Most
of our participants indicated that they do not have a place
for day-time rest in their houses. Environmental noise and
social demands might be also responsible for short duration
of day time sleep of nurses in this study. In addition, the
interval between 2 night shifts in rotating system was too
short, only 10 hours. Therefore it was difficult for the nurses
on night shifts in this study to find a consistent 7-hour
petiod to sleep. It has been demonstrated that more than 16
hours between work shifts is required to allow more than 7
hours of total sleep time'®. Therefore, it is not surprising that
duration of sleep was prolonged during 5 days off when on
average nurses slept 9 to 10 hours per day and accumulated
about 15 hours of excessive sleep time, which was higher
than cumulative sleep deprivation. Prolonged duration of
sleep during days off indicated presence of significant after-
effects of night work during the entire recovery petiod.

In addition to reduced sleep duration, the study group
of nurses had low sleep quality during night shifts and
subsequent days off compared to the control group. It
has been demonstrated that under normal conditions of
undisturbed night sleep, the SSQ score varies between 1 and
2 units®”. In the present study the mean values of SSQ score
were above 6 units during night shifts and between 3 and 4
units during day work and days off. Therefore, sleep quality
of nurses improved during undisturbed nights — probably
due to reduction in cumulative sleep deficit — but it remained
lower than that of nurses who were not engaged in shift work.
The presence of prolonged period of after-effects which
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continued through the days off to the day shift period of the
next shift cycle suggests that nurses might start their next
shift period in a sub-optimal condition which could reduce
adjustment to shift work and professional performance.8

Several factors can contribute to poor sleep quality of nurses
on rotating shifts. First, rapid and continuous rotation of
shifts leads to a lasting alteration of circadian rhythm and to
a transitory increase of psychological disturbances after the
night shift19. Both factors affect sleep quality and should be
targeted in coping strategies with shift work. Second, sleep
quality directly relates to sleep duration. For example, getting
less than 6 hours of sleep significantly correlates with sleep
disturbances and low sleep quality20. In the present study,
sleep duration of nurses during night shifts was 4 hours and
less per day. Therefore, it is not surprising that they reported
low sleep quality. Longer duration of sleep during day shift
and days off was also associated with better sleep quality of
nurses.”

The findings of our study indicated that additional
administrational and organizational interventions and coping
strategies should be introduced at the hospital. In the present
study the duration of shift cycle was 13 days, which indicated
biweekly rotating system. This system was often altered due
to insufficient staffing situation and might be considered as
irregular. From the point of view of freedom from sleep
deprivation, the shift system currently used at the hospital
is far from being optimal. The duration of a night shift at
the hospital was 14 hours. It has been demonstrated that
long night shift decreases alertness of nurses during the
terminal hours of work and suggests risk of compromised
patient care7 Long night shift can be considered acceptable
provided the work load of nurses is reduced and there are
sufficient rest pauses available to compensate for tiredness
and sleepiness,21,22 It has been suggested9 that permanent
or very slowly rotating shift systems might be superior to
rapidly rotating and irregular shift systems used at the
hospital. Therefore, the hospital should consider replacing
current shift system with slowly rotating shift system.

Preservation of normal diurnal orientation is very important
for good sleep quality and adequate sleep duration of nurses.
From this prospective, the sleep-wake strategy with long
naps during night work and short day-time sleep is more
beneficial for sleep quality and readjustment to diurnal life
than the strategy with long day-time sleep and preventive late
afternoon naps to anticipate sleepiness during night work23.
Therefore, shift-work nurses should be propetly counselled
on their sleep-wake strategy. It has been demonstrated that
individual psychological counselling or group educational
interventions can significantly reduce negative impact of
shift work on nurses24.

All data reported in this study are subjective and have
limitations similar to other investigations where assessment
of psychophysiological parameters was done using self-
reports. There are many physiological and psychological
events that occur during the sleep period and during the
state of wakefulness that impact the individual’s perceived
sleep quality. These subjective aspects of sleep are difficult to
examine with objective physiological measures. However, it
is this subjective component of sleep that is most important
to an individual.
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In conclusion, night shifts were associated with decreased
self-reported sleep duration and perceived sleep quality of
nurses. The after-effects of night shifts persisted during
days of the recovery period indicating accumulation of
fatigue. We suggest that replacing current shift system with
slowly rotating shift system and optimization of sleep-wake
strategy could improve sleep quality of nurses.
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