MALAWI MED JOURNAL;1 6¢2):37-39
Jan. 2005

The impact of rotating shift work on eating patterns and
self-reported health of nurses in Malawi

Y. P. Zverev

Department of Physiology, College of Medicine, University of Malawi
Address correspondence to: Prof. Y. Zverev, P/Bag 360, Chichiri, Blantyre 3, Malawi

Email: yzverev@yahoo.com

ABSTRACT

The aim of this study was to assess the effect of rotating shift
work on eating patterns and self-reported health of nurses.
Twenty four female nurses on irregular rotating shift work
were randomly selected from among medical personnel at
Queen Elizabeth Central Hospital (QECH), Blantyre,
Malawi. Controls were 22 nurses who did not perform night
duties. Appetite, eating pattern satisfaction, regularity of
meals, health perception; number of full meals and snacks
were assessed using standardized and locally validated ques-
tionnaire. It was found that rotating shift work had signifi-
cant effect on the amount of full meals (d.f. =2, F=243.P=
0.000), appetite (d.f. = 2, F = 15.2, P = 0.000) and eating pat-
tern satisfaction (d.f. =2, F = 22.5, P = 0.000). Comparison of
the two groups of nurses indicated that volunteers in the
study group had lower number of reported full meals per

day (t = 6,37, P < 0.001), lower self-assessed appetite (t=3.22,
P < 0.01) and eating pattern satisfaction (t = 6.52, P < 0.01)
during the night-shift phase of the rotating shift cycle than
nurses on the day- shift schedule. All responders in the
study group and 40.9% of nurses in the control group
reported irregular eating pattern. Significant association
was found between the self-reported health scores and
appetite (d.f, = 3, F = 8.89, P = 0.000), amount of full meals
(d.f. = 3, F = 11.77, P = 0.000) and eating habit satisfaction
(d.f = 3, F = 18.3, P = 0.000) in both groups of nurses. Nurses
who reported irregular eating pattern had significantly
lower subjective health score (t = 3.33, P < 0.01) than nurses
who consumed food regularly (2.9+1.2 and 1.8+0.9, respec-
tively).

Introduction

The eating habits of shift workers have attracted considerable
attention of nutritionists, chronobiologists and physicians.
Numerous studies have demonstrated that shift work affects cir-
cadian distribution of food, regularity of meals and the number
of meals eaten during different phases of shift cycle.'” In addi-
tion, shift-workers have reduced eating habit satisfaction and
appetite compare to permanent day-workers.> It has been sug-
gested that changes in eating behaviour of shift-workers are
brought about by desynchronization of the circadian systems
and logistical demands of rotating and night shifts.*’

Workers perception of their own health relative to other people
¢ of similar age has a subjective character but it is an important
predictor of physical and psychological well being of a person.*
Several studies have showed that shift-workers tend to report
low scores of subjective health due to physical, psychological
and social consequences of working irregular hours.'*” However
irregularity of the meals is the most important nutritional deter-
minants of self-reported health of shift-workers.! Prevalence of
gastrointestinal symptoms among shift workers is also higher
compared to permanent day-workers and it is likely that
impaired nutritional hygiene is in part responsible for gastroin-
testinal disorders.®”’

Very limited studies were reported on effects of rotating shift
work on nutritional behaviour and health of workers in devel-
oping countries and none of them were conducted on medical
personnel, particularly nurses. Cultural, economical and social
conditions in Malawi differ from those in developed countries
and rotating shift work might have different or more adverse
effects on eating habits and self-perceived health of medical per-
sonnel. The aim of the present survey was to assess the effect of
rotating shift work on eating pattern and self-reported health of
nurses on rotating shift work.

Materials and methods
The study was conducted at Queen Elizabeth Central Hospital
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(QECH), Blantyre, Malawi. Twenty nine nurses were selected
from the staff list in paediatric, surgical and medical wards using
systematic random sampling. Twenty four female nurses com-
pleted all questionnaires and were included in study population.

" Nurses worked on three-shift schedule: five day shifts (07.00 —

17.00 hrs), followed by three night shifts (17.00 — 07.00 hrs) and
five days off. Due to inadequate staffing situation, this shift pat-
tern was often altered and might be considered as irregular.
Nurses were followed for the entire shift cycle which lasted 13
days. Controls were recruited from among female nurses who
were not performing night-time duties. The control group was
matched with the study group by age and length of service.

- Twenty six nurses were approached, 22 returned completed

questionnaires. The sampling procedure and characteristics of
both groups of nurses have been described earlier as the same
responders participated in another survey."”

Nurses were asked to fill in a standardized questionnaire during
the survey. The validity and reliability of the items has been
demonstrated in several studies."!" In order to test content valid-
ity of the instrument, we asked 10 nurses to review the ques-
tionnaire and to comment on the apparent validity of each item,
to clarify confusing items and to update terms. No items were
changed, which indicated the high validity of the instrument in
local setting.”

Items of the questionnaire included: (1) number of full meals
and snacks eaten during the night and day shifts and days off; (2)
self-assessment of eating pattern satisfaction on a 6- point scale
where higher score indicated lower level of satisfaction; (3) indi-
cations of whether meals were eaten at the same time on each
shift; (4) rating of appetite on a 4-point scale from good (1 point)
to bad (4 points); (5) self-assessment of health compared to
other people of similar age using a 5-point scale from excellent
(1 point) to poor (5 points).

Statistical analysis was carried out using one-way analysis of
variance and students t test with a Bonferroni correction.” The
level of statistical significance was set at P < 0.05.
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Results

Table 1. Means and standard deviations of nutritional behaviour of the
group of nurses on rotating shift work.

Number of  Number of Appetite Eating pattern

‘full meals snacks satisfaction
Day shift 2.06+0.68 1.56+1.15 2.35£1.09 3.10+0.69
Night shift 1.13+0.50 1.40+1.26 2.99+0.81 3.5120.70
Days off 2.44+0.81 1.81+1.11 2.13+0.98 2.36+0.86

Table 1 shows the average number of full meals and snacks, sub-
Jective score of appetite and eating habit satisfaction of the study
group of nurses as a function of the shift phase. No significant
difference was observed between various days of the same shift
phase. One way analysis of variance demonstrated significant
effect of the shift phase on the amount of full meals (d.f. =2, F
=243, P = 0.000). This was mainly due to the difference
between the night and day shifts (t = 4.86, P = 0.0002) and the
night shifts and days off (t = 6.01, P = 0.000). Shifts did not sig-
nificantly affect the amount of snacks. Effect of shift work on
self-assessed appetite was significant (d.f. =2, F = 152, P =
0.000) with lowest level of appetite during the night work (t =
6.0, P = 0.000). Shiff work also significantly (d.f. =2, F = 22.5,
P = 0.000) affected eating pattern satisfaction of nurses on the
rotating shift work especially during the night-shift phase (t =
5.93, P = 0.000).

Table 2. Means and standard deviations of nutritional behaviour of the con-
trol group of nurses.

Number of ~ Number of Appetite Eating pattern
full meals snacks satisfaction
" Working days  2.26+0.59 1.45£1.11 2.08+0.89 2.1820.61
Days off 2.360.76 1.62£1.08 1.960.81 2.10£0.78

Table 2 shows indicators of eating behaviour of the control
group of nurses. The differences in the number of full meals and
snacks, appetite score and self-reported eating pattern satisfac-
tion between working days and days off in this group of work-
ers was not statistically significant. Comparison of the two
groups of nurses indicated that volunteers in the study group had
lower number of reported full meals per day (t = 6,37, P <
0.001), lower self-assessed appetite (t = 3.22, P < 0.01) and eat-
ing pattern satisfaction (t = 6.52, P < 0.01) during the night-shift
phase of the rotating shift cycle than nurses on the day-shift sys-
tem. At the same time, during the day-shift phase and days off
phase of the rotating shift cycle these parameters were similar to
the control group of nurses. The difference between 2 groups in
the number of snacks was not statistically significant.

All nurses on the rotating shift cycle indicated that they consume
meals at different times even during days off. This was quite dif-
ferent from nurses who were not involved in shift work because
only 9 nurses (40.9 %) in the control group reported irregular
eating pattern.

The mean score of self-reported health of the group of nurses on
rotating shifts was 2.6 + 1.3 and in the control group was 2.1+1.2
(t =1,35, P > 0.05). No one indicated the lowest health catego-
ry. Significant association was found between health scores and
appetite (d.f. = 3, F = 8.89, P = 0.000), amount of full meals (d.f.
=3, F =11.77, P = 0.000) and eating pattern satisfaction (d.f. =
3, F = 18.3, P = 0.000) in both groups of nurses. Nurses who
reported irregular eating pattern had significantly lower subjec-
tive health score (t =3.33, P < 0.01) than nurses who consumed
food regularly (2.9+1.2 and 1.8£0.9, respectively).

Discussion

This study indicated that irregular shift work interferes with eat-
ing pattern of nurses. The number of meals eaten per day was
affected by shift work with only one full meal was taken by most
of nurses during the night-shift phase of the shift cycle. For com-
parison, the same nurses had two or more meals during the day
shifts and days off, which was similar to the control group of
responders. This finding is generally in agreement with early
reports,>*'* which showed that night workers eat fewer meals. In
addition, the number of full meals in both groups of Malawian
nurses was considerably lower than in other studies.>*!
Another important finding in this study was high irregularity of
meal consumption in the study group compare to the control
group, which concurs with other surveys.*** However overall
distribution of food consumption of Malawian nurses who per-
formed irregular shift work was more affected compare to shift-
workers in western countries. For example, only half of the USA
miners on rotating shift work indicated that they ate at different
time each day', while all Malawian nurses in the study group
reported irregular eating pattern. The present study also con-
firmed the high prevalence of dissatisfaction with eating habits
and poor appetite among shift-workers.

Analysis of eating pattern of Malawian nurses on rotating shift
system raises three important questions. Firstly, what are the
possible reasons for impaired eating pattern of nurses?
Secondly, how shift-workers compensate for decreased amount
of full meals? Thirdly, what are the consequences of impaired
eating pattern on nurses’ health and possible coping strategies?
Several social, economic and cultural factors can contribute to
considerable reduction in the amount of full meals and irregular
timing of meals. Eating pattern of nurses involved in shift work
requires integration with their diurnally oriented families. Most
of night- workers sleep through at least one usual meal time and
they tend to skip breakfast and lunch.? One other important fac-

tor is logistical demands of work. Most of wards at the hospital

are understaffed and nurses do not have time or they are too tired
to take a full meal. The hospital also does not have facilities to
provide full meal for workers during the night shifts. Our study
indicates that impaired appetite, particularly during the night
shifts, might be also responsible for decreased amount of full
meals.

Several studies have demonstrated that shift work does not affect
caloric intake and energy requirements of workers.'” The pres-
ent study was focused on assessment of nutritional behaviour of
shift-workers and it was not designed to assess daily caloric
intake of nurses. In western countries, shift-workers compensate
for the reduction of full meals by increasing the number of
‘snacking’ and ‘nibbling’. This is quite different from the pres-
ent study where the reported number of snacks was not affected
by the shift work. We can only speculate that nurses in the study
group consumed more food per full meal than day-workers. It is
also worth to mention that the nurses in this study had extensive
experience in rotating shift work that might result in partial
adaptation to this working schedule. Takagi (1972) argued that
a reduction in the number of meals eaten per day may not have
negative consequences.” Two meals per day was the rule for
most workers up to the time when electric light become popular.
Therefore, according to Takagi, two meals per day is normal and
natural, with more than three meals per day being a fairly mod-
ern practice that may or may not be related to nutritional needs.
Contrary to some published studies,'? the subjective health
measure of Malawian nurses was not affected by shift schedule.
However the self-rated health score in both groups of nurses was
related to regularity in food consumption, appetite, eating pat-
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tern satisfaction and the amount of full meals which indicated
the importance of these nutritional parameters for perception of
own health.

Since self-reported health seems to be related to varying com-
ponents of eating behaviour, which is to some degree self-direct-
ed, it is plausible to suggest several coping mechanisms for
shift-workers. Regularity of food intake seems to have benefi-
cial implications on health perception. It is also important to
have the same number of full meals during the day- and night-
shift phases of the rotating shift cycle. It is being suggested that
the worst possible scenario is changing the number and regular-
ity of meals eaten per day especially during the night shifts.
Nurses working at night should be provided with similar food
services to those working during the day-time shifts. Although it
may be difficult to determine which food should be available for
the night-shift nurses, it is relatively easy to have adequate and
appropriate supply of nutrients at all times.

The data reported in the paper are subjective and have validity
and reliability limitations associated with this type of study. The
subjective aspect of nutritional behaviour as well as health per-
ceptions are difficult to measure but this subjective parameters
are very important for well being of shift-workers.

In conclusion, rotating shift work alters eating pattern of nurses
particularly during the night shifts. Night work also reduces eat-
- ing pattern satisfaction and appetite of nurses, which is associat-
ed with low subjective health score. Nurses at the hospital
should be counselled on nutritional hygiene and food service
during night work should be improved.

Acknowledgements

The author wishes to acknowledge Mr. D Mbewe, Ms K Mpesi and College of
Medicine second year students (2001 class) for data collection and Mr. H. Misiri
for advises in statistical analysis of the data.

References

1. Duchon JC, Keran CM. Relationship among shift worker eating habits,
eating satisfaction, and self-reported health in a population of US miners.
Work Stress 1990; 4:111- 20.

2. Tapas DL Do eating and drinking habits interact with work schedule
variables? Work Stress 1990; 4:203-11.

3. Tepas DI, Armstrong DR, Carlson ML, Duchon JC, Gersten A, Lezotte DV.
Changing industry to continuous operations: Different strokes for different
plants. Behav Res Methods Instrum Comput 1985; 17:670-76.

4. Lennetnas M, Hambracus L, Akerstedt, T. Shift related dietary intake in day
and night shift workers. Appetite 1995; 25:253-65.

5.  Kopczynska B, Narojek L, Albinowska, E, Swiechowska E, Wojtczak-
Jaroszowa J, Kochman E, Tucholka A. Dietary pattern of workers employed
in a 3-shift system. Med Pr 1978; 29:173-83.

6. Folkard S, Minors DS, Waterhouse JM. Chronobiology and shift work:
current issues and trend. Chronobiologial985; 12:31-54.

7. Scott AJ. Shift work and health. Prim Care 2000; 27:1057-79.

8. Kogi K. Introduction to the problems of shift work. In: S Folkard and T.
H. Monk (Eds), Hours of Work: Temporal Factors in Work-Scheduling.
Chichester: ] Wiley & Sons, 1985.

9. Westerberg L, Theorell T. Working conditions and family situation in
relation to functional gastrointestinal disorders. The Swedish Dyspepsia
Project. Scand J Prim Health Care 1997; 15:76-81.

10. Zverev YP, Misiri HE. Perceived effects of rotating shift work on nurses’
sleep quality and duration. Malawi Med J, 2004 (in press).

11. Bohle P, Tilley A. The impact of night work on psychological well being.
Ergonomics 1989; 32:1089 —99.

12. Hunto HB, Page EB. Statistical Methods in Health Care Research. 2" Ed.
Philadelphia: JB Lippincott Company, 1993.

13. Armitage P, Berry G. Statistical Methods in Medical Research. 3¢ Ed.
Oxford: Blackwell Scientific Publication, 1994.

14. Takagi K. Influence of shift work on time and frequency of meal taken. J
Hum Ecol 1972; 1:195-205.

15. Lennernas MA, Hambracus L, Akerstedt T. Nutrition and shiftwork: the use
of meal classification as a new tool for qualitative/quantitative evaluation
of dietary intake in shift workers. Ergonomics 1993; 36:247-54.

16. de Assis MA, Kupek E, Nahas MV, Bellisle F. Food intake and circadian
thythms in shift workers with a high workload. Appetite 2003; 40:175-83.

17. Lennernas M, Hambraeus L, Akerstedt T. Shift related dietary intake in day
and night shift workers. Appetite 1995; 25:253-65.

18. Takagi K. Influence of shift work on time and frequency of meal taken. J

Hum Ecol 1972; 1:195-205.

Malawi Medical Journal



