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ABSTRACT A cross-sectional study of shiftwork-related problems was carried out among health care 
workers at hospitals of Shiraz University of Medical Sciences, Islamic Republic of Iran. Data on personal 
details, shift schedule and adverse effects of shiftwork were collected from 432 randomly selected sub-
jects by questionnaire. Sleep, social and subjective problems were more prevalent in shiftworkers than 
day workers. Irregular shiftwork schedules caused more social and subjective problems, as well as work 
dissatisfaction. Voluntary selection of shiftworking produced fewer health problems. 

Problèmes liés au travail posté pour les agents de soins de santé à l’Université des Sciences 
médicales de Chiraz
RÉSUMÉ Une étude transversale des problèmes liés au travail posté a été réalisée auprès des agents 
de soins de santé des hôpitaux de l’Université des Sciences médicales de Chiraz (République isla-
mique d’Iran). Des données personnelles ainsi que des informations sur les horaires de postes et les 
effets néfastes du travail posté ont été recueillies par questionnaire chez 432 sujets choisis au hasard. 
Les problèmes de sommeil, les problèmes personnels et sociaux étaient plus courants chez les tra-
vailleurs postés que chez les personnes travaillant le jour. L’irrégularité des horaires de travail causait 
davantage de problèmes personnels et sociaux, ainsi qu’une insatisfaction vis-à-vis du travail. Le choix 
volontaire du travail posté posait moins de problèmes de santé.  
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Introduction

Shiftwork is now a major feature of work-
ing life across a broad range of industries. 
There are a number of reasons to expect that 
workers on a shift system may experience 
adverse consequences as a result of their 
work schedule [1,2]. It is well documented 
that certain physiologic functions, e.g. body 
temperature and hormonal release, vary 
systematically over the course of the day 
[3]. These circadian rhythms play an impor-
tant role in regulating sleep, alertness and 
physiologic processes. When workers are 
forced to alter their sleep/activity schedule 
abruptly to correspond to a new work shift, 
there is usually a mismatch between the 
body’s resources and the demands placed 
upon it until the circadian phase can adjust. 
Also, working in a shift system disrupts so-
cial activities. It is well established that the 
degree and quality of social interaction are 
related to physical and mental health [1].

Based on studies conducted in industri-
alized countries the prevalence of shiftwork 
is approximately 20% to 30% of the work-
force [1,3,4]. There is good evidence that 
shiftwork has a negative effects on workers’ 
health, safety and performance [2,3,5–8]. 
It is quite appropriate that attention is paid 
to this very important feature of socio-
technical systems, which may adversely 
affect mental and physical health, social life 
and safety of shiftworkers.

In the medical domain, physicians, 
nurses and other ancillary staff are expected 
to be performing their jobs or to be on-call 
around-the-clock. Studies have shown that 
a greater percentage of health service work-
ers work in a shift system than in any other 
employment sector. Hospitals, the biggest 
employer in the health care field, employ 
more night shiftworkers than any other 
industry [9]. It can therefore be inferred that 
in the medical domain, a high percentage of 

the workforce may be affected by problems 
related to shiftwork. 

There has been little research in the 
Islamic Republic of Iran on the extent to 
which shift schedules are related to health, 
individual and social problems among 
health care workers and it has been a ne-
glected area in occupational health and 
safety issues at hospitals. The present study 
at Shiraz University of Medical Sciences 
(SUMS) hospitals was carried out with 
the following objectives: to characterize 
the shift schedules of health care staff; to 
study shiftwork-related problems among 
health care workers; and to investigate the 
association between the shift schedule and 
the problems reported. It is believed that the 
results of this study can be used to establish 
preventive strategies to decrease the prob-
lems of working in a shift system. 

Methods

The cross-sectional study was conducted 
during June 2000 to August 2001. The 
participants were health care staff working 
in 38 different departments of 12 hospitals 
of SUMS, located in Shiraz city. In each 
department, 20% of the health care work-
ers were randomly selected from the cor-
responding list of personnel (systematic 
method of sampling). A total of 432 health 
care workers participated in this study. 

For each selected participant at each 
department, the person in charge of the 
study explained the purpose of the research 
and requested cooperation. An anonymous 
self-administrated questionnaire was used 
to collect the required data from each par-
ticipant. The distribution and collection 
of questionnaires was performed through 
the person in charge of the study at each 
hospital. Identical questionnaires were used 
at all 12 hospitals. 
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The items included in the questionnaire 
were based on the related literature [3]. The 
questions were mostly Yes/No in type with 
some multiple choice questions. In addition 
to questions on insomnia, hypnotic drug 
use, effects of shiftwork on health (gas-
trointestinal, heart and mental problems), 
consequences of shiftwork on individual 
life (e.g. not enough time for attending to 
personal affairs and hobbies), family life 
(e.g. not enough time for parenting roles, 
care-giving roles and social companions) 
and social life (e.g. not enough time for 
participation in social gatherings and cul-
tural events), there were questions on sub-
ject characteristics (e.g. age, sex, etc.), the 
shiftwork system that they worked under, 
whether they had voluntarily selected shift 
work and whether they intended to continue 
working in this system. For gastrointestinal 
problems, several questions were combined 
to produce the result (e.g. “Which one of the 
following problems have you experienced 
continuously: increased appetite, decreased 
appetite, constipation, diarrhoea, peptic 
ulcers, indigestion?”). For subjective prob-
lems also, several questions were combined 
to produce the result (e.g. “Which one of the 
following problems have you had continu-
ously: dizziness, nervousness, carelessness, 
repetitive errors, irritation, depression, fa-
tigue, and poor sleep quality?”). 

Data regarding the shift schedule adopt-
ed were gathered from interviews with su-
pervisors of the departments. In this study, 
shiftwork was defined as any regularly taken 
employment outside the usual working day, 
defined arbitrarily as between 07.00 hours 
and 18.00 hours [3]. Based on this defini-
tion of shiftwork, the study population was 
divided into day workers (those working 
in morning shift from 07.30 to 15.30 hours 
permanently) as a control group (17.6%), 
and shiftworkers (those working in a shift 

system including regular rotation, irregular 
rotation, permanent evening shift and per-
manent night shift) as a case group (82.4%). 
The effects of working conditions on the 
participants were compared between the 
case and the control groups. No significant 
differences existed between the 2 groups 
regarding age and job experience. 

In order to estimate the reliability of 
the responses to items in the questionnaire, 
a test–retest method was applied [10] on 
10% of the study population. The results of 
reliability testing revealed that for almost 
all subjective variables the Spearman cor-
relation coefficients were greater than 0.71, 
which could be considered acceptable for 
these variables. McNemar and Wilcoxon 
tests also showed no significant difference 
between responses for the 2 occasions. 
The Pearson correlation coefficients for 
quantitative variables were greater than 
0.9, indicating acceptable reliability of the 
questionnaire.

After data collection, the data were 
coded and transferred to the computer for 
further analysis. Statistical analyses were 
performed using SPSS, version 9. The chi-
squared test was used to assess univariate 
associations between shift variables and 
reported problems. The level of statistical 
significance was set at 5%. 

Results

Table 1 summarizes the personal details of 
the participants, their job titles and some 
characteristics of the shift system adopted in 
different departments of the hospitals stud-
ied. Most of the participants were female 
(71.5%). The majority of the study popula-
tion were nurses and nurse’s aids (65.5%). 
Since only 10% of the participants were 
below diploma level, the study population 
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Table 1 Participants’ personal details, job title 
and work pattern in the studied hospitals (n 
= 432 participants)   

Variable Value

                                   Mean (SD)     Min.–max.

Age (years)                  34.78 (7.84)        19–59

Job experience 
 (years)                      13.74 (8.37)          1–40

Shiftwork 
 experience (years)    13.27 (7.88)          1–32 

                                         No.                   %

Sex  
 Female 309  71.5
 Male 123  28.5

Marital status  
 Single 130  30.0
 Married  302  70.0

No. of children  
 ≤ 3 355  82.1
 > 3 77  17.9

Education  
 Below diploma 43  10.0
 Diploma  127  29.3
 Higher diploma 97  22.5
 Degree or higher  165  38.2

Job title  
 Nurse 147  34.0
 Nurse’s aid 99  22.9
 Co-nurse’s aid 37  8.6
 Lab/radiology 
 technician 67  15.5
 Midwife 12  2.8
 Other 70  16.2

Second job  
 Yes 74  17.1
 No  358  82.9

Work system  
 Shiftworker 356 82.4
 Day worker 76 17.6

Shift schedule  
 Regular rotation 187 43.3
 Irregular rotation 158 36.5
 Evening (permanent)  6 1.4
 Night (permanent)  5  1.2

Shift rotation   
 Clockwise 122  35.5
 Counterclockwise 223  64.5
SD = standard deviation. 
Min.–max. = range of minimum and maximum values.

could be regarded as highly educated. Ap-
proximately 80% of the participants were 
engaged in a rotating shift schedule with the 
following pattern: day work, 07:30–15:30 
hours; evening work, 15:00–22:00; night 
work, 21:30–08:00. Only 2.6% of them 
were involved in fixed evening and fixed 
night shift schedules. In a majority of cases 
(64.5%), shift rotation followed a counter-
clockwise pattern. 

Table 2 presents the prevalence of shift-
work-related problems reported by the study 
population. The prevalence of insomnia was 
higher among shiftworkers than day work-
ers, although the difference did not reach 
statistical significance (P < 0.1). Irregular 
shift rotation was significantly associated 
with insomnia (P < 0.05). However, there 
were no significant differences between the 
2 groups in the prevalence of hypnotic drug 
use, individual and family life problems or 
gastrointestinal and heart problems (Table 
2). Overall, 84.3% of shiftworkers believed 
that shiftwork adversely affected their so-
cial lives, while this rate was 70.3% among 
day workers (P < 0.05). 

The prevalence of subjective problems 
(dizziness, nervousness, fatigue, depres-
sion, carelessness and errors) among shift-
workers was significantly higher (88.0%) 
than among day workers (73.6%) (P < 
0.002). There were also significant asso-
ciations between the shift schedule and the 
prevalence of subjective problems, with 
fixed shift schedules causing fewer subjec-
tive problems than a rotating shift sched-
ule. Significantly more shiftworkers were 
dissatisfied with their work schedule than 
were day workers (62.4% versus 37.0%) 
(P < 0.001) (Table 2). Homogeneity testing 
demonstrated that from the viewpoint of 
shiftwork, based on participants’ reports, 
regular rotation caused the least negative 
effects on social life (79.0%) and irregular 
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rotation caused the most negative effects on 
social life (89.0%) (P < 0.02).

Only 24.5% of shiftworkers said that 
they had selected shiftwork voluntarily. 
The reasons for doing this were: interest, 
variation, having a second job and having 
more days off. The remaining 75.5% of 
shiftworkers reported that they were re-
quired to work in a shift system. There was 
a significant relationship between voluntary 
selection of shiftwork and an intention to 
continue shiftworking (P < 0.001). This 
indicated that those who had voluntarily se-
lected shiftworking were willing to continue 
working in the shift system. “Involuntary” 
shiftworkers experienced a higher rate of 
negative effects of shiftwork on individual, 
family and social life and gastrointestinal 
problems than those who selected shift-
working voluntarily (P < 0.05).

Study of daily sleep duration in the fixed 
schedule workers demonstrated that the 
mean daily hours of sleep among day work-
ers, fixed evening workers and fixed night 
workers were 7.2 hours, 7.14 hours and 
4.6 hours, respectively. One-way analysis 
of variance showed a significant difference 
among the means (P < 0.001). 

Discussion

This study showed that shiftwork might 
adversely affect shiftworkers in a number 
of ways. The results confirmed that the 
prevalence rates of insomnia and social and 
subjective problems among shiftworkers 
were high compared with day workers. This 
can be attributed to a work schedule that is 
unadjusted to workers’ circadian patterns. 

Table 2 Prevalence of shiftwork-related problems reported among the 
study population  

Problems reported Shiftworkers Day workers P-valuea

  (n = 356) (n = 76) 
  % % 

Insomnia  47.7  34.0 < 0.1

Hypnotic drug use  10.3  13.8  > 0.05

Adverse effects on own life 70.6  71.8  > 0.05

Adverse effects on family life 75.6  74.0  > 0.05

Adverse effects on social life 84.3  70.3  < 0.05

Gastrointestinal problemsb 34.6  30.0  > 0.05

Heart problems 16.4  14.3  > 0.05

Subjective problemsc 88.0  73.6  < 0.002

Work schedule dissatisfaction  62.4  37.0  < 0.001
aChi-squared analysis of the prevalence of the problems between shift and day 
workers.
bIncluding increased appetite, decreased appetite, constipation, diarrhoea, peptic 
ulcers and indigestion.
cIncluding dizziness, nervousness, carelessness, repetitive errors, irritation, 
depression, fatigue, and poor sleep quality. 
n  = total number of participants.
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This is in agreement with the results of other 
studies in industrialized countries [11–15].

Our study of the shift schedule in SUMS 
hospitals indicated that shift rotation was 
usually irregular and was based on depart-
mental needs. Indefinite and irregular work 
schedules caused more social and subjec-
tive problems, as well as shiftwork dissat-
isfaction, than regular schedules. Regular 
rotation caused fewer negative effects on 
social life than irregular rotation. Further-
more, counterclockwise rotation, which 
was observed in the majority of cases, could 
be regarded as a contributing factor for 
shiftwork-related problems among hospital 
staff [3,16]. 

Shiftworkers were not generally satis-
fied with their work schedule as compared 
with day workers. Meanwhile, among the 
shiftworkers, working in a fixed schedule 
was related to more satisfaction with the 
work schedule than working in a rotating 
system. Furthermore, a regular rotating 
schedule produced more satisfaction than 
an irregular rotation. These findings imply 
that devising a regular rotating shift system 
can contribute to improved shiftworking 
conditions and, to some extent, increase 
workers’ satisfaction. 

As the results of this study revealed, 
choosing to work in a shift system led to 
fewer health problems. People who vol-
unteered to be engaged in shiftwork had a 
greater tendency to continue working in the 
shift system and reported fewer individual, 
family and social problems or gastrointes-
tinal disorders. It follows that selection of 
personnel who wish to work in the shift 
system may be important for reducing prob-
lems associated with shiftwork. 

The average daily duration of sleep for 
fixed night workers was less than the other 
groups. This finding agrees with Ohayon et 
al. [17]. Sleep deprivation in night workers 
is a likely reason for fatigue, irritability, 
dizziness, depression and other subjective 
problems. As Ohayon et al. affirmed, work-
ers in this situation are more likely to feel 
sleepy at work and more likely to have 
work-related problems and sick leave [17].

Conclusion

In SUMS hospitals, shiftwork schedules are 
devised based on needs and workload. As 
this study showed, fixed and regular rota-
tion schedules caused fewer problems for 
shiftworkers. It is therefore recommended 
that in each hospital a fixed regular shift 
schedule is devised. Alward and Monk stat-
ed that hospital administrators need to be 
sophisticated in their approach to the shift 
systems and should choose shift systems 
that are appropriate and beneficial to their 
personnel [18]. Hospital administrators 
should realize that enhancing the personal 
and professional well-being of shiftworkers 
is a cost-effective contribution to the quality 
of patient care.

The findings highlight the need to es-
tablish strategies for preventing negative 
consequences of shiftwork and improv-
ing occupational health among the health 
care workers of SUMS. Regarding this, 
appropriate personnel selection, improving 
shift schedules and devising regular shift 
systems based on chronobiology principles 
can be considered as effective measures.
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