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Abstract
Background and Objectives: Today, 24-hours work is an unavoidable component in several industries. Night-work is
an imperative situation for an important part of the work forces. Shift-working is called to work at hours out of the usual
day-work time (7:00 am to 6:00 pm). This cross-sectional descriptive-analytic research was carried out in order to investigate sleepiness and changes in vital signs among the clinical shift workers at Imam Khomeini hospital in Ilam, Iran.
Methods: Statistical population of the research was determined to be 79 persons, and data collection
process was carried out in a simple random manner. Two questionnaires were employed to collect the
required data; a demographic questionnaire, and the Stanford Sleepiness Scale (SSS) questionnaire. A
medical thermometer and a manometer were also used to gather the data related to oral temperature and
blood pressure, respectively. The difference in the mean intensity of sleepiness between the different demographic groups was examined using t-test and ANOVA. Potential relationship between sleepiness and
demographic and professional factors was explored using Pearson's correlation coefficient.
Findings: Sleepiness was found to be significantly correlated with age, work experience, and Body Mass
Index (BMI), and level of education (P < 0.05). In addition, sleepiness showed significant inverse correlations with body temperature and blood pressure (P < 0.05).
Conclusions: Our results identified a number of important factors influencing sleepiness in clinicians.
Considering these factors is of great importance when selecting staff for shift working in order to enhance
the health care performance and prevent medication errors.
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Background and Objectives
Shift work is described as any work regularly done at the
time out of the day work time [1,2]. Evidence indicates
that sleep disorder is the major complain among the staff
working at industrial, hygienic and medical environments
based on a shift work system [3].
A normal individual needs to sleep 7 to 7.5 hours/
day, whereas the mean sleep time for a shift worker
is around 4 to 6 hours, which is 5-20% lower than the
sleep time of day-shift workers [4]. Sleepiness is a
physiologic state that most of people experience at
least once during a 24-hour period. However, when
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occurring at an inopportune time or at the time that
is undesirable for us, it can also be considered as an
abnormal event [5]. In order to keep the mental balance, a person needs sleeping, and sleeping disorder
is considered as a psychological disease [6].
In the field of health care, doctors and other clinical
staff are often ready to offer medical services, or are
practically offering services based on a 24-hour system. Studies show that shift working in medical centers
is more frequent than in other workplaces. Therefore,
a large number of work forces may be affected by the
problems caused by shift working in the medical centers. The imbalance in the cycle of sleeping-waking [7]
results in inconsistency of the individual’s psychological and somatic state, and as a consequence, disorders such as digestive problems, heart problems, panic attacks, hallucination, aggression, poor emotional
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health and lack of concentration [8].
On the other hand, sleeping problems, associated
with the shift working, may cause problems in the
vital duties of the healthcare staff, and weaken the
quantity and quality of services. In addition, sleeping problems in the healthcare workers can lead to
medication error incidents, resulting in undesired patients’ outcome. Researches show that long-time shift
works (shift working more than five times per month)
could increase the probability of medical errors up to
five times more that in the months without long-time
shift works [8]. According to the studies, even a 24hour shift work per month increases the possibility of
important medical errors due to sleepiness by three
times [8,9].
Suzuki et al. (2005) distributed a questionnaire
among 4407 nurses in order to investigate sleep patterns and occupational incidents’ history. The prevalence of sleepiness among the nurses was found to
be 26 %, and there was a remarkable statistical relationship between the history of occupational incidents
over the past 12 months and sleepiness [9].
Drake et al. (2004) investigated the prevalence of
inordinate sleepiness among the workers with rotational shift, constant night shift, and constant day
shift. Those who were in the shift work group showed
a higher rate of sleepiness-related incidents, depression, and family and social problems than the day
shift workers. It was also concluded that those having
sleeping disorder related to shift work were exposed
to dangers larger than to health and behavioral related problems. It was recommended that the prevalence of sleeping disorder among shift work and night
work workers should be reduced by 10 % [10].
It has been reported that staff’s degree of awareness varies during the different hours of a shift work,
as time closes to the last hours of a shift work the
degree of awareness and attention is decreased [11].
The purpose of this study was to assess sleepiness
among the clinical staff at Imam Khomeini Hospital in
Ilam, and profiling their vital signs at different times of
the shift work.

Methods
This cross-sectional descriptive-analytic research
was carried out at Ilam’s Imam Khomeini Hospital in
2012. The study population included the clinical staff,
who have been working on shift work basis for at least
one year with no history of long-term medicine consumption or working at night work shift for two consecutive nights. A sample size of 79 was determined
based on the confidence level of 95%, test power of

8%, and absolute error of 25%. The participants were
selected using random sampling. Both the first shift
workers’ group working from 8:00 PM to 3:00 AM (49
persons), and the second shift workers’ group working from 8:00 PM to 1:30 AM (30 persons) were present at their workplace. All personnel had the same
shift work schedule.
A questionnaire asking age, gender, BMI score,
education level, marital status, time of working on
shift work system, and smoking of the employees was
used to collect the demographic data. The SSS questionnaire with the validity of 0.68 and reliability of 0.88
(as demonstrated in a previous study [12]) was used
for measuring the intensity of the sleepiness.
Based on the considered schedule, the questionnaires were completed by the first group at 9:00 pm,
10:30 pm, 12:00 pm, 1:30 am, and 3:00 am, and by
the second group at 9:00 pm, 10:30 pm, 12:00 pm,
and 1:30 am. Oral temperature and blood pressure
were simultaneously measured using a thermometer and a mercury sphygmomanometer at the noted
times. Pearson’s correlation test was used to examine the relationship of the sleepiness variable with
BMI score, years of shift work experience, age, and
marital status, and t-test and ANOVA were employed
to compare the mean values. SPSS software, version 16 (SPSS Inc. Chicago Illinois, United States of
America) was utilized for data analysis.
Ethical issues
The approval of Ilam University of Medical Sciences was
obtained for conducting the study. All participants were
presented about the objectives of the study, and their informed consent was obtained.

Results
The mean age of the participants was 35.24±6.35
years. Fifty five percent of them were female. The
mean work experience was 14±3.6 years. Singles
made up 30.4% of the workers who participated in
study, and 69.6% of the participants were married.
The mean of BMI score was 24±3. Only one participant (1.26%) was smoker. Also 57% of the participants had the education degree lower than B.Sc.,
36.7% had B.Sc., and 6.33% had a degree higher
than B.Sc.
Figure 1 compares the intensity of sleepiness along
the shift work time between the day- and night-shift
working groups. Figures 2-3 show the changes in
body temperature, and Figures 4 and 5 show the
changes in blood pressure during the shift work time
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Figure 1

Changes in sleepiness at several work hours in the two groups’ staff

between the two groups.
A significant difference in the level of sleepiness
among the three different age groups (20-30 years
old, 30-45 years, and more than 45 years) was identified (P = 0.001). Similarly, the employees of different BMI scores (<18.5, 18.5-25, and >25) and education level (lower than B.Sc., holding B.Sc. degree,
and higher than B.Sc.) showed significant differences
with respect to their sleepiness (P = 0.027 and 0.001,

Figure 2
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respectively). The level of sleepiness was also found
to be significantly different among the employees of
different work experience (P=0.001). No significant
difference in sleepiness was identified between the
single and married employees.
Pearson’s test identified a significant and direct
correlation between the level of sleepiness and
age, work experience and BMI score (r = 0.240 –
0.589, P < 0.050). However, no significant relation-

Changes in the body temperature with sleepiness in the first group’s several work hours
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Figure 3 The body temperature with sleepiness in the second group’s several work hours

ship was observed between the level of sleepiness
and marital status (P > 0.050). Body temperature
and body pressure were also found to be significantly correlated with the intensity of sleepiness
(r = 0.210, 0.419, respectively, P < 0.050). In addition, Chi-Square test detected a significant relationship between sleepiness and the level of education (P < 0.050).

Discussion
Our results showed that the highest level of sleepiness
occurs, firstly, at 3:00 am, and then at 1:30 am. This result
is similar to that of another study, which shows that the
maximum sleepiness occurs during the night shift at 2:00,
4:00, and 6:00 am [12]. Based on these observations, one
could conclude that work shift affects the quality of sleeping. Studies have shown that melatonin secretion, which

Figure 4 The rate of changes in blood pressure with sleepiness in the first group staff’s work hours
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helps to feel sleepy, is increased at these certain times in
the morning [13]. During a study on shift worker nurses,
Kakooei et al. found that the melatonin secretion peak at
4:00 am gets significantly higher than at other hours of the
day (P = 0.001) [14].
As noted before, body temperature usually shows
fluctuations with the minimum occurring around 5:00
am, and the maximum occurring around 9:00 pm. Difference in the body temperature between these times
is almost 0.7 °C. Figures 2-5 show that increased
sleepiness results in decreased mean body temperature and blood pressure.
The finding that there is a direct relationship between the years of working on shift work system, and
sleepiness implies that more work experience results
in more problems in adapting to shift work.
The results of a study by Akrestedt et al. (2009)
indicated that shift work and the associated sleepiness have a negative effect on the performance of the
workers [15]. The significant difference in the level of
sleepiness among the different age groups observed
in this study is consistent with the results obtained
by Haema et al, which was carried out in the experimental form and under controlled conditions, showing that younger people are less sleepy compared to
older ones [16].
As demonstrated, there was also a significant difference between the rates of sleepiness in the employees with various BMI scores. As the evidence
shows, it can be expected that individuals having high
BMI score get sleepier than other groups. A similar result was obtained by Zarei-fard et al., who conducted
a study in Metallurgy industry [17].
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Our study identified a direct relationship between sleepiness and age, BMI score, level of education, and work experience of the shift working employees. Also there was
an inverse relationship between the level of sleepiness
and the body temperature and blood pressure. The results obtained indicate the effect of age and work experience on the level of sleepiness and adapting to shift work.
As a conclusion, it is very important to pay due attention
to the demographic and physiological characteristics of
employees when choosing suitable staff for shift working.
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