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Abstract

Objective: The performance of nurses, especially at the end hours of night shift depends significantly on their
blood glucose levels. This study aimed to determine blood glucose level in night shift nurses and its related
factors affecting the nurses performance it.

Methods: the design of the study was cross-sectional descriptive-analytical and the partipiants who accepted to
enter the study were 60 night shift nurses working in Juybar Azizi Hospital. Sampling was done to measure their
blood glucose levels was done during 4 to 6 am. The information required for the study was recorded in
predetermined checklists by the individuals. The researchers used For data analysis, independent t-test, one way
ANOVA, Pearson correlation coefficient and SPSS software version 18 to analyze the data were run. The level
of significance was considered as P <0.05.

Results: Among the study sample, 46 of the participants were individuals (76.7%) were female and 14 ones
(23.3%) were male. Their mean age was 28.8+5.2 years. The average work experience and night shift working
hours were 4.9+4.1 year and 6.8+2.7 nights per month, respectively. The average measured blood glucose was
96.7+7.8mg/dl. The difference between the blood glucose levels was not statistically significant between men
and women (P-0.75). There was a significant relationship among blood glucose level and age (r=0.33), Body
Mass Index (BMI) (r=0.31) and work experience (r=0.26) (P<0.05) that by increasing age, BMI, and work
experience, the blood glucose level increased, while no significant relationship was observed between the
number of night shift per month and blood glucose level (P>0.05).

Conclusion: The results obtained from the current study revealed that blood glucose levels in night shift nurses
were in the range of fasting individuals, while blood glucose levels in older nurses and with more work
experience and BMI were higher.
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Introduction

Nurses play an important role in health care system
in any society.(1)Nurses make up Nearly 40% of
the personnelin a hospital and are paid about 55%
of the total cost for the employees. The optimal
performance of nurses at various work shifts
particularly at night is crucially important (2).
Working in shift is a work schedule in which
individuals work at irregular or unusual hours (3).

Over the last few decades, shift work has been
widely increased especially in developed countries;
however, developing countries have not been an
exception where the number of people with shift
work has also been increasing (2, 4).
Approximately 15% to 20% of people in the world
work as shift work (5). more than 25% of
American employees serve in shift work. In
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Europe, 17.6% of employees have to work in night
shifts in 25% of their service periods. In health care
sector, the proportion of people working at night
shift is more in fact 36.9% of hospital employees
,most of them nurses work at night shift (6).
Approximately 75% of nurses work at night shifts
in Japan (1). Shift work is one of the requirements
for nursing and an important requisite for providing
continuous and effective care to patients (7). More
than any other job, nursing has various shift works,
particularly night shifts (1). Nightshift working has
adverse effects on the physiology of the human
body to work, in other words, working at night is in
contrary to human nature and causes disturbances
in the circadian rhythm (1). For most nurses
working without rotation shift hours, nightshift
working will have unpleasant and unavoidable
consequences on their normal life. Nightshift
working has negative physical, psychological and
social effects on personal life of nurses and these
can ultimately affect their families. Due to long
working shifts and fatigue, nurses are always prone
to health threats in different dimensions (8). It is
assumed that shift work leads to the cardiovascular
and metabolic diseases and as a result disorder in
circadian rhythm, lifestyle changes, work stress and
social pressure(3). Nurses, doctors and hospital
personnel who work in nightshift or without
rotatory or flexible work shift hours often have
irregular sleep-patterns (9). In this regard, it can be
observed that hardship and stress in workplace and
night shifts lead to endocrine disorders in nurses
that this increases the risk for diseases such as
mental disorders, cardiovascular disorders, obesity
and diabetes in this group of staff in the health
system (3). These changes may be due to changing
in sleep patterns in nightshift nurses that somehow
causes changes in the metabolism of Glucose
stimulating to respond to endocrine stress and
enhancing cortisol secretion. Although an increase
in cortisol level in stressful situations seems
natural, it can have damaging effects in nurses with
chronic stress (7). Getting Little sleep decreases
alertness and increases general fatigue in nurses
which can result in minimal performance at about 4
to 5 a.m. (9). The brain exclusively depends on
glucose for energy production Brain cells have no
ability for the storage of glucose and receive them
from circulatory system. Glucose is effective in
cognitive performance (accuracy) and since
inaccuracies and errors in nurses impose heavy
losses on lives of individuals and economy of their
families and country, therefore, paying attention to
blood glucose level of nurses, especially those who
work at night shifts and its affecting factors are
especially important (10). The results of various
studies showed that despite the presence of
consciousness in individuals, a severe impairment
in the ability of individuals’ accuracy emerges

during hypoglycemia and many complex activities
of accuracy in everyday life are moderately
disrupted with declining blood glucose level (9).
Different studies indicated different results from
the blood glucose level of nurses working in
working shifts (11). So, this study aimed to
determine the blood glucose level of nurses on the
night shift and the factors affecting it, the study
was completed in Juybar Azizi Hospital affiliated
to Mazandaran University of Medical Sciences.

Methods

This is a cross-sectional descriptive-analytic study.
The study population was composed of nurses
working at night shifts in Juybar Azizi Hospital
affiliated to Mazandaran University of Medical
Sciences in 2014. The sample size included 60
nurses of the population who were determined
based on similar studies and the number of
personnel working in the desired hospital (11). The
inclusion criteria were having at least one night
shift work per week, lack of mental and physical
diseases, normal BMI, no diabetes and no drug
consumption affecting blood glucose level. To
conduct the study in the desired place, the required
coordination was done with the hospital authorities.
Then, the researcher was present in the research
place during the hours of 4 to 6 am and explained
the study objectives to the volunteers. To measure
blood glucose level, EmpErOr made in Korea was
used. Before sampling from the subjects; the device
was controlled using serum and calibrated by the
glucose level determined by Monday BS200 made
of Germany. The blood samples were taken from
the fingertips of the nurses and their blood glucose
levels were recorded in a predetermined checklist
that was completed by the participants. The
checklist contained the following information: age,
sex, height, weight, workplace ward, education
level, work experience, the average number of
night shift working per month ,if the nurse was a
supervisor and if any sugar was taken within two
past hours.? The collected data was first coded and
then entered into Excel software. The data was
statistically analyzed using independent t-test, one-
way ANOVA and correlation coefficient in SPSS
software version 18. The level of significance was
considered as P <0.05 for all the calculations.

Results

In this study , 80 (80%), 8 (13.3%) and 4 people
(6.7%) were nurses, nurses aid, and nursing
students, respectively among which 46 ones
(76.7%) and 14 ones (23.3%) were female and
male, respectively and their age range was between
22 to 44 with the mean age of 28.8+5.2 years. The
mean work experience and night shift working
hours were 4.9+4.1 years and 6.8+2.7 nights per
month, respectively in the studied samples. The
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mean blood glucose level measured in the studied
samples was 96.7+7.8mg/dl and its lowest and
highest level were 80 and 121mg/dl, respectively
and using independent t-test, no significant
difference was observed among women and men in
terms of the amount of blood glucose level (P-
0.75). Among nurses, only 3 nurses had taken sugar
2 hours before the measurement of blood glucose
level that their blood glucose level was higher than
that of other nurses, the difference was not
statistically significant using independent t-test
(P=0.18). Also, in half of nurses participating in the
study who were responsible for the shift, their
blood glucose level had no significant difference

with nurses who were not responsible for the shift
(P=0.56) (Table 1).

One-way ANOVA test showed no significant
difference between blood glucose level in nurses,
nurse's aide, and nursing students and no
significant relationship was observed between
working in different wards of the hospital and
blood glucose level (P>0.05).

Pearson correlation coefficient indicated that there
was a significant and direct relationship among
blood glucose level with age (r=0.33), Body Mass
Index (BMI) (r=0.31) and work experience
(r=0.26) (P<0.05) that by increasing age, BMI, and
work experience, the blood glucose level is
increased while no significant relationship was
observed between the number of night shifts in a
month and blood glucose levels (P>0.05).

Table 1: Comparison of mean blood glucose level in terms of sex, using sugar materials and responsibility of

shifts in the studied sample

Sex Using sugar materials 2 hours responsibility of shifts
before measuring blood glucose
level
Female Male Level of Yes No Level of Yes No Level of
significan significan significan
ce ce ce
Blood | 96.6+8. | 97.3+5. | p-0.75 102.741. | 96.4+7. | P-0.18 96.1+8. | 97.3+7. | P-0.56
glucos | 5 4 5 2 5
e
mg/dI
(mean
and
SD)

Table 2: Correlation among age, BMI, work experience and number of night shift working per month with the

studied blood glucose level

Age BMI Work experience Nightshift working
Blood glucose level | Correlation 0.331 0.315 0.265 -0.026
coefficient
Level of significant P<0.05 | P<0.05 | P<0.05 P-0.84
Number 60 60 60 60
Discussion

One of the requirements for nursing and requisite
of providing continuous and effective care to
patients is shift work. Studies have revealed that
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continuous and long nightshift working contradicts
with the natural physiology of the human body and
changes in the sleep patterns of these people, may
cause changes in the metabolism of Glucose that
can associate with various complications (5). Also,
the results of the studies indicated that nightshift
working decreases blood glucose levels, especially
in the late hours of night and early in morning can
affect the accuracy of the performance of the
nurses; although, there is no consensus regarding
this issue (12 ). In this study, the blood glucose
levels of nurses working at night shift were
measured from 4 to 6 a.m. The results  also
indicated that the blood glucose levels of nurses
examined in the study are in the fasting range (13).
The results of another research study conducted
by Ebrahimian et al (2009) entitled “Check plasma
glucose and related factors in nurses working
night” indicated that the blood glucose level of
most of those working at night shifts in the fasting
range which is in consistency with the results of
the present study (13). In the study by Shokrollahi
et al (2011) entitled “The effect of glucose on the
accuracy of nurses at nightshift working” on the
two (treatment and control) groups of nurses in a
semi- experimental study, the results showed that
using glucose increases the accuracy of nurses at
nightshift working (P<0.001) compared with that in
the control group (P-0.530) (12). During near to
morning hours when the study was done, the blood
glucose and insulin levels of a healthy person reach
to its minimal amount within 24 hours of day and
night (6). So, in in individuals who have to be
awake during these hours due to the working
conditions, the blood glucose level and the amount
of sugar available to the brain cells will reduce
which can lead to human errors that are considered
critical in the field of health care. Although in this
study, the blood glucose levels of people were
obtained in fasting range. Al-Naimi et al (2004)
concluded in another study that the blood glucose
level of people who work at night shifts is greater
than that of people working in other shifts (p-
0.080) (14). Unfortunately, in this study, the blood
glucose level in nurses who work at day shifts was
not examined to compare this variable between two
different shift works; however, in the study by
Biggi et al (2008), no significant difference was
observed in blood plasma glucose level between
nurses working at night and those working at day
shifts (16). The reason for inconsistencies in the
obtained results can be attributed to lifestyle, diet
of the individuals and their adaptation to Circadian
rhythm (13). Researchers identified three reasons
for the drop in glucose level in nurses working at
nightshifts in Iran: first, longer nightshift working
hours in Iran compared to that in other countries,
second, getting little percentage of energy required
for 24 hours from dinner and third, Iranian eating

habits at dinner with regard to their culture (13).
The findings indicated that only 3 of 60 studied
subjects ate food during the hours of 2 to 4 a.m.
whose blood glucose level was higher than others;
however, the difference was not statistically
significant (P=0.18). This may pertain to the fact
that the type of food consumed by these individuals
had no significant and important impact on
increasing their blood glucose levels. Other results
from this study indicated that there was a
statistically significant relationship between blood
glucose level and age, BMI and work experience
(P<0.05) in a way that by increasing these
variables, the blood glucose level increased in
individuals too. These results are inconsistent with
the results of the study by Ebrahimian et al (2009)
(13). Also, in their study, Rodrigus and Canani
(2008) showed that there is no significant
difference between age, sex, and BMI and glucose
level in diabetic people working at nightshifts
compared to those working at dayshifts (17).
However, the statistical analyses indicated that
there is no statistically significant association
between the number of night shifts and the fact
that the desired person is in charge of shift or not
with blood glucose level of nurses working at night
shifts (P>0.05) which is consistent with the study
by Ebrahimian et al (13). The blood glucose level
did not show statistically significant difference in
male and female groups. In line with the cases
mentioned, the results of several studies indicate
that there is no statistically significant difference in
blood glucose level between two sex groups during
nightshift working (13). According to what was
stated in this study, it can be concluded that there
must be another factor except for staying awake
and sleeplessness at night shifts which contributes
to lowering the consciousness in nurses and health
care personnel and reduce the blood glucose levels
in them during early hours in the morning. On the
other hand, since their bodies permanently deal
with conditions of low blood glucose levels, it may
make the ground for metabolic disorders in these
individuals in the long-run. Since nightshift
working is inevitable in health sector; it is
recommended that a more comprehensive research
be done in this area and the necessary measures be
carried out in order to minimize the possible
damages and to increase employees’ efficiency as
well as patients' sense of satisfaction.
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