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Abstract

Aim: The aim of this study was to determine the relationship between nurses’ sleep quality and body mass index. Design: This
is a cross-sectional study. Methods: This study was conducted with 583 nurses working in a single hospital. It was conducted
between July 2018 and June 2019. Results: Among the nurses participating in the study, 69.1% of nurses were found to have
poor sleep quality. Body mass index was within normal range in 55.4% of nurses. Nurses working in intensive care unit /
operation room / emergency units, nurses working for less than 10 years, nurses working on nights shifts have more normal
body weights. There were statistically significant differences between body mass index ratios and sleep quality scores.
Conclusion: Sleep quality was found to be negatively affected as working hours increased. In addition, a positive correlation
was observed between sleep quality and BMI. Sleep quality increased as BMI increased.
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Introduction

All biological, social, psychological, and cultural
needs must be met for an individual to be healthy.
One of the most important needs affecting quality
of life is sleep (Chang et al.,, 2017). Sleep is
areversible breakdown of interaction between
the individual and the environment. It is located
at the first step of Maslow’s hierarchy of needs
pyramid. Health and quality of life are negatively
affected if a person cannot sleep regularly (Giinaydin,
2014). Decreased sleep is related to high risk
of chronic diseases (Beebe et al., 2017). Changes
insleep quality also affect diet. Poor diet and
decreased physical activity are problems experienced
by most nurses (Beebe et al., 2017).

Nursing is an occupation that requires working
rotating shifts. Long working hours and work stress
affect sleep and dietary habits of nurses (Gupta,
2017). The working hours of nurses are limited to 40
hours per week by law (Devlet Memurlar1 Kanunu,
1965). In a recommendation from the International
Labor Office (2005) on the working conditions of
nurses, the working hours of nurses should not
exceed eight hours a day and 40 hours a week; and
resting time between shifts should be at least 12
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hours. It was also recommended that nurses should
have 48 hours (and certainly no fewer than 36 hours)
off work a week.

Measurements of body weight, height, and body mass
index (BMI) provide a cheap and practical indication
of nutritional status. BMI is the ratio of body weight
to the square of height. Accurately measured BMI
provides important information about nutritional
health (Hark et al., 2012).

In the literature, working hours and nutritional status
of nurses have been associated with sleeping
problems. In a study conducted with 100 nurses
working in a hospital, it was found that sleep quality
of nurses was poor, mostly due to changes in working
hours and working night shifts (Karakas et al., 2017).
In a study involving healthcare professionals, BMI
was found to be higher among those working in shifts
(Pulat Demir et al., 2017). Similarly, another study
determined that nurses working rotating shifts
experienced problems with sleep more frequently
than those consistently working daytimes or nights;
they were observed to be sleepy during the day and
thus had a higher risk of accidents, posing a threat to
patient safety (Zencirci & Arslan, 2011). Complete
well-being of nurses ensures effective nursing care.
Previous studies have shown that two significant
areas in which nurses experience problems are sleep
(Fiskin et al., 2013) and nutrition (Pulat Demir et al.,
2017).
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Aim
This study examined sleep quality, body mass index
and working characteristics of nurses. The aim was to

determine the relationship between nurses’ sleep
quality and body mass index.

Methods

Design

A cross-sectional study, conducted in a hospital
between July 2018 and June 2019.

Sample

The study population was composed of 722 nurses
working in a hospital located in western Turkey.
No sampling method was used in the study. Some
nurses did not agree to participate in the study, while
others were absent on sick or maternity leave. Of the
592 nurses willing to participate in the study, 583
nurses completed the data collection forms (response
rate: 80%). Nine incomplete forms were discarded.

Data collection

Study data were collected through face-to-face
interviews, using the “Nurse Evaluation Form” and
“The Pittsburgh Sleep Quality Index” (PSQI).
The nurse evaluation form was prepared
by the researchers, in accordance with the literature,
to determine  working characteristics  and
anthropometric measurements of the nurses (Balc,
2017; Gilinaydin, 2014; Karakas et al., 2017; Ormeci
et al., 2013). For the anthropometric measurements,
a standard tape measure was used to measure
the height of the nurses, and electronic scales were
used to measure their weight, in metric units.
The assessment of nutritional status was based
on BMI, since no study with Turkish validity and
reliability could be found. The PSQI was used
to assess sleep quality of the nurses. The PSQI is
a scale with a sufficient level of internal consistency
and reliability, which assesses sleep quality and sleep
disturbances over the previous month (Buysse et al.,
1991). Cronbach’s alpha reliability coefficient for the
Turkish version of the scale was determined as 0.80
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(Agargiin et al., 1996). The PSQI is composed
of atotal of 24 questions; 19 of which are self-
reported. The 19th question of the scale is answered
by the roommate of the individual and does not affect
the score. The scale has seven domains: subjective
sleep quality (domain 1); sleep latency (domain 2);
sleep duration (domain 3); habitual sleep efficiency
(domain 4); sleep disturbances (domain 5); use of
sleep medication (domain 6) and daytime dysfunction
(domain 7). Each domain is scored between 0-3.
A total score of 5 and above is defined as “poor”
sleep quality (Agargiin et al., 1996; Buysse et al.,
1991). Cronbach’s alpha coefficient for the PSQI was
0.706 in our study.

Data analysis

The data obtained from the questionnaires were
analyzed using the Statistical Package for the Social
Sciences (SPSS) program, version 21. Continuous
variables were presented in the form of median
and interquartile range (IQR); and the categorical
variables were expressed as nhumbers and
percentages. Since parametric test assumptions
were not met for continuous variables, the Mann-
Whitney U test and Kruskal Wallis variance analysis
were used to compare the differences between
independent groups. Differences between categorical
variables were analyzed by Chi-square analysis.
Avalue of p<0.05 was considered statistically
significant.

Results

The study was conducted with 583 nurses. More than
half of the nurses participating in the study were
female and were younger than 40 years old. Study
characteristics of the nurses are given in Table 1.

It was found that more than half of the nurses had
poor sleep quality; with a median PSQI value of 7
(IQR 5), and a mean value of 7.45 (+ 3.35) (Table 2).
When PSQI scores of the nurses were evaluated
based on their BMIs, sleep quality was found to
increase as BMI increased (Table 3).
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Characteristics n %

Age 40 and younger 397 68.1
over 40 186 31.9

Gender female 496 85.1
male 87 14.9

Education level vocational health high school 50 8.6
associate degree in nursing 87 14.9
baccalaureate in nursing 369 63.3
master / phd degree in nursing 77 13.2

Number of years in nursing practice 0-9 199 34.1
10 and over 384 65.9

Current workplace medical clinics 155 26.6
surgical clinics 120 20.6
intensive care unit / operation room / emergency 199 34.1
other 109 18.7

Number of years in current workplace less than 1 163 28.0
1-4 276 47.3
5-10 98 16.8
more than 10 46 7.9

Number of patients per nurse per shift less than 5 169 29.0
5-9 129 22.1
10-19 154 26.4
20 and more 131 22.5

Weekly working hours 40 and less 141 24.2
more than 40 442 75.8

Work / shift pattern always day shift 141 24.2
always night shift 18 3.1
mix shift / rotating shift 424 72.7

Number of night shifts per month none 137 23.5
1-5 85 14.6
6-7 217 37.2
more than 7 144 24.7

Body mass index underweight 21 3.6
normal weight 323 55.4
overweight 189 32,4
obese 50 8.6

Table 2 Sleep characteristics of the nurses (n = 583)

Sleep quality n %

PSQI median 7 (IQR 5); mean 7.45 (+ 3.35)

Good (0-5) 180 30.9

Poor (6-21) 403 69.1

PSQI — Pittsburgh Sleep Quality Index; IQR — interquartile range

Table 3 Comparison of BMI according to PSQI scores of the nurses (n = 583)

BMI
Sleep quality Underweight ~ Normal weight Overweight Obese p-value
n (%) n (%) n (%)

Good 90 (50.0) 66 (36.7) 21 (11.7) 0.038

Poor 233 (57.8) 123 (30.5) 29 (7.2 '

PSQI — Pittsburgh Sleep Quality Index; BMI — body mass index

Comparison of PSQI and BMI according to the workplace (p <0.05). No significant correlations

working characteristics of the nurses are presented were found between sleep quality and total working

in Table 4. A statistically significant difference was time, and between BMI and total working time in the

found between groups in terms of all variables except current workplace.

total working time, and total working time in current
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Table 4 Comparison of PSQI and BMI according to working characteristics of the nurses

Sleep quality BMI
Good Poor Underweight  Normal  Overweight Obese
weight
n (%) n (%) p-value n (%) n (%) n (%) n (%) p-value

Number of  0-9 56 (28.1) 143 (71.9) 11 (5.5) 141 (70.9) 36 (18.1) 11 (5.5)
years in 10 and more 124 (32.3) 260 (67.7) 0.304 10 (2.6) 182 (47.4) 153 (39.8) 39 (10.2) 0.001
nursing
practice
Current medical clinics 32(20.6) 123 (79.4) 4 (2.6) 83 (53.5) 53 (34.2) 15 (9.7)
workplace  surgical clinics 22 (18.3) 98 (81.7) 7 (5.8) 71 (59.2) 33 (27.5) 9 (7.5)

intensive care 60 (30.2) 139 (69.8) 10 (5.0) 128 (64.3) 52 (26.1) 9 (4.5)

unit / operation 0.001 0.001

room /

emergency

other 66 (60.6) 43 (39.4) 0(0.0) 41 (37.6) 51 (46.8) 17 (15.6)
Number of  less than 1 54 (33.1) 109 (66.9) 7 (4.3) 102 (62.6) 43 (26.4) 11 (6.7)
years in 1-4 70 (25.4) 206 (74.6) 0.018 11 (4.0) 150 (54.3) 91 (33.0) 24 (8.7) 0.301
current 5-10 35(35.7) 63(64.3) ' 3(3.1) 51 (52.0) 35 (35.7) 9(9.2) '
workplace  more than 10 21 (45.7) 25 (54.3) 0 (0.0) 20 (43.5) 20 (43.5) 6 (13.0)
Number of  less than 5 58 (34.3) 111 (65.7) 10 (5.9) 119 (70.4) 36 (21.3) 4(2.4)
patients 5-9 28 (21.7) 101 (78.3) 0.001 4 (3.1) 68 (52.7) 46 (35.7) 11 (8.5) 0.001
per nurse 10-19 35(22.7) 119 (77.3) ' 4 (2.6) 83(53.9) 53 (34.4) 14 (9.1) '
per shift 20 and more 59 (45.0) 72 (55.0) 3(2.3) 53 (40.5) 54 (41.2) 21 (16.0)
Weekly 40 and less 80(56.7) 61 (43.3) 3(21) 66 (46.8) 57 (40.4) 15 (10.6)
working more than 40 100 (22.6) 342 (77.4) 0.001 18 (4.1) 257 (58.1)  132(29.9) 35(7.9) 0.042
hours
Work / always day shift 78 (55.3) 63 (44.7) 1(0.7) 61 (43.3) 63 (44.7) 16 (11.3)
shift always night 3(16.7) 15 (83.3) 2(11.1) 11 (61.1) 4(22.2) 1(5.6)
pattern shift 0.001 0.002

mix shift / 99 (23.3) 325 (76.7) 18 (4.2) 251(59.2) 122 (28.8) 33(7.8)

rotating shift
Number of  none 77(56.2) 60 (43.8) 1(0.7) 60 (43.8) 62 (45.3) 14 (10.2)
night shifts  1-5 31(36.5) 54 (63.5) 0.001 0 (0.0) 51 (60.0) 27 (31.8) 7(8.2) 0.001
per month  6-7 46 (21.2) 171 (78.8) ' 10 (4.6) 118 (54.4) 70 (32.3) 19 (8.8) '

more than 7 26 (18.1) 118(81.9) 10 (6.9) 94 (65.3) 30 (20.8) 10 (6.9)
Discussion tending to choose quick and easy meals due to

The study was conducted with nurses to determine
the relationship between nurses’ sleep quality and
body mass index. We used PSQI and anthropometric
measurements to achieve this goal. We found that
more than half of the nurses had poor sleep quality,
and a BMI score within normal range.

Working night shifts has a negative effect on sleep
(Persson & Martensson, 2006). In studies examining
sleep quality of nurses, the sleep quality of three
quarters of them was found to be poor (McDowall
etal., 2017; Park et al., 2018). In another study
examining the perceived sleep quality of nurses, half
were reported to have insufficient sleep (Chan, 2009).
Other studies have recorded similar results
(Giinaydin, 2014; Karakas et al., 2017; Park et al.,
2018; Zencirci & Arslan, 2011). Factors such as
working in shifts, marital status, workplace, and
working time negatively affect sleep quality of nurses
(Axelsson et al., 2004; Kunert et al., 2007; Persson
& Martensson, 2006; Shao et al., 2010). Poor sleep
quality also leads to dietary problems, with nurses
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a lack of energy for meal preparation (Persson
& Martensson, 2006). Poor sleep quality can present
a high risk for nurses in terms of being more prone
to accidents that endanger patient safety (Zencirci
& Arslan, 2011). In addition, working conditions are
considered an important factor in poor sleep quality
in nurses. Such results have drawn attention to sleep
problems in nurses. However, a study by Fiskin et al.
(2013) found that 39.3% of nurses had good sleep
quality and 41.8% had moderate sleep quality.
The difference in study findings is thought to be
explained by factors including sample size, working
department, and working styles. The reasons why
most nurses have lower sleep quality are thought
tobe working in shifts (Chen et al., 2020),
the intensive nature of their work, and working with
a high number of patients.

A linear trend has been observed between insufficient
sleep and BMI in the literature (Wheaton et al.,
2011), with sleep quality found to decrease as the
weight of individuals increased (Balci, 2017; Beebe
et al., 2017; Mezick et al., 2014; Taheri et al., 2004;
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Wheaton et al., 2011). In contrast, another study
reported that nurses sleeping less than seven hours
per week lost more weight than those sleeping more
than seven hours, resulting in lower BMI (Speroni
etal., 2012). In other studies conducted on nurses, no
relationship could be found between poor sleep and
BMI (Lauderdale et al., 2009; McDowall et al., 2017
Yan et al, 2012). In a study examining the
relationship between work and depression severity
in female nurses in South Korea, although nearly
two-thirds of the nurses (65.7%) were reported
tohave a normal BMI, there was a significant
difference between nurses who worked night shifts
and those who did not (Lee et al., 2016). In our study,
BMI was found to be related to the sleep quality
of nurses. Studies in the literature have reported
varying results regarding BMI and sleep quality,
which may be due to differences in the nutrition and
sleeping habits of societies, and attitudes to these
factors.

In our study, we determined that more than half
of the nurses had been working for more than ten
years, and that half of the nurses worked rotating
shifts. No statistically significant correlation was
found between number of working years and sleep
quality. Some studies in the literature have shown
similar results (Akbari et al., 2016; McDowall et al.,
2017). This situation can be explained by nurses’
adaptation to working life and conditions over the
years. Moreover, a significant relationship was found
between number of working years and BMI. In terms
of total working time, BMI values of nurses working
fewer than ten years were found to be significantly
lower than those of nurses working more than ten
years.

Sleep scores of nurses working in surgical clinics
were found to be significantly higher than those
of others. A study by Giinaydin (2014) indicated that
mean sleep quality scores of intensive care and
emergency service nurses were higher than those
of other nurses. However, Akbari et al. (2016)
reported that working in different departments did not
affect sleep scores.

Shift work conflicts with biological and social clocks
and can result in physiological and psychosocial
problems (Chen et al., 2020; Knutsson, 2003; Park
etal., 2018). The sleep quality of nurses working
in the day shift were better than the nurses working
in rotating shift nurses. Rotating shifts impair sleep
quality of nurses (Chang, 2018; Ghalichi et al., 2013;
Guo et al., 2013).

In our study, sleep quality decreased as weekly
working hours increased. Other studies have
indicated that sleep quality of those with long
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working hours was poor (Arpaci, 2007; Karakas
etal., 2017). As in other studies (Demir, 2005;
Karagil Ermumcu & Acar Tek, 2016), half of the
nurses in our study had normal BMI. Other studies
have reported that more than half of nurses were
overweight or obese (Gupta, 2017; Han et al., 2016).
A significant correlation has also been indicated
between long working hours and weight gain (Gupta,
2017; Han et al., 2016; Peplonska et al., 2015).

BMI values of the nurses working in medical clinics
were significantly higher than those of nurses
working in intensive care units / operating rooms /
emergency wards. BMI values of nurses who had
been working more than ten years were found to be
significantly higher than those of nurses working for
a shorter period. In addition, nurses who had less than
five patients per shift were found to have
significantly lower BMI values. Age is another factor
linked to higher BMI. It is thought that nurses
working at internal clinics are generally of middle
age and above, whereas nurses tend to be younger
in intensive care units. The exhausting, stressful
nature of the work in ICUs, and body image
perceptions of younger nurses working there are
thought to result in significantly lower BMls.

The BMIs of day shift nurses were found to be higher
in our study. In the literature, no significant
difference is indicated between working daytimes
and BMI (Guo et al.,, 2013; Huth et al.,, 2013;
Marqueze et al., 2012; Pulat Demir et al., 2017).
Nursing involves shift work, and it is thought that
working nights encourages increased eating, leading
to weight gain. Similarly, a study by Yeh and Brown
(2014) indicated a positive correlation between eating
at night and BMI.

Limitation of study

The main limitation of the study was the participation
of nurses from only one hospital. Therefore,
the outcomes of the study are limited to the nurses
working in this hospital. Moreover, the assessment
of nutritional status was based only on BMIs since
there was no valid and reliable Turkish scale
to evaluate general nutritional status. Finally, the
PSQI is a tool that measures sleep quality only over
the previous month.

Conclusion

Based on our study, it was determined that more than
half of nurses had poor sleep quality and normal
weight. Sleep quality and BMI are affected by the
total working time in the current workplace, number
of patients per nurse in a shift, weekly working hours,
shift pattern, and the number of night shifts per
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month. Moreover, as working hours increased, sleep
guality and BMI were adversely affected. It is
thought that better regulations regarding working
conditions will contribute to both protecting and
improving the health of nurses and the quality
of nursing care.
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