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ABSTRACT

Purpose: To determine effect of working in the night
shift system on nutritional status, anthropometric
measurements, and risk of cardiovascular disease of
health staff.

Materials and Methods: This cross-sectional study
was conducted between August-November 2017 at
Samsun Ondokuz Mayis University among 111 health
staff. Data was collected with a questionnaire form
including questions about demographic characteristics,
nutritional status and anthropometric measurements.
SPSS 21.0 statistical package program was used for
statistical analysis and p<0.05 was considered
statistically significant.

Results: Based on waist circumference, 14.3% of men
and 31.1% of women were at high risk, and based on
waist/hip ratio, 4.8% of men and 33.3% of women
were at risk of cardiovascular diseases. It has been
shown that eating patterns are disrupted during shifts
(89.2%), and 73.9% of participants cannot eat because

their meals cool down during shifts. The difference in
the numbers of main and snack meals consumed by
health staff during the night shift was statistically
significant (p<0.05). Body mass index, waist
circumference, and hip circumference measurements
decreased with increasing shift time. However, body
mass index, waist circumference, and hip
circumference increased as time spent in the profession
increased.

Conclusion: It was seen that night shift health staff are
at risk of cardiovascular disease due to insufficient and
unhealthy nutrition. It is clear that nutrition education
programs are required for health staff working night
shifts to reduce excess weight and obesity in this
population.

Keywords: Anthropometric measurements,
cardiovascular disease, health staff, nutrition, shift
work

DOI:

*Correspondence author: Zeynep Uzdil, PhD,

Department of Nutrition and Dietetics, Faculty of Health Sciences Ondokuz Mayis University, Samsun, Turkey, 55200
Tel.: +9003623121919-6394; Mobile phone: +9005375407516; e-mail: zuzdil1010@hotmail.com

Received: 08.08.2020

Accepted: 16.09.2020

Progress in Health Sciences

Vol. 10(2) 2020 pp 6-14

© Medical University of Biatystok, Poland



Prog Health Sci 2020, Vol 10, No 2 Night shift working and nutrition of health staff

INTRODUCTION

The shift work system and especially the
night shift, have become compulsory in today’s
working conditions in order to provide continuous
healthcare in hospitals. Therefore, the work of health
staff often includes shift work and night shifts. Shift
work have been associated with the risk of many
chronic diseases, including cardiovascular diseases,
metabolic syndrome, and even cancer [1]. In addition,
health problems such as obesity are more common
among night shift staff [2]. The mechanisms
explaining the health effects of the shift system have
not yet been fully elucidated. However, these effects
are thought to be due to circadian rhythm, metabolic
events, and lifestyle changes [3].

Shift work leads to irregular nutrition. The
relationship between the shift work system and
nutrition has been studied for many years. People who
work night shift have irregular working hours that
shape their lifestyle and nutrition accordingly. It has
been shown that there are differences in amounts of
nutrient and food choices of shift staff compared to
non-shift staff [4]. Lowden et al. examined the
relationship between shift work and feeding habits and
concluded that shift work had a significant effect on
diet quality, meal frequency, and intra-day energy
distribution [5].

Various studies conducted with nurses
reported a decrease in the main meals consumed by the
nurses working the night shift, disruption of the order
of meals [6], night eating [7], and consumption of more
sugar and sugary drinks [8] and coffee [9]. In a study
conducted in Japan, it was found that the consumption
of vegetables and fruits decreased and the consumption
of confectionery and sugary drinks increased among
nurses working in shifts compared to daytime staff
[10]. Referring to studies conducted in Turkey,
irregular meal times and shortage of time [11] have
often been reported as reasons for skipping breakfast.

In addition, it has been reported that shift-
working staff prefer easily accessible biscuits,
chocolate, cola, and fast food [12] and frequently eat
outside of their homes [11].

In Turkey, there are almost no studies on the
effects of this working system on obesity, which is the
most important problem in our country and the world
in recent years. This study was planned and conducted
in the Samsun Ondokuz Mayis University Health
Research and Application Center. We aimed to
determine the changes in the anthropometric
measurements of health staff and to determine the risk
of cardiovascular diseases as a result of irregular shift
hours, the consumption of wrong foods, skipping
meals, and unhealthy meals.

MATERIALS AND METHODS

Study population and sample

This cross-sectional study was conducted
between August and November 2017 at the Samsun
Ondokuz Mayis University Health Research and
Application Center. In the Samsun Ondokuz Mayis
University Health Research and Application Center
(HRAC), there were 150 physicians and nurses
working shifts in the clinics. The sample size was
calculated as 110 people with 95% reliability and 90%
power for the study, and 111 health staff (physicians
and nurses) who work shifts in the HRAC
(cardiovascular surgery service, respiratory diseases
service, plastic surgery service, orthopedics service,
general surgery service, cardiology service,
rheumatology service, and psychiatry service) and
were willing to participate voluntarily were included in
the study.

A three-part questionnaire was prepared for
the study by the researchers, which included questions
about demographic characteristics, professional
descriptive information, and nutritional status. In
addition, shift-working health staff were asked
questions about changes in nutritional status on shift
days and non-shift days. The questionnaire was applied
by the researchers by the face-to-face interview
method while health staff were on shift.

Anthropometric measurements (body weight,
body height, waist and hip circumference) of the health
staff who participated in the study were taken by the
researchers. Body mass index (BMI), waist/hip ratio,
and waist/height ratio were calculated from these
measurements. Weighing scales were used for body
weight measurements, a stadiometer was used for
height measurements, and a non-elastic measuring tape
was used for waist and hip circumference measu-
rements. Body weight was measured with scales while
individuals were wearing light clothing. The height
measurement was taken with a stadiometer with the
head in the Frankfort plane while the heels were
adjacent and the back, hips, and heels were touching
the wall. BMI was calculated using the “weight
(kg)/height (m?)” equation and classified based on the
BMI classification of the World Health Organization
(WHO) for adults. The waist circumference (cm) of the
subjects was measured between the lower rib and the
iliac crest while standing in an upright position. For
men, a circumference over 94 cm was evaluated as
risky for cardiovascular diseases, while >102 cm was
evaluated as higher risk. For women, >80 cm was
evaluated as risky while >88 cm was evaluated as
higher risk for cardiovascular diseases [13]. Hip
circumference was measured at the widest point with
the arms free at the sides and feet slightly open, in a
standing and upright position, at the side of the patient
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with a non-stretching tape accurate to 0.1 cm.
Waist/hip ratios of the individuals were calculated with
the equation of “[waist circumference (cm)/hip
circumference (cm)]”. The WHO determined the
desired range of waist/hip ratio as <0.90 in men and
<0.85 in women [13]. Waist/height ratio was
calculated by the equation “[waist circumference
(cm)/body height (cm)]”. It was evaluated as attention
at <0.4, “appropriate” at 0.4-0.5, “think action” at 0.5-
0.6, and “take action” was added at >0.6 [14].

Ethical concerns

From the outset of the study, the principles of
the Helsinki Declaration were applied and ethical
permission was obtained from the Ondokuz Mayis
University Clinical Ethics Committee with the ethical
decision numbered B.30.2.0DM.0.20.08/1086.

Statistical analysis
Statistical analysis of the data in the study was
performed with the SPSS 21.0 statistical package

Table 1. Distribution of health staff characteristics

program. Categorical data are given as n (number) and
% (percent); continuous data are given as mean (x) and
standard deviation (SD). The Kolmogorov-Smirnov
normality test was performed for continuous data. The
relationship between the data was examined by
Pearson correlation. Values of p<0.05 were considered
statistically significant.

RESULTS

A total of 111 health staff between the ages of
21 and 43 years were included in the study.
Distributions of the characteristics of the health staff
are given in Table 1; 81.1% (n=90) of the participants
were female and 18.9% (n=21) were male, while
30.6% (n=34) of the staff were physicians and 69.4%
(n=77) were nurses. The staff worked shifts of
18.84+0.78 hours on average and worked shifts
7.34+0.20 times in a month.

Characteristics n %
Gender
Female 90 81.1
Male 21 18.9
X SD
Age (years) 29.32 0.64
Working time (years) 6.56 0.59
Shift number (per month) 7.34 0.20
Shift duration per shift (hours) 18.84 0.78

Distributions of anthropometric measure-
ments according to gender and cut-off points are
presented in Table 2; 52.4% of the men and 39.6% of
the women who participated in the study were
overweight or obese.

According to waist circumference, 14.3% of
men and 31.1% of women were at high risk of
cardiovascular diseases, while 4.8% of men and 33.3%
of women were at risk of cardiovascular diseases
according to the waist/hip ratio. Only 47.6% of males
and 48.9% of females had appropriate waist/height
ratios (Table 2).

Distributions of the meal numbers of the
participating health staff are presented in Figure 1.

It was determined that the numbers of main
and snack meals consumed by health staff with shift
work were statistically significant (p<0.05).

Distributions of food groups consumed by
health staff during shifts are presented in Table 3. The
most common foods consumed by health staff during

shifts were biscuits, wafers, cakes, and cookies
(64.0%) and pastries, bagels, and toast (59.5%).

The consumption of dairy products,
vegetables, and fruit was low. During shifts,
employees consumed 3.14+0.24 cups of tea, 1.46+0.11
cups of coffee, and 1753.15£69.91 mL of water (Table
3).

The attitudes of the health staff towards shift
work and their reasons for choosing places to eat
during shifts are presented in Table 4; 89.2% of the
healthcare staff think that their diet is impaired during
shifts, 73.9% do not eat during shifts because their
meals cool down, 73.0% do not like the taste of the
food, 66.7% do not find enough time to eat during
shifts, and 57.7% do not eat because of the smell of the
food. When the health staff were asked about the
characteristics they look for in places to eat, 59.5% said
they care about hygiene, 49.5% about satisfaction,
45.9% about health, 26.1% about price, and 29.7%
about foods that can be consumed quickly.
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Figure 1. Distributions of the meal numbers of the participating health staff, “p<0.05

Table 2. Distribution of anthropometric measurements according to gender and cut-off points

Male Female
Measurements n % n %
BMI (kg/m?)
Underweight - - 17 15.3
Normal 10 47.6 50 45.0
Overweight 8 38.1 29 26.1
Obese 3 14.3 15 135
Waist circumference (cm)
No risk 14 66.7 43 47.8
Risk 4 19.0 19 21.1
High risk 3 14.3 28 31.1
Waist/Hip ratio
Normal 20 95.2 60 66.7
Risk 1 4.8 30 33.3
Waist/Height ratio
Attention - - 8 8.9
Appropriate 10 47.6 44 48.9
Think action 8 38.1 28 31.1
Take action 3 14.3 10 11.1
Table 3. Distribution of food groups consumed by health staff during shifts
Food Groups n %
Dairy product
Milk 19 17.1
Yogurt 44 39.6
Buttermilk, kefir 29 26.1
Cheese 34 30.6
Meat
Chicken/fish 24 21.6
Red meat 18 16.2
Legumes 17 15.3
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Vegetables and fruits
Vegetables (cooked, raw) 19 17.1
Fries (vegetables, potato) 13 11.7
Fresh fruit 52 46.8
Dried fruit 24 21.6
Grain
Galeta, salty biscuits, rusks 53 47.7
Rice, pasta, patties 54 48.6
Breads 22 19.8
Packaged foods
Biscuits, wafers, cakes, cookies 71 64.0
Hamburger, pizza 18 16.2
Dumpling with syrup (baklava tulumba etc.)
Chocolate 54 48.6
Cake 16 14.4
Chips, peanut types 26 23.4
Oil seeds such as nuts, walnuts, almonds 35 315
Donut, bagel, toast 66 59.5
Candy 13 11.7
Sunflower seeds, pumpkin seeds 22 19.8
Carbonated beverages 25 22.5
Juice, mineral water 42 37.8
Beverages X £SD
Tea (cups) 3.14+0.24
Coffee (cups) 146 +0.11
Daily amount of water (ml) 1753.15 £ 69.91

Table 4. Attitudes of health staff towards shift work and reasons for choosing places to eat during shifts

Yes No

N % N %
Attitudes towards shifts
| feel unhappy on the day of the shift. 74 66.7 37 33.3
Shift work is not an obligation for me. 24 21.6 87 78.4
I think my diet changes when | work shifts. 99 89.2 12 10.8
The reas?n I_ can't eat while Wo_rkmg shifts is 64 577 47 423
because I'm tired, sleepless, sluggish.
;h?f(ir;t have enough time to eat while working 74 66.7 37 333
I don't want to eat because of the smell of food. 64 57.7 47 42.3
I don't want to eat because of the taste of the food. | 81 73.0 30 27.0
l;a(:tod s cold when I eat in service, | don't want to 82 73.9 29 26.1
I don't eat because | don't prefer to eat alone
while | work shifts. 31 219 80 21
Features that determine where to eat
Hygienic 66 59.5 45 40.5
Satisfactory 55 49.5 56 50.5
Healthy 51 45.9 60 54.1
Economic 29 26.1 82 73.9
Providing fast consumable foods 33 29.7 78 70.3
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The relationship of shift and working times
with anthropometric measurements and beverage
consumption are presented in Table 5. As shift time
increases, BMI, waist circumference, and hip
circumference measurements decrease. However,

BMI, waist circumference, and hip circumference
increase while the time spent in the profession
increases. Increased shift time reduces water
consumption, while the increase in time spent in the
profession increases tea consumption (Table 5).

Table 5. Relation between shift and working times with anthropometric measurements and beverage consumption

Characteristics | BMI wC HC | WHR- | WHR- TC CC | WAC TP Meal

0.152

1 2 duration
Shift duration - - - - - -0.185 | 0.040 - - 0.024
0.276™ | 0.313" | 0.212" | 0.297™ | 0.305™ 0.204" | 0.268"
Time spent 0.254™ | 0.288™ | 0.189" | 0.274™ | 0.327" | 0.306™ - 0.161 1 -0.146
in profession 0.054
Meal duration | -0.209" | -0.184 -0.147 | -0.193" | 0.025 1

0.082 | 0.142 | 0.146

*p<0.05, **p< 0.01, BMI: body mass index, WC: Waist circumference, HC: Hip circumference,
WHR-1: Waist/hip ratio, WHR-2: Waist/ height ratio, TC: Tea consumption, CC: Coffee consumption,

WAC: Water consumption, TP: Time in profession

DISCUSSION

This study was planned and conducted to
investigate the effect of night shift work on nutrition
and anthropometric findings of health staff working in
the Samsun Ondokuz Mayis University HRAC. In this
study, 90 female and 21 male participants, for a total
of 111 health staff with mean age of 29.32+0.64 years,
were included. They had shifts of 18.84+0.78 hours
7.34+0.20 times per month, and approximately one out
of two people (39.6% of women and 52.4% of men)
were found to be overweight and/or obese (Table 2).
Similar results were found in other studies conducted
with nurses; malnutrition and sleep quality have been
shown to cause obesity problems [15,16]. In a study
conducted by Miller et al. [17] with shift-working
nurses, 54% of the nurses were reported to be
overweight or obese. In a study conducted in the
United States, 59.2% of shift-working nurses who
participated in the study were reported to be
overweight or obese [18]. In a study conducted in
Hungary by Fusz et al. the mean BMI of shift-working
nurses was determined as 26.16 kg/m? [19]. Another
study found a positive correlation between irregular
nutrition and BMI in shift-working nurses [18]. The
shift system poses a risk for many diseases, especially
obesity, due to unforeseen problems (time, workload,
food shortage) in nutrition [20].

When the waist circumference measurements
of the health staff with a mean working time
of 6.56+0.59 years were examined, it was found that
one-third of the men and half of the women were at risk
or high risk, and according to the waist/hip ratio, one-

third of the women were found to be at high risk of
cardiovascular diseases (Table 2). In a study of daily
staff working shifts, with the exception of individuals
with cancer, angina pectoris, obstructive pulmonary
disease, hypertension, or diabetes mellitus, no
association was found for cardiovascular disease,
disability, and death for 22 years [21]. In contrast, in a
prospective cohort study, similar to our findings, it was
reported that nurses working more than five years in
shifts were at risk of cardiovascular diseases [22]. A
meta-analysis of 28 studies in which shift staff were
evaluated found a 24% increase in coronary disease
risk [23]. Increased BMI, waist circumference, and
waist/hip ratio support the hypothesis that shift work
may increase the risk of cardiovascular disease
associated with potentially mediating comorbidities
such as hypertension and hypercholesterolemia
associated with obesity and disruption of the circadian
rhythm.

Issues related to shift work include
irregularities in food consumption. In this study, it was
determined that the number of main and intermediate
meals of health staff change between shift days and
non-shift days (Figure 1) (p<0.05). It was found that
during non-shift-working days they eat more main and
intermediate meals, and these numbers decreased
during shift-working days. The reasons for this were
determined as work intensity during the shift,
difficulties in supplying food, and not being able to
obtain food during the shift. In some studies, it was
found that night shift staff generally have worse
nutritional status than daytime staff [24-26]. In the
study conducted by Geliebter et al. [27] with 85 nurses
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working in shifts, the number of main meals decreased
during shifts, while the number of snacks or
intermediate meals did not change. A study conducted
by Reeves et al. with 35 nurses reported that the nurses
consumed fewer main meals but more snacks and/or
intermediate meals [28]. In a study conducted by Han
et al., it was found that there were more meal
irregularities, skipping of breakfast, and consumption
of fewer than three main meals among night shift
employees [6]. In a study conducted by Hakim et al., it
was found that shift staff who had worked for over 10
years tended to have unhealthy nutrition compared to
shift staff who had less than 10 years of experience
[29]. According to the distribution of foods in Table 3,
biscuits, wafers, cakes, cookies, donuts, bagels, and
toast were frequently consumed foods in night shifts,
and this is thought to be due to the fact that these are
easily obtained foods. For beverages, increasing shift
time decreases water consumption, and this is an
indication of unhealthy nutrition during night shifts.
Meanwhile, tea consumption increases with increasing
occupational time (Table 3). Similarly, according to
the results of a cohort study involving nurses, there was
more caffeine and total caloric intake in the night shift
[30]. In another study, it was determined that tea and
coffee consumption was increased in nurses working
the night shift [28]. In a cross-sectional study involving
shift-working nurses, caffeine consumption was found
to be higher in those who had been working for more
than 5 years [9].

In our study, almost all of the health staff
thought that there was a deterioration in their diets
during shifts, three-fourths of the participants could not
eat because their food was not hot during shifts, and
two-thirds could not find enough time to eat during
shifts (Table 4). Intensive work during the night shift
prevents health staff from allocating time for nutrition
and negatively affects their nutrition. About half of the
participants stated that food during shifts should be
hygienic, satisfactory, and healthy, while one-fourth
stated that they pay attention to food being economical
and able to be consumed quickly. It was determined
with this study that it is important for health staff
working the night shift to allocate sufficient time to eat
and to have access to sources of healthy, hygienic, and
economical food to improve their nutritional status.

In our study, BMI values, waist circum-
ference, and hip circumference measurements decre-
ased with increasing shift time (Table 5). It is thought
that there is not enough energy consumed due to
reasons such as fatigue due to shift duration, work
intensity, inability to obtain food, and lunch and
evening meals being the same at the hospital. In
addition, it was found that BMI, waist circumference,
and hip circumference increased as the time spent in
the profession increased. The decrease in anthropo-

metric measurements with shift time suggests that this
increase with time in the profession is only due to the
increase in age-related adiposity. It is thought that this
problem may lead to weight gain in the long term and
may increase the risk of obesity and cardiovascular
disease as the time spent in the profession increases.

As this study is cross-sectional, it has
limitations such as reflecting the situation at a certain
time, not including a control group, and not following
the individuals regularly. Conducting the study in a
single center limits generalization to the whole
population and prevents general cause-and-effect
relationships. the fact that a large percentage of the
sample comprised female participants might affect the
generability of our findings. The strengths of the study
are that the questionnaire was collected by face-to-face
interview method and all anthropometric measure-
ments were taken by the same people.

CONCLUSIONS AND RECOMMENDA-
TIONS

It is observed that health staff working in
shifts are at risk of obesity due to insufficient and
unhealthy nutrition. It is clear that health staff working
in shifts need proper training about a healthy diet for
the reduction of excess weight and obesity in this
population. Obesity could be a risk for healthcare staff
as it not only leads to an increase in indirect costs, such
as healthcare costs, but it may also be linked to
secondary costs, such as less productive workplaces
and poor work performance. All of these pose a risk to
both the healthcare staff and the patients being served.
For this reason, healthy nutrition is vital for health
staff’s general health, job performance, and patient
care characteristics.

As a result, training and healthy life-based
programs can be developed by dietitians, providing all
health staff with the skills and training tools necessary
to improve dietary quality. It is thought that these
nutrition education programs can increase the
knowledge and awareness of nutrition and can be
effective for health staff to work more efficiently.
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