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Abstract: The aim of this study was to show the extent of the influence of
the shift work on nutritional status and physical activity of police officers. The
research included 130 healthy police officers. The respondents were divided
into two groups. The first group included 82 officers who were working the
first shift. The second group included 48 officers who were working the 12-
hour shift. The study used customized questionnaire consisting of questions
regarding leisure-time physical activity, self-report lifestyle activity level, body
height, body mass, and derived body mass index (BMI). The ANOVA analysis
showed that the first shift had significantly lower BMI (2.57 kg/m?, p = 0.004)
than the 12-hour shift. The results showed that physical activity is strongly
associated with lower values of BMI in both groups (p < 0.01). Regarding the
correlation between age and years of service, only the 12-hour shift showed
coherency (p < 0.01). Although there was no difference in the level of physical
activity between police officers from different shifts, declines in physical activ-
ity were associated with higher values of BMI.

Keywords: body mass index, questionnaire, physical activity, police.

1 Corresponding author: nemanjacopic@yahoo.com



Copié, N. et al. (2020). The impact of shift work on nutritional status of police officers

INTRODUCTION

Obesity has become one of the biggest
public health problems in the world
(WHO, 2017). A large study conducted
by 155 authors revealed that 107.7 mil-
lion children (uncertainty interval, 101.1
to 115.1) and 603.7 million adults (un-
certainty interval, 592.9 to 615.6) were
obese worldwide (Afshin et al., 2017).
For instance, 56.3% adults aged 20 years
and above were overweight and 21.2%
were obese in Serbia in 2013 (Borici¢ et
al., 2014), which is above the world’s av-
erage of about 12% reported by Afshin et
al. (2017). It represents one of the lead-
ing public health problems in today’s
societies, both developed or developing,
of low, medium or high income (Dinsa,
Goryakin, Fumagalli, & Suhrcke, 2012).
Moreover, obesity has been associated
with early death, cancer, coronary heart
disease, hypertension, diabetes mellitus,
chronic kidney disease, lower quality of
life and sleeping problems (Afshin et al.,
2017; Violanti et al., 2006). Considering
this, the global health community has
been working on developing assessments,
treatments and prevention policies to ad-
dress obesity, which would provide time-
ly information about the changes in the
prevalence of obesity and its effects on
health at the population level.

One of the first indicators of nutritional
status has been body mass index (BMI),
developed in 1832 by Adolphe Quetelet
who divided bodyweight in kilograms
by body height in meters squared - kg/
m* (Eknoyan, 2008). Nowadays, BMI is
standardized estimator of underweight,
normal, overweight and obese nutri-
tional status, used by the World Health
Organization (WHO) but also adopted
in occupational health and performance
by institutions such as police agencies
(Dawes et al., 2019; Dopsaj & Vukovig,

2015; Kuki¢, Cvorovi¢, Dawes, Orr, &
Dopsaj, 2018; Kuki¢ & Dopsaj, 2016; Mi-
trovi¢, Djordjevi¢, Dopsaj, & Vuckovic,
2015; Riebe, Ehrman, Liguori, & Megal,
2018; Sorensen, Smolander, Louhevaara,
Korhonen, & Oja, 2000; WHO, 2017).
Police agencies have always been respon-
sible for the safety and security of public
and, as such, police officers have been
considered physically healthy and ready
to act (Anderson, Plecas, & Segger, 2001).
In contrast, technological development
enabled police agencies to introduce
preventive measures that chiefly rely on
skills and knowledge that are mostly sed-
entary in nature (Fahsing & Ask, 2016).
In that regard, physical fitness of police
officers could be defined as health-relat-
ed and performance-related, depending
on their occupational tasks (Anderson et
al., 2001; Kuki¢ & Cvorovi¢, 2019; Riebe
et al., 2018), whereby nutritional status
measured by BMI is highly associated
with both health and performance of po-
lice officers (Charles et al., 2008; Garba-
rino & Magnavita, 2015; Gu et al., 2012;
Kuki¢ et al., 2018; Mitrovi¢ et al., 2015;
Violanti et al., 2006).

Charles et al. (2008) found an inverse
association between the adiposity meas-
ures such as waist circumference, waist-
to-height ratio and BMI and oxidative
stress score (calculated from glutathione
and glutathione peroxidase) among
male police officers. Furthermore, a
5-year follow-up study revealed that of-
ficers within the highest quartile of stress
had significantly higher levels of triglyc-
erides and lower levels of HDL-choles-
terol and an increased risk of develop-
ing metabolic syndrome compared to
their colleagues in the lowest quartile of
stress (Garbarino & Magnavita, 2015).
Gu et al. (2012) found that the male po-
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lice officers who worked the midnight
shift, working longer hours, had larger
waist circumferences and higher BML.
On the other hand, Dawes et al. (2014)
showed a negative association between
BMI and 1.5 km running performance,
while Mitrovié et al. (2015) showed that
police officers with higher BMI (above
30 kg/m?*) had significantly lower aver-
age running velocity (mean difference =
0.364 m/s, p = 0.021) during a 3000-m
running test, compared to officers with
normal BMI (25 kg/m?). Furthermore,
Kukic et al. (2018) found that police em-
ployees whose BMI was above 25.7 kg/
m’* performed significantly lower num-
ber of sit-ups for 60 s (p = 0.021) and
were slower on 800-m running test (p
= 0.038). Thus, simple and easily acces-
sible measure of nutritional status such
as BMI has been repeatedly shown as a
valid general pre-screening indicator of
health and performance-related physical
fitness status of police officers.

The utilization of BMI could be addition-
ally justified by its consistent association
with biological and socioeconomic fac-
tors such as age, sex, education, occupa-
tion, income, etc. that could affect peo-
ples lives in various ways (Boyce, Jones,
& Lloyd, 2008; Kukic et al., 2019; So-
rensen et al., 2000). Study on differenc-
es in body composition of female police
officers revealed a significant difference
of 4.81 kg/m? (19.17 %) in BMI between
the officers of different age, whereby old-
er officers (36-40 years) had higher val-
ues of BMI than their younger colleagues
who were 21-25 years old (Kukic et al.,
2019). Similarly, the study on differences
between the male police cadets and po-
lice officers revealed 14.23% lower mean
BMI values and 14% lower obesity prev-
alence in cadets than in police officers,
while the difference in age was about 10
years (Kuki¢, Cvorovi¢, Dawes, & Kor-

panovski, 2017). Furthermore, longi-
tudinal follow-up study on 103 Finnish
police officers found that the overweight
proportion (BMI>=25kg/m?) was con-
siderably lower in 1981 than in 1996
(29% vs. 51%, respectively); almost 2/3
of the officers (64%) had a waist circum-
ference above 94 cm, and more than 1/3
(38%) had a waist circumference above
102 cm (Sorensen et al., 2000). Boyce et
al. (2008) found that the time spent on
working as a police officer contribut-
ed to significant increase in body mass,
fat percentage and fat mass. Conversely,
Cvorovi¢ et al. (2018) showed that sig-
nificant improvements (7.48% decrease,
p < 0.001) in BMI occur after 12 weeks
of physical training among police train-
ees. Additionally, recent study on over-
weight and obese police officers revealed
that an 8-week exercise intervention sig-
nificantly reduced the body mass by 4.9
kg (4.7%) and percentage of body fat by
5.9% (Kuki¢ & Cvorovié, 2019). Finally,
Vukovi¢ et al. (2019) investigated the ef-
fects of frequency and volume of leisure
time physical activity (LTPA) on body
composition of police officers and found
that those who were physically more ac-
tive in their leisure time, had lower per-
centage of body fat and body fat mass
index than officers who were less phys-
ically active or inactive. Considering the
above mentioned, it could be concluded
that age, occupation, time spent in ser-
vice, physical activity and lifestyle are
factors that may significantly affect po-
lice officers’ BMI.

One of the greatest disadvantages of po-
lice occupation has been shift work, as
it was found to be associated with the
rearrangement in awake and sleep pat-
tern, causing the disruption of circadian
rhythm (James, Honn, Gaddameedhi &
Van Dongen, 2017). This in turn may
lead to an internal de-synchronization
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and subsequent psychological and phys-
iological disturbances (Vila, 2006), de-
pression, decreased cognitive abilities,
and fatigue (Rouch, Wild, Ansiau, &
Marquié, 2005). The changes caused by
shift work may lead to short sleep and
long awake hours (i.e., night shift, 12h
or 24h shift), which could contribute
to the development of chronic diseases,
increased prevalence of cardiovascu-
lar disease and obesity (Charles et al.,
2011). Irregular sleep routine may be
worsening by psychological stress and
fatigue that are typical for police work

(Ramey, Downing, & Franke, 2009). Al-
though some effort has been involved
in research regarding the effects of shift
work on officers’ health, the interactions
between the shift work and factors such
as age and LTPA have not been defined
yet. Given that the shift work seems to be
a significant mediator that may have ef-
fect on obesity, health and quality of life,
the aim of this study was to investigate if
shift work is associated with LTPA and
BMI; and whether officers who work
in different shift patterns have different
habits.

METHODOLOGY

Subject samples

Healthy police officers from the Ministry
of Interior of the Republic of Serbia were
recruited from the administrative unit of
Kikinda, which consists of six munici-
palities: Kikinda, Kanjiza, Coka, Senta,
Ada and Novi Knezevac. The data of 130
police officers was collected during July
2019 and the sample was divided into
two groups relative to work shift, because
duties in these two groups were different.
The first group included 82 officers who
were working in the first shift from 07:00-
15:00 five days a week and conducted
general duties such as administrative af-
fairs, logistics department, analytics de-
partment and human resources. The sec-
ond group included 48 officers who were
working in 12-hour shifts meaning they
were working 12-hour day shift then had
24-hour rest, followed by 12-hour night-
shift of 12 hours and 48-hour rest, whose

duties mainly consisted of patrolling the
city (in car or walking) and emergency
interventions. Based on a letter from the
Dean of the Faculty of Sport, University
Union-Nikola Tesla, to Kikinda police
department, the Chief of Kikinda police
department approved the survey to be
conducted. The Chief of Kikinda police
department approved the data collection
and each subject was well informed about
the purpose of the study, and all the in-
vited agreed to participate. The research
was carried out in accordance with the
conditions of the declaration of Helsinki
and the recommendations of the guiding
physicians in biomedical research involv-
ing human subjects (Williams, 2008), and
with the ethical approval number 484-2
of the ethical board of the Faculty of
Sport and Physical Education, University
of Belgrade.
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Anthropometrics, physical activity level and lifestyle

The anthropometric data, physical ac-
tivity level and lifestyle were self-ad-
ministered using a customized ques-
tionnaire that was made using the ques-
tions from standardized questionnaires.
The self-report data on BH and BM and
BMI derived from it were shown to be
accurate as Paired samples t-tests re-
vealed no significant differences in esti-
mated and measured BH (p = 0.830), BM
(p = 0.527) or BMI (p = 0.623) (Dawes
etal., 2019). The questions regarding the
activity level were taken from the Inter-
national Physical Activity Questionnaire
and used according to procedure report-
ed on the Serbian population in Vukovi¢
et al. (2019). The International Physical
Activity Questionnaire was shown to be
valid and reliable (Craig et al., 2003).

The customized questionnaire included
the following questions and answers:

1) What is your body height?

2) What is your body mass?

3) Length of service in police (years)?

4) In the last six months, how many
times per week did you exercise?

(1 - I do not exercise; 2 — 1-2 times; 3 —
3-5 times; 4 — more than 5 times)

5) What was the average volume of a sin-
gle training session?

(1 = No; 2 - < 30 min; 3 - 30-60 min; 4
- 60-90 min; 5 - > 90 min.)

6) How would you grade your lifestyle
(0-7, 0 - inactive, 7 — extremely active)
in terms of physical activity?

(0 1 2 3 4 5 6 7)

Statistical analyses

A descriptive statistical analysis pro-
vided means, standard deviation (SD),
coefficient of variation (cV%), mini-
mum (Min) and Maximum (Max). The
relationships between the BMI and two
questions (Age and Length of service)
were assessed by the Pearson’s corre-
lations. Due to its different question
structure (Weekly frequency of physi-
cal activity, Average volume of a single
training session, Grade your lifestyle on
the scale (0-7) in terms of physical ac-
tivity), Spearman’s correlation test was
used. Significant threshold for statistical
differences (Pearson’s and Spearman’s

correlation) was at 95% of level of prob-
ability, level p < 0.05. Differences be-
tween groups were evaluated by analysis
of variance (ANOVA), and by using least
significant difference (LSD) post-hoc
test. The magnitude of correlations was
defined as small = 0.20 - 0.49, medium
= 0.50 - 0.79 and large > 0.80 (Sullivan
& Feinn, 2012). All statistical proce-
dures were carried out using the Micro-
soft Office Excel (Microsoft Co., Seattle,
WA, USA) and the SPSS for Windows,
Release 17.0 (IBM, Armonk, NY, USA).
Alpha was set at 0.05.
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RESULTS

The descriptive statistics for mean, 1. Furthermore, the distribution of sub-
standard deviation (SD), coeflicient of jects relative to their answers on each of
variation (cV%), minimum (Min) and the questions from the questionnaire is
maximum (Max) for the main charac- shown in Table 2.

teristics of both groups is shown in Table

Table 1. Descriptive statistics for the main characteristics

First shift 12h Shift

Variables (n=82) (n = 48)

Mean + SD %cV Min Max Mean + SD %cV Min Max

Age (years) 41.10+7.67 18.66 24.00 57.00 3854 +8.39 21.77 24.00 54.00

BH (cm) 17593 +7.72 439 160.00 193.00 180.83+6.50 3.59 170.00 202.00
BM (kg) 8232 +17.54 2131 5400 137.00 95.00+16.42 1728 58.00  150.00
BMI (kg/m?) 2640 +424 1606 1894 37.95 2897+458 1581 19.61 4630
Length of 1670 +7.23 4332 100 33.00 1571+829 5277 100  33.00
service

BH - Body height; BM - Body mass; BMI - Body mass index

Table 2. Frequency and percentage of represented variables regarding the shift

First shift (n = 82) 12h Shift (n = 48)
Variables Frequency Pe;;znt- Frequency Percentage
Never 22 26.8 11 22.9
Weekly frequency 1-2 times 25 30.5 18 37.5
of physical activity 3-5 times 30 36.6 14 29.2
5+ 5 6.1 5 104
No 24 29.3 15 31.3
Average volume < 30 min. 14 17.1 8 16.7
of a single training 30-60 min. 36 43.9 15 31.3
session 60-90 min. 7 8.5 7 14.6
> 90 min. 1 1.2 3 6.3
0 11 13.4 6 12.5
1 16 19.5 8 16.7
2 14 17.1 8 16.7
Lifestyle grade 3 20 244 10 208
(0-7) in terms
of physical activity 4 0 0 1 21
5 10 12.2 6 12.5
6 5 6.1 3 6.3
7 6 7.3 6 12.5
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The ANOVA analysis showed that the
first shift had significantly lower BMI
(2.57 kg/m?*) than the 12h shift, while
all other variables such as age, length of
service and habits related to physical ac-
tivity did not differ between the groups
(Table 3). However, the correlation anal-
ysis revealed significant within-group
associations of these variables and BMI

(Table 4). The age and length of service
correlated to BMI in the 12h shift group,
but not in the first shift. Weekly frequen-
cy of physical activity correlated to the
BMI of the first shift only, while average
volume of a single training session and
self-graded lifestyle correlated to BMI of
both groups.

Table 3. Univariate tests - ANOVA

Variable F P

BMI (kg/m?) 4.562 0.004
Age (years) 2.079 0.104
Length of service (years) 0.814 0.487
Weekly frequency of physical activity (No) 0.159 0.924
Average volume of a single training session 0.362 0.781
Lifestyle grade (0-7) in terms of physical activity 0.805 0.492

Table 4. Pearson’s and Spearman’s correlation coefficients

BMI (kg/m?)

Variables Firstshift  12h Shift

(n=82) (n=48)
Age (years) 0.037 0.398**
Length of service (years) 0.123 0.455%*
Weekly frequency of physical activity -0.339"" -0.153
Average volume of a single training session -0.293"" -0.308"
Lifestyle grade (0-7) in terms of physical activity -0.257" -0.450'

**Significant at p < 0.01 by Pearson’s correlation, + Significant at p < 0.01 Spearman’s

correlation;

T Significant at p < 0.05 Spearman’s correlation

DISCUSSION

The main findings of this study revealed
that police officers who worked in the
first shift had lower BMI levels than
those from the 12h shift. Hence, it seems
that the working shift is significant mod-

ifying factor of association between the
BMI and F-LTPA, because correlation
was significant in the first shift and in-
significant in the 12h shift. A small, but
significant association of BMI with the
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volume of a single training session and
self-graded physical activity in both in-
vestigated shifts suggests that working
shift may not affect these associations in
investigated population. Therefore, the
working shift and physical activity seem
to be independent factors that signifi-
cantly affected the BMI of police officers.

The ANOVA from this study showed
that police officers from different shifts
were not significantly different in any of
the investigated indicators of physical
activity, which could be due to different
strategies that they use in order to main-
tain or improve their body composition
(Cvorovi¢, Kukié, et al., 2018; Kuki¢ &
Cvorovié, 2019; Kukic, Dopsaj, Dawes,
& Prcic, 2018; Vukovi¢ et al., 2019). For
instance, the first shift reflects in stable
duty hours that start in the morning
and finish early afternoon, allowing po-
lice officers more convenient planning
of their day. In contrast, the 12h shift
consists of 12 hours of duty, 24 hours
of rest, 12 hours of duty and 48 hours
of rest, respectively, coupled with night
duty. This schedule makes planning and
implementation of the planned activities
very difficult. The problem with BMI
as an indicator of nutritional status lies
in its inability to distinguish those who
possess higher levels of BMI due to in-
creased amount of body fat or skeletal
muscle mass (Kuki¢ et al., 2018; Kukic,
Dopsaj, Dawes, Orr, & Cvorovic, 2018).
Thus, it is not clear what the source
could be of higher BMI in police officers
from the 12h shift. However, the BMI
of above 27.5 kg/m* was shown to neg-
atively impact physical performance of
police employees even when based on
hyper developed muscle mass (Kuki¢ et
al., 2018; Mitrovi¢ et al., 2015). In that
regard, considering that the duty of the
officers from the 12h shift is mostly in

the field, their mean BMI seems overly
increased.

Those who work in the occupation of
policing face may physically demanding
challenges that require muscular strength
and endurance, aerobic endurance, pow-
er, and/or specific skill (Maupin, D,
Wills, Orr, & Schram, 2018). Examples
are foot chasing a suspect, arresting bel-
ligerent suspect, body drag, climbing
fences, or conducting critical life-saving
activities. However, these tasks happen
occasionally, while majority of police
work involves preventive tasks that are
sedentary in nature, such as driving a
patrol car, analysing evidence, writing
reports, or interviewing persons. This
imbalance in active/sedentary time at
work places an officer at a higher risk
of obesity (Dawes et al., 2019; Dopsaj &
Vukovi¢, 2015; Kuki¢ & Dopsaj, 2016).
Considering this, leisure time physical
activity was found to be of importance
for the maintenance and improvement of
body composition of police officers (Cv-
orovi¢, Kuki¢, et al., 2018; Cvorovié, Orr,
& Baceti¢, 2018; Kuki¢ & Cvorovi¢, 2019;
Kukic, Dopsaj, Dawes, & Prcic, 2018; Vu-
kovi¢ et al., 2019). In that regard, the cor-
relation analysis of the present study sup-
ports this as weekly frequency of physical
activity was associated with lower values
of BMI of officers from the first shift,
which was not the case in officers from
the 12h shift whose mean BMI was sig-
nificantly higher.

Because of their stressful work routines,
police officers are more vulnerable to
poor lifestyles and sedentary behaviour
(Kuki¢ & Dopsaj, 2017). Moreover, it
was observed that the age, time spent in
service, shift work, career progression,
and high levels of occupational stress
have been factors that promote negative
changes in body composition and BMI

NBP « Journal of Criminalistics and Law
Vol. 25, No. 1



Copié, N. et al. (2020). The impact of shift work on nutritional status of police officers

of police officers (Boyce et al., 2008; Gu
et al., 2012; Kuki¢ et al., 2017; Kukic et
al., 2019; Sorensen et al., 2000; Violanti et
al., 2009). Occupational sitting coupled
with aging was shown to be related to
detrimental changes in lifestyle (Copié,
Dordjevi¢-Niki¢, Raki¢, Maksimovi¢,
& Dopsaj, 2019; Dimitrijevi¢, Vukovig,
Copi¢, & Dopsaj, 2012). This may pre-
dispose them to greater risk of obesity
and associated morbidities (Charles et
al., 2008; Dopsaj & Vukovi¢, 2015; Vi-
olanti et al., 2006). In order to reduce

health problems of the population, it is
necessary to involve significantly more
people into physical activity (Pratt, Mac-
era, & Wang, 2000). Thus, improving
officers’ quality of life by utilizing ho-
listic approach to occupational health
that would implement strategies for in-
crement in physical activity may have a
positive impact on the prevention and
reduction of obesity and maintenance or
improvement in physical performance
among police officers.

CONCLUSIONS

The results obtained in this study
demonstrate that the work shift could
have complex implications for the level
of physical activity and nutritional sta-
tus of police officers. Although there was
no difference in the level of physical activity
between police officers from different shifts,
declines in physical activity were associated
with higher values of BMI. The consist-
ency in lower values of BMI with age
and time spent in service as factors that
cannot be controlled and with physical
activity as a controllable factor indicate
that police agencies should implement

strategies that would promote increment
in amount of physical activity. The fre-
quency of LTPA of 3-5 times per week
and volume of 150-300 minutes per
week may serve as a good stress buffer,
for improvement in physical perfor-
mance, reduction in obesity prevalence
and socializing with family, friends and
colleagues. Ultimately, this could im-
prove the performance of police agency
and reduce the cost of medical coverage
by reducing the number of injuries, sick
days and cardiovascular problems.
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