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Police officers are subjected to high work-related stress.1,2 This scenario of irregular and
often insalubrious working conditions (shift work, long working time, and unfavorable
lifestyles such as physical inactivity) may be related to an increase in cardiovascular
diseases and other morbidities in this population.1 Indeed, it has been documented that
long work hours and exposure to several extrinsic and intrinsic stressors are associated
with hypertension, dyslipidemia, diabetes, psychiatric disorders, and overweight among
police officers.1,3–5 In particular, low levels of physical activity and high work stress
levels may predispose police officers to obesity, poor lifestyles, and, consequently,
major risk of psychological disorders.3
In this context, Can and Hendy2 evaluated non-obese and obese police officers
(classified by body mass index [BMI]) and showed that strength-training levels were
significantly lower in obese than non-obese police officers. In addition, Garbarino and
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Background: Police officers are subjected to high work-related stress. This scenario of irregular
and insalubrious working conditions may be related to an increase in psychiatric disorders and
overweight. In particular, low levels of physical activity and high work stress levels may predispose police officers to obesity, poor lifestyles, and, consequently, major risk of psychological
disorders. Thus, our aim was to profile the anxiety/depression symptoms and habitual physical
activity (HPA) levels of Brazilian elite police officers classified by body mass index (BMI).
Patients and methods: Eighty-seven male police officers classified as normal-weight (NG,
BMI =18.5–24.9 kg/m2, n=34) and excess-weight (EG, BMI ≥25 kg/m2, n=53) completed
(before work routine time) the questionnaires: Baecke (HPA levels), State-Trait Anxiety Inventory (anxiety), and Beck Depression Inventory (depression).
Results: There was a slight trend (despite did not reach statistical significance) of the EG group
(which have a significantly [P=0.0369] higher mean [8.8±7.6] of military service time [in years]
when compared to NG group [5.8±6.0]) presenting higher values of anxiety-trait (+5.0%) and
depression (+16.0%) and lower levels of leisure time HPA (–3.7%) than NG group.
Conclusion: Although our hypothesis was not ratified, our findings have clinical relevance
because we profiled the anxiety and depression symptoms and HPA levels of elite police officers.
Moreover, it is possible to suppose that the military service time (years) is a relevant factor, that
it needs to be studied in depth, and that it may impact the predisposition for mood disorders and
low levels of physical activity of police officers.
Keywords: depression, mood state, physical activity, physical exercise, physical fitness, police
officers
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Magnavita4 demonstrated an association between occupational stress and metabolic syndrome. These authors showed
that police officers with higher stress levels had significantly
higher levels of triglycerides and lower levels of high-density
lipoprotein cholesterol.
Because of their stressful work routines, police officers
are more vulnerable to poor lifestyles and sedentary behavior. This may predispose them to greater risk of obesity and
associated morbidities. Although slightly under-studied, mood
disorders may be somewhat recurrent and associated with
overweight and lifestyle. Based on this information, BMI
can be considered a good, accessible, and high ecological
validity measurement due to its low cost, easy application and
interpretation, and great use in the field of public health to
track changes in body composition and degree of adiposity.6
In addition, monitoring and evaluation of BMI could favor
studies about police officers since these professionals, in
general, have extreme occupational and work demands and
little time available to take care of their health. Despite the
importance of their work to society, police officers have little
time to manage their own health. In this sense, poor lifestyle,
represented by low levels of physical activity and unbalanced
diets, may predispose them not only to diseases but also to the
risk of premature death. In order to perform their work, they
need to have high levels of physical fitness to be healthy.1,2,4,5,7,8
Although previous studies have demonstrated an association between obesity and mood disorders in police officers, to
the best of our knowledge, no research has jointly evaluated
the levels of depression and anxiety (trait and state) symptoms,
physical activity levels (before work routine time), and their
possible interactions in elite police officers. Considering the
large number of those working as police officers and the specific
psychophysiological demands of this job, this topic is of great
practical/clinical interest for health professionals working with
them in order to develop optimal psychological status, exercise
programs, and lifestyle. Thus, the aim of the present study was
to describe anxiety and depression symptoms and the levels of
habitual physical activity (HPA), and their interactions in male
Brazilian elite police officers of the battalion of special missions
(who routinely deal with extremely complex and hostile situations), classified according to BMI. It is reasonable to suppose
that excess-weight and obese police officers present higher
levels of depression and anxiety and lower levels of HPA when
compared with police officers with normal BMIs.

Patients and methods
Participants
This was a cross-sectional study that included 87 military
police officers from the State of Espírito Santo (Brazil). All
590
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participants took part in the Special Missions Battalion of
Vitória, Espírito Santo, Brazil. Briefly, this battalion is considered a shock and elite force working on hostile missions
(and involving the disturbance of public and social order)
such as the reintegration of occupied lands, occupations of
public roads, negotiations on suicide attempts and kidnappings, and rebellions. The police officers were classified into
two groups according to BMI: normal-weight (NG, BMI
=18.5–24.9 kg/m2) and excess-weight (including obese;
EG, BMI ≥25 kg/m2) groups.6 Police officers who worked
only in administrative functions were excluded. After a
clear explanation of the procedures, including the risks and
benefits of participation, written consent was obtained. All
experimental procedures were performed in accordance with
the principles outlined in the Declaration of Helsinki and
approved by the University Human Research Ethics Committee (UFES, Brazil) under number 2.182.185 (CAAE:
63228115.0.0000.5542).

Study design
The research consisted of the evaluation by questionnaires
of anxiety, depression, and habitual levels of physical activity. The questionnaires were administered in the working
environment between September 13 and 16, 2016, before
the beginning of the work routine.

Assessment of anxiety levels
To assess the anxiety levels the Portuguese version of StateTrait Anxiety Inventory was used.9 Briefly, the questionnaire
consists of two different scales of anxiety, one that evaluates
state and another that evaluates trait. The trait-scale consists
of 20 statements related to how the participants usually feel,
and the state-scale consists of 20 statements regarding the
current situation of the participants. Both the scales classify
the participant as having low, medium, or high level of anxiety.
Scores can vary from 20 to 80. A score ≤30 indicates a low
level of anxiety, a score between 31 and 49 a medium level,
and a score ≥50 a high level of anxiety.10 Internal consistency
coefficients for the scale range from 0.86 to 0.95; and test–
retest reliability coefficients range from 0.65 to 0.75 over a
2-month interval.11

Assessment of depression levels
To assess the levels of depression, the Beck Depression
Inventory (BDI), translated and adapted to Brazilian Portuguese by Gorenstein and Andrade,10 was used. BDI is
one of the most frequently used questionnaires to evaluate
the severity of depressive symptoms. This instrument has
21 questions about the symptoms of depression that cover
Psychology Research and Behavior Management 2018:11
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affective, behavioral, somatic, and interpersonal aspects.
Each item consists of a series of four statements scaled to
indicate increasing depressive symptomatology. The classification of the score ranges from normal to mild, mild to
moderate, and moderate to severe depression. Scores <9 are
considered normal, whereas scores between 10 and 18 indicate mild to moderate depression, 19–29 indicate moderate
to severe depression, and 30–63 severe depression. Internal
consistency of BDI ranges from 0.81 (for students) to 0.88
(for depressed patients).10,12

Assessment of HPA levels
To assess the habitual levels of physical activity of the
participants, the Baecke questionnaire was used. This is
an instrument that requires participants to recall activities
during the past 12 months, and it consists of 16 questions
that include 1) occupational physical activity (OPA) score
– 8 questions; 2) sportive physical activity (SPA) score –
4 questions; and 3) leisure time physical activity (LPA)
score – 4 questions. The total score for HPA is the sum of
the scores for OPA, SPA, and LPA. The higher the score
achieved, the higher the level of HPA. Test–retest reliability
of the OPA, SPA, and LPA scores were 0.88, 0.81, and 0.74,
respectively.13

Statistical analyses
The data were presented by the mean, median, SD,
minimum and maximum, and relative frequency (%). Kolmogorov–Smirnov test was used to verify the distribution
of normality of the data. When the data presented normal
distribution (age, body mass, stature, and BMI), t-test for
unpaired samples was used. Conversely, when the data did

not present normal distribution (time of service and levels
of anxiety, depression, and HPA), Mann–Whitney U test was
used. Spearman test (rho) was used to establish a correlation
between BMI and variables obtained from the questionnaires. The level of significance adopted in all analyses was
5%, with a 95% confidence interval. The GraphPad Prism
(version 6, GraphPad Software, Inc., La Jolla, CA, USA)
software was used for analysis. In addition, we calculated
the value of Cohen’s d and the effect size (ES). The measures
of the ES for differences were calculated using the means
and SD of the NG vs EG groups. The magnitude of the ES
was judged according to the following criteria: d=0.2 was
considered a “small” ES; 0.5 represented a “medium” ES;
and 0.8 a “large” ES.14

Results
Table 1 shows the general characteristics of the groups
(NG [n=34] and EG [n=53]). Significant differences were
observed in the following variables when comparing NG
and EG groups: age (P=0.0100), body mass (P<0.0001),
BMI (P<0.0001), and time of military service (P=0.0369).
The anxiety, depression, and physical activity levels are
shown in Tables 2 and 3. There were no statistically significant
differences between the groups.
For the NG group, ~20.5% (n=7) presented low, 73.5%
(n=25) medium, and 5.8% (n=2) high levels of anxiety-trait.
Regarding the classification of anxiety-state, 11.7% (n=4)
presented low, 67.6% (n=23) medium, and 20.5% (n=7)
high levels. For depression classification, 55.8% (n=19) were
normal, 20.5% (n=7) presented mild depression, 14.7% (n=5)
mild to moderate depression, and 8.8% (n=3) moderate to
severe depression levels.

Table 1 General characteristics of the groups with normal (NG) body mass index (BMI) and excess-weight (EG)
General
data
(n=87)

NG (n=34)

Mean ±
SD

Mean ±
SD

Median [P25–
P75]

Min–
Max

Mean ± SD

Median [P25–
P75]

Min–Max

Age (years)
Body mass
(kg)
Height (m)

32.2±7.1
82.3±10.9

29.8±6.1
74.8±6.8

28.0 [26.0–31.2]
74.0 [70.0–78.2]

22.0–45.0
64.0–89.0

33.8±7.4(P=0.0100)
87.0±10.5(P<0.0001)

32.0 [29.0–40.5]
84.0 [79.50–94.50]

22.0–48.0
70.0–118.0

+11.8
+14.0

1.77±0.06

1.78±0.06

1.78 [1.74–1.81]

1.65–1.90

1.77±0.06(P<0.0001)

1.76 [1.72–1.80]

1.65–1.94

–0.5

BMI (kg/m2)

26.0±2.8

23.5±1.3

23.8 [23.0–24.6]

19.5–24.9

27.6±2.3(P<0.0001)

27.0 [25.7–29.0]

25.1–34.7

+14.8

5.8±6.0

3.0 [2.7–7.0]

1.0–23.0

8.8±7.6(P=0.0369)

5.0 [3.0–18.0]

1.0–5.0

+34.1

Military
service
time (years)

7.6±7.1

% of
difference
NG vs EG

EG (n=53)

Note: Statistically significant difference in relation to the mean of NG BMI group (P-value); % of difference: NG vs EG (relative to mean).
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Table 2 Anxiety and depression levels of elite police officers with normal (NG) body mass index (BMI) and excess-weight (EG)
General
data
(n=87)

NG (n=34)

Mean ±
SD

Mean ±
SD

Median
[P25–P75]

Min–
Max

Mean ±
SD

Median
[P25–P75]

Min–
Max

Anxiety-trait

38.6±8.2

37.4±8.1

23.0–56.0

39.4±8.3

Anxiety-state

42.0±9.3

42.0±10.6

23.0–70.0

42.0±8.5

Depression

11.5±6.0

10.3±5.7

36.0
[32.7–43.2]
40.5
[33.7–49.2]
8.5
[6.0–15.2]

0.0–23.0

12.3±6.1

39.0
[33.5–44.5]
42.0 [36.
5–48.5]
11.0
[8.0–17.0]

% of
difference
NG vs EG

22.0–60.0

0.24

+5.0

27.0–62.0

0

0

3.0–28.0

0.34

+16.2

Note: % of difference: NG vs EG (relative to mean).

Table 3 Levels of habitual physical activity of elite police officers with normal (NG) body mass index (BMI) and excess-weight (EG)
General
data
(n=87)

NG (n=34)

Cohen’s d

% of
difference
NG vs EG

Mean
± SD

Mean
± SD

Median
[P25–P75]

Min–
Max

Mean
± SD

Median
[P25–P75]

Min–
Max

Occupational

3.4±0.3

3.4±0.3

3.3 [3.1–3.6]

2.7–4.2

3.4±0.3

Sportive

3.4±0.6

3.4±0.6

3.3 [2.9–4.0]

2.2–5.0

3.4±0.6

Leisure time
Absolute

2.6±0.6
9.6±1.1

2.7±0.7
9.6±1.2

1.5–4.2
7.0–12.1

2.6±0.6
9.6±1.0

Mean

3.2±0.3

3.2±0.4

2.7 [2.2–3.3]
9.9
[8.5–10.3]
3.3 [2.8–3.4]

2.3–4.0

3.2±0.3

3.50
[3.2–3.7]
3.50
[3.0–4.0]
2.7 [2.1–3.0]
9.6
[8.7–10.3]
3.2 [2.9–3.4]

2.7–4.3

0

0

2.0–4.7

0

0

1.2–4.0
7.3–11.7

0.15
0

–3.7
0

2.4–3.9

0

0

EG (n=53)

Note: % of difference: NG vs EG (relative to mean).

Considering the BMI group with excess-weight, ~15.0%
(n=8) presented low, 69.8% (n=37) medium, and 15.0% (n=8)
high levels of anxiety-trait. Regarding the classification
of anxiety-state, 9.4% (n=5) presented low, 69.8% (n=37)
medium, and 20.7% (n=11) high levels. For the depression
classification, 33.9% (n=18) were normal, 37.7% (n=20)
presented mild depression, 13.2% (n=7) mild to moderate
depression, and 15.0% (n=8) moderate to severe depression.
When correlating BMI with the variables of the questionnaires, the following results were observed: anxiety-trait (rho
=0.15, P=0.18), anxiety-state (rho =0.11, P=0.32), depression (rho =0.15, P=0.16), HPA (occupational [rho =0.21,
P=0.04], sportive [rho =−0.05, P=0.67], leisure time [rho
=−0.08, P=0.44], absolute [rho =−0.022, P=0.84], mean [rho
=−0.023, P=0.83]), and service time (rho =0.37, P=0.0004).

Discussion
Our main aim was to profile anxiety, depression, and HPA
levels in male elite police officers according to BMI before
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work routine time. When comparing these data together, Brazilian elite police officers (n=87) presented moderate levels
of anxiety-trait/state and mild depression. When comparing
groups (NG vs EG), our findings did not reveal significant
differences regarding anxiety, depression, and HPA levels.
However, there was a slight tendency of the EG group to present higher mean values of trace anxiety and depression and
lower levels of leisure time physical activity. In addition, EG
group presented a significantly higher mean time of military
service, which could, supposedly, impact on mental health.
In general, police officers with operational function (that
is the case of our sample) are subjected to permanent emotional tension and a slight degree of mood disorder, which
have connections to the nature of the police occupational
routine. Excessive and exhausting occupational stress can
trigger psychological disturbances, negatively impact mental health, and, consequently, professional performance of
police officers. Price15 pointed out that police officers across
the world are subjected to traumatic incidents and later
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psychiatric consequences, including an increased risk for
stress-related medical conditions and depression.
In our study, regarding the classification of the depression levels, 8.8% of the NG and 15.0% of the EG groups
presented moderate to severe depression levels. Concerning
the classification of anxiety - trait and state, for NG (5.8%
and 20.5%) and EG (15.0% and 20.7%) presented high
levels, respectively.
Nieuwenhuys and Oudejans16 showed that high levels of
anxiety had a negative effect on shot accuracy. This condition
could put the society that the police officer aims to protect
from urban violence at risk. The anterior findings need to
be highlighted and carefully analyzed and treated in a personified and individual way because it is not uncommon for
military police officers to commit suicide due to poor mental
health and psychological disorders.17
Another relevant point of our findings emerged when we
compared total scores of HPA levels of Brazilian elite police
officers with studies that analyzed excess-weight/obesity
samples. The absolute scores for the NG and EG groups
were 10.8% and 16.6%, respectively, higher when compared
to adults (men/women – mean age of 30.3 years) classified
by Berntzen et al18 in the groups leaner and heavier. In addition, the absolute score of our sample, regarding NG and EG
groups was 21.8% higher when compared to obese men who
were subjects of the multicenter European obesity project.19
Physical activity could be an alternative for health promotion in the police force.20 MacMillan et al,20 in a systematic
review, verified that few studies have used a combination of
structured programs with education and behavior change for
police officers. From 21 studies analyzed, only three had long
duration (≥6 months) and nine evaluated structured physical
activity and/or diet programs, five studies used education and
behavior change support-only interventions, five combined
structured programs with education and behavior change
support, and two studies used computer prompts to minimize
sedentary behavior. It is already widely documented that the
practice of physical activity could decrease and minimize the
effects of high levels of anxiety.21 In this way, their systematic practice could contribute to the psychological health of
police officers.
Another result that deserves attention is that the greater
the time of service of the police officer, the greater the BMI
(despite weak levels of correlation). This could indicate
that the longer the time that military police officers devote
to their work, the less they take care of their health. Many
Brazilian military police officers need to do extra work to
supplement their family income. In addition, the longer
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the police corps time, the worse the BMI levels. We could
hypothesize that overtime and through involvement with
work, the police start to neglect their health. This happens
in general in Brazil because to enter the police corps, the
candidates are submitted to physical fitness tests, in which
they need to reach a certain level, and after that there is no
incentive and time in their exhausting work routines for
practice or taking care of health/physical conditioning. da
Silva et al22 conducted a study among 165 Brazilian military
police officers and showed that high fat percentage, long
years of service in the military police, long hours of work per
day, and low leisure-time physical activity levels were risk
factors for coronary disease among them. Finally, da Silva
et al22 stated that local and global studies are needed for the
purpose of proposing preventive and rehabilitation programs,
which would result in providing physical activity to prevent
obesity and improving the mental well-being of police officers. In this context, Acquadro Maran et al23 evaluated the
impact of courses (health promotion strategies), to improve
the ability to manage and reduce distress, in an Italian police
force. The courses included stimulating the improvement of
physical efficiency (body conditioning) and wellness (autogenic training) classes with the aim to increase the use of the
adaptive/positive coping strategies. The authors showed that
physical/wellness courses affected the perceived distress of
police officers and increased the well-being perception. The
participants expressed having mental health benefits, and the
use of adaptive/positive coping strategies increased.

Study limitations
It is important to point the limitations of the present study:
first, the difficulty to establish a causal relationship between
BMI and anxiety, depression, and HPA levels using a crosssectional study. Moreover, there was no information about
body fat and fat-free mass of the participants. The lack of
relationship between BMI with psychological aspects and
physical activity may be partially attributed to the increased
fat-free mass of this special group of police officers. This
suggests that an excess of body weight might result from high
levels of fat-free mass instead of body fat, and future studies
should address this issue. However, our study was carried
out on a restricted and special sample (elite police officers).
In addition, future studies should employ a longer period,
use a longitudinal design applied to police officers, include
women who reportedly have higher levels of mood disorders,
particularly depression, and in a larger samples (despite the
difficulties of access in a real context, ie, before the police
working time routine) that provides greater statistical power.
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For example, Suzuki et al24 reported that increased BMI
was associated with increased harm avoidance and decreased
self-directedness in the health of Japanese women but not
in men. We can suppose that male police officers were less
susceptible to the impact of BMI on psychological health
than the police women would be. In the present study, the
authors suggest a connection between increased BMI and
poor mood state and that BMI and some personality traits
(men vs women) are linked to depression, which are different
between the sexes and associated with hormonal function and
the production of neurotransmitters.
Moreover, it was observed that working time, shift work,
career progression, overwork, and high levels of labor stress,
of the police officers, were factors that promote changes in
body composition and BMI and poor mental health. Thus,
providing physical and mental well-being, improvements in
the quality of life and prevention of overweight/obesity, of
police officers, are important because this occupation requires
physical fitness and good mental health.8
Finally, sociodemographic (marital status and number of
children) and economic variables were not evaluated. These
are factors that could increase a lot the levels of psychological/emotional stress and negatively impact mood state, as
reported by other studies.25,26
Nevertheless, we believe that these limitations do not
decrease the value of the present study because our investigation was in a real-world setting (before work routine time
of elite police officers) and have considerable ecological
validity.

Conclusion
Our preliminary study demonstrates that excess-weight and
BMI levels did not impact and cause changes in the psychological health and levels of HPA of male elite Brazilian police
officers. Although we did not find significant differences
between the variables, the EG group presents higher values
of anxiety and depression and lower levels of physical activity in leisure time. Supposedly, our findings may be related
to the longer time of military service (in years) of the EG
group. However, it is necessary to test our findings on a larger
sample size to get more statistical power.
Although we do not observe high ESs, in our study (we
observed Cohen’s d from 0.15 to 0.34), our results may
have important implications for clinical decisions, since we
establish the profile of Brazilian elite police officers who are
exposed to situations of intense emotional stress. However,
it is important to point that, with a Cohen’s d=0.2, 58% of
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the treatment group (EG group) will be above the mean of
the control (NG group).14 This indicates that the proposed
division of the groups (classification by BMI) had an impact
on the studied variables.
Finally, our work opens up the possibility of studying in
greater depth the relationship between the level of physical
activity, BMI, and military service time, which supposedly
could negatively impact the mental/psychological health of
elite male police officers and consequently put them at risk
of ill health, thus jeopardizing their on-the-job performance
and their provision of service to society. However, in future
studies, other factors also need to be considered, for example,
biological, sociodemographic, economic, cultural, personality and psychological traits, and occupational function in the
corporation.
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