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Health–related physical fitness of
military police officers in Paraiba, Brazil
Aptidão física relacionada à saúde de policiais militares da Paraíba
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ABSTRACT | Background: An adequate relationship among health–related physical fitness (HRPF) components improve the
professional performance of military police officers (MOPs). Objective: To investigate the correlation among HRPF components
for Special Police Operations (BOPE) and Traffic Police (BPTRAN) Battalion MOPs. Method: The sample comprised 47 male
MOPs aged 26 to 49 years old divided in two groups BOPE (N=25) and BPTRAN (n=22). The participants were subjected to a
test battery—anthropometric measurements, sit–and–reach test, 1-minute sit–up test, elbow flexion test, and 20–meter shuttle run
test—for evaluation of the HRPF morphological, cardiorespiratory and neuromuscular components. Results: Both groups exhibited
moderate–to–strong correlation of waste circumference (WC), body mass index (BMI) and body fat percentage (BFP) with localized muscle resistance (LMR) (r=-0.589; r=-0.404; r=-0.637) and dynamic muscle strength (DMS) (r=0.592; r=-0.416; r=-0.651)
(p<0.05). Significant positive and negative correlation was found between maximum oxygen consumption and WC, BMI, BFP and
LMR (p<0.05) but not with flexibility for BOPE. Conclusion: There was strong correlation between the HRPF morphological,
cardiorespiratory and neuromuscular components, except for flexibility among BOPE MPOs. The study findings allow inferring
that HRPF is a global variable.
Keywords | kinanthropometry; physical fitness; burnout, professional; occupational health; police.
RESUMO | Introdução: Boas relações entre os componentes da aptidão física relacionada à saúde (AFRS) melhoram o desempenho
da atividade ocupacional de policiais militares. Objetivo: Verificar a relação entre componentes da AFRS em policiais militares do
Batalhão de Operações Policiais Especiais (BOPE) e do Batalhão de Policiamento de Trânsito (BPTRAN). Método: Participaram do
estudo 47 policiais com idades entre 26 e 49 anos do sexo masculino fracionados em dois grupos: BOPE (n=25) e o BPTRAN (n=22).
Foi realizada uma bateria de testes: medidas antropométricas, teste de sentar-e-alcançar no banco de Wells, teste de abdominal de
1 minuto, teste de flexão dos cotovelos e teste vai-e-vem de 20 metros, para avaliar os componentes morfológico, cardiorrespiratório e
neuromuscular da AFRS. Resultados: Ambos os grupos obtiveram de moderada à forte correlação negativa significante em relação à
circunferência de cintura (CC), índice de massa corpórea (IMC) e percentual de gordura (PG) com a resistência muscular localizada
(RML) (r=-0,589; r=-0,404; r=-0,637) e a força muscular dinâmica (FD) (r=0,592; r=-0,416; r=-0,651) (p<0,05). Contudo, houve
correlações positivas e negativas significantes entre o consumo máximo de oxigênio (VO2 máx) e as variáveis CC, IMC, PG e RML
(p<0,05), exceto para flexibilidade no BOPE. Conclusão: Existe uma forte correlação entre os componentes morfológico, cardiorrespiratório e neuromuscular, exceto para a flexibilidade em PMs do BOPE. Tal fato permite afirmar que a AFRS é uma variável global.
Palavras-chave | cineantropometria; aptidão física; esgotamento profissional; saúde do trabalhador; polícia.
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fitness aspects (morphological, cardiorespiratory and
neuromuscular) directly related to the state of health of
different military police subgroups will establish the relevance of exercise programs targeting this specific population to optimize the performance of their social service
tasks, and thus contribute to improve the public safety.
Therefore, the aim of the present study was to investigate
the correlation between HRPF components for BOPE
and BPTRAN PMOs in Paraiba, Brazil.

INTRODUCTION
Military police officers (MPOs) are a professional
category with particular characteristics as they need to
continuously cope with situations which cause physical and mental stress. The Military Police of the state of
Paraiba, Brazil, includes a Traffic Police Battalion (Batalhão
de Policiamento de Trânsito — BPTRAN) charged of
policing traffic violations, and a Special Police Operation
Battalion (Batalhão de Operações Policiais Especiais–
BOPE) highly specialized and trained to deal with high–
risk situations, such as kidnapping and interventions in
prisons and dangerous places, for which reason they are
considered as an elite corps1.
The job of MPOs includes countless daily routine activities which demand considerable physical and mental effort.
For this reason, this professional category is at high risk
for development of stress and cardiovascular diseases, and
consequently also burnout syndrome2. Given this scenario,
adequate physical fitness is crucial for their daily professional
performance and thus enable them contribute to improve
the public safety. Several activities might be included in
MPOs’ training to improve and maintain their physical
fitness3 and reduce absenteeism4.
Among the military, performance in the job is directly
related to morphological, neuromuscular and cardiorespiratory aspects, which are the components of health–
related physical fitness (HRPF). Poor physical fitness is
seen as having negative impact on the ability to perform
functional activities5, and might interfere with the professional performance and health of MPOs, thus increasing
their morbidity and mortality6. Training programs induce
significant changes in HRPF components7, while some
studies conducted with police officers found inadequate
levels of some such components1. It is worth observing
that this population is exposed to several risk factors in
common with the overall population, including physical inactivity, dyslipidemia, smoking, excess weight8 and
abdominal obesity9.
Although previous studies analyzed HRPF among
PMOs, they only performed comparison between
subgroups1,10-12 or focused on some of HRPF components12-14. On these grounds, the present study is fully
justified, as we believe that a faithful picture of physical

METHOD
SAMPLE
The present cross-sectional study was approved by the
research ethics committee of Integrated Schools of Patos
(Faculdades Integradas de Patos–FIP) ruling no. 205 /
2012, in compliance with the National Health Council
Resolution no. 466 / 12. Before the onset of data collection, all the participants were informed about the study aims
and procedures, and signed an informed consent form. The
study was conducted in Patos, Paraiba, which according to
the Brazilian Institute of Geography and Statistics (IBGE)15
in 2017 had an area of 473,056 km2, and in 2010 a population of 100,674 inhabitants and demographic density of
212.82 inhabitants / km2.
Patos military police includes the third largest battalion
in the state, to a total of 473 police officers, 33 allocated
to the 6th BOPE company and 30 to the 4th BPTRAN
company. The sample comprised 47 male MPOs aged 26
to 49 years old divided into groups BOPE (n=25) and
BPTRAN (n=22) corresponding to 75.75% and 73.33%
of each battalion.
We included MPOs effectively working, and categorized as physically active according to the short form of
International Physical Activity Questionnaire (IPAQ)16
according to which the minimum considered is 30 min /
session of moderate–intensity physical activity 5 days /
week (= 150 min / week), 20 min / session of vigorous–
intensity physical activity 3 days / week (=60 min / week)
or a combination of moderate– and vigorous–intensity
physical activity.
Individuals taking any medication, dietary supplements,
having consumed alcohol or smoked 48 hours before and
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along the study, with musculoskeletal or cardiovascular
disorders, or unable to complete the tests included in the
study protocol were excluded.

0.7), very strong (0.7<r<0.9) or almost perfect (r>0.9).
All the data are expressed as mean and standard deviation; the significance level was set to p=0.05. Statistical
analysis was performed with package SPSSâ 20 (IBM,
Chicago, IL, USA).

DATA COLLECTION PROCEDURES
The participants visited the data collection site in the
morning to undergo a HRPF test battery. After anthropometric measurement was performed, the participants were
subjected to neuromuscular and cardiorespiratory tests,
with 5-minute interval between them.
The following anthropometric measurements were
collected to analyze the morphological component of
HRPF: body mass (kg), height (m), waist circumference
(WC, cm) and mean chest, abdominal and thigh skinfold
thickness (mm). The body mass index (BMI, kg / m2) was
calculated by dividing the body mass by the height squared.
Body fat percentage (BFP) was calculated according to
Jackson and Pollock’s protocol17. All the measurements
were performed by a same experienced examiner following
the recommendations by the International Society for the
Advancement of Kinanthropometry18.
The neuromuscular component was assessed based on
variables flexibility (FLEX) — measured by means of the
sit–and–reach test on the due box19; localized muscle resistance (LMR) — measured with the 1-minute sit–up test20;
and dynamic muscle strength (DMS) — assessed based on
the elbow flexion test20. Evaluation of the cardiorespiratory
component was based on the 20–meter shuttle run test,
and the maximum rate of oxygen consumption (VO2 max,
mL/kg/min) was calculated with the Léger equation21.
For being a broad-scoped reserach project, the descriptive
data of HRPF were reported in a previous publication with
a different focus1.

RESULTS
The results did not evidence significant difference between
the groups relative to variables age (BOPE: 37.0±6.7;
BPTRAN: 38.7±8.1 years old; p=0.515) or length in the
job (BOPE: 15.2±7.2; BPTRAN: 16.2±9.4 years; p=0.898).
The sample was manly composed of soldiers (n=20; 42.6%).
Most participants had completed secondary school (n=29;
61.7%). More than half of the sample was categorized as
economic class B1 or B2, while none as A1. No participant smoked, but 29 (61.7%) reported to consume alcohol.
For the full sample (Table 1) WC, BMI, BFP, LMR,
DMS and VO2max exhibited positive or negative relationship with all the other variables, except for FLEX and
BMI (r=-0.054). On analysis per group (Tables 2 and
3), several significant correlations were found among
HRPF components. For BOPE, WC, BMI and BFP exhibited moderate–to–strong significant (p<0.05) negative
correlation with LMR (r=-0.472; r=-0.453; r=-0.607)
and DMS FD (r=-0.489; r=-0.425; r=-0.756). None of
these variables exhibited significant (p>0.05) correlation with FLEX. VO 2max exhibited significant correlation with WC, BMI, BFP, LMR and DMS, but not with
FLEX (p<0.05).
For BPTRAN, WC, BMI and BFP exhibited moderate–
to–strong significant negative correlation with DMS
(r=-0.673; r=-0.480; r=-0.541) and LMR (r=-0.696;
r=-0.458; r=-0.627) (p<0.05). Only WC exhibited correlation with FLEX (p<0.05). VO2max exhibited significant
correlation with WC, BMI, BFP, LMR and FLEX, but not
with DMS (p<0.05).

STATISTICAL ANALYSIS
The normality and homogeneity of the data were verified by means of the Kolmogorov–Smirnov and Levene’s
tests, respectively. The independent sample t–test was
used for comparisons between groups. The relationship
between HRPF variables (WC, BMI, BFP, FLEX, LMR,
DMS and VO2max) in each group was tested with Pearson’s
correlation. The correlation coefficient values were categorized following Hopkins et al as22: trivial (r<0.1), weak
(0,1<r<0.3), moderate (0.3<r<0.5), strong (0.5<r<

DISCUSSION
In the present study we analyzed correlations among
HRPF components for BOPE and BPTRAN MPOs.
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Table 1. Correlation between physical fitness components for military police officers, Paraiba, 2012 (n=47).
Variables

WC (cm)

BMI (kg/m2)

BFP (%)

FLEX (cm)

DMS
LMR
(repetitions) (repetitions)

VO2max (mL/kg/min)

WC (cm)
BMI (kg/m2)

0.841**

BFP (%)

0.731**

0.592**

FLEX (cm)

-0.301*

-0.054

-0.406**

DMS (repetitions)

-0.592**

-0.416**

-0.651**

0.356*

LMR (repetitions)

-0.589**

-0.404**

-0.637**

0.331*

0.672**

VO2max (mL/kg/min)

-0.664**

-0.551**

-0.648**

0.342*

0.487**

0.665**

WC: waist circumference; BMI: body mass index; BFP: body fat percentage; FLEX: flexibility; DMS: dynamic muscle strength; MLR: localized muscle
resistance; VO2máx: maximum oxygen consumption; *p<0.05; **p<0.01.

Table 2. Correlation between health–related physical fitness components for Special Police Operation Battalion military police
officers, Paraiba, 2012 (n=25).
Variables

WC (cm)

BMI (kg/m2)

BFP (%)

FLEX (cm)

DMS
LMR
(repetitions) (repetitions)

VO2max (mL/kg/min)

WC (cm)
BMI (kg/m2)

0.898**

BFP (%)

0.623**

0.539**

-0.102

-0.002

-0.374

DMS (repetitions)

-0.489*

-0.425*

-0.756**

0.411*

LMR (repetitions)

-0.472*

-0.453*

-0.607**

0.339

0.619**

VO2max (mL/kg/min)

-0.607**

-0.553**

-0.672**

0.162

0.553**

FLEX (cm)

0.745**

WC: waist circumference; BMI: body mass index; BFP: body fat percentage; FLEX: flexibility; DMS: dynamic muscle strength; MLR: localized muscle
resistance; VO2máx: maximum oxygen consumption; *p<0.05; **p<0.01.

Table 3. Correlation between health–related physical fitness components for Traffic Police Battalion military police officers, Paraiba,
2012 (n=22).
Variables

WC (cm)

BMI (kg/m2)

BFP (%)

FLEX (cm)

DMS
LMR
(repetitions) (repetitions)

VO2max (mL/kg/min)

WC (cm)
BMI (kg/m2)

0.830**

BFP (%)

0.839**

0.739**

FLEX (cm)

-0.448*

-0.194

-0.359

DMS (repetitions)

-0.673**

-0.480*

-0.541**

0.250

LMR (repetitions)

-0.696**

-0.458*

-0.627**

0.226

0.688**

VO2max (mL/kg/min)

-0.737**

-0.637**

-0.597**

0.429*

0.398

0.562**

WC: waist circumference; BMI: body mass index; BFP: body fat percentage; FLEX: flexibility; DMS: dynamic muscle strength; MLR: localized muscle
resistance; VO2máx: maximum oxygen consumption; *p<0.05; **p<0.01
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The main findings point to strong correlation between
the HRPF morphological, neuromuscular and cardiorespiratory components in each group and also for the full
sample. These results reinforce the relevance of physical activity, as it is able to modulate the HRPF components, and determine positive changes in the quality of
life, health, and work–related tasks of individuals. For
this reason, assessing the correlation among physical
fitness components among MPOs is even more relevant, as their job includes countless situations which
put high physical and mental demands. Therefore, the
HRPF components should exhibit adequate levels in this
population of workers.
In the present study, the HRPF morphological component exhibited strong negative correlation with the cardiorespiratory component in each group and also on joint
analysis. These findings corroborate the results of other
studies which indicate strong association between these
two HRPF componentes among military personnel 13.
A possible explanation is that MPOs must mandatorily exercise regularly, while as a rule training consists
in walking or running, usually at 60% of the maximum
heart rate or 50% of the maximum oxygen consumption, which increases the cardiorespiratory capacity16.
Mikkola et al.23 reported that among conscripts entering
military service sport training decreased the body mass,
WC and fat mass concomitantly to improvements on
the Cooper test, resulting in strong negative correlation between the morphological and cardiorespiratory
components of HRPF.
Negative moderate–to–strong correlation was found
between the morphological and neuromuscular HRPF
components in each group and also on joint analysis
(r=-0.592; r=-0.416; r=-0.651; r=-0.589; r=-0.404;
r=-0.637). These findings agree with those of the study
by Slemenda et al.24 which evidenced lower muscle strength
among the individuals with higher body fat. To be sure,
muscle strength is positively correlated with the cross-section of muscles. Therefore, the higher the latter, the more
energy should be expended to meet the demands put on
muscles, while the resting metabolic rate concomitantly
increases, all of which results in the reduction of the body
fat25. We should observe that FLEX did not exhibit relationship to any morphological variable for group BOPE, but

for group BPTRAN only. This finding might be accounted
for by the dispersion of the data, as found in the study by
Domingos-Gomes et al.1, in which 44% and 83% of BOPE
MPOs exhibited FLEX and BFP above the mean values,
respectively, while among BPTRAN MPOs FLEX was
below the mean for 54.5% of the sample and BFP above
the mean for 81.8%.
Positive correlation was found between the HRPF
neuromuscular and cardiorespiratory components for
each group and on joint analysis. These results agree with
those reported by Cadore et al.26 and Brentano et al.27.
Although these studies were conducted with different
populations, their findings reinforce the idea that the
cardiorespiratory component increases in parallel to the
neuromuscular component. This fact might be accounted
for by physiological adaptations induced by training, such
as increased capillary supply, myoglobin content, mitochondrial function, and oxidative enzyme activity26. We
should emphasize that all the participants were physically
active, i.e. all of them performed physical activity regularly, which might have influenced the results of correlation analysis.
The results of the present study contribute to the
understanding of the relationship between the HRPF
morphological, neuromuscular and cardiorespiratory
components, and show that regular physical activity
promotes mechanisms with direct influence on these
components. Our results further reinforce the relevance
of structured and organized exercise programs supervised
by physical education professionals as a part of routine
activities at military institutions. The reason is that in
addition of its crucial role in the prevention of diseases
and maintenance of health, exercise might influence the
performance of MPOs at work.

CONCLUSION
The results of the present study evidenced strong correlation between the HRPF morphological, cardiorespiratory
and neuromuscular components, except for FLEX, on
separate analysis of BOPE. Therefore, we might conclude
that HRPF is a global variable, and that its components are
strongly interrelated in the case of MPOs.
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