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ABSTRACT

Introduction: Higher levels of physical fitness are associated with better quality of life and indicators
of health and performance in police forces. Objective: This study aims to describe and evaluate the level of
cardiorespiratory and neuromuscular fitness of a national sample of federal highway patrol officers. Methods:
Cross-sectional study with data from 6212 agents of the Federal Highway Police. Endpoints were as follows:
abdominal resistance (AR); upper limb muscular resistance (ULMR); upper limb muscle strength (ULMS) and
cardiorespiratory fitness (CF). The following independent variables were included: sex; age; geographic region of
posting and participation in the Institutional Physical Education Program (IPEP). The linear regression model was
used to test the association between endpoints and independent variables. Results: The highest proportion of
police officers obtained an excellent score for neuromuscular endpoints (AR: 63.9% men, 69.6% women, ULMR:
68.8% men, 61.8% women, ULMS: 22.2% men, 40% women). In CF, the highest percentage of scores was average
and good (respectively, 30.6% and 43.0% for men, 39.1% and 39.2% for women). Male officers were fitter than
female officers, except for the ULMS endpoint. There was a decrease in fitness levels for all endpoints according
to age. Police officers from the northern region were fitter than in the other regions. Police officers who were
not registered in the IPEP were fitter than those registered. Conclusion: Federal Highway Patrol officers have
good levels of fitness, which declines with age. Level of Evidence lll; Study of nonconsecutive patients; without
consistently applied “gold” reference standard.

Keywords: Police; Physical fitness; Physical endurance; Muscle strength; Health.

RESUMO

Introdugdo: Maiores niveis de aptidao fisica estGo associados a melhor qualidade de vida e indicadores de satide e
desempenho nas forcas policiais. Objetivo: Este estudo visa descrever e avaliar o nivel de aptiddo cardiorrespiratdria e
neuromuscular de uma amostra nacional de policiais rodovidrios federais. Métodos: Estudo transversal, com dados de
6.212 agentes da Policia Rodovidria Federal. Como desfechos, consideraram-se: resisténcia abdominal (RA); resisténcia
muscular de membros superiores (RMMS); forca muscular de membros superiores (FMMS) e aptiddo cardiorrespira-
téria (AC). Foram incluidas as sequintes varidveis independentes: sexo, idade, regido geogrdfica de exercicio do cargo
e participagdo no Programa de Educacao Fisica Institucional (PEFI). O modelo de regressdo linear foi utilizado para
testar a associa¢do entre desfechos e varidveis independentes. Resultados: A maior propor¢éo dos policiais obteve
conceito excelente para desfechos neuromusculares (RA: 63,9% homens, 69,6% mulheres; RMMS: 68,8% homents,
61,8% mulheres; FMMS: 22,2% homens, 40,0% mulheres). Na AC, maior percentual foi dos conceitos médio e bom
(respectivamente, 30,6% e 43,0% para homens, 39,1% e 39,2% para mulheres). Os policiais do sexo masculino foram
mais aptos do que os do sexo feminino, exceto para o desfecho de FMMS. Houve queda de aptiddo em todos os des-
fechos conforme a idade. Os policiais da regido norte foram mais aptos em comparagéo com as demais regides. Os
policiais nGo inscritos no PEFI foram mais aptos em comparagdo com os inscritos. Concluséo: Os Policiais Rodovidrios
Federais tém bons niveis de aptidao fisica, que declina com a idade. Nivel de evidéncia lll; Estudo de pacientes ndo
consecutivos; sem padrao de referéncia “ouro” aplicado uniformemente.

Descritores: Policia; Aptiddo fisica; Resisténcia fisica; Forca muscular; Saude.

RESUMEN

Introduccidn: Los mayores niveles de aptitud fisica estdn asociados a la mejor calidad de vida e indicadores
de salud y desemperio en las fuerzas policiales. Objetivo: Este estudio tiene el objetivo de describir y evaluar el nivel
de aptitud cardiorrespiratoria y neuromuscular de una muestra nacional de policias de sequridad vial federales.
Métodos: Estudio transversal con datos de 6.212 agentes de la Policia de Seguridad Vial Federal. Como resultado, se
consideraron: resistencia abdominal (RA); resistencia muscular de miembros superiores (RMMS); fuerza muscular de
miembros superiores (FMMS) y aptitud cardiorrespiratoria (AC). Se incluyeron las siguientes variables independientes:
sexo, edad; region geogrdfica de ejercicio del cargo y participacion en el Programa de Educacion Fisica Institucional
(PEFI). El modelo de regresidn lineal se utilizé para probar la asociacion entre resultados y variables independientes.
Resultados: La mayor proporcién de los policias obtuvo concepto excelente para resultados neuromusculares (RA: 63,9%
hombres, 69,6% mujeres, RMMS: 68,8% hombres, 61,8% mujeres, FMMS: 22,2% hombres, 40,0% mujeres). En la AC, el
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mayor porcentaje se ubicé en los conceptos mediano y bueno (respectivamente, 30,6% y 43,0% para hombres, 39,1%
y 39,2% para mujeres). Los policias de sequridad vial de sexo masculino fueron mds aptos que los de sexo femenino,
excepto para el resultado de FMMS. Se produjo una caida de aptitud para todos los resultados de acuerdo a la edad.
Los policias de la regién norte fueron mds aptos en comparacion con las demds regiones. Los policias no inscritos
en el PEFI fueron mds aptos en comparacion con los inscritos. Conclusion: Los Policias de Seguridad Vial Federales
poseen buenos niveles de aptitud fisica, la cual declina con la edad. Nivel de evidencia lll; Estudio de pacientes no
consecutivos; sin patron de referencia “oro” aplicado uniformemente.

Descriptores: Policia; Aptitud fisica; Resistencia fisica; Fuerza muscular; Salud.

DOI: http://dx.doi.org/10.1590/1517-869220182406185222

INTRODUCTION

In recent decades, the scientific community has been monitoring and
reporting the deleterious effects of a sedentary lifestyle on health'. Thus,
physical exercise programs must include cardiorespiratory, strengthening,
and flexibility components to maintain and/or improve overall health
and physical fitness?. Individuals with higher levels of cardiorespiratory
fitness and strength have a 57% and 45% lower risk of all-cause mortal-
ity, respectively, than do those with lower levels of these components
of physical fitness**.

As in the general population, higher levels of physical fitness are as-
sociated with a better quality of life and health indicators in public security
forces, such as policemen, firemen, and military personnel”. Due to the
tactical nature of these professions, these agents are often exposed to
situations that involve great physical demands, including running, jump-
ing, crawling, hauling, lifting, and transporting weight®°. Thus, evidence
shows the importance of regular monitoring of physical fitness in these
occupations, since maintaining acceptable levels of physical fitness is an
essential condition for performance of these professions'®"3,

National publications have reported on indicators of physical fitness
among various public security agents™"”. However, these studies have
limitations in establishing the actual physical fitness level among different
public security forces, mainly due to the methodological processes and
sample sizes analyzed. Hence comprehensive evidence that would make
it possible to infer representative characteristics of physical fitness in
this population is still lacking. Accordingly, the objective of the present
study was to determine the level of cardiorespiratory and neuromuscular
physical fitness in a national sample of the Federal Highway Police (FHP).

MATERIALS AND METHODS

An observational study was conducted based on retrospective data
from the Public Notice 11/2016 of the Federal Highway Police Depart-
ment (FHPD), which deals with the Physical Fitness Test (PFT) of 2016.
The PFT is performed annually, according to regionalized schedules.
The PFT data of all police officers were provided by their respective
regional authorities and subsequently tabulated in a single document
by a specific national commission. All data from the present study were
extracted from the FHPD database and analyzed while maintaining the
anonymity of the participants.

Any active member of the FHP could volunteer to participate in the
PFT 2016, as long as there was no medical contraindication. However,
according to Normative Instruction 66/2016'8, which regulates the PFT
under the FHPD, public servants who [) participate in the Institutional
Physical Education Program (IPEP); I) submit to the Assessment of In-
dividual Performance (AIP); and (lll) perform selected specific activities,
were obliged to participate in the PFT.

The IPEP is an optional membership program that encourages the
practice of physical activity outside the work environment. FHP personnel
must participate in the annual health programs of the public service,
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including the Health Patrol' and the PFT'8 as well as demonstrate or
confirm they are practicing physical activity. In contrast, the FHPD grants
one paid hour to a police officer participating in the IPEP, to participate
in a physical activity program.

The AIP program evaluates the FHP and measures overall perfor-
mance, enabling officers to progress in their careers. The annual PFT
evaluation is one of the requirements of the final grade of the AP, i.e,
any police officer who wants to advance in the career plan of the FHPD
needs to perform the PFT tests.

The Committee on Ethics in Human Research of the School of Physi-
cal Education, Federal University of Pelotas, approved this study (No.
64418616.6.0000.5313), allowing the use of retrospective data with
anonymity. In addition, the approval for the use of third-party data was
supplied by the police institution where this study took place as part
of the approval process of the ethics committee. As these data were
retrospective and not identifiable, they met the prerequisites for a waiver
of informed consent of the participants, because there was no means
by which the participants could be identified and consent obtained.

Physical fitness test and outcomes

The PFT 2016 tests were conducted in the 5 regions of Brazil (North,
South, Northeast, Southeast, and Central-West) and the majority of those
evaluated were tested at appropriate locations in their work cities. The
tests were applied by regional committees composed of police officers,
at least one of whom should have graduated in physical education, and
was previously trained to perform standardized procedures. The physical
evaluations consisted of 4 tests in the following order: (I) T-minute sit
ups; (I) 1-minute push-ups; (Il) pull-ups/isometric tests on a fixed bar;
and (IV) 12-minute run/walk test. The tests were conducted between
March and June 2016, according to the schedule defined by each State.

The registration and input of data were done by the evaluators
themselves, in each region, using a pre-formatted worksheet provided
by the PFT National Commission. The latter was then responsible for
gathering all national data. The database included name, registration,
sex, age, participation in IPEP, and the results of physical tests. For the
purpose of this manuscript, information about these data was requested
from the National Commission and later received by electronic mail.

1-minute Sit-Ups - Abdominal Muscle Resistance

The abdominal resistance (RM) was measured with the use of a pro-
tocol described in previous studies that assessed physical fitness among
police officers'>3 The individual started the test in supine position on
a mat, with knees flexed at 90° and the feet flat on the ground with the
heels together. The arms were crossed on the trunk, with hands resting
on the opposite shoulders. Once in position, the individual flexed the
trunk, raising the shoulders until the elbows touched the upper portion
of the knees, and returned to the initial position. During the test, each
candidate received help from an evaluated colleague, who exerted
pressure on the feet in order to keep the feet of the evaluated on the
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ground during the entire exercise. On a verbal command from the
evaluator, the timer was started and the participant began the test. The
individuals were instructed to perform the maximum possible number
of abdominal sit-ups in 1 minute.

One-minute Push-Ups - Upper Limb Muscle Resistance

The upper limb muscle resistance (ULMR) of the FHP was measured
using a protocol commonly used in this population®'32°, The male
participants started the test in ventral decubitus, with hands and toes
on the floor, elbows extended, palms facing forward, shoulders aligned,
legs joined, spine erect. With respect to the female participants, only the
number of ground supports of the initial position was different from
the men, with the procedure performed with hands, knees, and toes
on the floor. On a verbal command from the evaluator, the participant
performed the push-ups so that the elbows passed the shoulder line,
bringing the thorax close to the floor, and then extending them back
to the starting position. The officers continued to execute as many
repetitions as they could within T minute. Participants were allowed to
rest in straight-arm position, while keeping their spine erect and allot-
ted time was not exhausted. The test was terminated when the subject
was unable to perform the exercise with proper technique or when the
allotted time expired.

Pull-Ups/isometry of elbow on fixed bar - Upper Limb Muscle
Strength

The upper limb muscle strength (ULMS) was measured according
to a published protocol?'. Men started in a position of suspension, with
elbows extended and hands in prone position (palms of the hands
forward). The body was elevated until the chin passed over the bar.
After each lift, the officer returned to the initial position with arms fully
extended and the body in suspension. The final score was the total
number of lifts until exhaustion. The female candidates performed
flexion of the elbows without external assistance, with feet in prone
position, passing the line of the chin above the top line of the fixed bar,
and maintaining isometry for the maximum time possible. The total
time in isometry was recorded for later classification. This test was not
required to be performed by the police officers, being the only optional
test within the PFT in the year 2016.

Twelve-minute run/walk test

Cardiopulmonary fitness was measured with the 12-minute run/walk
test, and maximum oxygen consumption (VO,, ., in mLkg™".min™) was
estimated from the value of the distance covered according to the fol-
lowing previously validated equation (r = 0.91)?2VO,,,, = Distance - 504
/44.78. Among the different indirect field tests for the VO,,,, prediction,
Cooper's 12-minute run test is the most popular and requires only a tape
measure to determine the distance travelled in 12 minutes. This test
aims at running or walking the longest distance possible on a trackin 12
minutes. At the signal of the evaluator, the officer should run or walk the
maximum distance during 12 minutes, on a track demarcated every 50
m, with the final result recorded as the next mark passed by the officer.
Lastly, the classification established by a table in the PFT Public Notice'®
was carried out. The table is the same used for the general population?’.
The distance covered in Cooper’s test showed a significant correlation
with directly measured VO,,.,, (r = 0.93, p <0.001)%,

Independent variables

Independent variables related to sex (male or female), age (in com-
plete years), geographic region of occupation (North, Northeast, Midwest,
Southeast and South) and participation in the IPEP were included. As
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an operational decision, the age variable was categorized in decades
(< 29 years, 30-39 years, 40-49 years, > 50 years).

Statistical analyses

For the associations between outcomes and independent variables,
the averages and respective 95% confidence intervals for each measure
of physical fitness and the extracted independent variables of interest
were estimated. To test the association, linear regressions were used,
based on the type of independent variable. For nominal independent
categorical variables (sex, region, and IPEP) the p-value was estimated
for heterogeneity, while for the ordinal variable (age) the p-value was
estimated for linear trend. For the specific independent variable of
geographic region, statistical differences were also calculated using
the Bonferroni post hoc test. The descriptive analyses were stratified by
sex. In addition, because the ULMS test was different according to sex,
the association of this outcome with independent variables was also
performed in a stratified manner.

RESULTS

The characteristics of the sample according to sex are shown in
Table 1. The largest proportion of the sample was between 30 and 39
years of age; 51.1% were men and 57.2% were women. With respect
to the region of greatest predominance of FHP participants in the PFT,
the sex distribution in the Northeast comprised 29.1% men and 29.8%
women. It should be emphasized that the majority of policemen were
registered in the IPEP (76.3% men and 84.29% women).

According to the supplemental classification tables used by the PFT'®
in regard to physical fitness, most of the male policemen evaluated in
Cooper’s 12-minute run test were classified as good (43%), while female
officers were classified similarly as fair (39.2%) and good (39.1%). In the
abdominal resistance test, an excellent classification predominated for
both sexes (63.6% of males and 69.6% of females). In the ULMR test using
push-ups, the majority of men and women were classified as excellent
(68.8% and 61.8%, respectively). In the pull-ups/isometry test, both male
and female officers were predominantly in the 10-percentage point
decile (22.2% and 40%, respectively).

The associations between outcomes and independent variables are
shown inTable 2. The results show that men have higher cardiorespiratory
fitness, abdominal strength, and ULMR. Officers of the Northern region
were more able in all outcomes, and officers of the Northeast region
had the worst results of physical fitness in all tests performed. There
was no difference between the regions in the assessment of ULMS for
females. Officers not registered in the IPEP seem to be more qualified
than registered officers, except in the ULMS test; registered women
achieved better results, while no differences were observed for males.

Finally, there was a decrease in physical fitness according to the
categories of age for all tests performed. Figure 1 shows the decrease
in the components of physical fitness, measured according to age
(presented as continuous numerical variables).

DISCUSSION

The present FHP study, using data collected in different regions of
Brazil, is the first of its kind when considering the population evaluated
and sample size. Moreover, it sought to provide knowledge regarding
the physical fitness of FHP personnel. As a main finding, it is noteworthy
that the participants presented a cardiorespiratory fitness that varied
from fair to good according to reference population values; ULMR and
strength were excellent, males were superior to females regarding rat-
ings of physical fitness, and a decline in physical fitness with age was
observed. Moreover, in this population, officers from the Northern region
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Table 1. Description of the sample, according to gender, of Federal Highway  were fitter than the other brazilian regions and officers registered in the
Police, Brazil, 2016. n=6212. IPEP proved less it than those not registered.

Variables Male Female The statistical analyses revealed significant differences between the
N | % (95% Cl) N [ % (95% Cl) . . . . . .
Age measures of physical fitness according to gender, in which female officers
Up 1o 29 years 316 58 | (51-63) | 55 | 86| 64-107) had approximately 80%, 90%, and 94% of the aerobic power, and abdominal
30-39 2848|511 (498-524) |368|57.2| (535-61,1) and upper limb resistance of male FHP personnel, respectively. This differ-
40-49 1962352] (340-365) |184]287] (252-322)  ance was slightly lower than the 73% (aerobic fithess) and 70% (abdominal
50 years or more 444179 (73-87) 35|55 (3,7-72) s . " 24 -,
Region strength) reported by Brazilian aeronautic military personnel*. In addition,
South 1281]233] 22,2-244) [113]183] (152-213) ameta-analysis that estimated sex differences in physical abilities within the
Southeast 1197[218] (207-229) |128120,7| (17,5-239) context of physically demanding occupations (public security, construc-
Midwest 82811511 (163 -225) 112011941 (163 - 22.5) tion, military) found substantially higher results in tests of muscle strength
North 589(107] (99-11,5 |73 |11.8] (92-143) de1 71 52181) and card K q 4ol 8152201V in f
Northeast 1600{29.1 | (27.9-30.3) 1185 | 298| (26,3 - 33.5) (d=1.71,6=1.81) and cardiorespiratory endurance (d=1.81; 6=2.01) in favor
IPEP of men?>. Regarding neuromuscular fitness, men have better performance
Not registered 12911237] (225-248) | 98 |158] (129-187) due to the morphology of muscle fibers, with larger diameters, greater
___Registered 46411763 U5.2-77.5) 52118421 B13-871)  apzyme activity, and greater proportion of type 2 fibers®?’. Men have a
Cardiorespiratory fitness - VO, ., hiah ) hiah I |
Very poor 311 6 | 63-60 132151 G3-67 igher cardiac output compared to women, due to a higher systolic volume,
Poor 4871881 (80-95 |93 [145] (118-173) as well as an increased arteriovenous oxygen difference?.
Fair 16991306 (294 -318) | 251392 (354 -430) The results of the present study revealed statistical differences in the
Good 2388| 43 | (41.8-444) |250]39,1] (353-429) . , . ) .
Very Good a1 1161 (07 128 [ 141221 0133 values of all components ofphysmalﬂtness in FHP according to age, with
Abdominal Resistance better scores for the younger categories compared to the more advanced
Weak 18934 | (29-39 |16 ]26]| (13-338) age groups, which corroborates data found in surveys of Italian firemen
Below Average 385] 7 | (63-76) [39]62] (43-81) recruits?? and American policemen'?. Several studies have reported the
Fair 539198 (90-105 [56 89| (67-112) . . ) . ) )
Above Average 8931162 (152-17.1) | 80 [127] (101 -154) decline ofaerob.lc and neuromuscularﬂt.ness_vvllth advancing age in the
Excellent 3523(63.6] (625 -650) | 437 1696] (700-73.) general population®*3". Broadly, the declines in fitness are caused by the
Upper Limb Muscle Resistance same factors that differentiate the sexes. When comparing individuals
Poor 123122] (18-26 | 7 11| (03-19) with the same physical exercise routines (sedentary or trained), younger
Below Average 2601471 (G2-52) 135 196] B8-74) individuals have a higher maximum heart rate, increased stroke volume,
Fair 451182 | (74- 8 9) |58(92]| (70-116) ) 9 s ' '
Above Average 890 16,1 (152-171) | 139]222] (190- 255) and increased arteriovenous oxygen difference, when submitted to
Excellent 3792|1688| (67,5 - 70,0) 386 |618| (57.9-656) maximum progressive protocols, compared with older individuals®2.
Upper Limb Muscle Strength These factors contribute to greater aerobic fitness. Several mechanisms
- 45 1 2 (4-26) 0410 0 may explain neuromuscular fitness, but mainly metabolic loss (hormonal
1 1791 79| 68-90 | 6 [133] (30-237) y exp ' Y ! '
P 211193 | 81-105 | 3 | 68| (00-142) bone mass, among others) and less “muscular quality,’ represented by
3 198187 | (76-99) | 6 |133] (30-237) the activation of fibers per motor unit associated with the aging process,
4 2051 9 | 78-102) | 2 1441 00-107)  contribute to lower neuromuscular performance3
5 2490 11 | (97-123) | 2 | 44| (00-107) F dies have b ducted dinath bi q
6 1961861 7598 | 3 [68] (00-142) ew studies have been conducted regarding the aerobic power an
7 195 86| (74-99 2 [44] (00-107) muscle strength of national groups of Brazilian police. Considering the
8 1621 71| (61-82 | 2 [44] (00-107) nature of the police profession, agents need to have good aerobic fitness
El 128156 | (47-66) 11221 (00-67) and ULMS and FMMI scores to conduct their activities effectively?, such
10 5031222| (204-239) | 18 | 40 | (251 -549)

IPEP=Institutional Physical Education Program; *0=Failed to execute. as rurming COﬂtiﬂUOUS|y behind suspects, |Iﬁlﬂg and dragging ViCtier

Table 2. Association between the measures of physical fitness and variables of interest in the Federal Highway Police, Brazil, 2016. n=6212.

VO,.... (mLkg'.min") Abdominal resistance (reps) ULMR (reps) ULMS **
Variables o A o Male (reps) Female (s)
Mean | (95% Cl) [P value| Mean | (95% Cl) | P value [Mean| (95% Cl) | P value Mean | (95% Cl) | Pvalue |Mean] (95% Cl) |P value
Sex <0.001 <0,001 <0.001 <0.001
Male 380 [ (37,1-383) 335 [ (333-337) 283 [ (28.1-286) 283 | (28,1 -286)
Female 306 | (306-33,1) 30,1 |(293-309) 265 | (25.7-272) 265 | (257-272)
Age <0.001* <0,001* <0.001* <0.001* <0.001*
qu)et;Sz ® | 407 | 00-413 412 | 405-419 365 | (355-374) 365 | (355-374) 106 | (101-11,1)
30-39 39,0 | (38,7-393) 356 [ (353-358 40.0 | (30.7-31.3) 400 |(30,7-313) 94 (9,2-96)
40-49 354 | (350-358) 29,7 (294 -30,1) 242 | (23.8 -24.6) 242 | (238-246) 72 69-75)
2(: Y| 313 | G05-322) 256 | (247 - 26) 193 | (188 - 205) 193 | (188-205) 55 | 48-62)
Region <0.001¥% <0,001£ <0.001£ <0.001£ <0.0014
South 38,5 | (38,1-389) 341 | (33,7-345) 286 | (282-29.1) 286 | (282-29,1) 9,1 (88-95)
Southeast | 36,8 | (36,3 -37,3) 328 [ (324-333) 276 | (27.1-28.1) 276 | (27,1-281) 84 (8,1-88)
Midwest | 386 | (38,0-39,1) 336 | (33,1-340) 278 | (27.2-284) 278 | (27,2-284) 838 (84-92)
North 40,6 | (400-411) 382 | (376-387) 33,5 | (32.7-343) 335 | (32,7-343) 9.8 (94-102)
Northeast | 34,8 | (344 -352) 30,7 | (30,2-31,1) 263 | (259 - 26.8) 263 | (259-268) 79 (76-82)
IPEP <0.001 <0,001 <0.001 <0.001 0.27
NOt 383 | (37,8-387) 342 | (33,7 -346) 29.2 | (28.7-29.7) 292 | (28,7-29,7) 8,6 (83-89)
reqistered
Registered | 36,9 | (36,6 -37,2) 328 | (326-331) 278 | (275-281) 278 | (275-281) 838 (8,6 -9,0)

*p-value for linear trend; **Testing not compulsory, in repetitions for men and seconds for women. Missing values (male = 3137 and female = 592). *has no Cl because there is only one observation in the category. ¥
all different intragroup categories, except for the south region and Midwest regions; £ all different intragroup categories, except for southern and Midwest regions / southeast and Midwest;  all different intragroup
categories, with exception of the South and Southeast / Southeast and Midwest/Southeast and Northeast; ULMR = Upper Limb Muscle Resistance; ULMS = Upper Limb Muscle Strength; (reps) = repetitions.
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Figure 1. Linear regression analysis of the measures of physical fitness according to age in Federal Highway Police, Brazil, 2016. n=6212.

jumping obstacles, using strength in struggling with suspects, and trans-
porting heavy equipment. Several studies have found a strong correlation
between components of physical fitness, particularly strength and muscle
power and cardiorespiratory fitness, and performance in occupational
police tasks®'2 In this context, a recent study using regression analysis
showed that the results of the aerobic, ULMR, and trunk test, as well as
muscle power, were the best predictors for the time of completionin a
police occupational fitness test'?. Thus, the development of programs
of aerobic exercise and strength within the institutional framework is
recommended to minimize physical deficiencies.

Interestingly, data from the present study indicate that police of-
ficers from the Northern region demonstrated better results in differ-
ent components of physical fitness, except in muscle strength among
women. This region may have stood out because this is where newly
trained police officers are placed, as confirmed by a specific statistical
test (data not shown). These results corroborate a study carried out
with entrants in the Brazilian Armed Forces in different regions, who
presented good cardiorespiratory fitness (51.1 mL/kg/min) estimated
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by the same test'®. Moreover, in the same study, the Northeast region,
as in the present study, achieved the lowest levels of aerobic capacity
among the 5 regions studied. We suggest specific investigations for this
population in order to understand this association.

The data from the present study identified differences in physical
fitness among police officers who were not participating in the program
to encourage the practice of physical activity in the IPEP; however,
those who participate in the program had lower physical fitness. Due
to the cross-sectional design of the study, the lack of more informa-
tion in the database, and control for possible confounding factors for
this association, the present study cannot suggest that the program
is not effective in increasing or maintaining the levels of physical
fitness of the FHP. As a possible interpretation, one can suggest that
police officers not included in the program are more qualified than
those registered in the institutional program. These data corroborate
a study with FHP from a police station in the south of Brazil, in which
police officers participating in a health program presented concerning
physical fitness results'®.
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It should be emphasized that this was the first study to assess the car-
diovascular and neuromuscular fitness of FHP personnel with a nationally
representative sample. The large sample size increases the possibility of
generalizing these results to other police forces. However, some limita-
tions should be noted. First, the authors were limited to physical fitness
data supplied by the FHPD, without access to anthropometric data, for
example. However, it is known that cardiorespiratory? and neuromuscular®
fitness are independent predictors of risk of death from all causes, which
reinforces the relevance of the findings of the present study. In addition,
the evaluations were performed by different teams in each region, and in
locations (athletic tracks) with uneven surfaces and subject to climate dif-
ferenced in each region, which decreases the standardization of procedures.
On the other hand, Normative Instruction 66/2016 of the FHPD'® lists all
standards and procedures to be followed by the testers and participants
in the process of implementation and evaluation of the PFT. Considering
the cross-sectional design of this study, new studies should employ a

longitudinal design in order to identify the relationship of physical fitness
with the time in the police force, as well as its secular trend.

CONCLUSION

Our results showed that the majority of police officers have fair and
good cardiorespiratory fitness, and excellent neuromuscular fitness
compared to reference population values. Male Federal Highway Police
officers possess higher cardiorespiratory and neuromuscular fitness than
do female officers. There was a decline in neuromuscular fitness with age,
with values close to one repetition every 2 years. For cardiorespiratory
fitness, the decline is close to 3.5 mL/kg/min with every 10 years of age.
In addition, police officers in service in the northern region of Brazil, as
well as officers non-registered in the IPEP were the fittest.
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