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Abstract

Objective: The purpose of this study was to evaluate the characteristics of injuries in those who train for the police or military personnel physical

proficiency test.

Methods: All participants who applied to Balikesir Atattirk City Hospital Sports Medicine Unit with injuries that occurred in police or military person-
nel proficiency tests between January 1, 2021, and January 1, 2022, were evaluated, and the mechanism, location, type, and severity of injuries were

recorded.

Results: A total of 78 participants (age 23.5 + 3.2) were evaluated during the study period. While 61.5% of injuries (n = 48) were overuse injuries, the
most common injury type was bone stress injury (37.2%, n = 29), the most common injury location was leg (30.8%, n = 24), and 51.3% of injuries
(n = 40) were severe. The most common injury locations were knee and leg for males and hip/groin for females (P < .01, effect size = 0.41).

Conclusion: Musculoskeletal complaints, in particular, in the lower extremities in those who train for the physical proficiency tests should be evalu-
ated in detail, and professional health support should be provided when they get injured.
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Introduction

There are diverse definitions of sedentary behavior in the
research literature. The most commonly accepted definition is
“Sedentary behaviour is any waking behaviour characterized by
an energy expenditure <1.5 metabolic equivalents, while in a
sitting, reclining or lying posture.”' Sedentary behavior has sig-
nificant impacts on the number of critical physiological systems
such as aerobic capacity, skeletal muscle metabolism and func-
tion, genetic stability, and cognitive function.? Moreover, sedentary
behavior increases the risk of cardiovascular disease, metabolic
syndrome, and so on.>* Since regular physical activity and exer-
cise have positive effects on almost all systems, World Health
Organization recommends that all adults should undertake 150-
300 minutes of moderate-intensity or 75-150 minutes of vigorous-
intensity physical activity per week.?

Although regular exercise is essential in maintaining physical
health, the workload of exercise is very important when determin-
ing the physical gains. While insufficient exercise intensity cannot
provide sufficient adaptation, vigorous exercise can cause sports
injuries.® In recent years, there is a growing interest in the relation-
ship between training workload and sports injuries, with studies
showing that the elevated acute/chronic workload ratio is related
to injury risk.”® Therefore, adjusting the training load applied to
the athletes is important to prevent sports injuries.’

When the conditions of those who train for the police or mili-
tary personnel physical proficiency test were evaluated, it can be
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argued that they have to face extra challenges beyond those expe-
rienced by athletes. For example, the fact that most of them do not
have a history of regular exercise may facilitate the occurrence of
sports injuries by making it difficult for them to provide training/
rest balance.® Moreover, considering that the test batteries (for both
police and military personnel), which is asked to be completed in
less than 60 seconds, include sport-specific drills such as repeti-
tive jumping, change of direction, and agility, it may be even more
difficult for participants without a history of regular exercise to
adapt to such sport-specific training. When added the potential
difficulties in accessing and therefore working with expert trainers,
they may more often suffer from sports injuries. Also, performance
concerns and psychological pressure from close ones can cause
overloading and therefore sports injury. Conversely, since females
have some biomechanical, physiological, and psychological dis-
advantages, females may be more prone to, in particular, overuse
injuries compared to males."

In order to prevent sports injuries, firstly the etiology and mecha-
nism of the injury should be investigated, and then evidence-based
protective measures should be developed.'" Although those who
train for the police or military personnel physical proficiency test
have to face extra challenges that can cause sports injuries as men-
tioned above, surprisingly, there is a paucity of research exploring
their injury characteristics. Therefore, the objective of the present
study was to evaluate the characteristics of injuries in those who
train for the police or military personnel physical proficiency test.

Material and Method

Study Design and Participants

This cross-sectional study included all participants who applied
to Balikesir Atatlrk City Hospital Sports Medicine Unit with inju-
ries that occurred in police or military personnel proficiency tests
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between January 1, 2021, and January 1, 2022. The inclusion cri-
teria were as follows: (1) being aged between 18 and 35 years and
(2) attending at least 2 training sessions for physical proficiency
tests per week. Before the examination, all participants were
informed about the study and provided informed consent. This
study was approved by the University ethics committee (approval
number: 47; Date: 25.03.2022), and confidentiality of all partici-
pants’ data was ensured.

Data Collection

All injuries were evaluated by the same physician. When a
definitive diagnosis could not be made by physical examina-
tion, further examinations such as x-ray and magnetic resonance
imaging was performed, and injury characteristics were recorded
after a definitive diagnosis was established. The participants were
checked at regular intervals according to their injury and time-loss
days were recorded. Also, when the participant did not come to
control, the participant was interviewed by telephone, and time-
loss days were recorded.

Injury definitions and recording format for the data used in
this study were implemented according to the principles rec-
ommended by the International Olympic Committee Injury and
IlIness Epidemiology Consensus Group.' For each injury, data
regarding injury mechanism (traumatic, overuse, or reinjury), type
(strain and sprain), and location (knee and leg) of injury and diag-
nosis were recorded. Injury severity was assessed according to the
number of days of absence from full training (minimal <4 days,
mild = 4-7 days, moderate = 8-28 days, and severe >28 days)."?

Data Analysis

Descriptive data were reported as mean + SD for quantitative
variables and reported as frequencies and percentages for qualita-
tive variables. IBM Statistical Package for Social Sciences (SPSS)
Statistics 25.0 software (IBM SPSS Statistics for Windows, Version
25.0; IBM Corp., Armonk, NY, USA) was used for statistical analy-
ses. For all analyses, a P-value less than .05 was considered sta-
tistically significant. The Chi-square test was applied to assess the
association between qualitative variables. The adjusted residuals
were used to determine which cells were responsible for a signifi-
cant chi-square result on r x c tables. Effect sizes were calculated
by G power and reported as X? family test (index W; small = 0.1-
0.3; moderate = 0.3-0.5; and large > 0.5)."

Results

A total of 78 participants (44 police and 34 military person-
nel tests) (age 23.5 + 3.2 years) were evaluated during the study
period. Almost none of the participants had no history of regular
exercise (96.1%, n = 75) and were mostly male (62.8%, n = 49).
Characteristics of participants are given in Table 1.

A total of 78 injuries were recorded. In terms of injury mech-
anism, while 61.5% of injuries (n = 48) were overuse injuries,
29.5% (n = 23) were traumatic injuries. The most common injury
type was bone stress injury (37.2%, n = 29), followed by strain
(21.8%, n = 17) and tendon injury (15.3%, n = 12). For injury
location, 30.8% of injuries (n = 24) occurred in the leg, followed
by the knee (23.1%, n = 18) and hip/groin (17.9%, n = 14). While
51.3% of injuries (n = 40) were severe, 41% (n = 32) of the injuries
were moderate (Table 2).

When we compared the characteristics of injuries according to
sex, the distribution of injury locations was significantly different
(P < .01, effect size = 0.41). The most common injury locations
were knee (30.6%, n = 15) and leg (30.6%, n = 15) in males and
hip/groin (34.5%, n = 10) and leg (31.1%, n = 9) in females. The

Table 1. Characteristics of Participants (n = 78)

Variables Mean + SD
Age (years) 23.5+3.2
Height (cm) 173.4+7.7
Weight (kg) 70.7 £ 11.1
BMI 233 +2.1

Frequency (%)

Gender
Male 29 (37.2)
Female 49 (62.8)

Sports history
Yes 3(3.8)
No 75 (96.2)

BMI, body mass index.

mechanism, side, type, and severity of injuries were not signifi-
cantly different between sex (P > .05) (Table 2). Bone stress injury
in the leg was the most common injury subtype in both sexes
(30.6%, n = 15 for males; 24.1%, n = 9 for females).

Discussion

To our knowledge, this is the first study evaluating the character-
istics of injuries in those who train for the police or military per-
sonnel physical proficiency test. The main findings of the present
study were that almost 3 in 5 injuries were overuse injuries, almost
half of the injuries were severe, the most common injury location
was leg, and the most common type of injury was bone stress
injury. Also, the most common injury locations were knee and leg
for males and hip/groin and leg for females.

Injury mechanism and type may differ according to sports disci-
plines. Whilst overuse injuries such as bone stress injury and ten-
dinopathy are more common in sports disciplines where athletes
are more exposed to repetitive micro-trauma, traumatic injuries
such as strain and sprain are more common in sports disciplines
where drills such as sudden change of direction or acceleration
are more required."*'® Also, sex is an important variable that
impacts injury characteristics. Females are more prone to sustain
overuse injuries due to anatomical, functional, and (patho)physi-
ological differences compared to males.’'”'® [n addition to this,
females suffer from menstrual disorder compared to males, and
the fact that relative energy deficiency is more common in female
athletes may increase the frequency of overuse injuries, in partic-
ular bone stress injury, in females athletes.’® This is supported by
a recent meta-analysis conducted on runners, with male athletes
more often suffer from Achilles tendinopathy and females from
bone stress injury.” It can be argued that the 2 main reasons why
bone stress injury in the lower extremity is the most common
injury subtype for both sexes in the present study are the rela-
tive energy deficit in sports and overloading.'® Also, the fact that
most of the participants do not have a job (and even if they have
one, they are probably not satisfied with their jobs) may have
increased their economic concerns. Therefore, they may have
overtrained to pass the physical proficiency test. When added the
possible psychological pressure from close ones, the occurrence
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Table 2. Characteristics of Injuries (n = 78)

Male n Female n Total n
(%) (%) (%) P/ES
Mechanism .15/0.22
Traumatic 11 (22.4) 12 (41.4) 23 (29.5)
Overuse 32 (65.3) 16 (55.2) 48 (61.5)
Reinjury 6(12.3) 1(3.4) 7 (9)
Total 49 (100) 29 (100) 78 (100)
Type .07/0.36
Strain 6(12.2) 11 (37.9) 17 (21.8)
Tendon 10 (20.4) 2(6.9) 12 (15.3)
Sprain 5(10.2) 3(10.3) 8(10.3)
Bone 18 (36.7) 11 (37.9) 29 (37.2)
Cartilage 7 (14.3) 2(6.9) 9 (11.5)
Labrum/capsule 3 (6) 0 3(3.9)
Total 49 (100) 29 (100) 78 (100)
Location <.01/0.41
Head/neck 2 (4.1) 0 2 (2.6)
Shoulder 4(8.2) 0 4 (5.1)
Arm/wrist 1(2) 0 1(1.3)
Trunk 1(2) 0 1(1.3)
Hip/groin 4(8.2) 10 (34.5) 14 (17.9)
Thigh 2(4.1) 3(10.3) 5 (6.4)
Knee 15 (30.6) 3(10.3) 18 (23.1)
Leg 15 (30.6) 9 (31.1) 24 (30.8)
Ankle 5(10.2) 4(13.8) 9 (11.5)
Total 49 (100) 29 (100) 78 (100)
Severity (day) .59/0.16
Minimal (<4) 1(2) 0 1(1.3)
Mild (4-7) 4(8.2) 1(3.4) 5(6.4)
Moderate (8-28) 18 (36.7) 14 (48.3) 32 (41)
Severe (>28) 26 (53.1) 14 (48.3) 40 (51.3)
Total 49 (100) 29 (100) 78 (100)

The Chi-square test (Fisher’s exact test) was performed to compare
distribution of different injury characteristics between sex. ES was
reported as X? family test.

ES, effect size.

of overuse injuries may have become easier, the occurrence of
overuse injuries in participants may have facilitated.? Lastly, only
less than 5% of participants in the present study had a history
of regular exercise. The potential difficulties in accessing and
working with expert trainers may have been facilitated the occur-
rence of overuse injuries. In order to minimize sports injuries in
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those who train for the physical proficiency tests, it is necessary
to evaluate the underlying reasons that cause overuse injuries,
and the elimination of these reasons is essential. In addition to
this, professional health support should be provided when they
get injured and are recovering from injury.

The majority of sports injuries occur in the lower extremi-
ties. While joint injuries such as knee and ankle are higher in
sports disciplines such as basketball and volleyball where repeti-
tive jumps are more often, muscle injuries are relatively higher
in disciplines such as football where maximal speed or sudden
changes of directions are also frequent.’'*2! The fact that almost
90% of the injuries in our study occurred in the lower extrem-
ity is consistent with the literature. Conversely, in our study, hip/
groin injuries were more common in females compared to males,
which were attributed to anatomical and functional differences.??
Nevertheless, given that 1 in 3 injuries occurs in the leg and 1 in
4 in the knee in those who train for the police or military per-
sonnel physical proficiency test, those with musculoskeletal com-
plaints in the lower extremity, in particular, in the knee and leg
should not be neglected, and professional health support should
be provided.

The majority of injuries in different sports disciplines are slight
or mild severity, with a severe injury proportion ranging from 3.7%
to 16%.'2*2* Given that almost half of the injuries in the present
study led to time loss of more than 28 days, it is necessary to focus
primarily on the prevention of these injuries. Also, the fact that 2
in 3 injuries were overuse injuries that are usually associated with
risk factors reveals the importance of evaluating the predisposing
factors in order to prevent injuries in those who train for the physi-
cal proficiency tests.

The present study has several limitations. Since the study was
in a cross-sectional design, it does not provide information on
risk factors and causes of injuries. Also, the number of injuries
was small and some data were not suitable for statistical analysis.
Not having detailed information about all participants who pre-
pare for the tests does not allow compare the demographics of
those who injured and did not injury. The strengths of the study
were that all injuries were evaluated by the same physician, and
participants were followed until they returned to full training.

Conclusion

The present findings demonstrated that 3 in 5 injuries were
overuse injuries, almost half were severe, the most common injury
location was the leg, and the most common injury type was bone
stress injury. The distribution of injury locations was different
according to sex. The most common injury locations were knee
and leg in males and hip/groin in females. In light of these results,
to prevent injuries in those who train for the physical proficiency
tests, the underlying reasons that cause injuries should be evalu-
ated and eliminated. Also, professional health support should be
provided when they get injured.
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