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Abstract

Background: military forces must be physically fit to perform the task in order to

Received: 24 July 2023 perform their specialized function properly and with minimal casualties in
Revised: 27 August 2023 completely different and critical situations. So the purpose of this study was
Accepted: 7 September 2023 Evaluation of the relationship pattern of (MOPC) and (APFT) tests in measuring

aerobic power of military students.

Materials and Methods: 25 Officer Students (21-25 years) were purposefully
selected. At first, the MOPC (3mile run, MOB, Bench Press, Barfix, Back Squat,
Simulated Casualty Evacuation Test) was performed. next stage was to perform
the APFT functional test (540 m run, sit-ups, modified barfix, push-ups, sit -reach,
45 m run and agility with 4 x 9-meter test). The test was performed at the 10-day
interval as MOPC. Thirdly, after one week of performing the main tests, respiratory
gases (VO2, VCO2), RQ, lactate threshold (equivalent to 92% of VO2max), THR,
intensity (VOZmax%), O2pluse and aerobic power (VO2max) of subjects were
assessed by Bruce's progressive and exhaustive test. the assumption of normality
was verified using the Kolmogorov-Smirnov test. Also, linear regression analysis
was used to examine the relationship between the two performance tests and
Statistical analysis was performed at the significant level (p <0.05).

Results: : Subjects' VO2max had a relatively weak correlation with MOPC (R=0.26
and SEE = 0.05) and APFT (R=0.06 and SEE=0.18), which was not statistically
significant. A moderate correlation(R=0.49) was observed between the two
students' performance tests, however, this proportion was not significant with
respect to the coefficient of determination (R2 = 0.28).

Keywords: MOPC, APFT, Conclusion: However, having adequate aerobic power for the military forces
aerobic power, military students indicates optimal levels of cardiopulmonary fitness. But in terms of the level of
specialized performance when performing the test, it is not able to evaluate proper
motor readiness It is therefore suggested that the components of military
performance tests be reviewed and refined.
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1. Introduction

Physical-motor fitness and Suitable body
composition is a major concern of all armies
and one of the determining factors in the
efficiency and performance of military forces.
The nature of military operation requires that
the military person (whether in peacetime or
during war) be physically fit(1) Activity and
living in areas with limited facilities (in
highlands, plains and forests) or undesirable
geographical areas, having heavy physical
activity, prolonged work, and the need to
endure difficulties due to occupational nature
are evidences of this claim(1). The physical
fitness of a military is defined as the capacity to
perform continuous and skillful movements,
the ability to return to baseline after high
pressure, the willingness to complete the
intended tasks and the confidence to face any
situation (2).Success or failure in missions and
operations, in addition to advanced equipment
and technology, depends on the physical and
mental health and fitness level of the troops (1,
2). For example, the inadequacy of American
troops on July 5, 1950, in the fight with Korean
troops in the early days of the war led to
American troops leaving the war zone and
leaving their companions and
valuable equipment. Because their training to
prepare inadequate physical-motor parameters
could barely carry heavy cargo. The valuable
lessons learned by the Smithsonian Task Force
in Korea have led to a great deal of attention
being paid to the physical fitness and fitness of
the military at educational institutions
throughout the United States (3) Research
evidence suggests that high levels of physical
fitness, especially cardio and respiratory
endurance, and the ability to perform long-term
exercises, have a significant effect on removing
and modifying burnout and maintaining
physical and mental health. On the other hand,
the results of numerous studies indicate that
military performance tests

wounded

such as Casualty Evacuation Test, intermittent lifting,
obstacle crossing, casualty transport and other
military tests are improved with increased fitness (4-
10). Vanderburgh et al. (2008) stated that in the
United States, ground, naval, and air forces require
regular physical fitness tests to enter the military and
perform their duties. In most of their physical fitness
tests, upper body strength and And endurance of the
trunk muscles are evaluated (11). The difference in
scores obtained in the various tests can also be
attributed to the criteria for recruiting individuals,
including  optimal
anthropometric characteristics of military forces in
different countries (12). Fakourian et al. Examined
the impact of a selected military training course on
aerobic performance with the 1600-meter run test,
agility with 4 x 9-meter test, and muscular endurance
with the sit-up and barfix tests. Based on the findings,
it was found that the indicators of military physical
performance are more responsive to selected
military training (13). Improving the quality of
physical training and military tests is also important
to improve the military fitness. Recent Army
Instructions and Doctrine Guidelines on Army
Physical Fitness Exercises Based on Global Views,
Army Units in Physical Planning Should Focus on
Endurance, Strength, and Mobility as Key Factors
(14). Unfortunately, some commanders still rely
heavily on comprehensive APFT scores (both
individuals and units) as a screening method when
examining unit combat readiness (14) Herman et al.
(2008) noted that commanders are
responsible for military units, they should focus on
improving physical fitness based on the physical
fitness scale. They also found that long-distance run,
sit-up and push-ups tests were not a robust scale for
determining military-related

levels of fithess and

when

tasks. In recent
decades, in order to improve the physical fitness of
soldiers, tests and other factors such as speed, agility,
coordination, strength and power have usually been
considered (5) Among the tests and studies available
to assess military readiness, the main focus is on

assessing general fitness skills. And the
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performance or combat readiness of the

military in their real environment has been should use optimal military performance tests to
underestimated. In other words, in the past, enhance these two factors. In order to record the
more emphasis has been placed on 2-mile results and evaluate the performance of

running, sit-down, push-ups tests to increase
physical fitness. However, these tests were
used for the 1970s and 1980s when the soldier
had no physical fitness and also had many
opportunities to reach the desired level of
fitness (15). Studies conducted at the Army
Health Research Center (Military
Epidemiology Research Institute) have shown
that some military exercises and training are
not efficient in achieving physical fitness (16).
Anthropometric and body composition studies
are currently not included in Iranian physical
fitness tests. In the other armies, however,
these studies are only periodic examinations
and tests (17). In addition, technological
advances have also led to increased body
strength and potential overload of military
personnel. As the weight of personnel
equipment  increases, metabolic  and
physiological demand increases (1). The
Military Optimal Performance Challenge
(MOPC) is a novel test that examines the
capability of individuals in the military with
physical fitness factors and deals with the
examination, recording, and comparison of
individuals in a specialized manner (1). Given
the completeness and accuracy of the MOPC
test package over other similar specimens, in
recent years various countries have used this
MOPC test kit as a standard norm to enhance
the capability of their troops. In addition to
physical factors, this test evaluates the cases in
which a fighter may be exposed to the combat
environment (1). Given the importance of
physical fitness and body composition in the
armed forces, all military units and personnel
in all ranks

individuals, comparing the individual with his or
her own past and comparing them with other
people, the need for classified tests is felt. The
purpose of this study was to evaluate the
accuracy and capability of MOPC and APFT
according to cardiovascular fitness level in
military students.
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2. Materials and Methods
Subjects

This study was a descriptive-analytical study which was
carried out in autumn 2018. Participants in this study
were Officer Students (21-25 years old) of Imam Ali
University of Tehran. 25 volunteers were purposefully
selected using Morgan et al.'s sample size estimation
table. All subjects completed PAR-Q (Physical Activity
Readiness Questionnaire). Inclusion criteria included
general health and initial physical fitness and non-use
of medication by subjects. In addition,
electrocardiogram was performed at the National
Olympic Laboratory.

a rest

Exercise protocol

Prior to the exercise protocol, participants performed
warm up exercises, upper and lower leg stretching
exercises. The MOPC test was held in the 60*40 m
multifunctional hall along with a standard track and
field track at Imam Ali's Officer University. In order to
standardize and increase the reliability of the test
results with emphasis on the Arranging the test run, the
test was conducted in two sessions. At each station,
elementary education was given precise and sufficient
training to increase participants' assistance with Test
recipients.
operation and incomplete data of participants for any
reason, as well as possible injury or history of
musculoskeletal injury in recent months. None of the
participants met the exclusion criteria.

Exclusion criteria included non-co-

The MOPC test components consisting of 7 tests were
implemented as follows:

Test 1. 3mile run (4827m Run): This test was
performed at a designated distance around the track
and the cardiopulmonary endurance capacity was
measured. Test 2. Mobility for Battle: This test
measures high-intensity motor performance. This test
consists of a series of high-intensity motor barriers and
tasks that a soldier must successfully complete within a
specified time (Figure 1). Test 3. Number of Repetitions
with Fixed Weight of Bench Press. This test evaluated
the high intensity physical work capacity (high trunk
strength). and shoulder gridle.

Test 4. Barfix/Horizontal bar for Middle Shoulder.
This test measures the muscular endurance of the
hands Test 5. Ankles to the Bar. This test evaluated
the lower trunk strength.Test 6. Back Squat. This
test evaluated the lower trunk strength.Test 7.
Simulated Casualty Evacuation Test. This test
evaluates high- intensity desirable performance.

Each error in the execution of each item was added
to the time of execution of each individual task. The
test was conducted under the supervision of a sports
officer with all safety-training tips. The next stage
was to perform the APFT functional test (540 m run,
sit-ups, modified barfix, push-ups, sit -reach, 45 m
run and 4 x 9-meter test). The test was performed by
two referees at the 10-day interval as the first
functional test. The first referee, recording errors at
each station, and the second referee, had the task of
announcing the start and recording time. The results
of each subject were recorded in the performance
test based on the errors of each subject (18).

In the third stage, after one week of the main tests,
the students were randomly divided into 5 groups
include 5 subjects. Subjects' cardiovascular
variables included respiratory gas (VO2, VCO2),
respiratory rate (RQ), lactate threshold (equivalent
to 92% of maximal oxygen consumption), exercise
heart rate, work intensity (VO2max%), oxygen pulse
(O2pluse) and Aerobic power (VOZmax) was
evaluated by standard methods by a sports
physiologist at the National Olympic Laboratory.
Aerobic capacity measurement by analyzing
respiratory gases (VO2, VCO2), Target Heart rate
(THR), and RQ at the last 15 seconds of each 3-
minute step (activity on treadmill under ambient
load conditions) by observing both RQ> 1.1 and
HRmax THR> 0.90 Measured by an automated
machine (Quark-B2, Italy) (20-23). The information
of the subjects working on the treadmill (Bruce's
progressive and exhaustive program) was measured
in STPD (Standard Pressure and Temperature, Dry)
in the Computer Memory of the Device (COSMED; US
Made) Record.
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In the Bruce protocol, the first person walked (at
22.3 ° C) for 5 minutes at Heart Rate= 95- 118
beats per minute. Then the speed of the machine
started at 3 km / h and every minute was added
to the previous speed of 1 km/h. subjects near
the lactate threshold level were verbally
encouraged to reach maximal voluntary fatigue
(19, 20).

Statistical analysis

All data are reported as means and standard
deviations. Before using parametric tests, the
assumption of normality was verified using the
Kolmogorov-Smirnov ~ test.  Also, linear
regression analysis was used to examine the
relationship between the two performance tests.
The difficulty level of test performance in
proportion to the time spent on each of the two
test components, which was dependent on the
parameters of speed, accuracy, agility, muscle
endurance, and subject coordination, was
measured by histograms and Q-Q diagrams. The
relationship between the cardiac performance
index of subjects, aerobic power (VO2Zmax) with
both tests was investigated by linear regression
method. Statistical analysis was performed at the
significant level (p <0.05).
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3. Results

The anthropometric indices and the results of the
functional test of the subjects are presented in
Table 1. Their record in the MOPC and APFT tests
was 161.7 and 263.2, respectively. Direct aerobic
capacity values were 39 to 53 ml/kg for two
minutes and Target heart rate (THR) was 161 to
199 bpm equal to 49 to 80% of the subjects' aerobic
power (Table 2). A moderate correlation was
observed between the two students' performance
tests (Table 3), however,this proportion was not
significant with respect to the coefficient of
determination (R2 = 0.28).

Table 1. The anthropometric indices and the results of the functional test of the subject

Performance Test (Score)
Variable APFT MOPC BMI . .
(kglcm?) Height(cm) Weight(kg)
Statistics

Mean 263.2 161.7 18 171.9 66.075

SD 29.6 37.9 16.4 5.18 9.23
Minimum value 230.6 148.3 15.7 167.53 59.48
maximum value 291.7 202.1 20.3 176.27 72.66

Table2. Physiological variables During the exhausting test
Variable Heart Rate
Intensity (bpm) VO,max
Statistics (%VO,max) (ml/kg/min) Pulse O,

Mean 64.12 180.61 46.05 18.1
SD 9.63 8.98 3.21 2.15
Minimum value 49 161 39.01 13.2
maximum value 79 199 53 23

Abbreviations: SD; The standard deviation, APFT; Army physical fitness test, MOPC; Military Optimal Performance

Table 3: Relationship of mean APFT performance tests with MOPC

Statistics Mean SEE R R2 P value
Performance
test
APFT 263.2 | 0.128 0.49 0.28 0.005
MOPC 161.7

Challenge, BMI; body mass index.
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High Intensity Motor Performance
Mobility for Battle (MOB)

\ FINISH
( & s V=

S
7] 10 Y
= A 3
2 RDs Right
::_" Hand
- i .
2 Pulh-ups
Roll Iefi
4 - 3
== "—-—._,_________—
; 2 l’u&-u » T Beqr a :
o . s P! A Crawl = e
Roll Right < o
R [
= —
; 2 Push-ups P -
s Roll Left 2 eft
[7e] Hand TART
Standing 2
wy L o ’ "
Long : 5 YARDS
Jumps = \ v

Tawo Laps $

Warter Can Carry 5 YARDS —»
2 YARDS 10 YARDS S 18 1
! Twist (20 Reps)

14 Run to Twist

Figure 1. Mobility for Battle. This test measures high-intensity motor performance. This test consists of a series of high-
intensity obstacles and tasks that a soldier must successfully complete within the specified time.
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4. Discussion

Researchers report improvement in fitness level
by assessing military fitness during 1975- 2003.
It has also been stated that high-level physical
fitness enables the military to carry out targeted
missions with minimal fatigue and energy (21).
Regular exercise also improves individual
ability and general health (22). In the military
forces, high levels of physical fitness are
essential not only for health but also for special
military functions and injury prevention.
Experimental and field research has shown that
soldiers with higher physical fitness have better
performance in actual or simulated military
operations, and those with lower fitness are
more susceptible to injury (23-28)In more than
20 case studies, factors such as muscular
strength and endurance and cardiovascular
fitness have been reported as key elements in
military service during combat. In recent years,
researchers have been designing and
implementing various tests that have yielded
different results at different times, and these
results have contributed greatly to the growing
military trend of different countries. But
gathering data, evaluating and quantifying the
position of the military in real battle scenes and
maneuvers is a difficult task. The weaknesses of
the organizations involved in standardizing the
functions and formulation of the norms of
fitness of the armed forces of the country are
barriers that do not provide a detailed
description of the physical needs of the military
and the factors contributing to its problems
(21). In planning military exercises, trainers
need information such as determining the level
of fitness required of different combat units and
units according to the type of duty and
responsibility and performing physical fitness
tests to determine individuals' physical fitness.
The necessity of physical activity and physical
tests in the military has been emphasized by
Knapik (1989). Heydari et al.

(2009), based on the findings of their research,
concluded that the physical fitness of soldiers
increases during training, but this amount does
not provide all the dimensions of physical fitness
required for successful military operations (29).
Muscle strength plays a key role in carrying
heavy ammunition and performing military
duties and cardiovascular fitness (25, 28)In a
study comparing the effect of selected combined
exercise and current exercise training on
improving physical fitness levels, Nikroo et
al(2014) Suggested that selected combination
exercise training program more effective
response to improved physical fitness levels in
soldiers than current exercise training(27).
Colmenero et al. (2014), investigate a relatively
large number of experiments evaluating
muscular endurance (eg sit-ups), maximal
strength (eg grip strength, vertical jump, etc.)
and flexibility (eg sit and reach) in military. They
stated that the major problem when assessing
skeletal muscle fitness is that there is no
appropriate standard for the test. For example,
different types of sit-ups (a number of tests in
one minute, a number of tests in two minutes,
and a number of tests to fatigue, etc.) have been
prevented from comparing studies(24). It should
be noted that many of the tests in this study have
focused on assessing skeletal muscle fitness in
the upper body. The upper-level power seems to
have a greater impact on military duties.
However, low trunk evaluation is also of great
importance with regard to the combat duties of
military or security forces (23). Considering the
high endurance and muscle strength needed to
carry the injured, lifting the ammunition box,
carrying military equipment on the sidewalks, as
well as moving equipment, officers and ground
forces And this is an important factor in military
activity. Mari¢ et al (2013) stated that physical
activity programs over a four-year
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period only slightly improve students’ physical
abilities (26). Bararpour et al (2016) found that
the highest scores in cardiovascular tests and
the lowest scores in endurance and muscle
strength tests, respectively, were found in In
assessing the physical and motor fitness of the
officers, students(23). Spartali et al. (2014)
examined anthropometric indices as predictors
of physical performance in Greek military
students. Their results showed that students
with lower BMI and body fat achieved better
results during performance tests. Body fat
percentage was a more accurate predictor of
performance than BMI. In general, the use of
more than one component of anthropometric
characteristics was emphasized to classify
students' physical status, and the case is not
purely based on BMI values (30). Jones et al.
(2012) also examined the results of individual
tests of the US Army Physical Fitness Test (PFT)
and BMI of military students. They stated that if
there was a correlation between BMI scores and
the military fitness test, more accurate
commanders could organize future fitness
assessments (31). Their results showed no
significant relationship between BMI and push-
ups, sit-ups, or 2-miles run. .BMI does not
accurately predict students' military fitness test
scores. They said further studies are needed to
determine the relationship between military
fitness test scores and other anthropometric
measures. In addition, in the research on non-
military, the results of Monyeki et al. (2007)
showed that there is a significant relationship
between physical composition and physical
fitness. Of course, this is not always the case in
the expected direction and it is important to
note that BMI should not be considered as a
measure of obesity or overweight and can be an
indicator of muscle mass (32). According to the
research conducted on the military in different
countries over the years and the

results obtained for the best possible
performance along with the militarization
system, the countries are using different
systems to enhance the capability of their
forces. In most countries, physical fitness
factors (speed, agility, coordination, strength,
power and endurance) have been used (33).
According to the present studies in Iran,
unfortunately, there is no proper field test
model to measure the military performance.
Among the tests and studies available in
assessing military readiness, tests have focused
more on assessing general fitness skills and less
on military performance or combat readiness in
their actual environment. The purpose of this
study was to evaluate the accuracy and
capability of MOPC and APFT according to
cardiovascular fitness level.

The results of this study showed that 25 military
students with BMI equall 15.7-20.3 kg/m2 and
with average body composition of 18 kg/m?2
showed moderate correlation with APFT
functional test (R = 0.49 and SEE = 0.12). Note
that the distribution of test record time in MOPC
tends to be negatively skewed. This is
considered an indicator for assessing speed and
coordination during battle and maneuvers, so
that fewer people were able to achieve
acceptable standard scores than the APFT test.
As a result, subjects reported performing the
MOPC test a bit more difficult than the APFT
test. Given that (R2 = 0.28), that is, the
dependency between the two functional tests of
alliance is influenced by other confounding
factors that are outside of the existing
components and that the role-play tests. In
other words, even the 50% runtime or record of
military fitness scores in the APFT test cannot
be predicted from the MOPC test score.
Therefore, in spite of the subjects having the
best body composition and optimal
cardiovascular endurance,
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they need more motor abilities. Therefore, the
MOPC test can be recommended for better
evaluation of military training. However,
comparing these two tests in actual combat or
combat studying  the
biophysiological variables during execution
requires further research. The results are
agreement with the results of the Crowder et al
(2013) in which they found that two push-ups
and sit-ups tests had the highest scores (Score 4)
in terms of significant correlations with other
assessments. push-ups with sit-ups, ATB, CPU,
MOB and ATB were significant and sit-ups with
push-ups, 2B, MOB, ATB was significant. In
addition, the global structure of endurance is
unique and different from power (12). There is
no single measurement unit that assesses both
power and endurance, and this certainly applies
to and sit-ups and push-ups. If one wants to
consider a particular global structure for Army
readiness, one must evaluate the variables of
endurance, strength, and mobility. Multifaceted
aspects are crucial to the readiness of the
military, the highest individual MPOC
performance (92.8%, 232) is related with APFT
scores (294, 98%). Also the lowest individual
performance with high scores of MOPC (79;
31.6%) and Mean APFT scores (236; 8.7%) were
correlated. The results show that soldiers are
only able to perform the 135-pound bench press
for 7 reps and are able to perform in the MOB for
110 seconds, which is 31 seconds lower than the
fastest soldier record (12). In the present study,

situations and

based on the internal correlation test between
MOPC test items, it was shown that the reliability
of the military specialty test is high and
acceptable. In other words, in order to evaluate
combat capability and military performance in
war, using a military performance test is an
appropriate choice. The MOB test measures
high-intensity power, but the SCET test evaluates
the overall fitness factors of high-intensity
soldiers. Therefore, MOB testing incorporates

the essential factors of physical fitness that are power-
based military exercises. Bompa believed that based
on an exercise model, more strengh, endurance, speed
and power were needed to maintain the best
performance (33). All of these factors have been
applied to the MOB test and it can be stated that the
specificity of the MOB test for the military skills in the
present study can be justified. In this study, among the
controllable limitations to age and sex of subjects, time
and place of training, subject's living conditions and
uncontrollable limitations to individual differences,
Subjects' levels of motivation, variations in interest,
and physical and physiological characteristics of the
subjects were noted.

Conclusion

However, having adequate aerobic power for the
military forces indicates optimal levels of
cardiopulmonary fitness. But in terms of the level of
specialized performance when performing the test, it is
not able to evaluate proper motor readiness It is
therefore suggested that the components of military
performance tests be reviewed and refined.

65



Research article

Journal of Sports Physiology and Athletic Conditioning. 2023; 3 (9): 56-68

Acknowledgements

The authors would like to thank all the
participant for their time and effort during the
tests.also thank From the assistance of the
commander of Imam Ali's officer's university
and Research Assistant.

Funding
This study did not have any funds.

Compliance with ethical standards

None declared.

Ethical approval the research was conducted
with regard to the ethical principles.

Informed consent Informed consent was obtained
from all participants.

Author contributions

Conceptualization: Methodology:
Software: FT
Validation: Formal analysis:
Investigation:.,
Resources: Data curation:

Writing - original draft:
Writing - review & editing:
Visualization: Supervision:
Project administration:

Funding acquisition:

66



Research article

Journal of Sports Physiology and Athletic Conditioning. 2023; 3 (9): 56-68

References

1. KORDI M. GHADAMI M., EDALATKHAH F.
EVALUATING EFFECTIVENESS OF EXECUTING SUGGESTION
SYSTEM ON FACILITATING EXECUTIVE PROCESS OF
TEHRAN MUNICIPALITY.  URBAN MANAGEMENT
STUDIES[Internet]. 2011;3(7):79-92. Available from:
https://sid.ir/paper/199315/en.

2. Ghanbarzadeh, M. (2017). The Effect of an Intensity
Interval Training (Hit) on the Fitness and Body Composition
of the Military Personnel. Journal of Military Medicine, 18,
367-374. https://www.semanticscholar.org/paper/The-
Effect-of-an-Intensity-Interval-Training- (Hit)-
Ghanbarzadeh/fbf1a435523d343c3a3dbb7476899fe041c0
6dc2 .

3. Knapik ]]J, Canham-Chervak M, Hoedebecke E,
Hewitson WC, Hauret K, Held C, Sharp MA. The fitness
training unit in U.S. Army basic combat training: physical
fitness, training outcomes, and injuries. Mil Med. 2001
Apr;166(4):356-61. doi: 10.21236/ada400610. PMID:
11315481.

4, Grier T, Canham-Chervak M, McNulty V, Jones BH.
Extreme conditioning programs and injury risk in a US Army
Brigade Combat Team. US Army Med Dep J. 2013 Oct-Dec:36-
47.PMID: 24146241.

5. Harman EA, Gutekunst D], Frykman PN, Nindl BC,
Alemany JA, Mello RP, Sharp MA. Effects of two different
eight-week training programs on military physical
performance. ] Strength Cond Res. 2008 Mar;22(2):524-34.
doi: 10.1519/]JSC.0b013e31816347b6. PMID: 18550970.

6. Mohammadi, S., Rostamkhani, F., Riyahi Malayeri, S.
et al. High-intensity interval training with probiotic
supplementation decreases gene expression of NF-kf3 and
CXCL2 in small intestine of rats with steatosis. Sport Sci

Health 18, 491-497 (2022).
https://doi.org/10.1007/s11332-021-00829-5.
7. Knapik ], Daniels W, Murphy M, Fitzgerald P, Drews

F, Vogel |. Physiological factors in infantry operations. Eur ]
Appl Physiol Occup Physiol. 1990;60(3):233-8. doi:
10.1007/BF00839165. PMID: 2347328.

8. Riyahi Malayeri, S., Nikbakht, H, Gaeini (2014).
Serum Chemerin Levels and Insulin Resistance Response to
High- Intensity Interval Training in Overweight Men. Bulletin
of Environment, Pharmacology and Life Sciences, 3(2), pp.
385-389.

9. Riyahi Malayeri S, Kaka Abdullah Shirazi S, Behdari
R, mousavi Sadati K. Effect of 8-week Swimming training and
garlic intake on serum ICAM and VCAM adhesion molecules
in male obese rats. . JSSU 2019; 26 (10) :867-878.URL:
http://jssu.ssu.ac.ir/article-1-4695-en.html.

10. Sharp MA, Legg S]. Effects of psychophysical lifting
training on maximal repetitive lifting capacity. Am Ind Hyg
Assoc J. 1988 Dec;49(12):639-44. doi:
10.1080/15298668891380385. PMID: 3213818.

11. Vanderburgh PM. Occupational relevance and body
mass bias in military physical fitness tests. Med Sci Sports
Exerc. 2008 Aug;40(8):1538-45. doi:
10.1249/MSS.0b013e31817323ee. PMID: 18614935.

12. Crowder TA, Ferrara AL, Levinbook MD. Creation of
a criterion-referenced Military Optimal Performance
Challenge. Mil Med. 2013 Oct;178(10):1085-101. doi:
10.7205/MILMED-D-13-00081. PMID: 24083922.

13. Fakourian A, Azarbaijani M, Peeri M. Effect a period
of selective military training on physical fitness, body mass
index, mental health and mood in officer students. 2012.
https://www.researchgate.net/publication/289520972_E

FFECT_A_PERIOD_OF_SELECTIVE_MILITARY_TRAINING_O

N_PHYSICAL_FITNESS_BODY_MASS_INDEX MENTAL_HEA

LTH_AND_MOOD_IN_OFFICER_STUDENTS.

14. Artero EG, Lee DC, Lavie C], Espafia-Romero V, Sui
X, Church TS, Blair SN. Effects of muscular strength on
cardiovascular risk factors and prognosis. ] Cardiopulm
Rehabil  Prev. 2012  Nov-Dec;32(6):351-8.  doi:
10.1097/HCR.0b013e3182642688. PMID: 22885613;
PMCID: PMC3496010.

15. Roy TC, Springer BA, McNulty V, Butler NL. Physical
fitness. Military medicine. 2010;175(suppl_8):14-20
https://www.researchgate.net/publication/278000131_M
ilitary_Medicine_Volume_175_August_2010_Supplement_T
otal_Force_Fitness_for_the_21st Century_A_New_Paradigm
/

16. Welk GJ], Going SB, Morrow JR Jr, Meredith MD.
Development of new criterion-referenced fitness standards
in the FITNESSGRAM® program: rationale and conceptual
overview. Am ] Prev Med. 2011 Oct;41(4 Suppl 2):S63-7.
doi: 10.1016/j.amepre.2011.07.012. PMID: 21961614.

17. Heydari S T, Khoshdel A, Sabayan B, Abtahi F,
Zamirian M, et al. Prevalence of Cardiovascular Risk Factors
Among Military Personnel in Southern Iran. Int Cardio Res
J.2010;4(1):e67653 . https://brieflands.com/articles/ircrj-
67653.html.

18. Knapik JJ, Bullock SH, Canada S, Toney E,
Wells JD, Hoedebecke E, Jones BH. Influence of an
injury reduction program on injury and fitness outcomes
among soldiers. Inj Prev. 2004 Feb;10(1):37-42. doi:
10.1136/ip.2003.002808. PMID: 14760025; PMCID:
PMC1756537.

19. Barlow CE, Kohl HW 3rd, Gibbons LW, Blair
SN. Physical fitness, mortality and obesity. Int J Obes
Relat Metab Disord. 1995 Oct;19 Suppl 4:S41-4. PMID:
8581093.

67


https://brieflands.com/articles/ircrj-67653.html
https://brieflands.com/articles/ircrj-67653.html

Research article

Journal of Sports Physiology and Athletic Conditioning. 2023; 3 (9): 56-68

20. Kianmehr P, Nazem F. Evaluation of validity and
capability of professional function test of Iranian firemen.
Journal Mil Med. 2011;13(3):147-53
https://www.magiran.com/paper/919197 /evaluation-of-
validity-and-capability-of-professional-function-test-of-
iranian-firemen?lang=en .

21. Knapik J], Sharp MA, Darakjy S, Jones SB, Hauret KG,
Jones BH. Temporal changes in the physical fitness of US
Army recruits. Sports Med. 2006;36(7):613-34. doi:
10.2165/00007256-200636070-00005. PMID: 16796397.

22. Knapik J. The Army Physical Fitness Test (APFT): a
review of the literature. Mil Med. 1989 Jun;154(6):326-9.
PMID: 2498771.

23. Barapour E, Jajalvand M, samet M. Evaluation of
physical and motor readiness of cadets based on army
international norms. EBNESINA 2016; 18 (3) :18-25

URL: http://ebnesina.ajaums.ac.ir/article-1-421-fa.html.

24. Colmenero MH, Vicente GF, Ruiz JR. Assessment of
physical fitness in military and security forces: a systematic
review. European Journal of Human Movement. 2014(32):3-
28.https://www.eurjhm.com/index.php/eurjhm/article/vi

ew/317.

25. Knapik JJ, Harman EA, Steelman RA, Graham BS. A
systematic review of the effects of physical training on load
carriage performance. | Strength Cond Res. 2012
Feb;26(2):585-97. doi: 10.1519/]SC.0b013e3182429853.
PMID: 22130400.

26. Mari¢ L, Krsmanovi¢ B, Mraovi¢ T, Gogi¢ A,
Sente J, Smaji¢ M. The effectiveness of physical education
of the Military Academy cadets during a 4-year study.
Vojnosanit  Pregl. 2013  Jan;70(1):16-20.  doi:
10.2298/vsp1301016m. PMID: 23401924.

27. Nikroo, H., Barancheshme, & Azoore (2014). The
comparison of the effects of combined selection of
exercises and current sports activities on the improvement
of physical fitness of soldiers during the training term of
national service. Journal of Military Medicine, 16, 9-16.

28. Riyahi Malayeri, S., Saei, M. (2019). ‘Changes in
Insulin resistance and serum levels of resistin after 10
weeks high intensity interval training in overweight and
obese men., Sport Physiology & Management
Investigations, 10(4), pp. 31-42.

29. Mohammadi H, Sahebazamani M. Changes in
soldiers’ aerobic fitness and muscle endurance during
initial basic training of police. International journal of
applied exercise physiology. 2012 Dec 16;1(2).

30. Spartali I, Kostantinos H, loannis K,
Thrasivoulos P. Body fat percentage and body mass
index as predictors of cadets’ physical performance.
The Open Sports Sciences Journal. 2014;7(1)..
https://www.researchgate.net/publication/26086893
4 Body Fat Percentage_and Body Mass_Index_as_
Predictors_of_Cadets' Physical_Performance.

31. Jones, K., DeBeliso, M., Sevene, T.G., Berning,
J.M., & Adams, K.J. (2012). Body Mass Index and
Army Physical Fitness Test Standards in ROTC Cadets.
https://www.semanticscholar.org/paper/Body-Mass-
Index-and-Army-Physical-Fitness-Test-in-Jones-
DeBeliso/e51fa0d3b707d2c9f4f1218845935ba5a257¢e
82d?utm_source=direct_link.

32. Monyeki MA, Koppes LL, Monyeki KD,
Kemper HC, Twisk JW. Longitudinal relationships
between nutritional status, body composition, and
physical fitness in rural children of South Africa: The
Ellisras longitudinal study. Am J Hum Biol. 2007 Jul-
Aug;19(4):551-8. doi: 10.1002/ajhb.20616. PMID:
17546607.

33. Bompa T, Buzzichelli C. Periodization
Training for Sports, 3E: Human Kinetics; 2015.
https://a.co/d/4WXBbnO.

68


http://ebnesina.ajaums.ac.ir/article-1-421-fa.html
https://www.eurjhm.com/index.php/eurjhm/article/view/317
https://www.eurjhm.com/index.php/eurjhm/article/view/317
https://www.researchgate.net/publication/260868934_Body_Fat_Percentage_and_Body_Mass_Index_as_Predictors_of_Cadets'_Physical_Performance
https://www.researchgate.net/publication/260868934_Body_Fat_Percentage_and_Body_Mass_Index_as_Predictors_of_Cadets'_Physical_Performance
https://www.researchgate.net/publication/260868934_Body_Fat_Percentage_and_Body_Mass_Index_as_Predictors_of_Cadets'_Physical_Performance
https://www.semanticscholar.org/paper/Body-Mass-Index-and-Army-Physical-Fitness-Test-in-Jones-DeBeliso/e51fa0d3b707d2c9f4f1218845935ba5a257e82d?utm_source=direct_link
https://www.semanticscholar.org/paper/Body-Mass-Index-and-Army-Physical-Fitness-Test-in-Jones-DeBeliso/e51fa0d3b707d2c9f4f1218845935ba5a257e82d?utm_source=direct_link
https://www.semanticscholar.org/paper/Body-Mass-Index-and-Army-Physical-Fitness-Test-in-Jones-DeBeliso/e51fa0d3b707d2c9f4f1218845935ba5a257e82d?utm_source=direct_link
https://www.semanticscholar.org/paper/Body-Mass-Index-and-Army-Physical-Fitness-Test-in-Jones-DeBeliso/e51fa0d3b707d2c9f4f1218845935ba5a257e82d?utm_source=direct_link

