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Background: Physical activities during military services must not only provide appropriate body fitness and health but also should 
reduce the physical and psychological problems.
Objectives: This study aimed to evaluate physical fitness and body composition measures of male military officer trainees and compare 
them with those with APFT and WHO standards.
Materials and Methods: In this research, 150 junior and senior officer trainees (75 in each group) were randomly selected and their body 
composition as well as cardiovascular fitness and muscular endurance were compared. Their mean age was 18.5 ± 0.5 and 23.1 ± 0.31 years; 
they had mean weight of 65.0 ± 7.05 and 67.4 ± 8.13 kg, and mean height of 174.4 ± 5.38 and 174.1 ± 5.68, respectively.
Results: There was a significant difference in the physical fitness indices (cardiovascular and muscular endurance) between junior and 
senior officer trainees (P < 0.05), and the senior officers had a higher rank. Both groups obtained the highest ranks based on APFT standard. 
There was no significant difference between the two groups in terms of BMI and BF% based on WHO and Western Army Standard (P > 0.05) 
and both were in normal range.
Conclusions: Military officer trainees have a good physical fitness and body composition which is possibly due to the appropriate physical 
activities during their training courses.
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Implication for health policy/practice/research/medical education:
Assessment of physical fitness would enhance our understanding about possible influential factors in order to improve training methods in particular 
for military forces. Furthermore, it may reveal potential weaknesses in our current program which leads to a better plan.
Copyright © 2013, AJA University of Medical Sciences. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://
creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

1. Background
Materiel readiness is one of the major challenges for ev-

ery country because an unprepared army cannot protect 
any territory. Obviously, human elements are the major 
determinants of the military preparation. Then, physi-
cal fitness and body composition assessmentsare the 
common concerns of all armed forces since the ancient 
times. However, along with science and technology de-
velopment, there has been substantial evolution in those 
training in a way that nowadays, simple, rapid, inexpen-
sive, and exact military skills in armed forces are target-
ed. For a military officer, physical fitness includes capac-
ity for continuous and skillful movements and ability for 
the recovery after a vigorous effort. This increases the re-
quired features for complete fulfilling of duties, inspires 
obtaining combat skills, and improves self-confidence in 
confrontation with any given situation (1).

Living and working in non-conventional places such as 
high mountains, deserts, forests, rivers and vigorous and 
long-term physical activities are constant parts of mili-

tary jobs. Too much action and unfavorable weather can 
produce stresses, stimulating catabolic processes and 
physical strength by decreasing the immunity functions, 
increased disease incidence, malnutrition and poor per-
formance (2). The US Army had a bad experience in the 
first days of war for physically unprepared (eventhaugh 
they were fully armed) soldiers against trained Korean 
soldiers in June 1950. They had to leave the battlefield 
and left their citizen fellows and equipment because 
they were not trained enough to carry heavy loads. The 
valuable lessons by Smith team in Korean war provoked 
a movement in training headquarters in the Western 
region countries for improving body composition and 
physical fitness of their soldiers (3).

A review on the Iranian defense against 8-year Iraq war 
demonstrated that although Iranians benefited from in-
spired and devoted soldiers with spiritual power, they 
didn’t have enough time for appropriate and systematic 
physical trainings for the volunteers who rushed toward 
the battlefields to protect their country only after a short- 
training period. Although the post-war peace provided 
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an opportunity for better scientific trainings of military 
forces, it seems that more information about the current 
situation is required. Several evidences showed that high 
cardiovascular endurance and long-term exercising abil-
ity, would highly impress the physical and psychological 
health of the people (4). Knapik (1993) reported that phys-
ical trainings from low to severe extent such as gun prac-
tices and marching are significantly correlated to the 
physical fitness indices. They can also be used for the peo-
ple quitting smoking and their fortification along with 
other activities (3). Armed trainees must own favorable 
martial and carnal readiness during training periods like 
successful crossing through barrier field, preparation 
field, military practices, and body building programs (1).

2. Objectives
This study aims to evaluate the physical fitness of junior 

and senior military officer trainees in a military universi-
ty of Iran. Description and adoptive examination of these 
features according to the available standards of army can 
provide applied suggestions for the similar cases in the 
future.

3. Materials and Methods

3.1. Sample Selection
In this study we considered at least 10% difference in the 

variables among the groups, with 80% power and 5% type 
1 error, 65 patients were intered in each group. To over-
come the potential problems, 150 military officer train-
ees (75 juniors and 75 seniors) were randomly selected by 
coding. Forms of work trend, fitness and health were dis-
tributed to make sure about physical status and personal 
satisfaction of the participants. To keep sample homoge-
neity, none of the students had regular participation in 

any sport field. They only attended in university courses 
offered as common sport programs including swim-
ming, body building, hiking, and group aerobic activities 
as well as marching, marathon racing with or without 
guns, camp practices, gun shooting which accord with 
physical training of other countries (1). Since the admis-
sion criteria for the officer training course hadnot been 
changed during the past 5 years, it can be supposed that 
senior students were at the same physical fitness level 
of junior students at th etime of entry. There was no 
disabled or critically injured person in those groups. Al-
though it was proposed that any trainee with acute respi-
ratory infection, fever, injuries in their lower extremities 
and the one with acutely ill condition was considered as 
exclusions, nobody had these criteria for exclusion.

3.2. Data Gathering Tools
The following tests were used for measuring the physi-

cal indices of military officer training: body mass index 
(BMI), body fat percent (BF %), body bioelectric resistance 
(adopted from in body 220 model) (5, 6), cardiovascular 
endurance (using 2 miles running), muscular endurance 
by push-up test (for shoulder girdle endurance), sit-up 
test (for middle trunk endurance) for 2 minutes accord-
ing to the maximum movement measured in afternoon 
time (1, 7) and then they were compared with APFT stan-
dards.

3.3. Statistical Analysis
Both descriptive and analytic methods were used. 

Means and standard deviations were used for data de-
scriptions. For inferential statistics, Kolmogrov-Smirnov 
(K-S) test was applied to check the normality, an indepen-
dent t-test was used to compare data means. SPSS soft-
ware (Version 16) was used for data analysis. The value of 
0.05 was regarded as the significance level.

Table 1. Distributing Statistical Indices of the Variables Mean of 18-24 year-old Junior and Senior Students

Variable  Mean Standard Deviation Variance Minimum Maximum P value
 Junior Senior Junior Senior Junior Senior Junior Senior Junior Senior

Age, y 18.5 23.1 0.50 0.31 0.25 0.09 18 23 19 24 -

Height, cm 174.4 174.1 5.38 5.68 29 32.2 162 162 186 187 -

Weight, kg 65 67.4 7.05 8.13 49.8 66.1 47 51 84 88 -

Body mass 
index, kg.m2

22.13 22.76 1.92 2.12 3.68 4.50 17.60 18.20 28 28.1 0.246

Body fat, % 16.60 17.12 3.50 3.85 12.29 14.87 9 10.3 28 29.4 0.267

Push-up, No. 51.96 74.59 7.97 4.97 63.6 24.70 38 61 70 82 0.000a

Sit-up, No. 66.45 85.89 7.91 4.68 62.5 21.9 50 74 85 93 0.000a

2 Mile run-
ning, min

13.78 13.24 0.75 0.58 0.573 0.343 12.15 12.28 15.23 14.68 0.008a

a Based on the results, no significant difference of p-values for junior and senior students exists
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4. Results
The main features of the two aforementioned groups 

are represented in Table 1.

4.1. Muscular Endurance Index
The mean muscular endurance of junior students was 

significantly lower than the senior students (P = 0.0001). 
The obtained scores for the sit-up test of junior and senior 
students are 100 and 81, respectively; and for the push-up 
test and based on APFT standard, these scores are 99 and 
100 (out of 100), respectively.

4.2. Cardiovascular Endurance
The mean cardiovascular endurance of junior stu-

dents is lower than senior students as shown in Table 1 
(P = 0.008). For junior and senior students, the scores in 
APFT standard are 87 and 95 out of 100 and the maximum 
oxygen consumption (VO2max) values are 53.53 and 55.34 
mL.kg -1 .min -1, respectively (Table 2); so, compared with 
Western army standard (1), junior and senior officers had 
very good and excellent ranks, respectively. 

Table 2. Maximum Oxygen Consumption Data Analysis

Variable VO2maxa, mL.kg-1.min-1 Time, min

Juniors 2 mile 
running mean

53.53 13.78

Seniors 2 mile 
running mean

55.34 13.24

a VO2max = 99.7 - [3.35 x [2-mile-run-time(min) in decimal form)] for 
male, VO2max = 72.9 - [1.77 x [2-mile-run-time(min) in decimal form)] for 
female

4.3. Body Composition Indices
There is no significant difference between BF% (P = 

0.267) and BMI (0.246) of the junior and senior students 
(Table 1). They were both in normal range. 

5. Discussion
Our findings demonstrated a better muscular endur-

ance among senior students compared with their junior 
counterparts in the military officer training center. As 
a result, physical activities in university have been in a 
correct direction; so, by completing training periods, 
juniors are expected to enhance these indices in future. 
Achieving a high score of APFT standard, it can be said 
that muscular endurance of the students, especially se-
niors, is at Western officers’ level. It shows that related 
training programs including marathon racing, march-
ing, hiking, swimming and body building have been as 
effective as physical activities of Western army.

Bagni (2008) reported that physical training competi-

tions would improve the physical fitness among army 
personnel, since he concluded a significant correlation 
between physical fitness, military readiness, and the lack 
of physical problems of the officers particularly in terms 
of their muscular strength and endurance (8). They must 
be able to carry bullet boxes, injured individuals and mili-
tary equipments for long distances and move them sever-
al times. All of these activities require high muscular en-
durance, particularly during fighting against enemies (5).

The results also showed that senior officers own high-
er cardiovascular endurance than juniors; high scores 
based on APFT standard and VO2max showed that their 
endurance is similar to the Western officers' endurance. 
Aerobic exercises including cycling, swimming, running, 
body building, and increasing muscle mass of lower body 
members by specific sports like soccer would improve 
cardiovascular and respiratory fitness and muscle com-
petencies in the trainees. They accord with the training 
programs of Western army that yield stronger and more 
effective military forces.

Wright et al. (1994) performed a 5-year longitudinal 
study on Western army and reported that the cardiovas-
cular risk factors reduced and cardiovascular endurance 
increased significantly by doing systematic aerobic activi-
ties (6). Continuous improvement in this index is neces-
sary for maintaining body preparation and preventing 
from body emaciation (1, 5). Although, cardiovascular en-
durance is considerably influenced by genetic and muscu-
lar fiber characteristics, it could be improved by appropri-
ate trainings in military officer training center. Also, the 
factors like age, gender, body composition, height, and 
distribution of muscular veins have impact on it (9, 10).

The body composition indices showed more desirable 
results of seniors compared with juniors. This shows the 
effectiveness of physical activities of the university. The 
students have probably been healthy in respect to the 
cardiovascular risk factors (light lipoprotein VLDL, LDL, 
and high blood sugar) since, they had normal scores in 
WHO standard for BMI. According to Western army stan-
dard, the in BF% index in both groups under the defined 
limit which is evaluated as a positive result.

Bishop (1999) and Vanderburgh (2006) demonstrated a 
strong correlation between military officers BF%, weight, 
and their APFT score (11, 12). Jones et al. (2007) and Bryant 
(2008) found a strong relationship between physical fit-
ness score, health, and BMI in military personnel (13, 14). 
Talbot (2009) evaluated cardiovascular risk factors and 
physical fitness scores and reported a positive correlation 
between APFT score and HDL, a negative correlation of that 
score and triglyceride level, and a relationship between to-
tal cholesterol and diastolic blood pressure and BMI (15).

In conclusion, in order to have an appropriate physical 
capability for fulfilling military duties without exhaus-
tion and muscular strains, particularly in emergency sit-
uations with rapid reactions in battlefield, a systematic 
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effective training program must be arranged. Iranian of-
ficers had a high score APFT score system. They showed 
a normal level of body composition based on WHO and 
Western army standard. So, it seems that their training 
program effectively improves their cardiovascular en-
durance and muscular performance.

Generally, a strong and positive correlation was ob-
served based on APFT and body composition indices (i.e. 
BF% and BMI). This not only improves their martial prepa-
ration, self–confidence, group collaboration, persistence, 
life quality, and intelligence during military actions, but 
also reduces their illnesses and the number of inefficient 
or semi-prepared officers.
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