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This study aimed to investigate the effect of a high-intensity interval training
(HIT) program on the body mass index (BMI) of military personnel. This
controlled pretest—posttest intervention included 30 military personnel who
were randomly allocated to experimental and control groups (n=15 each). Body
weight and height were measured using an AND digital scale (Model HL400)
and a SECA stadiometer, respectively. The 8-week HIIT protocol was based on
Buchheit and Laursen (2013) and was performed three sessions per week.
Because the assumptions required for ANCOVA were not met, between-group
posttest BMI scores were compared using one-way ANOVA. Analyses were
performed in SPSS version 25 with statistical significance set at p<0.05. There
was no statistically significant between-group difference in posttest BMI
(F(1,28)=3.212, p=0.084, n*=0.103). Under the present 8-week protocol, HIIT
did not produce a statistically significant between-group difference in BMI.
Future studies should include direct measures of body composition and dietary
monitoring to evaluate changes not captured by BMI.

Keywords: High-Intensity Interval Training, Body Mass Index, Military
Personnel



https://kmanpub.com/
https://doi.org/10.61838/kman.longevity.106
http://creativecommons.org/licenses/by-nc/4.0
https://orcid.org/0000-0002-8039-0613
https://orcid.org/0000-0001-7447-2658
https://orcid.org/0000-0002-5437-1275
https://crossmark.crossref.org/dialog/?doi=10.61838/kman.longevity.106
http://creativecommons.org/licenses/by-nc/4.0

Extended Abstract

Introduction

Military personnel face distinctive occupational demands that require sustained levels of physical
fitness, endurance, strength, speed, and resistance to fatigue. Maintaining an appropriate physical
condition is therefore an essential component of military readiness and operational effectiveness.
Inadequate physical condition, excessive body weight, and unfavorable body composition may impair the
ability of military personnel to perform physically demanding occupational tasks. Previous research has
demonstrated that body weight and body composition are important factors associated with physical
fitness, health, and operational performance in military populations (Knapik et al., 2006; Sharp et al., 2008).
Accordingly, effective strategies for maintaining healthy body weight and improving physical
conditioning are particularly important for military organizations.

Overweight and obesity have also become major public health concerns because excess body fat
is associated with cardiovascular disease, metabolic abnormalities, reduced quality of life, and limitations
in physical functioning. These consequences are especially relevant to occupational groups such as
military personnel, whose physical health and functional capacity are directly related to professional
performance (World Health Organization, 2024). Body mass index (BMI), calculated as body weight divided
by height squared, remains one of the most widely used indicators for classifying individuals as
underweight, normal weight, overweight, or obese. Although BMI cannot distinguish fat mass from lean
or muscular mass, its simplicity, low cost, and ease of measurement have made it a commonly used
indicator in population-based and clinical assessments (World Health Organization, 2024). Within military
populations, BMI can similarly serve as an initial screening indicator for monitoring weight status and
identifying personnel at risk of excessive body weight.

Regular physical activity is one of the principal approaches to weight management and
enhancement of physical health. Exercise may contribute to weight control through increased energy
expenditure, improved cardiorespiratory capacity, and favorable metabolic adaptations. Nevertheless,
adherence to prolonged exercise programs can be difficult in occupational environments in which
personnel have limited time available for structured training. This challenge has encouraged increasing
interest in time-efficient exercise modalities capable of producing substantial physiological stimulation
within relatively short periods (Garber et al., 2011; Gibala et al., 2012).

High-intensity interval training (HIIT) has emerged as one such exercise strategy. HIIT generally
consists of repeated short periods of high-intensity activity interspersed with periods of rest or lower-
intensity activity. Its ability to expose individuals to high exercise intensities within a comparatively short
total training duration makes it potentially useful for populations with occupational time constraints,
including military personnel (Buchheit & Laursen, 2013; Gibala et al., 2012). Previous studies have associated
HIIT with improvements in aerobic capacity, insulin sensitivity, cardiovascular functioning, metabolic
health, and certain aspects of body composition (Batacan et al., 2017; Wewege et al., 2017). However,
findings concerning its effects on body weight and BMI have not been uniform. Some investigations have
reported reductions in body fat and improvements in body composition, whereas changes in total body
weight or BMI have sometimes been limited or statistically nonsignificant (Keating et al., 2017; Wewege et
al., 2017). Such variation may reflect differences in intervention duration, training intensity and volume,
baseline characteristics of participants, and dietary status.
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These issues are particularly important in military populations because military personnel may
differ from the general population in baseline fitness, muscularity, occupational physical activity, and
daily energy expenditure (Knapik et al., 2006; Sharp et al., 2008). Consequently, findings obtained from
nonmilitary populations cannot necessarily be generalized directly to military personnel. Considering the
need for practical and time-efficient exercise protocols in military settings and the inconsistent evidence
regarding the influence of HIIT on weight-related outcomes, the present study aimed to determine the
effect of an eight-week HIIT program on BMI among military personnel.

Methods and Materials

The study was a controlled interventional investigation using a pretest—posttest design with
experimental and control groups. The study population consisted of military personnel. Sample size was
determined using G*Power software based on an effect size of 0.45, statistical power of 0.95, and a
significance level of 0.05. Thirty participants were recruited and randomly assigned through simple
randomization to either the experimental group or the control group, with 15 participants in each group.

Participants were men aged 20-45 years. Eligibility criteria included appropriate physical health
confirmed by a military physician, absence of chronic illnesses or movement limitations that could prevent
participation in exercise, no injury or surgery during the preceding six months, written consent to
participate, absence of concurrent medications or treatments capable of influencing physical or
psychological functioning, and commitment to regular attendance throughout the eight-week intervention.
Participants were excluded if they developed acute or chronic illness, experienced physical injury or
disability, missed more than two training sessions, withdrew cooperation or consent, used medications
affecting physical or psychological functioning, or participated in exercise programs outside the study
protocol that could influence the results.

Demographic information, medical history, readiness for physical activity, and health and physical
activity status were assessed before participation. Body weight was measured using an AND HL400
digital scale, and height was measured using a SECA stadiometer. BMI was subsequently determined
from body weight and height measurements.

The HIIT intervention lasted eight weeks and was conducted three times per week. Each session
consisted of warm-up, main interval training, and cool-down phases. Participants initially completed a 10-
minute warm-up consisting of five minutes of light running at 40-50% of maximal heart rate, three
minutes of dynamic movements such as lunges, squats, and joint-mobility exercises, and two minutes of
progressively intensified running reaching approximately 65% of maximal heart rate.

During weeks 1-2, the main exercise phase consisted of 10 one-minute intervals performed at 85—
90% of maximal heart rate, with one minute of active recovery at 50-60% between intervals. During
weeks 3-5, the number of intervals increased to 12 and intensity increased to 90—-95% of maximal heart
rate. During weeks 6-8, participants performed 15 intervals at 90-100% of maximal heart rate. Exercise
intensity was monitored through heart-rate measurement and a Borg rating of perceived exertion of
approximately 17-19. Maximum heart rate was estimated using the 220-minus-age formula.

Each session ended with five to seven minutes of light walking and stretching of major muscle
groups. Depending on the intervention week, total session duration was approximately 34-46 minutes.
Safety procedures were applied throughout the intervention.



Data distribution and variance homogeneity were evaluated before inferential analysis. Because
the assumptions necessary for analysis of covariance were not satisfied, posttest BMI scores were
compared between groups using one-way analysis of variance. Statistical analyses were performed using
SPSS version 25, with the significance level established at p<0.05.

Findings

The final sample consisted of 30 male military personnel aged 2045 years, with 15 participants
in the experimental group and 15 in the control group. The mean age of the experimental group was 33.88
years (SD=4.54), compared with 35.95 years (SD=5.92) in the control group. Mean height was 178.69 cm
(SD=2.83) in the experimental group and 179.14 cm (SD=3.66) in the control group.

At pretest, mean body weight was 78.22 kg (SD=3.84) in the experimental group and 77.63 kg
(SD=4.01) in the control group. At posttest, mean body weight decreased to 75.29 kg (SD=3.48) in the
experimental group, whereas the control group had a mean posttest weight of 78.50 kg (SD=3.87).

For BMI, the experimental group had a pretest mean of 24.52 (SD=1.66), while the control group
had a pretest mean of 24.20 (SD=1.34). Following the eight-week intervention, mean BMI in the
experimental group was 23.60 (SD=1.50), compared with 24.46 (SD=1.80) in the control group. Thus,
descriptively, BMI declined in the HIIT group while remaining relatively stable or increasing slightly in
the control group.

Because the requirements for covariance analysis were not met, a one-way analysis of variance
was conducted to compare posttest BMI between the experimental and control groups. The resulting
between-group difference did not reach conventional statistical significance, F(1,28)=3.212, p=0.084,
1n*=0.103. Consequently, despite the descriptive reduction observed in the experimental group, there was
insufficient statistical evidence to conclude that the eight-week HIIT protocol produced a significant effect
on BMI compared with the control condition. The research hypothesis regarding a significant effect of
HIIT on BMI was therefore not supported.

Discussion and Conclusion

The principal finding of this study was that eight weeks of HIIT did not produce a statistically
significant between-group difference in BMI among the participating military personnel. Although the
experimental group demonstrated a descriptive reduction in BMI from pretest to posttest, the between-
group comparison failed to reach the predetermined significance threshold. This finding should not,
however, be interpreted as definitive evidence that the HIIT intervention produced no beneficial changes
in participants’ physical condition.

A central issue in interpreting the findings concerns the limitations of BMI as an indicator of
changes resulting from exercise. BMI reflects the relationship between total body weight and height but
does not differentiate among fat mass, skeletal muscle mass, lean tissue, and body water. Exercise may
reduce fat mass while simultaneously maintaining or increasing muscular mass. Under such
circumstances, meaningful improvements in body composition could occur without producing a
sufficiently large change in total body weight or BMI. This consideration is particularly relevant to
military personnel, who may have relatively high levels of muscularity and occupational physical activity.

The characteristics of the training protocol may also have contributed to the nonsignificant result.
Although HIIT provides a substantial physiological stimulus, its influence on body weight depends on
training intensity, interval duration, recovery periods, number of repetitions, weekly frequency, and
overall intervention duration. The present eight-week, three-session-per-week protocol may have been
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sufficient to stimulate cardiovascular or metabolic adaptations but insufficient to produce a sufficiently
large reduction in overall body mass to generate a statistically significant between-group BMI difference.

Dietary intake represents another important consideration. Changes in body weight depend on the
interaction between energy expenditure and energy intake. Increased energy expenditure during exercise
may be partly compensated for by increased food consumption, appetite changes, or reductions in physical
activity during other parts of the day. Because dietary intake was not strictly controlled, nutritional
differences may have reduced the observable effect of the exercise intervention on body weight and BMI.

The findings consequently emphasize the importance of selecting outcome measures that
correspond closely to the physiological effects expected from an exercise intervention. In military
populations, BMI alone may be insufficient for evaluating the effectiveness of conditioning programs.
Future investigations should incorporate direct measures such as body-fat percentage, fat mass, lean body
mass, skeletal muscle mass, waist circumference, skinfold thickness, and waist-to-height ratio. Dietary
intake and total daily physical activity should also be monitored more carefully.

In conclusion, the eight-week HIIT intervention used in this study did not result in a statistically
significant improvement in BMI compared with the control condition among military personnel.
Nevertheless, the absence of a significant BMI effect does not exclude the possibility of favorable changes
in body composition, metabolic function, or physical fitness. HIIT may therefore remain a potentially
useful and time-efficient component of military physical-conditioning programs, but its effectiveness
should be evaluated through comprehensive body-composition and fitness indicators rather than BMI
alone. Future research using longer interventions, direct assessment of fat and lean mass, controlled
nutritional conditions, and more comprehensive physiological outcomes is necessary to determine more
precisely the role of HIIT in improving the physical condition of military personnel.
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