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SUMMARY: Military readiness relies heavily on the physical fithess and operational capability of its personnel. This study aims
to enhance the effectiveness of body composition assessment and classification protocols within the military context.ehsivapreh
evaluation of 4370 active-duty Chilean military personnel was conducted, focusing on anthropometric characteristicsatfiplosing
tissue, muscle tissue, and anthropometric indices. The study observed significant differences in body composition betseeitlyende
men exhibiting lower levels of body fat percentage (men: 26.28 %; women: 34.62 %) but higher levels of muscle mass (men: 42.0 %
women: 36.0 %;), skeletal muscle index (men:11.81; women: 9.31), and fat-free mass index (men: 19.92; women: 18.45) compared to
women. High levels of muscle tissue were observed in both groups. By integrating these findings into a standardizedmsgessiment
a more accurate classification of military personnel was achieved, surpassing traditional methods used in sedentary atimse popul
The study advocates the future adoption of an assessment model based on artificial intelligence (Al) algorithms, whictiheonsider
multifaceted nature of body composition and its impact on operational capability. Such a model would enable militarpfiincezsgo
their personnel's physical fithess and readiness, thus enhancing their effectiveness in deployment operations.

KEY WORDS: Military readiness; Body composition assessment; Anthropometric characteristics; Gender differences;
Operational capability.

INTRODUCTION

The body composition and physical fitness of militarypopulation (Popovicet al, 2020). Historically, the
personnel are perennially significant topics for research, elassification of military body composition worldwide has
the defense and security level of individuals and materiaéen based on the exclusive assessment of adipose tissue,
assets in a specific territory largely depend on the militasyithout considering other relevant indicators such as muscle
skill level (Hormefo-Holgadet al, 2019). However, tissue, a principal component for the development of
members of the armed forces constitute a heterogeneayerational activities (Bustamante-Sancéeal, 2022). In
group, marked by diverse abilities and characteristics, bihis regard, it is pertinent to acknowledge that both high and
also by daily needs, and the trend towards changing boldyv levels of adipose and muscle tissue are health risk factors
composition and decreasing physical condition present{$ammitoet al, 2021), hence guidelines for anthropometric
current challenge that has not been overlooked in thésaluation should consider the assessment and interaction
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of both components for an optimal classification of militangoldiers (Aandstaet al., 2014). The BIA method uses either
personnel. In the current political and social context, it s single-frequency bioelectrical impedance analysis
imperative for individuals in the armed forces to be in godastrument (SF-BIA) or a multi-frequency bioelectrical
physical shape to successfully engage in vocational activitiespedance analysis instrument (MF-BIA) to measure body
requiring high levels of occupational fithess and operationabmposition (Elliset al, 1999). Muscle tissue is one of the
aptitude (Sanderscet al, 2018). A high level of physical body composition parameters that is closely related to insulin
fithess and optimal body composition, combined with thgensitivity and is associated with metabolic disorders (Rubio-
required occupational skills, are crucial factors for succeBaliz et al, 2019). Moreover, it has a positive impact on
in an operational and deployed military environmenhealth and military operational performance, and for its
(Pihlainenet al, 2023). Furthermore, it has been reportedssessment, different indices such as the skeletal muscle
that a lower amount of fat mass and a higher muscle masdex (SMI) and the fat-free mass index (FFMI) have been
are associated with better occupational performance fdeveloped, which have been validated using DXA or
various military tasks (Pihlaineat al, 2018). It is also bioelectrical impedance (Rubio-Rwet al, 2019).

important to note that the operative requirement of different

military groups need a specific body composition, and its The Skeletal Muscle Index (SMI) is a measure of
analysis is an efficient tool to maintain operative performancelative muscle mass. This method utilizes appendicular lean
in actual units (Bustamante-Sanchez & Clemente-Suarezass or muscle mass index adjusted for body size in various
2020). Body composition is an indicator of health and iways, for instance, using height squared, weight, or BMI (Cruz-
classified as one of the five components of physical fithes¥ntoftet al, 2019). A deficit in muscle mass is associated
it also has implications for military operational capacity, witlwith reduced functional capacity and physical frailty (Cruz-
negative effects of adipose tissue on strengtlentoftet al, 2019). Furthermore, recent studies have
cardiorespiratory endurance, and speed being identifiedggested a link between muscle mass deficit and
(Knihset al,, 2018) It has been shown that body compositiocardiometabolic risk factors such as type 2 diabetes,
variables are associated with many physical performanbgpertension, and metabolic syndrome (Zhahgl, 2018).
outcomes, including aerobic capacity, muscular endurandée association of SMI with the metabolic phenotype of
strength and power output, and specialized occupational tagidividuals with normal weight and with overweight/obesity
involving heavy lifting and load carriage (Had#al., 2022). remains uncertain; however, recent studies indicate that in
Although all these attributes are significant, individualsdults, muscle mass assessed from the weight-adjusted skeletal
aiming to enhance military performance should considenuscle index and body mass index is inversely associated with
prioritizing strength, hypertrophy, and power production ametabolic syndrome in both sexes (Carvathal, 2021).

the primary training goals, as these traits are deemed crucial

for success in the new Army Combat Fitness Testintroduced = The main objective of this study was to evaluate the
in 2020 (Hartyet al, 2022). Along this line, it was also effectiveness of standardized body composition assessment
highlighted to take into consideration symmetry in bodprotocols in the military, incorporating a holistic approach
composition to avoid injuries and maintain operationdhat considers the interaction between anthropometric
performance, especially in military position wherecharacteristics, operational capability, and deployment
asymmetrical muscular performance is necessary (Curieperations. We hypothesize that a comprehensive body
Reguerost al, 2022). Various methods can be utilized t@aomposition assessment protocol, which includes the
assess body composition, including anthropometrgyvaluation of adipose tissue, muscle tissue, and
bioelectrical impedance; and more precise techniques, suithropometric indices, will provide a more ac-curate
as potassium-40 counting, water iso-tope dilutiorglassification of military personnel compared to traditional
underwater weighing, imaging techniques, and dual-energyethods. This improved classification system, would better
X-ray absorptiometry (DXA) (Heymsfielet al, 2015). Due reflect the physical fithess and operational readiness of
to their high suitability and low cost, anthropometrianilitary personnel, facilitating targeted interventions to en-
techniques are the most widely used in many fields d&nce performance and reduce the risk of injury.
application, including routine military practice (Gobbb

al., 2022). However, some of these methods are not veJATERIAL AND METHOD

accurate in detecting the main body compartments. Thus,

given the large number of individuals in the world's armie®articipants. To reach the study aim a non-experimental,
there is a need for faster and more cost-effective fieltoss-sectional, comparative, and associative study was
methods for assessment in military settings. Skinfolderformed. A total of 4370 active-duty Chilean military
measurements (SKF) and bioelectrical impedance analypersonnel participated, of which 3409 were men (38.62
(BIA) could be two alternative field methods for use iryears) and 961 were women (2€.8.99 years). At the time
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of the assessment, all were physically inactive based on Bedy Mass Index (BMI). The body mass index was
World Health Organization's recommendations (Bukl, obtained from dividing the body weight (kg) by the square
2020). All participants were healthy and engaged in regulaf the height (m) - (weight/height2) (Quetelet, 1869).
service activities. Inclusion criteria were graduates from their
training process in military academies, with no chronic norgkeletal Muscle Index (SMI).The absolute muscle mass
communicable diseases. Exclusion criteria includegg) was normalized for height (muscle mass (kg)/height
physically active military personnel, military personnel witH{m)2) to calculate the Skeletal Muscle Index (SMI) (Janssen
operational specialization courses (commandos, comlettal, 2024)
pilots, tactical divers, mountain warfare, etc.), participation
in military specialization courses (special forces, tacticdlat Mass Index (FMI). The FMI was calculated by dividing
diving, mountain warfare, parachuting, etc.) at the time @ach subject's fat mass (kg) by their height squared (m) (fat/
evaluations, light duty excluding service activities, and beirgeight2) (Liuet al, 2013).
over 50 years of age.
Fat-Free Mass Index (FFMI).The fat-free mass index was
Material and Procedures.The evaluations were carried outcalculated using the following formula: (fat-free mass, in
by higher-level nursing technicians at a hospital servirkg) x (height, in meters (m))2, then a correction of 6.3 x
several military units. The evaluators were previously traingdeight in m - actual height) was applied (Kaatral, 1995).
in the use of BIA. All participants were informed of the
procedure prior to conducting the evaluations. Ethical Considerations. Before the evaluations, all
participants signed an informed consent form indicating their
Bioelectrical Impedance.The assessments were conductedoluntary participation in the study. The objectives and
in a heated environment with an average temperaturé ©f 2Qprocedures of the study were explained to them prior to
and an approximate relative air humidity of 70 %. 48 hourseasurement. All evaluations were conducted in accordance
prior to the assessment, participants refrained fromith the ethical guidelines of the Declaration of Helsinki
exercising, consuming alcohol, or taking diuretidor studies on human beings (World Medical Association,
medications. The evaluation was performed after fasting f8013). To ensure the participants safety, the International
at least 4 hours and following urinary and gastric emptying.thical Guidelines for Biomedical Research In-volving
The assessments were carried out in a standing positionHaman Subjects (Nilstun, 1994) were also considered. The
underwear and barefoot, with jewelry and accessories susbaluation protocols were approved by the Scientific Ethics
as watches removed. The assessment areas and electr@iesmittee of the Universidad Vifia del Mar (Code R62-
were previously cleaned with 70 % isopropyl alcohol9a). The data from all study participants were stored on the
according to the hospital healthcare staff's recommendatigmsncipal investigator's computer, accessed through a
(Yanez-Sepulvedat al, 2022). A portable stadiometer password and fingerprint.
(model 213, SECA®), accurate to 0.5 cm, was used to
measure height. To identify anthropometric characteristicStatistical Analyses.The data obtained were presented in
an octgolar multi-frequency electrical bioimpedance (20 tdables as mean and standard deviation, and contingency
100 kHz) model 270 from Inbody(r) was used; this instrumeiables were also used to classify participants, with the tables
has been previously validated for the assessment of badigtributed by sex among women and men. To compare
composition in military personnel (Aandstaithl, 2014). All  differences by sex, a Kolmogorov- Smirnov normality test
variables were extracted using the Lookin Body Softwaneas applied, followed by an ANOVA with Bonferroni post
program (Inbody®). The data obtained included body weiglitoc. The effect size of the differences between groups was
(kg), height (m), BMI (weight/height2), adipose tissue (% anthen calculated using Cohen's d test, classified as follows:
kg), muscle tissue (% and kg), fat-free mass (kg), TBW: Totab effect (<0.2), small (>0.2 to 0.5), medium (>0.5 to 0.8),
Body Water; BFM: Body Fat Mass; FFM: Fat-Free Massand large ¥ 0.8) (Cohen, 1988). A p-value <0.05 was
SMM: Skeletal Muscle Mass; MM: Muscle Mass; BF: Bodyconsidered statistically significant. The analysis was
Fat; WHR: Waist Hip Ratio; SMI: Skeletal Muscle Index; FMI:performed using JAMOVI® software version 23.1.1 for
Fat Mass Index; FFMI: Fat-Free Mass Index; BMR: BasalVindows®. The results are detailed below.
Metabolic Rate. The classification of nutritional status was
based on the guidelines of Hadlal (2022) RESULTS

Anthropometric Indices. The following indices were used Table | shows the descriptive statistics of the study
to describe the anthropometric characteristics of thariables. In the comparison by sex, differences were
participants. observed in all variables except for BFM of Trunk (kg)
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Table I. Anthropometric characteristics of the military group by sex.

Men (n=3409) Women (n=961) All (n=4370)
Variable Mean SD 95%Cl Mean SD 95%Cl Mean SD 95%Cl P ES
Lower  Upper Lower  Upper Lower Upper

Height (cm) 1739  6.04 1737 1741 1618 529 1614 1621 1712  7.74 1710 1715 <.001 0.872
Weight (kg) 85.8 1162 854 86.2 684 9.86 67.8 69.0 81.9 13.36 81.5 823 <.001 0.751
TBW (1) 4593 486 4576  46.09 3241 369 3218 3264 4295 726 4274 4317 <.001 0972
BFM (kg) 23.05 845 2277 2334 2408 7.2 2363 2453 2328 819 23.04 2352 <.001 0.096
FFM (kg) 6275 669 6252 6297 4433 507 4401 4465 5870 994 5841 5899 <.001 0.970
SMM (Kg) 3577 401 3563 3590 2444 308 2425 2464 3327  6.05 3310 3345 <.001 0972
BMI (Weight/Height”) 2834 342 2822 2845 2609 329 2589 2630 2784 351 27.74 2795 <.001 0.363
MM (%) 42.0 4.09 419 42.1 36.0 3.68 358 36.2 40.7 4.71 40.5 408 <.001 150
BF (%) 2628 704 2605 2652 3462 652 3421 3503 2812 774 2789 2835 <.001 0.615
WHR (cm) 0950 007 0948 0953 0918 007 0914 0922 0943 007 0941 0946 <.001 0.259
SMI 11.81 091 11.66 11.80 931 0.84 9.26 9.26 113 1.37 1121 1134 <.001 0.956
FMI 7.64 2.82 7.54 7.73 9.20 2.70 9.03 9.37 7.98 2.87 7.90 807 <.001 0.327
FFMI 1992 0.78 1990 1995 1845 061 18.41 1849 19.60  0.96 19.57  19.63 <.001 0.878
BMR (Kcal) 1.725 14465 1720 1.730 1326 10997 1319 1333 1.638 21474 1631 1644 <.001 0.970
FFM of Right Arm (kg)  3.69 046 3.67 3.70 231 0.38 229 2.34 3.39 0.72 336 341 <.001 0971
FFM of Left Arm (kg) 3.64 0.46 3.63 3.66 229 0.37 227 232 335 0.71 333 337  <.001 0.969
FFM of Trunk (kg) 2853 276 2843 2862 2034 235 2019 2049 2673 432 2660 26.86 <.001 0.969
FFM of Right Leg (kg) 9.55 1.09 9.51 9.58 6.78 0.86 6.73 6.84 8.94 1.55 8.89 898 <.001 0.958
FFM of Left Leg (kg) 945 1.06 942 949 6.76 0.84 6.70 6.81 8.86 1.51 8.82 891 <.001 0.958
BFM of Right Arm (kg) 147 0.87 1.44 1.50 1.74 0.71 1.69 1.78 1.53 0.85 1.50 1.55 <.001 0.246
BFM of Left Arm (kg) 1.50 0.88 147 1.53 1.75 0.72 1.71 1.80 1.55 0.85 1.53 1.58  <.001 0.238
BFM of Trunk (kg) 1254 4.60 1239 1270 1228 377 1204 1252 1248 443 1235 1262 0310 0.021
BFM of Right Leg (kg) 3.13 1.02 3.10 3.16 3.57 0.94 351 3.63 323 1.02 320 326  <.001 0.268
BFM of Left Leg (kg) 3.10 1.01 3.06 3.13 3.56 093 3.50 3.62 320 1.01 3.17 323 <.001 0.279

TBW: Total body water; BFM: Body fat mass; FFM: Fat free mass; SMM: Skeletal muscle mass; MM:Muscle mass; BF: Body Fat; ig{Hfp Wa
Ratio; SMI: Skeletal muscle index; FMI: Fat mass index; FFMI: fat free mass index; BMR: Basal Metabolic Rate.

(p=0.310). Men had lower levels of fat percentage (BF(%)) | Table II, the classification of adipose and muscle

than women (26.28 % and 34.62 %; p<0.001), men also highye in Chilean military personnel by sex is presented.

p<0.001), SMI (42.0 % and 36.0 %; p<0.001), FFMI (19.4fve| of adipose tissue (TAD), 21.7 % moderate, and 38.7 %
and 18.45; p<0.001). Differences in variables by sex are alggrmal. In women, 29.0 % have a very high level of TAD,
observed. 26.1 % moderate, and 44.9 % normal. For total TAD, 37.3

Table II. Adipose and muscle tissue distribution by sex.

Clasification Men (n=3409) Women (n=961) (All=4370) p v
adipose % Cumulative %  Cumulative %  Cumulative yaiue COC Cramers
tissue Total % Total % Total %

High 1351 396 396 279 290 290 1630 373 373

Moderate 738 217 613 251 261 551 989 226 599 <0.001 0237 0.244

Normal 1320 387 100 431 449 100 1751 401 100

Clasification Men (n=3409) Women (n=961) (All=4370) p v

muscle tissue % Cumulative N % Cumulative N % Cumulative yalye cocC Cramers

Total % Total % Total %
Very high 974 286 286 553 575 575 1527 349 349
High 1541 452 738 359 374 949 1900 435 784 0001 0281 0271
<0.
Normal 845 248 986 48 50 999 893 204 989
Low 49 14 100 1 0.1 100.0 50 1.1 100.0

1056



YANEZ-SEPULVEDA, R.; TUESTA, M.; CORTES-ROCO, G.; GIAKONI RAMIREZ, F.; REYES-AMIGO, T.; HURTADO-ALMONACID, J.; PAEZ-HERRERA, J.
1.; OLIVARES-ARANCIBIA, J. & CLEMENTE-SUAREZ, V. J.  Body composition classification with electrical bioimpedance in Chilean military byrged. Morphol., 42(41053-1061, 2024.

% corresponds to very high, 22.6 % high, and 40.1 % normal. There
are significant differences in the TAD classification between men

and women (P = <0.001). Regarding muscle tissue (TM)

classification, in men, 28.6 % have a very high level, 45.2 % high,
24.8 % normal, and 1.4 % low. In women, 57.5 % very high, 37.4
% high, 5 % normal, and 0.1 % very low. Regarding the total TM

classification, 34.9 % have a very high level, 43.5 % high, 20.4 %
normal, and 1.1 % low. There are significant differences in the TM

classification between men and women (P = <0.001). In relation to
the total sample, 51.2 % of the military population presents a high
level of TAD, 22.9 % moderate, and 25.9 % normal. Regarding the§
total TM, 34.9 % have a very high level of TM, 43.5 % high, 20.4
% normal, and only 1.1 % low.

50th 75th 95th

161.0

5th
154.0

53.7

In Table I, the 5th, 25th, and 50th percentile distribution of

1710
85.1

166.0
74.8

158.0
61.2

68.1

29.7 321 348 384

27.0

18.9 239 28.7 36.6

13.6

40.6 438 476 52.6

36.9

222 241 26.4 295

20.0

239 26.1 281 318

20.8

448

304 349 39.2

231

35.9 384 425
0.910

333

30.2

1.02
108

0.970

0.870

0.820

; ALVEAR-ORDENES,

8.7 9.2 9.8
9.2

72

8.10
5.0

136

10.8

184 189 194
1.317

18.0

17.6

1507

1.399

1.246

1.168

anthropometric characteristics in the total military population, men,
and women is presented. All measured dimensions were larger fo
men, except for the percentage of fat and fat mass index.

95th
185.0
105.6

DISCUSSION

75th

The key findings of our study revealed that despite relatively
high levels of adipose tissue, military personnel exhibit elevated
levels of muscle tissue. Furthermore, sex-based differences in bod
composition were observed, with men displaying higher levels of
muscle tissue and women having higher levels of adipose tissue.

~<50th

25th

Body composition by sex Sex-based differences in body
composition among military personnel align with established
patterns observed in both the general and military populations

5th
164.0

68.5

1730 178.0

85.1

170.0
77.2

93.6

421 45.7 49.3 54.3

38.6

175 221 281 37.6

10.6

575 62.4 67.4 74.2

52.7
29.7

35.6 385 427

326

259 28.2 30.3 342

233

220 26.1 311 38.0

142

39.2 42.0 445 49.0

351

1.07
133

0.900 0.950 1.00
124

11.2

0.830

118

10.3

5.8 73 9.3 126
19.8

194

35
18.8

21.3

204
1.826

1973

1.612 1.718

1.508

Specifically, the observed lower levels of body fat percentage (BF
%) in men compared to women, and conversely, higher levels @f
muscle mass (MM %), skeletal muscle index (SMI), and fat- frez
mass index (FFMI) in men, underscore fundamental physiologicgl
differences between sexes (Bredella, 2017). These differences %r
critical in the context of military readiness and performance, as
they directly influence physical capabilities, endurance, and tl%
ability to perform military-specific tasks. The lack of significantg
difference in the BFM of Trunk suggests that while overall bodﬁ
fat distribution may vary, the accumulation of fat in the trunk regios
does not significantly differ between sexes, at least within th‘%
parameters of this study. This could imply that the trunk fat, which
is closely related to visceral fat, poses similar health risks for bo%h
sexes in the military context.

25th 50th 7%h 95th
176.0

5th
158.0

chara

Several studies have highlighted the importance of musci
mass and lower body fat percentage in enhancing physiga
performance. For instance, a higher SMI and FFMI are associa@
with improved physical fitness, which is vital for military personneE
who often engage in physically demanding tasks (Hdy, 2022). E
Furthermore, research has demonstrated that specific bagdy
composition profiles are advantageous for certain military roleg
emphasizing the need for targeted physical training and nutrmonal

‘Vanable =

Height (cm)

184.0
104.2
53.9

1720

166.0
731

90.8

81.4

60.0

Weight (kg)
TBW (I)

38.7 439 48.3

293

17.7 225 28.3 374

11.0

BFM (kg)
FFM (kg)

52.7 60.0 66.0 73.7

40.1

423

29.7 341 37.7

220

SMM (Kg)

255 277 29.9 3338

223

BMI (Weight/Height 2)

BF (%)

231 277 33.6 40.7

152

374 41.0 43.8 48.4
0.940

328
0.830

MM (%)

1.06
131

1.00
12.2

0.890
10.5

WHR (cm)
SMI

115

87

6.1 76 9.8 128

36

FmI

189 19.6 20.2 211
1.667

18.0
1.236

FFEMI

1961

1795

1.509

BMR (kcal)

TBW: Total body water; BFM: Body fat mass; FFM: Fat free mass; SMM: Skeletal muscle mass; MM: Muscle mass; BF: Body Fagig{Hip Ratio; SMI: Skeletal muscle index; FMI: Fat mass

index; FFMI: fat free mass index; BMR: Basal Metabolic Rate.
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strategies to optimize performance and reduce injury riskentexts. Therefore, while physiological differences exist,
(Pihlainenet al, 2018; Royeet al, 2018). The sex-based training and nutrition can significantly impact these variables,
differences in body composition also raise consideratiopstentially narrowing the performance gap between sexes. The
for physical training and health promotion within militaryintegration of women into combat roles has prompted military
organizations. Tailoring fithess and nutrition programs torganizations to reconsider physical fithess standards to
address these differences can help in improving overatcommodate sex-specific physiological differences without
military readiness and operational effectiveness. Feompromising operational effectiveness. Proper training
example, programs aimed at increasing muscle masspitograms that focus on strength and endurance can enhance
women and reducing body fat in men could be beneficial physical performance across both sexes, emphasizing the
balancing the physical capabilities within mixed-sex unitdmportance of tailored physical conditioning regimes in the
military (Nindl et al, 2016)
Specifically, Fat Mass Index (BFMI) values were
found to be 1.8 to 5.2 kgAfor men and 3.9 to 8.2 kghfor In the military, body composition standards are set
women within normal BMI ranges. BFMI values were 8.30 ensure operational readiness and reduce the risk of injuries,
and 11.8 kg/rhin men and women, respectively, for BMIdiseases, and chronic conditions (Peterson, 2015). Yet, the
(Kyle et al, 2003). The likelihood of physical disability wasoverweight and obesity epidemic poses a challenge 37,
compared in subjects whose measurements were abovéeading to a smaller recruitment pool (approximately 19 %
below these cutoff points. Skeletal muscle cutoff points aff young adults aged 20 to 24 are disqualified for service
5.76-6.75 and5.75 kg/ni were selected to indicate moderatalue to obesity) (Tompkins, 2020), increased risk of injuries,
and high risks of physical disability in women, respectivel}compromised physical readiness, and potentially higher
The corresponding values in men were 8.51-10.75&% health care costs (Police & Ruppert, 2022). Obesity is linked
kg/m?. Compared to women with low-risk skeletal musclgo functional limitations in muscle performance and a higher
values, those with moderate and high-risk skeletal musdikelihood of developing functional disabilities, such as
values had odds of physical disability of 1.41 (95 9mnobility, strength, posture, and dynamic balance limitations.
confidence interval (Cl): 0.97, 2.04) and 3.31 (95 % CI: 1.91nterestingly, obese individuals, regardless of age, exhibit
5.73), respectively. The corresponding odds in men wegeeater absolute maximum muscle strength compared to non-
3.65 (95 % ClI: 1.92, 6.94) and 4.71 (95 % CI: 2.28, 9.74bese individuals, suggesting increased adiposity acts as a
(Janssewt al,, 2000). chronic overload stimulus on antigravity muscles, thus
enhancing muscle mass and strength. However, when
Obesity and Muscle TissueThe classification of adipose normalized for body mass, obese individuals appear weaker,
and muscle tissue in Chilean military personnel by sex, reverissibly due to reduced mobility, neural adaptations, and
significant sex differences in body composition, which echchanges in muscle morphology (Tomlinsral, 2016). In
broader trends observed in military and civilian populatiorthe military population, physical demands are varied, and
worldwide. This data underscores the complex relationshiperational capability is closely linked to physical fithess
between body compositions specifically, levels of adiposnd body composition, with negative effects of adipose tissue
tissue and muscle mass and military performance. Reseaottstrength, cardiorespiratory endurance, and speed observed
has consistently shown that body composition is a criticéknihset al, 2018). Recent studies, including Boffetyal
component of physical performance in military settingg2023) haveexamined the relationship between Army
Higher levels of muscle mass are generally associated WEtombat Fitness Test (ACFT) performance, body
better performance on physical tasks, including thosmmposition, and speed profiles, finding muscle mass and
required in military operations. Conversely, higher levels dfody fat percentage accounted for 49 % of the shared
adipose tissue, or body fat, have been linked to decreasediance in ACFT scores, highlighting the impact of body
physical performance and an increased risk of injury ar@mposition on military performance (Pletckeal, 2023).
chronic diseases (Friedl, 2012; Cialdella-Keinal, 2023).
These associations emphasize the importance of maintainiigthropometric Indices in Military. The percentile
a balance between fat mass and muscle mass to englis&ribution of anthropometric characteristics among the total
operational readiness and minimize health risks. military population, men, and women, reveal significant sex
differences in body composition. The men in this study
Men tend to have higher levels of muscle mass amxhibit greater values in height, weight, TBW, FFM, SMM,
lower levels of body fat compared to women, which caMM %, and SMI compared to women, which is consistent
influence their performance on certain military tasks. Howevaewith the general understanding of physiological differences
women's resistance to muscle fatigue and their endurarmetween sexes. Women, on the other hand, show higher BF
capabilities presents unique advantages in specific operatiot@land FMI, reflecting a predisposition towards a higher fat
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mass, a characteristic typically observed in non-militartissue levels, guiding better nutritional and physical
populations as well. Research has consistently shown that nieterventions (Hartyet al, 2022). A recent study on the
tend to have higher lean body mass and lower body faffects of six months of deployment in Afghanistan involving
percentage than women. For instance, Janstsah (2000) sedentary soldiers highlighted the essential role of promoting
found that skeletal muscle mass accounts for a largphysical activity during soldiers' free time to maintain combat
proportion of total body mass in men compared to womergadiness, emphasizing the importance of keeping troops
which contributes to the differences in physical performandeained to optimize muscle and adipose tissue during
capabilities and metabolic rates between sexes. Theggerational activities (Sedliak al, 2021) Finally, a recent
differences are crucial for military organizations to consideneta-analysis revealed that low levels of muscle tissue are
when designing physical training programs and nutritionassociated with increased all-cause mortality (Wetray.,
guidelines to optimize the health and operational readiness2if23), which supports the inclusion of not only adipose tissue
their personnel. but also muscle tissue in the nutritional status classification,
this approach to nutritional status classification provides
Furthermore, the higher muscle mass and lower fabroader view of body composition profiles in the military.
mass in men are associated with higher basal metabolic rates,
as muscle tissue is more metabolically active than fat tissliémitations and Future Research linesOne limitation of
fact corroborated by previous authors, who demonstratéds study is its cross-sectional design, which precludes the
significant sex differences in energy expenditure attributabébility to establish causal relationships between
to differences in body composition (Gallagkéeal, 1998). anthropometric characteristics and military performance
The variations in WHR, a surrogate marker for theutcomes. Additionally, the study's reliance on BMI and other
distribution of body fat, further emphasize the sex-specifitaditional anthropometric indices may not fully capture the
patterns of adiposity, with women generally exhibiting auances of body composition, particularly in distinguishing
pear-shaped body (higher fat accumulation around the hipstween muscle and fat mass or accounting for the
and thighs) and men a more apple-shaped body (higher d&tribution of body fat. Future research should explore
accumulation around the abdomen). This distribution pattelongitudinal designs to understand the causal effects of
has implications for cardiovascular risk, as abdominal fat gpecific training programs on body composition changes over
more strongly associated with metabolic syndrome ariuine. Incorporating more sophisticated body composition
cardiovascular disease (Després & Lemieux, 2006). assessment tools, such as dual-energy X-ray absorptiometry
(DXA) or magnetic resonance imaging (MRI), could provide
The use of anthropometric indices for thea more detailed analysis of how different types of training
classification of military personnel highlights the limitationgmpact muscle and fat distribution, potentially leading to
of Body Mass Index in distinguishing lean mass from fanore tailored and effective training programs. Investigating
mass (Odeet al, 2007; Buffaet al, 2017), thus failing to the role of dietary intake and nutritional status in conjunction
evaluate the increase in muscle mass concurrent with feith physical training could also offer insights into
loss, a common outcome of intense military trainingptimizing military personnel's health and operational
(Malavolti et al, 2008; Campost al, 2017). Piercet al  performance. Moreover, expanding the demographic scope
(2017) found that BMI is not linked to performance irto include diverse military populations from various
relevant military tasks for US Army soldiers. Furthermoregeographical regions and different branches of the military
individuals within the same BMI category can exhibimight reveal more generalized findings and identify specific
substantial metabolic characteristic heterogeneity. Thobedy composition profiles associated with optimal
with a metabolically healthy obese phenotype might not erformance in varied military tasks and environments.
at risk for cardiovascular complications, presenting favorable
lipid and glucose profiles (Phillips, 2013; let al, 2022). Practical Applications. This study underscores the necessity
Conversely, not all individuals of normal weight exhibit gor armed forces to adopt standardized protocols for assessing
healthy metabolic profile, being classified as metabolicallgnd classifying body composition, moving beyond simplistic
un-healthy obese (Schulze, 2019; éwval, 2022). This measures to a more holistic understanding that incorporates
suggests the existence of diverse metabolic phenotyphs interplay between anthropometric characteristics and
within the same BMI, indicating that other determinants magperational capabilities. The proposition to employ an
influence cardiometabolic health outcomes (Goncabtes assessment model powered by artificial intelligence (Al)
al., 2016). New proposals for body composition assessmegorithms represents a forward-thinking approach. This model
should include data from physical condition, health, angould not only consider a range of variables impacting a
operational capability. The use of the fat-free mass indexilitary member's health and operational proficiencyatis
could serve as a tool to identify personnel with low musckacilitate personalized and dynamic interventions. By
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integrating data on physical fitness, dietary intake, and otre#rlogro una clasificacion mas precisa del personal militar, superando
health indicators, such Al-driven tools could offer tailored#os métodos tradicionales utilizados en poblaciones obesas
recommendations for training, nutrition, and recoverfedenta”as' El estudio aboga por la adopcion futura de un modelo
ultimately enhancing the readiness and’ effectiveness evaluacion basado en algoritmos de inteligencia artificial (1A),

it L Thi h ali ith th Vi ue consideren la naturaleza multifacética de la composicién corporal
military personnel. This approach aligns wi e evo Vma su impacto en la capacidad operativa. Un modelo de este tipo

needs of modern military operations, where physical angmitiria a las fuerzas militares optimizar la aptitud fisica y la
cognitive demands on soldiers necessitate innovatiygeparacién de su personal, mejorando asi su eficacia en las
solutions to optimize performance and maintain strategiperaciones de despliegue.

advantages.
PALABRAS CLAVE: Disponibilidad militar; Evaluacion

CONCLUSSION dg la composicién corporal_; Caracterigticas antropométricas;
Diferencias de sexo; Capacidad operativa.

Finally, despite the high levels of adiposity observed
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