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Introduction
At the current stage of human evolution, an increasing 

number of experts consider body composition to be a 
relevant parameter for assessing health. Students, through 
their academic activities, face numerous intellectual, 
physical, health, and social challenges. Monitoring health 
is essential for preventing obesity and overweight, reducing 
the risk of metabolic, cardiovascular, and musculoskeletal 
diseases, and maintaining optimal physical and mental 
fitness. Imbalances in body composition, including weight, 
hydric mass, fat mass, or bone mass, are often associated 
with the onset of various pathologies and lower academic 
performance (López-Sánchez et al., 2019; Badau et al., 
2018; Maïmoun et al., 2016). This study aims to identify 
gender-based differences in body composition among 
active students aged 19 to 23.

Understanding how body composition parameters 
evolve about age and gender is expected to contribute 
to expanding knowledge in morphological analysis 
and identifying aspects that require increased attention 
regarding health and the development of proactive 
behaviors among students (Alpaslan et al., 2017; Beaudry 

Identifying differences between body parameters in young 
people according to gender and age

Florin Marin Litoi 
Department of Physical Education and Sports, University of Bucharest, Romania

Abstract
Background. Body structure parameters are essential health status indicators about gender, age, lifestyle, physical activity 

level, and other factors.
Aims. The study aimed to identify gender-based differences in body composition among active students aged 19 to 23.
Methods. This longitudinal study included 283 students, 144 males (50.8%) and 139 females (49.2%). The primary body 

parameters assessed were height (cm), weight (kg), body mass index (BMI), fat mass (kg), muscle mass (kg), bone mass (kg), 
and hydric mass (kg). The Tanita Health Monitor was used for body composition analysis, and an electronic stadiometer was 
utilized for height measurement.

Results. ANOVA analysis highlights statistically significant differences among the five male age groups only for BMI (p 
= 0.042) and muscle mass (p = 0.048). Among the five female age groups, significant differences were observed only for fat 
mass (p = 0.046). No statistically significant differences were found in the other body composition parameters among the five 
age groups about gender.

Conclusion. The differences recorded among age groups show a positive dynamic for all body composition parameters 
in both genders, with average values falling within normal reference limits in relation to gender and age. These findings 
underscore the importance of understanding body composition differences among students and can guide the development of 
future health strategies.

Keywords: height, weight, BMI, fat mass, muscle mass, bone mass, hydric mass.

et al., 2019; Jaremków et al., 2024). Risk factors for 
body composition imbalances include lifestyle, genetic 
predispositions, and environmental and educational 
factors. Implementing a healthy lifestyle - where physical 
activity, balanced nutrition, and stress management are 
essential - should prioritize optimizing body composition 
among young populations (Badau et al., 2021; Bahat et al., 
2019; Deliens et al., 2019).

The academic environment imposes complex activities 
and requires students to adapt to multiple challenges, 
including academic schedules, time management, stress, 
and the management of physical and mental resources (Ben 
Mansour et al., 2021; Redondo-Flórez et al., 2022; Versic 
et al., 2021). This study aims to highlight morphological 
differences between genders based on age. The age 
range of 19-23 years was selected because most of the 
student population falls within this interval. Additionally, 
identifying differences in students’ body composition 
will facilitate the development of the most appropriate 
solutions for optimization through physical activities, 
individual resource management, stress reduction, and 
health prevention strategies.
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With a clear focus on gender-based differences in 
body composition among active students aged 19-23, the 
study aimed to provide comprehensive insights into this 
important health aspect.

Hypothesis
The study’s hypothesis was based on the assumption 

that there are significant gender differences in relation 
to age among students aged 19-23 years, specifically 
concerning body composition parameters. We expected to 
find distinct patterns in body composition among different 
age groups and genders.

Material and methods
a)	 Period and place of the study
The study was conducted over two months, from 

October to November 2024, with all participants 
voluntarily enrolling. Body composition parameters were 
assessed during university physical education classes for 
students (not specializing in sports) at the University of 
Bucharest under standardized conditions. Tanita - Health 
Monitor Version 3.2.4 was utilized for body mass and 
composition analysis, while an electronic stadiometer was 
used for height measurement. The measurement protocols 
adhered to standardized procedures to ensure accuracy and 
reliability, with all assessments conducted simultaneously 
to minimize potential variations.

b)	 Subjects and groups
The study included 283 students, 144 males (50.8%) 

and 139 females (49.2%). The distribution of students 
by age and gender was as follows: 19 years – 34 males, 
32 females; 20 years – 36 males, 28 females; 21 years – 
34 males, 34 females; 22 years – 18 males, 21 females; 
and 23 years – 22 males, 24 females. Inclusion criteria 
for the study encompassed age between 19 and 23 years, 
active student status, participation in university physical 
education classes, good health status, and completion of 
all required measurements specified in the study protocol.

c)	 Body composition evaluation
The primary body composition parameters assessed in 

this study included height (cm), weight (kg), body mass 
index (BMI), fat mass (kg), muscle mass (kg), bone mass 
(kg), and hydric mass (kg). Body mass index (BMI) was 
calculated using the standard formula:

BMI=Weight (kg)/ Height 2 (m)
All measurements were conducted under standardized 

conditions to ensure accuracy and reliability, following 
established protocols for anthropometric assessment.

This study evaluated body composition parameters, 
each crucial in understanding overall body composition 
and health status:

-	 Weight refers to total body mass, which includes 
fat mass, muscle mass, bone mass, water mass, and organ 
weight.

-	 Body Mass Index (BMI) is a widely used parameter 
for assessing body weight and height, indirectly measuring 
body fatness.

-	 Fat Mass (kg) represents the total amount of adipose 
tissue in the body, including both essential fat (necessary 
for physiological functions) and storage fat (accumulated 
for energy reserves).

-	 Muscle Mass (kg) refers to the total weight of skeletal 
muscles, which are essential for movement, posture, and 
metabolic regulation. Higher muscle mass is generally 
associated with increased strength, improved metabolic 
rate, and better physical performance.

-	 Bone Mass (kg) indicates the total mineral content of 
bones, reflecting skeletal health; bone mass is influenced 
by genetics, physical activity, and nutritional intake, 
particularly calcium and vitamin D levels.

-	 Hydric Mass (kg) represents the total body water 
content essential for maintaining cellular function, 
thermoregulation, and overall homeostasis; water 
proportion in body composition can be influenced by 
hydration status, physical activity, and metabolic processes.

These parameters were assessed using a Tanita, 
which employs bioelectrical impedance analysis (BIA) to 
estimate body composition based on electrical conductivity 
differences between tissues.

d)	 Statistical processing
Statistical analysis was conducted using SPSS 

version 29, incorporating the evaluation of key statistical 
parameters, including the arithmetic mean, standard 
deviation (SD), variance, and the 95% confidence interval 
(CI) with upper and lower limits. The applied statistical 
tests comprised Student’s t-test (t) and analysis of variance 
(ANOVA), with a significance threshold set at p < 0.05. 
Skewness and Kurtosis values were examined to assess the 
normality of data distribution, where Skewness within the 
range of -2 to +2 and Kurtosis between -7 and +7 indicated 
acceptable data symmetry. The Shapiro-Wilk test was also 
performed, and a p-value greater than 0.05 confirmed the 
normality assumptions. Given these results, applying the 
Student’s t-test was deemed appropriate for the study.

Results
Table I shows that the Skewness and Kurtosis values 

fall within the reference limits, indicating a normal 
symmetrical distribution of results across all body 
composition parameters. For the male groups, the highest 
recorded values for each parameter are as follows: Height: 
179.52 cm at the age of 23; Weight: 74.238 kg at the age 
of 19; BMI: 23.632 at the age of 19; Fat mass: 11.470 kg 
at the age of 19; Muscle mass: 59.658 kg at the age of 
19; Bone mass: 3.138 kg at the age of 23; Hydric mass: 
31.594 kg at the age of 22. The arithmetic mean of the body 
composition parameters for the male groups falls within 
the normal values relative to age.

Analyzing the results for the female groups presented 
in Table II, it can be observed that the average values 
recorded for all ages fall within the normal reference values 
for morphological development. Examining the results, we 
find that the highest recorded values for each parameter are 
as follows: Height: 164.916 cm at the age of 23; Weight: 
61.050 kg at the age of 23; BMI: 22.250 at the age of 23; 
Fat mass: 16.175 kg at the age of 23; Muscle mass: 44.942 
kg at the age of 22; Bone mass: 2.283 kg at the age of 23; 
Hydric mass: 31.594 kg at the age of 22. The Skewness and 
Kurtosis values fall within the reference limits, indicating a 
normal symmetrical distribution of results across all body 
composition parameters.
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Table I 
Descriptive statistics of body composition parameters of male groups. 

Parameters Age Mean SD Variance Skewness Kurtosis

Height

19 176.882 5.798 33.622 .288 1.021
20 178.161 9.452 89.343 -1.022 .659
21 177.581 7.549 56.993 .469 -1.055
22 177.333 8.106 65.714 .505 -1.082
23 179.52 8.517 72.542 .056 -1.298

Weight

19 74.238 12.793 163.685 .603 .378
20 70.033 13.158 173.141 -.019 1.034
21 73.866 10.556 111.429 .082 1.238
22 73.447 9.943 98.879 .024 .705
23 73.500 12.944 167.570 -.108 -.709

BMI

19 23.632 3.260 10.631 .940 1.031
20 21.897 2.859 8.179 .897 1.039
21 23.397 3.013 9.083 .577 2.408
22 23.305 2.471 6.107 .506 3.618
23 22.672 2.908 8.457 .348 1.697

Fat mass

19 11.470 5.922 35.074 .867 .246
20 9.233 4.815 23.191 .889 1.021
21 11.125 4.572 20.905 1.253 4.520
22 10.958 3.859 14.895 1.120 5.260
23 10.611 4.795 22.998 .574 1.394

Muscle mass

19 59.658 7.077 50.092 .143 .779
20 57.758 8.448 71.384 -.534 .925
21 59.616 6.426 41.304 -.227 -.111
22 59.377 6.937 48.122 -.027 -.734
23 59.747 8.178 66.892 -.220 -.966

Bone mass

19 3.126 .353 .125 .121 1.055
20 3.050 .428 .184 -.679 1.250
21 3.119 .312 .098 -.310 -.027
22 3.113 .346 .120 -.063 -.687
23 3.138 .401 .161 -.254 -.762

Hydric mass 

19 44.335 4.429 19.619 .265 .992
20 43.650 7.325 53.668 .324 1.710
21 44.058 3.910 15.293 -.075 .316
22 43.697 4.182 17.492 .102 -.531
23 44.644 6.297 39.659 1.014 1.782

SD- Std. Deviation, Min. – Minimum, Max. - Maximum. 

Table II
Descriptive statistics of body composition parameters of female groups 

Parameters Age Mean SD Variance Skewness Kurtosis

Height

19 162.500 7.628 58.194 -.053 -.767
20 163.928 7.967 63.476 .047 -1.592
21 164.117 6.118 37.440 -.418 -.817
22 162.794 5.525 30.532 .148 -.943
23 164.916 6.385 40.775 .012 -.479

Weight

19 55.562 7.809 60.986 .647 -.731
20 57.550 6.034 36.416 .342 -.387
21 59.629 10.665 113.751 .077 -.588
22 58.261 9.256 85.685 1.093 .370
23 61.050 14.535 211.288 .789 -.513

BMI

19 20.987 1.918 3.680 .193 -.331
20 21.457 2.276 5.183 -.175 -.672
21 21.982 2.908 8.462 .652 -.259
22 21.891 2.560 6.555 1.041 .137
23 22.250 4.224 17.844 .980 -.203

Fat mass

19 11.575 4.889 23.910 .853 -.568
20 14.057 3.804 14.475 .226 -.285
21 14.770 7.787 60.649 .499 -.182
22 13.170 7.198 51.815 1.199 .552
23 16.175 10.245 104.976 .898 -.421

Muscle mass

19 41.756 3.224 10.395 .528 -.188
20 44.942 10.318 106.478 1.825 2.044
21 42.588 3.224 10.397 -.357 -1.166
22 42.805 2.710 7.348 .030 -.935
23 42.575 4.301 18.499 .263 -.848

Bone mass

19 2.243 .189 .036 .344 -.462
20 2.200 .149 .022 .000 -1.453
21 2.300 .177 .032 -.552 -.980
22 2.282 .154 .024 .000 -1.202
23 2.283 .203 .041 .111 -1.078

Hydric mass 

19 30.787 2.647 7.011 .544 -.201
20 30.478 2.386 5.697 -.171 -.858
21 31.517 2.744 7.531 -.406 -1.105
22 31.594 2.286 5.230 .121 -.813
23 31.575 3.644 13.285 .319 -.826

SD- Std. Deviation, Min – Minimum, Max. - Maximum
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In Table III, we conducted a statistical analysis 
highlighting the differences in the arithmetic means of 
body composition parameters based on gender and age. 
Analyzing the results, we observe that the greatest height 
difference was recorded between the ages of 21 and 22 

for males, with a decrease of -3.29 cm, and between 19 
and 23 for females, with a difference of 4.34 cm. The 
most significant difference in weight was 5.49 kg between 
the ages of 19 and 23 for males and 4.34 kg between the 
same age groups for females. The BMI showed the largest 

Table III
 Mean differences in body composition between ages and genders.  

Parameters
Gender Female Male
Age 20 21 22 23 20 21 22 23

Height

19 -1.42 -1.61 .88 -2.41 -1.28 -0.53 -1.17 -4.34
20 - -.18 2.30 -.98 - 0.75 0.11 -3.06
21 - - 2.49 -.79 - - -0.64 -3.82
22 - - - -3.29 - - - -3.17

Weight

19 -1.99 -4.07 -1.45 -5.49 4.20 0.50 0.01 0.67
20 - -2.08 0.54 -3.50 - -3.71 -4.19 -3.54
21 - - 2.62 -1.42 - - -0.49 0.17
22 - - - -4.04 - - - 0.66

BMI

19 -0.47 -0.99 -0.78 -1.26 1.74 0.23 0.26 1.42
20 -0.53 -0.31 -0.79 -1.50 -1.48 -0.32
21 - - 0.22 -0.27 - - 0.03 1.19
22 - - - 0.48 - - - 1.16

Fat mass 

19 -2.48 -3.20 -0.39 -4.60 2.24 0.33 0.28 1.03
20 - -0.71 2.10 -2.12 -1.91 -1.96 -1.21
21 - - 2.81 -1.40 - - -0.05 0.70
22 - - - -4.21 - - - 0.75

Muscle mass

19 -3.19 -0.83 -1.01 -0.82 1.90 0.18 -0.24 -0.31
20 - 2.35 2.18 2.37 - -1.90 -1.72 -2.14
21 - - -0.18 0.01 - - -0.41 -0.49
22 - - - 0.19 - - - -0.08

Bone mass 

19 0.04 -0.06 -0.02 -0.04 0.08 0.01 -0.02 -0.03
20 - -0.10 -0.06 -0.08 - -0.06 -0.09 -0.11
21 - - 0.04 0.02 - - -0.03 -0.05
22 - - -0.02 - - - -0.01

Hydric mass

19 0.31 -0.73 -0.71 -0.79 0.69 0.35 0.65 -0.65
20 - -1.04 -1.02 -1.10 - -0.34 -0.04 -1.34
21 - - 0.02 -0.06 - - 0.30 -1.00
22 - - - -0.08 - - - -1.30

Table IV
ANOVA analysis of parameters of body composition according to ages.

Parameters Gender Sum of Squares Mean Square F p

Height Female 172.432 43.108 .938 .444
Male 281.649 70.412 1.111 .354

Weight Female 527.798 131.949 1.382 .244
Male 421.838 105.459 .726 .575

BMI Female 27.751 6.938 .889 .472
Male 77.309 19.327 2.412 .042

Fat mass Female 397.484 99.371 2.087 .046
Male 109.634 27.409 1.175 .325

Muscle mass Female 164.923 41.231 1.351 .255
Male 106.453 26.613 2.470 .048

Bone mass Female .176 .044 1.441 .224
Male .213 .053 .378 .824

Hydric mass Female 28.260 7.065 .936 .445
Male 29.946 7.487 .235 .918

F- Statistically test the equality of means, p – level of statistically significant.
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difference of 1.26 between 19- and 23-year-old male 
subjects, while for females, the highest difference was 1.50 
between 20- and 22-year-old subjects. Fat mass recorded 
the most significant differences among males between 19 
and 23 years old, with a variation of 4.60 kg, while for 
females, the highest difference was 2.24 kg between the 
19- and 20-year-old groups. Muscle mass showed the 
greatest average differences between 20- and 23-year-old 
males, with a difference of 2.37 kg, while for females, the 
most significant variation was between the 19-20-21 age 
groups, with a difference of 1.90 kg. Bone mass recorded 
the highest differences between the 20- and 23-year-
old groups, varying by 0.8 kg for males and 0.11 kg for 
females. The results for hydric mass indicate that the most 
significant differences were recorded between the 20- and 
23-year-old groups for both genders. The BMI values 
in this study for both male and female groups reflect a 
standard index between 18.5 and 24.

The ANOVA analysis in Table IV highlights that 
statistically significant differences among the five male 
age groups were recorded only for the BMI parameter (p = 
0.042) and muscle mass (p = 0.048). For the five female age 
groups, only the fat mass parameter showed statistically 
significant differences (p = 0.046). For the other analyzed 
body composition parameters, no statistically significant 
differences were found between the five age groups or 
between genders.

Discussion
In this study, we focused on identifying gender and age-

related differences in body composition parameters among 
students aged 19-23. The results highlight significant 
differences in the female group only for fat mass, while 
no statistically significant differences were found for the 
other body composition parameters between age groups. 
In the male groups, significant age-related differences were 
observed only for the muscle mass parameter, whereas 
the other body composition parameters did not show 
statistically significant differences. 

The results indicate differences in only three 
parameters (BMI, fat mass, and muscle mass). In contrast, 
no significant differences were observed in the other 
parameters, reflecting a uniform and normal morphological 
development among students aged 19-23. Our findings 
align with previous studies that identify differences in 
body composition among young student samples (Pescari 
et al., 2024; López-Sánchez et al., 2019; Yahia et al., 2016; 
Zaccagni et al., 2014).

Numerous studies have analyzed young populations’ 
body composition based on their lifestyle level, sedentary 
behavior, or physical activity (Jin et al., 2019; Coman et 
al., 2024). Additionally, other studies have focused on 
identifying the impact of body composition imbalances 
on the incidence of metabolic and cardiovascular diseases, 
among others (Torres et al., 2023; Hervás et al., 2018; 
Morrell et al., 2012; Bertsias et al., 2003). 

Further studies have investigated obesity and 
overweight levels about young populations’ physical and 
mental performance (Beaudry et al., 2019; Bahat et al., 
2020). Recent research has emphasized the importance of 
adopting a healthy and balanced lifestyle, both nutritionally 

and in terms of physical activities, to optimize students’ 
quality of life and academic performance (Szemik et al., 
2024; Enderle et al., 2023; Redondo-Flórez et al., 2022).

Study limitations. The relatively small number of 
subjects compared to the overall student population; 
environmental and social factors were not analyzed; 
physical and mental fitness levels were not assessed; 
nutritional aspects were not examined.

Practical implications of the study. Understanding 
gender differences facilitates the assessment of 
developmental status and classification within specific body 
composition norms based on gender and age; longitudinal 
analysis over five years (19-23 years) allowed for a better 
understanding of the dynamics of body composition 
parameters about gender; expert recommendations 
regarding nutrition and the implementation of an active 
lifestyle among students should consider morphological 
characteristics, physical activity levels, and lifestyle facto

Conclusions
1.	 Analyzing the differences recorded between the 

groups relative to age, we observe a positive dynamic in 
all body composition parameters for both genders, with 
the average values falling within the reference limits for 
physical development according to age and gender.

2.	 Statistically significant differences among the five 
male age groups were recorded only for the BMI and muscle 
mass parameters; for the five female groups, relative to age, 
only the fat mass parameter showed statistically significant 
differences.

3.	 The following body composition parameters did 
not show statistically significant differences for age and 
gender: height, weight, bone mass, and hydric mass.
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