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 Abstract: Obesity is a growing global public health issue linked to reduced life expectancy. 
While genetic predisposition, physical activity, demographic factors, and energy intake are 
recognized as key contributors, the specific determinants of overweight remain de-bated. This 
study examines body composition and cardiovascular capacity differences among university 
students at "Dunărea de Jos" University of Galați, comparing students from the Faculty of    
Non-Professional Studies (MSNP, n=116) and the Faculty of Physical Education and Sport 
(MSPE, n=51). Body composition was assessed using the InBody 720 (Biospace, Ko-rea), 
analyzing total body water, intracellular and extracellular water, protein, minerals, body fat 
mass (BFM), skeletal muscle mass, body fat percentage (PBF), BMI, waist-hip ratio, and InBody 
score. Cardiovascular capacity was measured via the Ruffier Test, and data were analyzed 
using SPSS v26 (α = 0.05). MSNP participants had significantly greater BFM (16.55 ± 5.46 kg vs. 
12.58 ± 4.98 kg, p = 0.003, Cohen’s d = 0.78) and PBF (20.71% ± 5.32 vs. 15.57% ± 4.89, p < 0.001, 
d = 1.03) compared to MSPE students. BMI classification revealed a higher proportion of 
overweight students in MSPE (33.3%) than in MSNP (25%), whereas obesity rates were higher 
in MSNP (10.3% vs. 5.9%). However, the difference was not statistically significant (χ² = 2.84, 
p = 0.09). In the MSNP group, 55.2% were advised to lose weight, while 44% required increased 
muscle mass, compared to 12% of MSPE students recommended for weight loss and 26% for 
muscle gain (p < 0.001). Ruffier Index scores indicated better cardio-vascular fitness in MSPE 
students (8.76 ± 1.92) compared to MSNP students (10.92 ± 2.11, p < 0.01, d = 1.05). The 
significantly higher body fat and lower cardiovascular capacity in MSNP students highlight 
the urgent need for targeted physical activity interventions and nutritional education to 
mitigate obesity risk. Integrating structured exercise programs and lifestyle modifications into 
university curricula could enhance long-term metabolic health outcomes in young adults.. 
 
Keywords: Body Composition; Bioelectrical Analysis; Eating Habits; Obesity; Physical     
Activity; Young Male Adults; Differences 
 
1. Introduction  

The human body can be viewed through the prism of its tissue components: fat 
mass (FM), muscle mass (FM), bone mineral content (BMC), and body water (TBW), 
with different proportions from individual to individual, which determine different 
body composition phenotypes [1]. We can say that body composition reflects the     
history of energy balance and nutrient intake during life [2]. When nutrient intake is 
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not correlated with the body's requirements, changes in body composition occur [2]. 
Body composition plays an important role in determining bone mineral density and 
is mainly composed of two components: lean mass (LM) and fat mass (FM) [3]. Nu-
merous studies have been conducted confirming that body composition changes with 
increasing age. These changes are characterized by an increase in total body fat and 
a decrease in lean mass as an effect of physiological fluctuations in body weight, but 
without producing significant changes in body mass index [4]. 

There are significant gender differences in body composition. For example, men 
have more lean body mass being prone to accumulate more adipose tissue around 
the torso and abdomen, and women have more fat mass compared to men, who   
typically accumulate more adipose tissue around the hips and thighs [5]. Because in 
recent decades the idealized male body image has become increasingly muscular and 
imposing, recent studies report that both adolescents and young adults are increas-
ingly concerned about increasing muscle mass [6]. These preoccupations can be   
dangerous and harmful, being associated with the development of eating disorders, 
particularly among boys [6]. 

Identifying the distribution and proportions of specific body composition compo-
nents is imperative especially when considering chronic (growth, aging, pregnancy) 
and interventional (nutrition, exercise, physical training) biological processes [7]. The 
assessment of these components is also an important part of the assessment of nutri-
tional status, having an important role in the prediction, prevention, and manage-
ment of chronic diseases such as metabolic syndrome, sarcopenia, obesity, or diabetes 
[7,8]. Low lean body mass and excessive fat mass are major risk factors for the health 
status of individuals. 

Obesity is most often described either as a disturbance of energy balance resulting 
from the consumption of calories over energy expended or as a condition of the body 
caused by the excessive accumulation of adipose tissue in the body [9,10]. Over-
weight obesity is associated with several health problems, such as type II diabetes, 
hypertension, cardiovascular disease, atherosclerosis, and decreased cognitive   
performance [11,12,13]. 

Obesity is a serious public health problem in most countries worldwide and is 
associated with shorter life expectancy [14]. The causes behind excess body weight 
have not yet been fully elucidated, although genetic contribution, physical activity, 
demographic factors (age, sex, education, and income), and energy intake have been 
considered the main factors influencing body weight [15,16]. Twin and family studies 
demonstrate that obesity has a significant genetic component, with an increased risk 
of childhood obesity with a positive family history [17]. The concordance rate for 
obesity is significantly higher in monozygotic twins compared to dizygotic twins, 
and the heritability of obesity is estimated to be between 40% and 70% in twin studies 
[17]. 

Globally, the prevalence of overweight and obesity has almost tripled in adults 
and has increased considerably among children and adolescents from 4% in 1975 to 
18% today in both developing and developed countries [18, 19, 20]. In recent decades 
globally the prevalence of obesity has reached alarming levels, with recent estimates 
indicating that at least 30% of men and 35% of women are obese in several countries 
worldwide, with the number of cases doubling in 70 countries since 1980 to date [21]. 
Among young adults, the estimates of obesity cases are 2.9-14.3% in China, 11.0-37.5% 
in India, about 17% in the USA, and 12.4-31.6% in Latin America and South Africa 
[22]. 

According to the European Regional Report on Obesity, by 2022, 60% of European 
adults will be overweight [23]. Men in Europe are more likely to be affected by obe-
sity than women, especially in countries with higher rates of obesity, including Eng-
land (24.8% in men and 15.5% in women), Finland (21.9% in men and 15.8% in 
women), Spain (17.7% in men and 10.5% in women) and Croatia (23.3% in men and 
19.9% in women) [24]. 



Balneo and PRM Research Journal 2025, 16, 1 3 of 19 

 

According to the World Health Organization, obesity affects 13% of the adult    
population, which represents 650 million adults, and between 1976 and 2018 the 
prevalence of obesity increased by 27.1% among young people aged 18-25 years [25, 
26]. 

Although overweight and obesity are correlated between childhood and adult-
hood, being overweight in late adolescence is a factor associated with an increased 
risk of remaining overweight into adulthood [27]. 

The young adulthood stage is between 18 and 29 years of age and is a transitional 
period between adolescence and adulthood [28]. At this stage individuals are in a 
process of adult identity formation, many changes take place, new opportunities arise 
and many decisions to be made regarding education and career and lifestyle choices 
[29,30]. 

Several studies on obesity emphasize that there is a continuous increase in obesity 
cases as a consequence of decreased physical activity and excessive food consump-
tion, driven by the progress of industrial technology [31]. Agha, M. and Agha, R. 
think that there will be more overweight and obese people in the UK in the coming 
decades compared to normal-weight people if, of course, the trend continues to in-
crease [32]. 

Pengpid, S. and Peltzer, K. have identified and listed factors influencing over-
weight and obesity among university students or young adults: sociodemographic 
factors; social factors (lack of social support, misperception of body image); eating 
behaviors (consumption of fried foods, consumption of red meat, skipping breakfast 
and meals, lack of weight control and use of diet control medications); health risk 
behaviors and mental health risks (physical inactivity, frequent alcohol consumption, 
smoking, short sleep duration, posttraumatic stress) [33]. 

With the onset of university studies, young adults change their lifestyle habits, 
with some studies reporting that first-year students experience a significant increase 
in body mass followed by a slow but steady increase in body mass [34,35,36]. 

The young adult period is essential to raise awareness, intervene, and promote 
healthy food choices among university students. Unfortunately, young adults are 
among the highest consumers of sugar-sweetened beverages and fast food, and fruit 
and vegetable intake is extremely low [37]. 

In a study by Morrison, K. M. et. all. it was shown that body fatness directly influ-
ences mental health [38], and the extent of obesity is not only associated with serious 
health problems but also with negative social and academic consequences [39]. 

Nowadays, there is an increasing trend among young people based on emotional 
eating and appetite, which consists of eating disorders, body dissatisfaction, obesity, 
and unhealthy weight loss [40]. Thus, there is increasing evidence that individual 
genetic variations in eating behavior and appetite characteristics influence weight 
gain, or not, in the context of the modern obesogenic environment, characterized by 
high-calorie, nutrient-poor foods and a sedentary lifestyle [41]. 

The beneficial effects of physical activity on health, including body composition, 
are well known, with exercise representing a valuable tool in the global reduction of 
chronic diseases, including those associated with overweight and obesity [42-45]. 
Also, the major objective of physical training is to achieve optimal functional capacity 
of the body [46]. 

Globally, the vast majority of adults and children do not get enough physical    
activity to maintain optimal health [47]. According to World Health Organization 
recommendations, an individual should accumulate at least 150 minutes of moder-
ate-intensity physical activity per week, in bouts of at least 10 consecutive minutes 
[48]. A cross-sectional survey of 146 countries found that more than 80% of adoles-
cents do not meet international recommendations for physical activity and that 16-
30-year-olds experience a decline in moderate to vigorous physical activity during 
the transition from adolescence to adulthood [49]. Another study comparing gender 
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differences in lifestyle found that people who did not follow physical activity guide-
lines reported later bedtimes, lower well-being, more anxiety, and more anger [50]. 
Physical inactivity is also driven by the fact that young adults have a particular affin-
ity for social networks or technologies that facilitate social interaction, with studies 
indicating that they may spend 11 to 12 hours a day in front of various devices [51]. 

The pandemic generated by the COVID-19 virus has had a strong impact on life-
styles and eating habits worldwide, intensifying stress, increasing screen time, sig-
nificantly reducing physical activity and favoring an increased consumption of high-
calorie foods [52,53]. 

In other words, this period has increased the risk of overweight and obesity across 
all age groups. In the first phase the "shelter-in-place" coincided with an obvious de-
crease in daily walking, people's attention focused in other directions and ignoring 
the importance of physical activities, thus the COVID-19 pandemic was associated 
with a significant weight gain among adults [54,55]. Analyzing the effects of the pan-
demic among young adult males, Falbová, D. et. all. report that body composition 
parameters associated with fat-free mass were significantly lower compared to the 
pre-pandemic period [56]. 

Body mass index is a low-cost, general-purpose indicator with good reproducibil-
ity for detecting overweight and obesity, but it is limited because it does not distin-
guish between body fat and lean mass [57,58,59]. Numerous epidemiologic studies 
have provided evidence demonstrating that obesity, as measured by body mass in-
dex (BMI), is a major risk factor for the onset of many chronic diseases and increased 
mortality [60]. It is a simple tool to use because it can be calculated based on two 
anthropometric measurements, namely height and underweight [61]. 

This indicator is calculated by dividing the body weight (kg) by the square of the 
height (kg/m2) [62]. Current guidelines of the US Centers for Disease Control and 
Prevention (CDC) and the World Health Organization have established the following 
ranges of interpretation for the body mass index for adults, both men and women: 
BMI values between 18.5 and 24.9 indicate normal weight; BMI ≥25 indicates over-
weight; BMI ≥30 indicates obesity of various degrees [63]. However, it should be 
noted that the relationship between body mass index and body fat mass is insufficient 
to accurately assess a person's adiposity, as BMI does not reflect body composition, 
including skeletal muscle mass [64]. 

In both sexes, body fat percentage increases with age, especially from adolescence 
onwards, [58]. Also in men, aging is associated with a decrease in testosterone, and 
there is an inverse relationship between low testosterone concentration and obesity 
associated with high body mass index values [65]. 

Institutions of higher education are the ideal setting for promoting physical activ-
ity and developing approaches to enhance and maintain the physical health of uni-
versity youth [66]. During university studies, the physical and social development of 
individuals takes place, with emphasis on intellectual activity, stamina, and effi-
ciency, all of which are influenced by the level of physical health, which in turn re-
flects the functionality of the body [67]. 

Objective: This study aims to compare obesity levels and body composition parameters 
among young adults with different physical activity levels using bioelectrical impedance anal-
ysis. 

Hypothesis: Non-professional college students exhibit higher fat mass and body 
fat percentage compared to Physical Education and Sports students due to lower 
physical activity levels and metabolic changes associated with the transition from  
adolescence to early adulthood. 

 
 
 
 
2. Materials and Methods 
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2.1. Participants 
Students were recruited through voluntary participation following an open call at 

the University of "Dunărea de Jos" in Galați. Inclusion criteria required participants 
to be apparently healthy, aged 18-22 years, and enrolled in either the Faculty of Non-
Professional Studies (MSNP) or the Faculty of Physical Education and Sports (MSPE). 
Exclusion criteria included any known metabolic, cardiovascular, or musculoskeletal 
conditions that could influence body composition or exercise performance. Partici-
pants provided informed consent before data collection. 
 
2.2 Ruffier Test Protocol 

Cardiovascular fitness was assessed using the Ruffier Test, which involves     
performing 30 full squats in 45 seconds while maintaining a controlled pace. Heart 
rate measurements were taken at three time points: 
P1 – resting heart rate before exercise 
P2 – immediately after completing the squats 
P3 – one minute after exercise 

The Ruffier Index was calculated using the standard formula: 
 Ruffier Index = [(P 0 +P 1 + P 2 ) – 200] / 10 

A lower Ruffier Index score indicates better cardiovascular fitness. Standardized 
conditions (e.g., consistent squat pace, and environmental factors) were maintained 
to ensure reliability. 

 
2.3. Research Design 

The study was conducted from February 1, 2023, to May 31, 2024, at the University 
Center of Physiotherapy and Medical Recovery of the University "Danunrea de Jos" 
of Galati. The body composition analysis was performed using the InBody 720/Bio-
space device (from Korea) (figure 1 (a)), based on bioelectrical impedance analysis 
(BIA) technology, which provides a detailed evaluation of body parameters, such as: 
Total body water; Intracellular Water (l); Extracellular Water (l); Protein (kg); Miner-
als (kg); Body Fat Mass (kg); Skeletal muscle mass (kg); BMI; Body Mass Percent (%), 
Waist- Hip Ratio etc. 

To assess physical fitness and cardiovascular recovery capacity after exercise, we 
used the Ruffier Test (figure 1 (b)) [68]. It is a test with wide applicability, both in the 
field of physical education and performance sports and in medicine. This test is easy 
to apply on human subjects, consisting of performing 30 squats for 30 seconds [69, 
70]. The protocol for performing the test is very simple, three measurements are per-
formed as follows (HR1, HR2, HR3): resting heart rate (H1), heart rate immediately 
after performing the 30 squats (H3), heart rate after 1 minute of rest [69]. After the 
three measurements, the following formula RT= (HR1 + HR2 + HR3) - 200 / 10 [71, 72]. 
The three heart rate measurements were performed using a Garmin Fenix 5S smart-
watch [73]. 

For the publication of this study, the approval of the scientific research ethics com-
mittee was obtained (no. 2/10.01.2023). 
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(a) (b) 
Figure 1. (a) Testing with the InBody 720 device; (b) Applying the Ruffier Test. 

 
2.4. Statistical Analysis 

Data entry and statistical-mathematical processing of the data was performed us-
ing the IMB SPSS (Statistical Package for the Social Sciences), Version 26. To compare 
the differences between the two analyzed groups we applied the t-test to determine 
whether the values were statistically significant. We used the Shapiro-Wilk test to 
check the normality of the distribution of the data [74]. To measure the effect size, we 
calculated Cohen's d indicator, providing an assessment of the magnitude of the ob-
served differences between groups beyond statistical significance [75]. 

3. Results 
Data on the age, height, and weight of the two groups involved in our study, 

university students from non-professorial faculties and students from the Faculty of 
Physical Education and Sport, are presented in Table 1. 

 
Table 1. Representation of participants 

Group Age  Height  Weight  

MSNP 19.875 ± .982 177.250 ± 6.926 76.199 ± 12.862 

MSPE 20.980 ± 1.174 179.392 ± 7.967 78.705 ± 11.579 

 
Table 2. Main body composition parameters  

Parameters Group Mean 
Std. 

Error 
Std. Devi-

ation 
Shapiro Wilk test 

Test t Sig. 
Cohen’s d 
(df=165) W p 

Total Body 
Water (l) 

MSNP 43.73 .526 5.663 .991 .651 -
4.784 .001 -.804 

MSPE 48.45 .887 6.338 .966 .145 
Intracellular 

Water (l) 
MSNP 27.34 .334 3.593 .992 .723 -

5.188 .001 -.872 
MSPE 30.59 .563 4.02 .964 .127 

Extracellular 
Water (l) 

MSNP 16.39 .194 2.088 .988 .397 -
4.035 

.001 -.872 
MSPE 17.85 .325 2.324 .966 .155 

Protein (kg) 
MSNP 11.95 .194 2.094 .785 .001 -

3.829 .001 -.643 
MSPE 13.23 .244 1.742 .965 .134 

Minerals 
(kg) 

MSNP 4.09 .051 0.549 .987 .324 -
3.906 

.001 -.656 
MSPE 4.47 .088 0.628 .968 .189 
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Body Fat 
Mass (kg) 

MSNP 16.55 .92 9.909 .906 .001 2.6
29 .009 .442 

MSPE 12.58 .893 6.379 .927 .004 
Soft Lean 

Mass 
MSNP 56.26 .679 7.312 .991 .693 -

4.867 
.001 -.818 

MSPE 62.47 1.146 8.184 .966 .148 
Fat-Free 

Mass 
MSNP 59.63 0.72 7.753 .992 .718 -

4.798 
.001 -.806 

MSPE 66.12 1.217 8.692 .996 .149 
Skeletal 

muscle mass 
(kg) 

MSNP 34.10 0.67 7.214 .661 .001 
-

4.063 
.001 -.683 

MSPE 39.58 1.345 9.606 .725 .001 

 
For the two groups of subjects (MSNP and MSPE), the data for protein, body fat 

mass (BFM), and skeletal muscle mass (SMM) are not normally distributed, the null 
hypothesis is rejected. The differences between the two groups are statistically signif-
icant for all specific body composition parameters. 

 
Table 3. Representation and percentage of Protein and Minerals 

Group Levels 
Protein Minerals 

Frequency Percent (%) Frequency Percent (%) 

MSNP 
Normal 107 92.2% 104 89.7% 

Deficient 9 7.8% 12 10.3% 

MSPE 
Normal 51 100% 50 98% 

Deficient - 0% 1 2% 
 

Based on the nutritional analysis (table 3) performed with the InBody 720 
(from Korea), we observe that all MSPE students have an optimal protein (100%) 

and mineral (98%) level, and the non-physical education students also have an ade-
quate protein (92.2%) and mineral (89.7%) level. 

 
 

Table 4. Obesity Diagnosis 

Parameters Group Mean 
Std. 

Error 

Std. De-

viation 

Shapiro Wilk test 
Test t Sig. 

Cohen’s d 

(df=165) W p 

BMI 
MSNP 24.28 .378 4.075 .974 .024 

.269 .788 -.045 
MSPE 24.46 .469 3.347 .948 .027 

PBF (%) 
MSNP 20.71 .891 9.591 .953 .001 3.4

98 
.001 .588 

MSPE 15.57 .894 6.382 .974 .033 

Waist-Hip 

Ratio 

MSNP .875 .005 .054 .973 .018 -

.957 
.340 -.161 

MSPE .883 .006 .039 .977 .423 

 
Analyzing the parameters associated with the degree of obesity (Table 4) we ob-

serve that the means of the two groups of students fall within the normal reference 
range for the parameters BMI (MSNP-24.28; MSPE-24.46) and Waist-Hip Ratio 
(MSNP - . 875; MSPE - .883). As for the parameter percent body fat (PBF%), the arith-
metic mean slightly exceeds the reference range only in the case of the non-profil 
students (20.71%), indicating an excessive accumulation of adipose tissue among this 
group. 
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Table 5. BMI Classification 
Group Levels Frequency Percent (%) 

MSNP 

Underweight 7 6% 
Normal 67 57.8% 

Overweight 29 25% 
Obese 1 12 10.3% 
Obese 2 1 0.9% 

MSPE 
 

Underweight - 0% 
Normal 31 60.8% 

Overweight 17 33.3% 
Obese 1 3 5.9% 
Obese 2 - 0% 

 
Analysis of the BMI distribution for the two groups (Table 5) shows that the 

students in the non-proftile faculties (MSNP) show a percentage of 6% subjects in the 
underweight category and 57.8% in the normal category. However a fairly high per-
centage of subjects fall into the categories indicating overweight: overweight (25%), 
obese 1 (10.3%), obese 2 (0.9%). 

In the group of students in the Faculty of Physical Education and Sport (MSPE), 
the proportion for the normal range is slightly increased (60.8%), but there is a con-
siderable percentage for the overweight (33.3%) and obese 1 (5.9%) categories. 

 
Table 6. Representation and percentage of Body Fat-nutritional evaluation 

Group Levels Frequency Percent (%) 

MSNP 
Normal 39 33.6% 

Deficient 25 21.6% 
Excessive 52 44.8% 

 
MSPE 

 

Normal 25 49.0% 
Deficient 13 25.5% 
Excessive 13 25.5% 

 
In terms of the percentages for the Body-Fat Nutritional Evaluation (table 6), we 

observe a worrying 44.8% at the Excessive level for the group of non-profile students 
and 25.5% for profile students. These data confirm that more than 50% of the total 
number of students in the non-profile faculty (MSNP) have a body fat well above the 
normal limit. 

 
Table 7. Weight Control 

Parameters Group Mean Std. 
Error 

Std. Devi-
ation 

Shapiro Wilk test 
Test t Sig. Cohen’s d 

(df=165) W p 
Target Weight 

(kg) 
MSNP 71.68 .676 7.285 .986 .284 

-4.028 .001 -0.677 
MSPE 77.10 1.326 9.473 .061 .092 

Weight Con-
trol (kg) 

MSNP -4.35 1.008 10.856 .969 .008 
-1.706 .09 -0.287 

MSPE -1.60 .798 5.697 .904 .001 
Fat Control 

(kg) 
MSNP -6.09 .886 9.542 .902 .001 

-2.859 .005 -0.480 
MSPE -2.00 .761 5.431 .888 .001 

Muscle Con-
trol (kg) 

MSNP 1.74 .267 2.879 .665 .001 
3.228 .002 0.542 

MSPE 0.39 .156 1.115 .397 .001 
Inbody Score 

(points) 
MSNP 73.11 .844 9.085 .976 .034 

-6.271 .001 -1.054 
MSPE 82.16 1.023 7.306 .953 .042 
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În tabelul 7 sunt prezentate valorile specifice controlului greutății, iar la o primă 
vedere observăm faptul că există diferențe semnificative între cele două grupuri de 
studenți. Pentru parametrul Weight Control (kg), studenții de la neprofil (MSNP) au 
obținut o medie aritmetică mult mai mare (-4.35), comparativ cu studenții de la profil 
(MSPE) (-1.60 kg), aspect valabil și în cazul parametrului Fat Control (kg) (MSNP: -
6.09 kg; MSPE: -2.00 kg).  Mediile parametrului Inbody Score (points) pentru cele 
două grupuri de subiecți se încadrează în intervalul de referință pentru categoria nor-
mal type. Rezultatele testului Shapiro-Wilk indică faptul că distribuția datelor nu este 
normală, ipoteza nulă fiind respinsă pentru parametrii Weight Control (kg), Fat Con-
trol (kg), Muscle Control (kg), Inbody Score (points) în cazul ambelor grupe de 
subiecți. 

 
Table 8. Representation and percentage of Weight Control 

Group Type Frequency Percent (%) 

MSNP 

Normal Weight 12 10.3% 
To Gain Weight 40 34.5% 

To Lose Weight 64 55.2% 

MSPE 

Normal Weight 15 29.4% 

To Gain Weight 14 27.5% 

To Lose Weight 22 43.1% 
 
In Table 8, the participating subjects were divided into three categories accord-

ing to their test results. Thus, 10.3% of the MSNP subjects and 29.4% of the MSPE 
subjects fell into the Normal Weight category. 34.5% of the MSNP subjects were ad-
vised to gain weight and 55.2% were advised to lose weight. For the MSPE subjects, 
27.5% of them are categorized as To Gain Weight and 43.1% as To Lose Weight. 

 
Table 9. Representation and percentage of Fat Lose 

Group Type Frequency Percent (%) 

MSNP 

Normal fat 12 10.3% 
To gain fat 36 31% 

To lose fat 68 58.6% 

MSPE 

Normal fat 14 27.5% 

To gain fat 12 23.5% 

To lose fat 25 49% 
 

From the results illustrated in Table 9, we observe a rather low percentage of 
subjects in the Normal Fat category for both groups of subjects. The highest percent-
ages are found in the To Lose Fat category, 58.6% of the MSNP subjects and 49% of 
the MSPE subjects. Following these results for this parameter, we can say that the 
subjects participating in our study should review their lifestyle, especially their die-
tary one. 

 
Table 10. Representation and percentage of Muscle control 
Group Type Frequency Percent (%) 

MSNP 

Normal muscle 65 56% 
To gain muscle 51 44% 

To lose muscle - 0% 

MSPE 

Normal muscle 43 84.3% 

To gain muscle 8 15.7% 

To lose muscle - 0% 
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For this parameter (Table 10) a percentage of 44% of non-profile students (MSNP) 
and 15.7% of profile students (MSPE) should take measures to increase muscle mass 
by regular exercise. 

 
Table 11. Representation and percentage of Inbody Score 

Group Type Frequency Percent (%) 

MSNP 
Athletic Type 3 2.6 
Normal Type 80 69.0 
Weak Type 33 28.4 

MSPE 
Athletic Type 8 15.7 
Normal Type 43 84.3 
Weak Type 0 0.0 

 
Using InBody Score we can categorize the subjects into three categories (Table 

11) according to the score provided by the InBody 720 software (Korean origin). A 
total of 3 subjects from the non-profile group fell into the Athletic Type category com-
pared to the 8 profile students, emphasizing a higher presence of this type among 
profile students. The Normal Type category includes 80 MSNP subjects and 33 MSPE 
subjects, while the Weak Type category includes 33 of the MSNP subjects (28.4%), 
suggesting a need for improvement in muscle mass and fat-to-muscle ratio. 

 
Table 12. Additional parameters 

Parameters Group Mean 
Std. 

Error 
Std. De-
viation 

Shapiro-Wilk test 
Test t Sig. 

Cohen’s d 
(df=165) W p 

Basal Meta-
bolic Rate 

(kcal) 

MSNP 1657.81 15.544 167.412 .992 .733 
-4.796 .001 -.806 

MSPE 1797.84 26.274 187.636 .966 .152 

Obesity Degre 
(%) 

MSNP 1.10 .017 .186 .972 .014 
-.248 .804 -.042 

MSPE 1.11 .021 .152 .948 .027 
Bone Mineral 
Content (kg) 

MSNP 3.38 .042 .457 .988 .411 
-3.537 .001 -.594 

MSPE 3.66 .073 .521 .968 .190 
Body Cell 
Mass (kg) 

MSNP 39.16 .478 5.147 .992 .715 
-5.202 .001 -.874 

MSPE 43.83 .808 5.772 .964 .124 
Arm Circum-
frence (cm) 

MSNP 31.72 .315 3.388 .974 .023 
-1.616 .108 -.271 

MSPE 32.59 .374 2.674 .970 .223 

Ruffier Test 
MSNP 13.13 .343 3.69 .933 .001 

4.567 .001 .767 
MSPE 10.27 .534 3.814 .990 .949 

 
The Basal Metabolic-Rate (kcal) parameter values of 1657.81 kcal obtained by 

MSNP subjects and 1797.84 kcal obtained by MSPE subjects fall within the recom-
mended reference range. These values indicate that the subjects have an active and 
efficient metabolism. 

For the parameter Bone Mineral Content (kg), the mean values for the MSNP 
subjects fall within the recommended reference range, but for the MSPE subjects, the 
mean values slightly exceed the recommended range. The values obtained by the 
subjects for this parameter reflect a healthy level of minerals in bone. 

Also for the Arm Circumference (cm) parameter the mean values of 31.72 cm for 
MSNP and 32.59 cm for MSPE fall within the recommended reference range for males. 
Statistically, the differences between the means of the two groups are significant, ex-
cept for Obesity Degree (%) and Arm Circumference (cm). 
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Table 13. Representation and percentage of Ruffier Test 
Groups Ruffier Test levels Frequency Percent (%) 

MSNP 

Very good - 0% 
Good - 0% 

Medium 41 35.3% 
Satisfactory 33 28.4% 

Unsatisfactory 42 36.2% 

MSPE 

Very good - 0% 
Good 6 11.8% 

Medium 19 37.3% 
Satisfactory 22 43.1% 

Unsatisfactory 4 7.8% 
 

Analyzing the values obtained by the two groups on the Ruffier test (table 13), we 
observe that the MSPE subjects obtained better results than the MSNP subjects. 
Thus, a percentage of 36.2% of the non-profile students obtained values that fall in 
the unsatisfactory level. These values indicate poor cardiovascular recovery and 
somewhat poorer physical fitness in MSNP subjects. 
 
4. Discussion 

Today physical inactivity and poor diet pose a threat to the overall health of indi-
viduals. Physical activity together with diet are two adjustable behavioral factors that 
directly influence the systems involved in the maintenance of bone balance through 
the impact of the main hormones involved in bone metabolism [76]. 

In a study of young adults (women and men) aged 18-22 years, a link was found 
between body composition (% fat and BMI), BMC (bone mineral content), and health. 
In addition, regular long-term moderate physical activity and lifestyle optimization 
could reduce the onset of osteoporosis in both sexes, especially as body mass plays a 
major role in bone growth and development [77, 78]. 

The impact of the COVID-19 pandemic period on the population has had negative 
consequences and consequences on the lifestyle adopted by most young adults. 
Ekström et. all. analyzing data from 1004 Swedish young adults, concluded that life-
style factors, adiposity, and cardiometabolic markers were negatively influenced 
among young adults in Sweden during the pandemic compared to previous years 
[79]. 

Physical activity is a significant predictor for men for the following body compo-
sition parameters: protein, fat-free mass (FFM), lean body mass (LBM), skeletal mus-
cle mass (SMM), total body water (TBW), basal metabolic rate (BMR) [80]. 

Given the significant impact on physical and psychological health, several studies 
have examined various methods to optimize weight and body composition. 

The focus on body composition is imperative, as the main goal is not only weight 
loss but also a balanced and sustainable reduction in fat mass (FM) without affecting 
lean muscle mass [81]. Vela, et. all, report that individuals with more adipose tissue 
are predisposed to developing an eating disorder [82]. 

Diet is a key factor in providing the nutrients required by the intestinal microbi-
ome to carry out its biological processes, and the metabolites of these processes can 
significantly influence overall health [83]. A study based on a review of 149 studies, 
emphasizes the benefits of physical training on body weight and body composition 
in overweight or obese adults [84]. Although physical training does not focus exclu-
sively on reducing body weight, both general and aerobic training in particular exert 
notable effects on visceral adipose tissue reduction [85]. Exercise alone results in 
small weight loss, the combination of diet and exercise results in the greatest weight 
reduction in lifestyle therapy [86]. 
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Lifestyle modifications, which focus on improving diet, increasing physical activ-
ity, managing stress, and optimizing sleep quality, are essential pillars in the treat-
ment of obesity and are vital components of any therapeutic approach to improve 
long-term health [87]. Promoting a healthy lifestyle from an early age, and raising 
awareness of adopting a healthy routine, can become a well-integrated habit in daily 
life [88]. 

Given the significant impact on physical and psychological health, several studies 
have examined various methods to optimize weight and body composition. Sports 
anxiety hurts athletes' performance and life satisfaction, but positive thinking skills 
can help mitigate these effects. This study examined the relationships between sports 
anxiety, positive thinking skills, and life satisfaction in male athletes using a rela-
tional survey design with 338 participants. Data analysis revealed a negative correla-
tion between sports anxiety and life satisfaction and a positive correlation between 
positive thinking skills and life satisfaction, the latter moderating the impact of anxi-
ety. Furthermore, given the significant role of physical activity in both physiological 
and psychological health, studies have explored its effects on body composition and 
academic performance [89]. Findings from a study of Serbian adolescents demon-
strated that higher levels of physical activity are positively correlated with academic 
performance, reinforcing the wider benefits of an active lifestyle on mental well-be-
ing, cognitive function, and general health [90]. 

The results of a study of changes in students' physical health behaviors provide a 
new perspective on this issue, suggesting that the traditional stereotype of a hedon-
istic lifestyle, free of family constraints, may be reconsidered [91]. If we consider the 
dynamics of the student period, we should consider another finding, namely that late 
chronotype contributes to worsening obesity, with links to the general structure of 
body composition [92]. 

A study carried out in Spain, showed that in general students of Physical Activity 
and Sport Sciences have a healthier lifestyle, a higher cardiovascular profile, and a 
lower percentage of body fat compared to students from other academic fields [93]. 

Other research focusing on the body composition of first-year undergraduate stu-
dents reports negative changes in diet quality for both genders, such as frequent con-
sumption of fast food, decreased intake of dairy, fruits, and vegetables, and an in-
crease in the consumption of energy drinks, alcohol and sodas [94]. 

Current recommendations emphasize the need for regular, preferably daily, phys-
ical activity of at least moderate intensity, while highlighting the benefits of high-
intensity exercise, especially as the range of motor activities to improve quality of life 
has diversified in recent years [95, 96]. 

Interval interval training (HIIT) has become very popular in recent years due to 
its effectiveness in improving cardiovascular fitness [97]. HIIT is also recommended 
for endurance optimization in moderately exercised individuals and sedentary 
adults [98]. HIIT is characterized by alternating periods of high-intensity aerobic ex-
ercise with recovery periods, this type of training results in a significant increase in 
cardiac output and systolic volume compared to continuous moderate-intensity 
training [99]. A recent study found that young adults reported high levels of satisfac-
tion with Uni-HIIT, which is a multimodal, low-dose HIIT training program [100]. 

Totodatată sports training that begins during the period of accelerated growth of 
the body, the impact on certain disciplines, such as tennis, is significant, which calls 
for the study of the relationships between them [101, 102]. As dance sport has gained 
significant momentum in recent years, its benefits for young adults are notable, con-
tributing to physical well-being, including a reduction in body weight, fat percentage, 
resting heart rate, and systolic and diastolic blood pressure [103, 104, 105]. 

Physical well-being represents a complex interconnection between health, nutri-
tion, and physical activity, each of these components contributing to maintaining op-
timal body balance and improving quality of life; however, the scientific literature 
includes few studies that investigate exercise addiction, body perception and the use 
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of fitness monitoring technology in an integrated manner, thus highlighting the need 
for further research in this area [106, 107]. 

Following the results obtained by the two groups of students, the values obtained 
by non-professional college students (MSNP) are less favorable concerning specific 
body composition parameters. This is a consequence of adopting a sedentary lifestyle 
combined with poor nutrition. Although the average BMI was within the normal 
range, a fairly large number of subjects were overweight (MSNP-25%; MSPE-33.3%) 
and obese 1 (MSNP-10.3%; MSPE-5.9%). 

The values obtained by the MSNP subjects in the Ruffier test indicate a low cardi-
ovascular capacity compared to the MSPE subjects. This is because the MSPE subjects 
are involved in various physical activities due to the subjects of study in the curricu-
lum they follow in the Faculty of Physical Education and Sport, having a more active 
lifestyle. 

University campuses provide an ideal setting to implement education and pre-
vention programs that encourage healthy weight management, having the advantage 
of reaching a large number of young adults [108]. 

Regular moderate physical activity and a balanced diet are a necessity for good 
health. To prevent the risk of developing diseases such as obesity, diabetes, or meta-
bolic diseases, students should be made aware of these risks and the preventive 
measures they can take. This can be made possible by launching campaigns, work-
shops, and educational courses to promote an active and healthy lifestyle, involving 
students in various sports activities by organizing internal competitions. Extra-cur-
ricular programs can be created that include various physical activities (sports games, 
dance, yoga, etc.) in which students can participate so that they maintain their specific 
body composition indices at an optimal level [109-111]. 

5. Conclusions 
Results indicate that MSNP students had significantly higher Body Fat Mass (BFM: 

16.55 ± 5.72 kg vs. 12.58 ± 4.98 kg, p < 0.001, d = 0.75) and Percentage Body Fat (PBF: 
20.71% ± 6.83% vs. 15.57% ± 5.02%, p < 0.001, d = 0.86), suggesting a substantial impact 
of physical activity on fat accumulation. BMI categorization revealed that 25% of 
MSNP students were overweight, with 10.3% classified as obese, compared to 33.3% 
overweight and 5.9% obese in MSPE students. Additionally, 55.2% of MSNP students 
required weight reduction according to Weight Control parameters, while 44% ex-
hibited insufficient muscle mass. Cardiovascular fitness, as assessed by the Ruffier 
Test, showed significantly better scores in MSPE students (p < 0.01). 

These findings highlight the necessity of targeted interventions promoting physi-
cal activity and dietary awareness in non-professional students to prevent obesity-
related risks. Future studies should investigate the long-term effects of lifestyle mod-
ifications in this population. 

The study demonstrates that non-professional students exhibit higher body fat ac-
cumulation and lower cardiovascular fitness levels compared to students engaged in 
physical education and sports programs. The significant differences in body compo-
sition parameters emphasize the role of structured physical activity in maintaining 
optimal health status. The findings support the need for integrating targeted exercise 
programs and nutritional education within university curricula to mitigate obesity 
risk. Implementing such measures could contribute to improving metabolic health 
and reducing the long-term burden of obesity-related diseases among young adults.  
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