Pre prints.org

Article Not peer-reviewed version

Effect of an Adapted Exercise Program
on Body Composition and Fithess Level
in Overweight and Obese Young Women

Viorela Popescu, Cristina Filip , Cristiana Pop i , Cristina Nae , Rela Ciomag i

Posted Date: 18 September 2025
doi: 10.20944/preprints202509.1542.v1

Keywords: physical activity; physical tests; body fat; muscle mass; lifestyle

Ot |0] Preprints.org is a free multidisciplinary platform providing preprint service
' il that is dedicated to making early versions of research outputs permanently

available and citable. Preprints posted at Preprints.org appear in Web of
Elﬁ'— Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0
license, which permit the free download, distribution, and reuse, provided that the author
and preprint are cited in any reuse.



https://sciprofiles.com/profile/4695451
https://sciprofiles.com/profile/4759731
https://sciprofiles.com/profile/1676265
https://sciprofiles.com/profile/4747155
https://sciprofiles.com/profile/4711987

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 18 September 2025 d0i:10.20944/preprints202509.1542.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article

Effect of an Adapted Exercise Program on Body
Composition and Fitness Level in Overweight and
Obese Young Women

Viorela Popescu !, Cristina Filip 1, Cristiana Pop 1*, Cristina Nae 2 and Rela Ciomag !

1 Bucharest University of Economic Studies!
2 Faculty of Agrifood and Environmental Economics, Bucharest, Romania

* Correspondence: cristina.pop@defs.ase.ro

Abstract

Background/Objectives: Individuals with overweight or obesity often experience challenges in
achieving daily physical activity recommendations compared to their peers at a healthy weight. As
part of a weight management strategy, a tailored exercise program was designed specifically for
women facing excessive weight. The purpose of this study was to determine how a special exercise
program improves the body composition and the fitness levels in a sample of overweight and obese
young women. Methods: A targeted physical exercise program was designed, supervised, and
evaluated in a group of 25 overweight and obese young adult women 18 - 24 years (x =20,68+1,6) with
a BMI greater than 25 kg/m?, before and after 20 weeks of intervention. The intervention yielded
measurable improvements in physical fitness and body composition among participants. The
ergonomic exercise program ensured safety and effectiveness, and promoted both strength and
endurance to enhance overall fitness levels. After computing the t-test for a paired sample, we
calculated the Cohen effect size (d) as a measure of the magnitude and practical importance of the
observed difference. Conclusions: The results obtained showed statistically significant differences
between the two measuring and testing moments. Results indicated a decrease in weight, body fat
percentage, and waist circumference, alongside an increase in muscle mass, and progress in all
physical fitness tests applied. These findings underscore the importance of developing inclusive,
supportive, and contextually tailored exercise interventions for young women who face body weight
challenges not only to inhace physical health but also to improved psychological well-being.
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1. Introduction

Individuals with overweight or obesity often encounter significant challenges in meeting daily
physical activity recommendations compared to their peers at a healthy weight. Moreover, even
young people, regardless of their weight, are not physically active enough. In Romania, for example,
over half of the population aged 15-24 (57% men, 51% women) rarely or never practice sport or
physical activity (compared to 27% and 42% in the EU) [1]. Less than 20% of individuals aged 15-24
engage in physical hobbies or independent activities at least once a week, with a marked decline to
just 7.3% among adults aged 25-34 [2]. Such patterns contribute to diminished fitness and increased
weight gain during adolescence and early adulthood.

Body composition is defined as the ratio of lean body mass to fat mass expressed as a percentage
of total body weight. Measuring these values can help understand an individual's physical condition
and fitness. Recent studies have underscored a well-established relationship between body
composition and physical fitness, as well as their close interconnection [3]. Besides, body composition
values provide essential information related to nutritional, health, and fitness status, making it a
helpful factor in assessing overall well-being [4].

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Regular engagement in appropriate physical activity —adapted to cultural context, gender, age,
and individual preference, and consistently maintained throughout youth and adulthood —offers a
multitude of health benefits. These include reduced risk for non-communicable diseases such as
hypertension, coronary heart disease, stroke, diabetes, certain cancers, and depression. Enhanced
musculoskeletal health, increased strength, and improved functional integrity are further
advantages. As a central factor in energy expenditure, physical activity plays a beneficial role in
regulating energy balance, improving central obesity indices [5], and body weight.

A meta-analysis, based on 41 independent studies, concludes that regular physical activity,
including more time spent actively, not only protects the health of students but also improves their
academic performance [6]. Physical activity is beneficial for the development of cognitive, motor, and
social skills, as well as for good metabolic and musculoskeletal health. There is also an effect of
improving learning performance and attention, and of reducing anxiety and depression [7].

Overweight and obesity are not only physical conditions, but are also associated with
psychological consequences. In the current generation (Gen Z, born between 1995 and
2005), ubiquitous online connectivity, along with prolonged sedentary time, induced the
phenomenon of Fear of Missing Out (FoMO). The phenomenon originates from psychological deficits
in people's competence and relatedness needs. [8].

Social comparison processes engendered by FOMO are associated with lower self-esteem [9],
thereby compounding challenges to healthy self-perception in comparison with highly edited,
filtered, and unrealistic portrayals of others' lives. Contemporary beauty standards—largely shaped
by media and marketing—have contributed to unrealistic body ideals, driving body dissatisfaction,
disordered eating, and elevated social physique anxiety among young women [10]. The transition
from adolescence into adulthood intensifies these effects, as emerging adults face novel social
pressures and shifting norms around body image. Research consistently demonstrates that self-
esteem and physical self-perception are pivotal for mental health, influencing motivation, behavior,
life satisfaction, and overall well-being. Anxiety, FOMO, and loneliness are proven as mediators
between negative emotional states and addictive behaviors, such as compulsive eating [11].

Empirical studies have concluded that physical activity helps individuals cope with stress and
improve emotional regulation, thereby enhancing social interaction [12,13]. In addition to its direct
physiological and psychological benefits, physical activity also induces improvements in self-
confidence, a heightened sense of control, and increased capacity to confront challenges [14]. Physical
fitness, particularly among individuals with excess weight, has been shown to contribute positively
to functional efficiency and overall quality of life [15-17].

In response to these concerning trends, a targeted intervention was designed, conducted, and
evaluated in a group of overweight and obese young adult women. The intervention yielded
measurable improvements in physical fitness and body composition among participants.

2. Materials and Methods

2.1 Participants. A sample of 25 young adult women, aged 18-24 years (x = 20.68 + 1.6), with a
BMI greater than 25 kg/m? were measured and evaluated before and after a 20-week intervention.
They were recruited from university students in the first and second years of study. Of the total
number of participants, based on a mean BMI calculation of 30.69 kg/m2, 12 (48%) were overweight
and 13 (52%) were obese. Besides BMI, the other inclusion criteria were the state of health and the
requirement to actively participate in physical education lessons, meaning they were not medically
exempt from physical effort.

Before enrollment in the exercise program, all participants provided informed consent to
participate in the study, respecting established ethical standards. The data were kept anonymous to
respect the confidentiality of personal information.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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2.2. Anthropometric Variables Measures.

The body mass index (BMI) was calculated based on direct measurements of students' weight
and height. The normal range for women's BMI is usually considered to be 18 to 25, with more than
25 considered overweight and above 30 obese. The body fat percentage (BF), muscle tissue
percentage (MT), and weight were measured using bioelectrical impedance. Healthy ranges for
young women are BF 25-29.9%, MT 24.4-30.2%. Additionally, the waist and hip circumferences were
measured to calculate the waist-to-hip ratio (WHR). A woman's waist circumference above 80cm is
an indicator of visceral fat and a risk factor for health, as well as a WHR above 0,8 [18]. Furthermore,
a waist circumference greater than 88 cm and a waist-hip ratio of 0.85 or higher substantially increase
the risk of metabolic complications [19].

2.3. Intervention.

The intervention consisted of 60-minute sessions, twice a week, for 20 weeks, of ergonomic
exercises with effort volume, intensity and complexity adapted to the practitioners' possibilities and
needs. The physical effort was mostly of moderate intensity, with a target heart rate zone of 120-140
beats per minute. A variety of gym-based programs (Pilates, aerobic dance, circuit training using
body weight, catch ball, and stretching) were used in different combinations. The aim was to provide
a full range of motion, gradually increased in complexity and to stimulate participants’ interest and
adherence. Each session incorporated different exercise modalities to address multiple aspects of
physical fitness, including cardiovascular endurance, muscular strength, flexibility, and
coordination. The program was divided into distinct phases (Table 1), each introducing new forms
of activity while maintaining core components to reinforce habits and encourage engagement.

Table 1. Physical exercise program.

Week 1-7 Week 8-13 Week 14-20
; , . . , Warm-up 10’
Pilates 45 Aerobic dance/ Gym machines 50 Catchball 30
Stretching 15’ Stretching 10’ Circuit exercise 20’
First week physical tests Week 20 physical tests

Pilates is an integrated system of physical exercise intended to promote a leaner physique,
enhanced bodily symmetry, and improved overall health. The method comprises a sequence of
movements that involve the body, mind, and regulated breathing [20]. Its primary goal is to establish
muscular equilibrium by strengthening underdeveloped muscles and relieving areas of tension,
thereby fostering greater control, strength, and flexibility throughout the body.

Aerobic dance improves cardiovascular and respiratory endurance, coordinative capacity, and
spatial-temporal orientation [21]. The style of gesture and fluency of movement set to a musical
background enhances group coordination, rhythm, and natural feminine grace. Aerobic dancing was
alternated with exercise programs on the machines in the gym, to keep the effort at an accessible level
for all participants.

Catchball is a team sport for women derived from volleyball. Catchball promotes physical
activity among women of all ages and fitness levels, encouraging participation after varying periods
of inactivity [22].

In the first and last weeks, 10 minutes were dedicated to physical tests, which were performed
after warm-up.

2.4. Physical Performance Measures

The physical tests were conducted pre- and post-intervention, measuring upper and lower body
strength as well as facial and dorsal trunk strength. For upper body strength, knee push-ups were
the most convenient test for the group's physical abilities. Squads for the lower body, abs and prone
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trunk extensions were the other physical tests, all measuring the maximum number of repetitions in
30 seconds. The sessions were conducted at the Bucharest University of Economic Studies' sports
facilities by specialists in physical education and rehabilitation.

2.5. Data Analysis

For improvement estimation between the two moments of measurements in a small sample size,
the t (student) test for paired data was the statistical tool used, with a significance level set at 0.005.

“ tll

Further, we compared the “t” score calculated for the actual study, using the standard t-table cutoffs
(df = n-1). Cohen’s effect size was also calculated for the difference between the two measurements
and testing moments, and as a measure of the magnitude and practical importance of the observed

difference. For analysing the data, the software IBM SPSS Statistics 20 was used.

3. Results

This quasi-experimental study design compares baseline parameters of body composition and
fitness level with those measured at the end of the exercise program. The row data are presented in
Annexe Al and A2.

The anthropometric results are displayed in Table 1.

Table 1. Anthropometric Parameters.

Parameter Pre- Post- A t p d
Weight 84,94 80,32 -4,68 kg 3.22 .004 0,644
BMI 30,69 28,68 -2,01kg/m? 3.21 .004 0,642
FM 4445 40,38 -4,07% 5,52 .000 1,05
MM 24,27 26,29 +2,02% 5.87 .000 1,17
Waist circ. 84,94 80,32 -4,62 cm 3.94 .001 0,78
Hip circ. 111,9 103,9 -8 cm 2.85 .009 0,57
WH Ratio 0,7576 0,7436 -0,014 1,92 .066 0,38

Parameters: Mean values of weight, BMI, FM-fat mass, MT- Muscle Mass, Waist circumference, Hip
circumference, WH- waist/hip Ratio recorded pre- and post-intervention, A-difference, t-test, p-value, and

Cohen’s effect size values.

Compared with the critical t value < 2,064 for (n-1) 24 degrees of freedom, two tails, [23] the data
displayed in the biometric parameters table are statistically significant, except for the WHR. Based
on benchmarks prescripted by Cohen (1988), effect size is considered small (d = 0.2), medium (d =
0.5), and large (d = 0.8)

The weight and BMI parameters evolved similarly, decreasing in the same pass, while the height
remained constant. Both anthropometric parameters are correlated, their variation depending on
body weight. Fat mass and muscular tissue had a divergent evolution; while fat mass decreased by 4
per cent, muscular tissue increased by 2 per cent. The waist circumference, as expected, got thinner
as the weight decreased. The difference in waistline was 4.62 cm, along with a decrease in hip
circumference of 8 cm. All those measurements are statistically significant, with an effect size (d) of
medium to large magnitude.

The waist-hip ratio exhibits a minimum decrease as a result of the concomitant and significant
decrease in both its components (waist and hip). Thus, this parameter is discussed because it provides
clues about central fat, and subsequently about visceral fat.

Table 2. Physical test results pre- and post-intervention.

Physical test Pre- Post- A Ccv
Abs/30s 12.28 +3.09 16.20+2.66 +3.92 0.16
Prone trunk extensions/30s 16.20 +4.62 19.92+4.45 +3.72 0.22
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Knee pushups/30s 10.16+6.25 12.68+6.45 +2.52 0.51
Squads/30s 17.72+3.01 22.24+3.35 +4.52 0.15

Statistical indicators t(24) =8,72 p<.003 d=1,74

The Abs test measures core strength and endurance, assessing the ability to engage and control
abdominal muscles over a 30-second period. Prone trunk extensions focus on the back muscles,
evaluating the ability to extend the spine and maintain stability during a 30-second test. Knee
pushups test upper body strength, specifically targeting chest and arm muscles, and measuring
endurance over a half-minute duration. Squats assessed lower body strength and flexibility, focusing
on the ability to perform the movement correctly and sustain it for 30 seconds.

Participants recorded significant progress in all four tests; however, the real values and group
evolution varied. The best improvement was observed in squats, followed by the two tests assessing
trunk-lifting strength, as shown in Fig. 1. In terms of upper body strength, not only was the progress
smaller, but it was also uneven. The variability coefficient of 0.5 demonstrates this lack of
homogeneity. Overall, the effect of the intervention on the group of overweight female fitness
progress was more than large (d = 1.74> 0.8).

Physical Tests

Knee pushups/30s —
Prone trunk extensions/30s —
poysos T

0 5 10 15 20 25

m After mBefore

Figure 1. Progress in the four physical tests.

4. Discussion.

This study aims to evaluate the effect of an adapted exercise program on fitness levels and body
composition in overweight and obese women, with a particular focus on improvements in physical
performance and body metrics over a 20-week intervention period.

Research to combat the effects of obesity has grown along with the magnitude of the
phenomenon, which has reached global proportions. One of the causes of this “Globesity” is the
sedentary lifestyle. Globally, 830,000 deaths can be attributed to physical inactivity each year [24].
Furthermore, the generation we address in our research experienced sanitary restrictions during their
teenage years due to the COVID-19 pandemic. The decrease in fitness level and the increase in BMI
values due to these restrictive measures are well-documented. In a similar age and gender sample, a
decrease in physical abilities was calculated between 10 and 28 per cent [25]. Remote learning left
gaps in their knowledge, abilities and physical competencies. Motor illiteracy encompasses
challenges in motor development, including diminished competence and confidence, which may be
exacerbated by factors such as obesity. Overweight and, especially, obesity are substantial obstacles,
intensifying adverse outcomes across affective, behavioral, and physical aspects of their lives, thereby
compounding difficulties for those affected [26].

The initial distribution of participants in our study was as follows:

e 45% were overweight, with a BMI of 25-29.4, and

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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e 55% were obese, having a BMI of 30-44.5kg/m?2.

Twenty weeks later, measurements show a change in percentage:
¢ 16% have a normal weight (BMI 23.1-24.1);
e 60% are overweight (BMI 25.3-29.5), and
e 24% obese (BMI 31.3-41).

The gratifying result of our applied program was to lower the weight of 30 per cent of obese
women and to achieve a normal weight range for four young women. Similar results were obtained
in groups of obese and overweight women performing aerobic and resistance exercises [27].

The most significant effect obtained through our intervention is the increase in muscle mass
percentage (d = 1.17; p<.000), which is concurrent with a decrease in fat mass. This parameter was
identified in six studies from a meta-analysis [28], which, on the contrary, found that the increase in
muscle mass was not statistically significant.

In the pre-intervention waist circumference measurement, 8 participants had a waist
circumference of less than 80 cm, which is considered the limit of health risk. In the final session, 16
of the women had a waist circumference of less than 80 cm, representing a 100% improvement in this
anthropometric parameter. A meta-analysis concluded that the most effective exercise program for
reducing waist circumference is a combination of moderate aerobic intensity and low-to-moderate
resistance load [29], which has been proposed as part of the physical exercise program intervention.

Most studies that have samples of overweight and obese people do not record the progress of
fitness levels through physical tests. At most, progress is measured in static tests such as flexibility,
sitting on a chair and standing up [30], or handgrip strength [31].

The results of the physical test in this research may be a benchmark for future studies in
homogenous groups of overweight young women.

For an overweight person, awareness of their body size and volume can lead to social reluctance,
timidity, and low self-confidence, which is reflected in their posture and attitudes [32]. Furthermore,
the socio-cultural patterns associate fatness with laziness, and overweight people are easily
categorizated as being slow [33] or dawdling.

Since all participants in this study are students in their first and second years of study, the
transition to university life may bring about notable changes, including shifts in social networks,
increased academic pressures, and exposure to new social norms and standards of body image.
Young adults, especially students, often face challenges that increase social anxiety, including Social
Physique Anxiety. This is a concept within self-presentation theory that describes the anxiety
individuals experience when they expect negative judgments about their physical appearance [34].

Shifting the focus away from appearance and emphasizing the physical and mental benefits of
exercise, we could inspire our students with physical self-acceptance and confidence in their own
strengths. The feeling of competence and physical literacy provides security in independent
approaches, as well as continuity in physical activities.

Physical education strategies that foster autonomy, motivation, and self-assurance are effective
means of encouraging individuals to engage in physical activity and mitigate the impacts of obesity
and overweight.

Young women's membership in a group that shares similar concerns about physical appearance
and a common desire to improve it may explain why participants adhered to the exercise program.
Exercise in a supportive team environment serves as an effective motivator for individuals, including
those managing weight concerns [35]. Team development starts with personal commitment and
acknowledgement of individual differences in values, skills, and needs. Team members can utilise
constructive feedback from their peers to evaluate their own strengths and areas for improvement. A
strong team spirit is cultivated through interpersonal connections and communication that are
grounded in mutual respect and trust among all team members [36].

Sustained physical activity should be complemented by a balanced diet and meaningful lifestyle
changes to maximize its benefits. Future research should focus on combining tailored exercise
programs with specialized psychological and dietary advice.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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The homogeneity of the sample in terms of age, gender, education level, and body composition
may be a factor that compensates for the limitation related to the small number of cases studied.

We conducted the study intervention in a specific social and cultural context; diverse cultures
and societies may hold rather diverse views on women's body weight, self-image and self-efficacy.
Consequently, the results may not be valid in any cultural context.

5. Conclusions

This study demonstrates that a structured, ergonomic exercise program tailored to the needs of
overweight and obese young women can produce significant improvements in both body
composition and physical fitness. Over the 20-week intervention, participants experienced
meaningful reductions in weight, body fat percentage, BMI, and waist and hip circumferences,
alongside increases in muscle mass and enhanced performance in physical fitness tests. Notably, the
proportion of participants with a waist circumference below the health risk threshold doubled, and
several individuals transitioned from obese to overweight or normal weight categories.

Beyond the physiological benefits, the program fostered greater adherence and motivation,
likely supported by the group specificity and shared goals. These findings underscore the importance
of developing inclusive, supportive, and contextually tailored exercise interventions for young
women who face body weight challenges. Such programs not only address physical health but may
also contribute to improved self-esteem, social confidence, and psychological well-being.
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Abbreviations

The following abbreviations are used in this manuscript:

BMI Body Mass Index
M Fat Mass

MT Muscular Tissue
WHR Weist Hip Ratio
Appendix A

Table Al. Anthropometrics — initial data.

Height Weight FM MT Weist Hip

N A BMI
> B m (kg) % % (m)  (cm)
1 21 1.59 66.6 26.3 40.2 25.5 78.5 98.5
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2 20 1.78 82.8 26.1 41.3 25.1 91 105
3 20 1.70 74 25.6 37.2 27.5 73 103
4 20 1.64 79.2 294 42.6 254 80 109
5 19 1.63 67.2 25.3 39 259 76.5 97.5
6 21 1.69 71.5 25 38.1 26.5 72 103
7 19 1.62 73.8 28.1 39.2 27.1 77 107
8 21 1.66 70.4 25.5 32.7 30.1 76 102
9 20 1.62 69.8 26.6 419 24.5 70 103
10 25 1.67 72.1 259 394 26.2 83.5 106
11 21 1.79 83.9 26.2 394 26.4 80 111
12 20 1.54 60 25.3 40 24.7 76 97.5
13 21 1.70 87.7 30.3 442 24.8 81 113
14 21 1.58 76.2 30.1 46 234 84.5 104.5
15 21 1.61 80.8 31.2 447 24.6 80 111
16 20 1.68 93.5 33.1 47.5 234 88.5 115
17 20 1.67.5 84.9 30.3 42.1 26 86 102
18 20 1.62 101.4 38.6 55.5 194 100.5 128
19 19 1.71 122 41.7 54.9 20.3 106 136.5
20 19 1.70 90.1 31.2 46.1 23.8 88 119.5
21 20 1.68 83.8 30 44.3 24.6 80 111
22 20 1.70 98.1 33.9 51.2 21.3 91 127.5
23 23 1.50.5 88.6 39.1 56.6 18.6 85.5 123
24 24 1.64 101.9 37.9 47.1 24.2 99 126
25 20 1.58 111.1 445 60 17.5 120 138
X 20.6 1.65 83.66 30.69 44.45 24.27 84.94 111.90
Table A2. Anthropometrics — Results after intervention.
Height Weight FM MT Weist Hip
No.  Age (m) (kg) BMI % % (cm) (cm)
1 21 1.59 60.8 24 35 27.8 72 97
2 20 1.78 81.2 25.6 36.3 28.1 83 104
3 20 1.70 68.9 23.8 32.1 29.8 70 101
4 20 1.64 73.2 27.2 37.7 27.7 75 104
5 19 1.63 61.5 23.1 324 29.1 70 95
6 21 1.69 68.9 24.1 33.2 29.2 71 102
7 19 1.62 72.4 27.6 39.6 26.7 77 106
8 21 1.66 73 26.5 34.9 29.2 78 103
9 20 1.62 68 259 39 26.2 68 100
10 25 1.67 73.7 26.4 34.3 29.5 83 106
11 21 1.79 81.2 25.3 36.5 27.9 77 110
12 20 1.54 60.9 25.7 38.2 26.6 77 98
13 21 1.70 77.6 26.9 36.7 28.2 76 105
14 21 1.58 71 28.4 43.1 24.6 79 104
15 21 1.61 73.1 28.2 38.8 27.4 75.5 105
16 20 1.68 83.2 29.5 435 249 84 95
17 20 1.67.5 97.3 34.7 49 22.8 92 116
18 20 1.62 82.1 31.3 447 24.6 87.5 115
19 19 1.71 121.3 41 53.5 21 101 135
20 19 1.70 76.3 26.4 37.2 27.8 71.5 106
21 20 1.68 82.7 29.3 42.3 25.6 80 108
22 20 1.70 95.5 33 47.9 23.1 88 126
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23 23 1.50.5 89.7 39.6 51.9 21.9 86 123
24 25 1.64 77.8 28.9 38.6 27.6 79.5 108.5
25 21 1.58 86.7 34.7 53.2 19.9 107 121
X 20,68 1.65 72.32 28.68 40,38 26.29 80,32 107,74
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