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Aquatic exercises facilitate exercise for obese and overweight individuals and minimize the risk of injury 
compared to land-based exercises because they promote effective cooling of the body during exertion and 
increase the rate of blood return to the heart. The aim of this study is to examine the effects of an aquatic 
exercise and diet program on physical fitness components and quality of life in obese women. The mean body 
mass index (BMI) of the study group (SG) was 34.49 ± 3.39 kg/m², while the mean BMI of the control group (CG) 
was 33.55 ± 2.58 kg/m². This study employed a quasi-experimental design. The study group underwent an 
aquatic exercise program and a diet program 3 days a week for 10 weeks, while the control group underwent 
only the diet program. Following the collection of demographic information, measurements were taken using 
dual-energy X-ray absorptiometry (DEXA), a quality-of-life scale specific to obese individuals, a balance test, a 
sit-up test, a flexibility test, a wall squat test, and a plank test. According to the difference score analysis, a 
significant difference was found in favor of the control group in the quality-of-life scale specific to obese 
individuals (p = 0.03). In the study group, significant differences were found in BMI (p = 0.01), balance test (p = 
0.04), plank test (p = 0.031), DEXA fat measurements (left arm, right and left leg, mid-total and total; p <0.05), 
DEXA total mass measurements (intermediate total, head, and total; p <0.05), and DEXA body fat percentage 
(left arm, trunk, right and left leg, intermediate total, and total; p <0.05). The aquatic exercise and diet program 
showed positive effects on physical fitness parameters in obese women compared to the diet program alone. In 
particular, the reductions in BMI, fat mass, and total mass support the idea that this combined program is a more 
effective method for obesity management. 
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OBEZ KADINLARDA AKUATİK EGZERSİZ VE DİYETİN FİZİKSEL UYGUNLUK VE 
YAŞAM KALİTESİ ÜZERİNE ETKİSİ 3

Süreç 
Geliş: 03/02/2026 
Kabul23/04/2026 

ÖZ 
Su egzersizleri, obez ve fazla kilolu bireyler için egzersizi kolaylaştırır ve karada yapılan egzersizlere kıyasla 
yaralanma riskini en aza indirir; çünkü egzersiz sırasında vücudun etkili bir şekilde soğutulmasını sağlar ve kalbe 
kan dönüş hızını artırır. Bu çalışmanın amacı, obez kadınlarda su egzersizleri ve diyet programının fiziksel 
uygunluk bileşenleri ve yaşam kalitesi üzerindeki etkilerini incelemektir. Çalışma grubunun ortalama vücut kitle 
indeksi (BMI) 34,49 ± 3,39 kg/m² iken, kontrol grubunun ortalama BMI'si 33,55 ± 2,58 kg/m² idi. Bu çalışma yarı 
deneysel bir tasarım kullandı. Çalışma grubu 10 hafta boyunca haftada 3 gün su içi egzersiz programı ve diyet 
programına katılırken, kontrol grubu sadece diyet programına katıldı. Demografik bilgilerin toplanmasının 
ardından, çift enerjili X-ışını absorbsiyometrisi (DEXA), obez bireylere özgü bir yaşam kalitesi ölçeği, denge testi, 
mekik testi, esneklik testi, duvara yaslanarak çömelme testi ve plank testi kullanılarak ölçümler yapıldı. Fark skoru 
analizine göre, obez bireylere özgü yaşam kalitesi ölçeğinde kontrol grubu lehine anlamlı bir fark bulundu (p = 
0,03). Çalışma grubunda ise BMI (p = 0,01), denge testi (p = 0,04), plank testi (p = 0,031), DEXA yağ ölçümleri (sol 
kol, sağ ve sol bacak, orta toplam ve toplam; p <0,05), DEXA toplam kütle ölçümleri (orta toplam, baş ve toplam; 
p <0,05) ve DEXA vücut yağ yüzdesi (sol kol, gövde, sağ ve sol bacak, orta toplam ve toplam; p <0,05) açısından 
anlamlı farklılıklar bulundu. Su egzersizleri ve diyet programı, sadece diyet programına göre obez kadınlarda 
fiziksel uygunluk parametreleri üzerinde olumlu etkiler göstermiştir. Özellikle, vücut kitle indeksi (BMI), yağ 
kütlesi ve toplam kütledeki azalma, bu kombine programın obezite yönetimi için daha etkili bir yöntem olduğu 

fikrini desteklemektedir. 
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İntroduction
The prevalence of overweight and obesity has doubled 

worldwide since 1980. Today, approximately one-third of 
the world's population is overweight or obese. Obesity is 
a risk factor for many diseases, such as diabetes, 
cardiovascular diseases, and musculoskeletal disorders, 
and causes significant declines in quality of life (Zhu et al., 
2023). Obesity is a rapidly growing, multidimensional 
public health problem in both developed and developing 
countries today. The World Health Organization (WHO) 
defines obesity as “abnormal or excessive fat 
accumulation that may impair health” (Çakmur, 2017). 
This definition emphasizes that obesity is not merely an 
aesthetic problem but negatively affects individuals in 
general. The increasing prevalence of obesity on a global 
scale places a significant burden on societies' health 
systems and lowers the standard of living (El Serag, 2020). 
One of the most commonly used measures of obesity is 
the body mass index (BMI). BMI is calculated by dividing 
weight in kilograms by height in meters squared and is 
considered overweight for adults between 25.0-29.9 
kg/m² and obese at 30.0 kg/m² and above (Dąbrowska et 
all., 2020). However, the BMI's inability to fully reflect 
body fat and its variability across different ethnic and age 
groups leads to certain limitations in diagnosis. Therefore, 
fat percentage measurements and clinical assessments 
are also important in the diagnosis of obesity (De Lorenzo 
et all., 2019). Nutrition is defined as the process by which 
a person takes in and utilizes the elements necessary for 
growth, development, and a long, healthy, and productive 
life (Baysal, 2014). Prevention and treatment of obesity 
include physical activity and exercise as fundamental 
treatments (Kılınç and Gözel 2018). It is noteworthy that 
the findings regarding the effects of exercise and 
nutritional interventions on obesity show heterogeneity. 
While some studies indicate that exercise alone provides 
limited weight loss, others show that combined 
interventions are more effective. Aquatic exercises 
involve the buoyancy of water to reduce the load on joints 
and muscles. Especially in disadvantaged individuals and 
those with musculoskeletal injuries, it increases mobility 
while reducing the risk of pain and injury during exercise 
(Katsura et all., 2010). The buoyancy force provided by 
water reduces the impact on weight-bearing joints, 
thereby alleviating the mechanical stress that can cause 
pain and injury during traditional exercises. Furthermore, 
water resistance provides a natural form of resistance 
training that increases muscle strength and endurance 
without the need for additional equipment (Torres-Ronda 
and Del Alcázar 2014). These characteristics make water-
based exercises particularly suitable for overweight and 
obese individuals who may find it difficult to participate in 
high-impact land-based activities due to their body weight 
(Pippi et all., 2022). Water-based aerobic training may be 
a useful program for improving anthropometric, 
biochemical, cardiovascular, and explosive strength 
parameters in young overweight and obese women 
compared to sedentary individuals (Cheikh et all., 2025). 
In women, in particular, negative body image and social 

relationships can have a greater impact on quality of life 
(Asharaf et all., 2023). Weight loss achieved through both 
surgery and lifestyle changes can lead to meaningful and 
lasting improvements in quality of life (Kolotkin and 
Andersen 2017). Although numerous studies exist in the 
literature on obesity treatment involving diet, land-based 
exercise, and aquatic exercise, a significant portion of 
these studies focus on a single type of intervention or 
evaluate physical fitness parameters through a limited 
number of variables. In particular, studies examining the 
simultaneous effects of combining aquatic exercise with a 
diet program on multidimensional physical fitness 
components (balance, strength, flexibility, endurance), 
body composition (DEXA measurements), and quality of 
life in obese women are limited. Furthermore, most 
existing studies involve short-term interventions and do 
not sufficiently focus on the effects of deep-water 
exercise. In this context, although the advantages of 
aquatic exercise are emphasized, the vast majority of 
these studies are comparative with land-based exercise, 
and the mechanisms of the independent and combined 
effects of aquatic exercise are not sufficiently explained. 
Findings on how the buoyancy and resistance properties 
of water are reflected in functional capacity in obese 
individuals are particularly limited. The implementation of 
a structured program based on deep-water exercise and 
its comparison with a control group constitutes one of the 
unique aspects of this study. In these respects, the study 
aims to make significant methodological and practical 
contributions to the literature on the role of aquatic 
exercises in the treatment of obesity. The following 
hypotheses were tested within the scope of this research: 
H1: There is a significant difference in BMI values in the 
study group compared to the control group. 
H2: There is a significant difference in quality of life in the 
study group compared to the control group. 
H3: There is a significant difference in physical fitness 
components such as balance, strength, flexibility, and 
endurance in the study group.  
H4: There is a significant difference in body composition 
(DEXA fat and mass measurements) in the study group 
compared to the control group. 

Methods 

The study group consisted of obese women aged 29-56 
with a BMI ≥ 30 who voluntarily agreed to participate. The 
study group (n:14) received an aquatic exercise and diet 
program, while the control group (n:14) received only a 
diet program. The sampling method was non-random 
purposive sampling. A quasi-experimental design with 
pre- and post-test measurements was used in this study. 
The study and control groups were formed by ranking the 
groups from highest to lowest BMI values, taking into 
account the participants' group preferences. 
Before evaluating the study data, a homogeneity test was 
performed for the height, body weight, and body mass 
index of the obese women. According to the results of the 
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homogeneity (Levene) test, the relevant data were found 
to be homogeneous (p>0.05). A power analysis of the 
study was conducted. The results are presented in Table 
3. The exercise period lasted for 10 weeks, and the study
group underwent an aquatic exercise and diet program

three days a week, while the control group only 
underwent the diet program. Table 1 shows the 
demographic information of the participants in the study. 

Table 1. Descriptive characteristics of participants in the study and control groups at pre- and post-test 

Variable Group n Pre-test (Mean ± SD) Post-test (Mean ± SD) 

Age (years) 
Study 14 43.35 ± 8.45 43.35 ± 8.45 

Control 14 44.64 ± 7.45 44.64 ± 7.45 

Height (cm) 
Study 14 160.57 ± 6.53 160.64 ± 6.60 

Control 14 161.00 ± 4.22 161.07 ± 4.21 

Body weight (kg) 
Study 14 89.00 ± 8.46 80.71 ± 7.86 

Control 14 87.21 ± 8.00 83.21 ± 6.81 

BMI (kg·m⁻²) 
Study 14 34.49 ± 3.39 31.14 ± 2.99 

Control 14 33.55 ± 2.58 32.12 ± 2.62 

DEXA fat mass (g) 
Study 14 45.31 ± 4.65 42.46 ± 4.66 

Control 14 44.17 ± 2.85 43.51 ± 2.81 
Values are presented as mean ± standard deviation. BMI = body mass index; DEXA = dual-energy X-ray absorptiometry. 

Subjects 
This study consisted of obese women aged 29-56 

residing in the Cukurova district of Adana province who 
voluntarily agreed to participate in the study and had a 
BMI ≥ 30. The study group (n:14) underwent an aquatic 
exercise and diet program, while the control group (n:14) 
underwent only a diet program. The criteria for 
participation in the study were defined as the absence of 
any cardiovascular or skeletal system disease for both the 
control and study groups and a weight below 110 kg to 
enable DEXA measurement. Participants included in the 
study group were informed that they would be excluded 
from the study if they failed to attend the exercise 
program four or more times in a row. The criteria for 

exclusion from the study were defined as the occurrence 
of a problem that could affect the participants' health and 
the participant's desire to withdraw from the study for any 
reason. Ethical approval was obtained from the Cukurova 
University Faculty of Medicine Ethics Committee on 
November 5, 2021, with decision number 116/5. 

Procedures 

The diet program was designed by dietitians working 
at the Cukurova Public Health Healthy Life Centre based 
on the participants' biochemical results and BMI results, 
and the specified programs were monitored by the 
dietitians.

Table 2. Aquatic exercise program 

Phase 
Duration 

(min) 
Repetitions Warm-up Key Movements Cool-down Equipment 

Weeks 
1–3 

30 3 sets × 8 
reps 

8 min Breathing, ankle/knee 
flexion-extension, basic kicks, 

arm swings 

7 min Lane ropes, 
swimming 

floating foam 

Weeks 
4–6 

35 3 sets × 10 
reps 

8 min Marching, scissors, bike, 
squats, flutter kicks 

7 min Lane ropes, 
swimming 

floating foam 

Weeks 
7–10 

45 3 sets × 12 
reps 

8 min Advanced kicks, butterfly 
legs, core pulls, rotations 

7 min Lane ropes, 
swimming 

floating foam 

During active rest, participants performed 3 deep breaths (5–7 sec) between sets and 10 breaths (15–20 sec) between exercises. 

Aquatic Exercise Program. The intervention group 

consisted of obese women who participated in a 10-week 
aquatic exercise program. The training was conducted in 
a semi-Olympic indoor swimming pool (25 × 12.5 m, 175 
cm depth), with water temperature maintained at 27–
28°C and ambient air temperature around 30°C. Exercise 
intensity was gradually increased using a periodized 
model, with intensity determined using the Karvonen 
formula (Rugbumrung et all., 2025). Target heart rate was 

set at ≥40% of the participants' maximum heart rate. 
Intensity adjustments were made at the end of each 3-
week period, transitioning from low to moderate 
intensity. All sessions were supervised by the researcher. 
The water-based aerobic program has been adapted from 
the protocol previously used by Costa and colleagues 
(Costa et all., 2018) and Costa and colleagues (Costa et all., 
2018). This training program was conducted three times a 
week, on two non-consecutive days with a 48-hour 
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interval (Mondays, Wednesdays, and Fridays from 
09:30PM to 10:30 PM) according to ACSM guidelines 
(Pescatello, 2014). The warm-up consisted of basic warm-
up exercises. The cool-down section was completed with 
cool-down exercises in the water. Measurements were 
taken as follows, in order of initial and final measurement: 
DEXA, Obesity-Specific Quality of Life Scale, Flexibility, 
Balance Test, Sit-Up Test, Wall Squat Test, and Plank Test. 

Diet Program. The diet program implemented in this 

study was planned with the guidance of a dietitian, taking 
into account the individual energy requirements of the 
participants. Daily energy intake was calculated 
considering the participants' basal metabolic rates and 
physical activity levels, and was adjusted to create an 
energy deficit of approximately 500–750 kcal/day. The 
macronutrient distribution was planned in accordance 
with the principles of balanced nutrition; approximately 
50–55% of total energy would come from carbohydrates, 
15–20% from proteins, and 25–30% from fats. Participants 
were given weekly diet lists, and dietitian check-ups were 
conducted at regular intervals throughout the program to 
monitor diet compliance. Participants were also asked to 
keep daily food consumption records, which were 
evaluated weekly. The same diet program was applied to 
the control group, but no exercise intervention was 
performed in this group. 

Body Mass Index (BMI). Participants' body weight and 

height were measured using calibrated devices with a 
precision of 0.01 kg and 0.01 cm, respectively, while they 
were barefoot and standing upright. BMI was calculated 
by dividing body weight by the square of height (kg/m²) 
(Sun et all., 2024). 

Abesity-Specific Quality of Life Scale. Developed by 

Patrick et al. (Patrick et all., 2004) and adapted into 
Turkish by Çıray Gündüzlüoğlu et al. (Gündüzoğlu, et all., 
2014), the scale consists of 17 items rated on a 7-point 
Likert scale. The internal consistency (Cronbach’s alpha) 
was reported as 0.93. All items are summed, adjusted 
using a standardized formula to yield a score between 0 
and 100, with higher scores indicating better quality of 
life. The scale is unidimensional. 

Dual-Energy X-ray Absorptiometry (DEXA). DEXA is a 

body composition measurement technique based on 
dual-energy X-ray absorptiometry. It uses two X-ray 
beams at different energy levels (typically 40 keV and 70 
keV) to distinguish between fat mass, lean body mass, and 
bone mineral content, based on differential absorption by 
soft tissue and bone (Breithaupt et all., 2011). The method 
relies on a three-compartment model and provides 
accurate whole-body or regional composition data within 
5–20 minutes. In this study, body composition was 
assessed using the DEXA Explorer (version 12.6:3, ID: 
A0222220H, S/N 90704), a reliable tool widely used to 
evaluate exercise-related changes in body composition. 

Flexibility (V-Sit and Reach Test). The V-Sit and Reach 

Test is a valid and highly reliable method (r = 0.98) used to 
assess lower back and hamstring flexibility. Participants sit 
on the floor with legs extended, heels on the ground, toes 
pointed upward, and feet 30 cm apart. A baseline is drawn 
between the heels as the zero point. Without bending the 
knees, participants reach forward as far as possible. The 
test is performed twice, and the best reach is recorded in 
centimetres as a positive or negative value (Cuberek et 
all., 2013).  

Flamingo Balance Test: The Flamingo Balance Test was 

conducted using a balance beam constructed to Euro fit 
standards (4 cm thick, 3 cm wide, 30 cm long, with two 
perpendicular wooden supports each 2 cm wide and 15 
cm long). The test evaluates the duration a participant can 
balance on their preferred dominant foot.The test ends 
when balance is lost or the supporting foot leaves the 
beam, and the duration is recorded in seconds 
(Güngörenler and Tarsuslu, 2025). 

Sit-Up Test. Participants lay supine on a gymnastics mat 

with their hands clasped behind the neck and knees bent 
at 90°, feet flat on the ground. The half sit-up movement 
was performed for 60 seconds, and the total number of 
repetitions was recorded. This test was used to assess 
abdominal muscle endurance. The half sit-up version was 
preferred over the full sit-up to minimize hip flexor 
involvement and ensure feasibility for obese women. A 
stopwatch and an exercise mat were used for the 
assessment, and participants were instructed to perform 
the maximum number of repetitions within one minute 
(Oyake and Yokokawa, 2025). 

Wall Squat Test. In the Wall Squat Test, participants 

positioned themselves with knees and ankles at a 90° 
angle, and with their head and back in contact with the 
wall. One foot remained flat on the floor while the 
opposite foot was lifted approximately 5 cm off the 
ground, at which point the timer began. The stopwatch 
was stopped when the lifted foot touched the ground. It 
was administered for both legs, and the average of two 
trials was recorded as the final score (Lea et all., 2024).  

Plank Test. Participants were instructed to assume a 

prone position, supporting their body on the forearms and 
toes, with elbows aligned shoulder-width apart. The pelvis 
was raised so that the neck, shoulders, back, hips, and legs 
formed a straight line parallel to the ground (plank 
position). Timing began as the participant entered the 
position, and the duration was recorded in seconds until 
fatigue or loss of form occurred (Rodríguez-Perea et all., 
2025). 

Statistical Analyses 
Data were analysed using SPSS 20.0 software. Prior to 
analysis, homogeneity of variance for participants’ height, 
body weight, and body mass index (BMI) was assessed 
using Levene’s test, which indicated homogeneity (p > 
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0.05). Normality of data distribution was evaluated with 
the Shapiro-Wilk test, revealing that the data were not 
normally distributed (p < 0.05). Difference scores between 
pre-test and post-test measurements were calculated. 
The Wilcoxon signed-rank test was used to compare pre- 

and post-test values within the Study and control groups. 
Statistical significance was set at p <0.05 with a 95% 
confidence interval. A power analysis of the study was 
conducted. The results are given in Table 3.

Table 3. Results of the Power Analysis Conducted for the Research 

Variable Cohen’s D Effect Size  Power (1-Β) Yorum 

BMI 1.60 Very Big 0.95+ Sufficient 
Quality Of Life 1.35 Very Big 0.90+ Sufficient 
Balance 1.09 Big 0.82 Sufficient 
Plank 1.05 Big 0.80 Sufficient 
Flexibility 0.60 Middle 0.50 Limited 
Sit-Ups 0.35 Small 0.25 Insufficient 
Wall Squat 0.05 Very Small 0.05 Insufficient 

Analyses were conducted using an independent 
samples t-test model based on comparing the change 
scores between two independent groups. The statistical 
significance level was set at 0.05 and the group size at 
n=14. Examination of the calculated effect sizes revealed 
large effect sizes (d>0.80) and consequently high 

statistical power (1-β>0.80) for BMI, quality of life, 
balance, and plank performance variables. However, 
lower effect sizes and limited power values were observed 
for shuttle run and flexibility variables. These findings 
indicate that sufficient power was achieved in some 
variables despite the small sample size

Results 

Table 4. Wilcoxon Test Results for Pre–Post Changes in Physical Fitness and Quality of Life 

Variable 
Pre-test  
(X ± SD) 

Post-test 
(X ± SD) 

n Negative Ranks Positive Ranks Ties Z p 

BMI (kg/m²) 34.49 ± 3.39 31.14 ± 2.99 14 14 / 7.50 / 105.00 0 / 0.00 / 0.00 0 -3.29b 0.001**

Obesity-Specific 
Quality of Life 

38.09 ± 21.20 7.70 ± 24.69 14 13 / 7.00 / 91.00 0 / 0.00 / 0.00 1 -3.18b 0.001**

Balance Test (s) 35.71 ± 18.25 59.28 ± 21.01 14 1 / 1.00 / 1.00 12 / 7.50 / 90.00 1 -3.11b 0.002*

Wall Squat Test (s) 17.78 ± 11.42 37.64 ± 13.75 14 1 / 1.00 / 1.00 13 / 8.00 / 104.00 0 -3.23b 0.001**

Sit-up Test (reps) 42.00 ± 9.42 50.78 ± 10.27 14 1 / 2.00 / 2.00 12 / 7.42 / 89.00 1 -3.04b 0.002*

Plank Test (s) 17.64 ± 12.70 35.14 ± 18.93 14 1 / 1.00 / 1.00 12 / 7.50 / 90.00 1 -3.04b 0.002*

Flexibility Test (cm) 74.07 ± 7.43 83.28 ± 5.66 14 1 / 1.00 / 1.00 13 / 8.00 / 104.00 0 -3.23b 0.001*

* *p<0,05 ** p<0,001 b. post-test>pretest

Table 4 presents the Wilcoxon signed-rank test results 
comparing pre-test and post-test measurements within 
the intervention group. Wilcoxon signed-rank test results 
revealed significant improvements in BMI and all physical 
fitness parameters (p < 0.01). BMI decreased significantly, 

while balance, strength, endurance, and flexibility showed 
marked increases. However, obesity-specific quality of life 
scores significantly decreased, contrary to expectations, 
indicating the need for further interpretation.
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Table 5. Whole-Body DEXA Fat Mass (g) Results of Participants 

Variable Group n 
Pre-test 
(X±SD) 

Post-test 
(X±SD) 

Difference 
(X±SD) 

Change 
(%) 

U p 

Left Arm Exercise 14 2670,94±834,08 2251,37±745,83 -419,56±540,99 15,70 50,00 0,27*
Control 14 2694,06±660,58 2704,66±486,70 10,60±599,68 -0,39

Right Arm Exercise 14 2608,27±778,32 2425,42±872,97 -182,84±251,26 7,01 80,00 0,408 
Control 14 2615,20±519,83 2600,11±606,77 -15,09±511,98 0,57

Trunk Exercise 14 18973,56±3908,86 16592,22±4089,05 -2381,56±2153,55 12,55 65,00 0,129 
Control 14 19289,35±3518,17 18007,79±3232,54 -1281,56±1744,61 6,64

Left Leg Exercise 14 7060,10±1402,25 6265,08±1034,24 -795,01±839,60 11,26 51,00 0,031*

Control 14 6269,73±1106,61 6092,38±998,19 -177,35±431,91 2,82
Right Leg Exercise 14 7316,63±1389,94 6412,20±1160,47 -904,43±510,59 12,36 52,00 0,035*

Control 14 6413,68±940,09 6091,25±1041,66 -322,43±659,28 5,02
Subtotal Exercise 14 38629,48±6754,36 33946,11±6146,40 -4683,37±2738,10 12,12 43,00 0,012*

Control 14 37282,07±5235,46 35496,22±4468,30 -1785,84±2455,86 4,79
Head Exercise 14 1095,44±127,56 1041,36±98,71 -54,07±111,37 4,93 68,00 0,168 

Control 14 1051,91±153,95 1093,29±226,35 41,37±174,61 -3,93
Total Exercise 14 37539,21±11800,80 34987,46±6126,29 -2551,75±8353,51 6,79 54,00 0,043*

Control 14 38333,97±5320,88 36621,28±4543,70 -1712,69±2487,90 4,46
* p<0,05 ** p<0,001

Table 5 presents the changes in whole-body fat mass 
measured by DEXA in both the exercise and control 
groups. DEXA results revealed greater fat mass reductions 
in the exercise group compared to the control group. 

Significant differences were found in the left and right 
legs, subtotal, and total fat mass (p < 0.05), while changes 
in the arms, trunk, and head were not statistically 
significant. 

Table 6. Participants' DEXA % Fat Whole Body Findings 

Variable Group n Pre-test (X±SD) Post-test (X±SD) Difference (X±SD) Change (%) U p 

Left Arm Exercise 14 50,82±5,63 46,69±6,25 -4,13±4,26 8,12 50,00 ,027

Control 14 50,87±4,48 50,53±3,60 -,33±3,61 0,66 
Right 
Arm 

Exercise 14 50,12±7,72 48,29±7,86 -1,82±3,70 3,65 58,00 ,066
Control 14 48,64±4,90 49,41±5,04 ,77±3,45 -1,58

Trunk Exercise 14 43,49±5,28 40,50±5,99 -2,98±2,77 6,87 53,50 ,041
Control 14 43,13±3,77 44,11±9,59 ,97±7,58 -2,27

Left Leg Exercise 14 50,15±4,37 47,05±4,58 -3,09±3,65 6,18 45,50 ,014 
Control 14 48,00±3,69 47,86±3,00 -,14±2,01 0,29

Right Leg Exercise 14 49,72±4,99 43,83±12,16 -5,88±11,76 11,84 44,50 ,014
Control 14 47,65±3,71 47,17±3,54 -,47±3,17 1,00

Subtotal Exercise 14 46,70±4,64 43,85±4,95 -2,85±2,33 6,10 47,50 ,020 
Control 14 45,61±2,97 45,06±2,85 -,55±1,94 1,20

Head Exercise 14 20,88±,89 21,35±,91 ,46±,94 -2,29 69,00 ,182 

Control 14 20,87±,52 20,94±,94 ,07±,74 -0,33
Total Exercise 14 45,31±4,65 42,46±4,66 -2,85±1,95 6,29 43,00 ,011 

Control 14 44,17±2,85 43,51±2,82 -,65±1,82 1,49
p<0,05 ** p<0,001 

Table 6 presents the changes in whole-body 
percentage fat values measured by DEXA for both the 
exercise and control groups.DEXA % fat results showed 
significant reductions in the exercise group for the left 
arm, trunk, both legs, subtotal, and total body fat 

percentage (p < 0.05). No significant changes were 
observed in the right arm and head regions. Overall, these 
results demonstrate that the combined aquatic exercise 
and diet intervention was effective in significantly 
reducing regional and total body fat percentage. 

Discussion 
This study evaluated the effects of an aquatic exercise 

and diet program on obese women through variables such 
as physical fitness, quality of life, and body composition. 
The findings generally indicate that the intervention had 
significant and positive effects on physical performance 
and body composition. The Wilcoxon test results 
presented in Tables 3 and 4 revealed a significant 

decrease in BMI in the intervention group, along with 
significant improvements in balance, muscle endurance 
(wall squat, plank), muscle strength (sit-up), and flexibility 
parameters (p<0.01). These findings are consistent with 
studies reporting that aquatic exercises improve physical 
fitness by activating large muscle groups, particularly due 
to the buoyancy and resistance properties of water. The 
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low joint load provided by water can be considered an 
important factor supporting performance improvement 
by increasing exercise tolerance in obese individuals. A 
study by Grasdalsmoen et al. reported that exercise is 
positively associated with overweight/obesity 
(Grasdalsmoen et all. 2019). There is strong evidence in 
the literature that exercise contributes to body weight 
and fat loss, weight maintenance, reduced fat percentage, 
and metabolic fitness in obesity (Petridou et all., 2019).  

However, the significant decrease observed in quality 
of life scores contradicts common findings in the 
literature. This may be related to the psychological 
adjustment process due to physical fatigue, muscle pain, 
and behavioral changes that occur at the beginning of the 
intervention. Furthermore, the increased awareness 
levels of individuals participating in the exercise program 
may have led them to evaluate their own health status 
more critically. 

The combined implementation of the diet and exercise 
program may have created pressure for behavioral 
change on the participants. Nutritional restrictions, the 
obligation of regular exercise, and lifestyle changes can 
create psychological stress in the short term, and this can 
negatively affect the perception of quality of life. Due to 
the subjective nature of the quality of life scale, the 
participants' expectation levels and increased awareness 
may have influenced the results. The limited intervention 
period (e.g., 10-12 weeks) may not be sufficient for a 
positive change in a multidimensional variable such as 
quality of life. In this context, it can be said that changes 
in quality of life do not only progress in parallel with 
physical improvements, but are also influenced by 
psychosocial adaptation processes. Recent studies have 
shown that obesity-specific quality of life scales is reliable 
and robust, and that these scales can better reflect the 
unique problems of obese individuals (Vatansever et all., 
2022). Hopman et al. stated that being overweight or 
obese is associated with a lower quality of life in women 
(Hopman et all., 2007). The study indicated that low 
physical quality of life is associated with higher BMI (Metz 
et all., 2009). Obese women experience social isolation 
and a significant decline in their quality of life due to both 
negative body image and exclusionary attitudes in society 
(Kalaycı at all., 2019). It has been found that changes in 
physical activity's impact on quality of life are shaped by 
the individual's current psychosocial situation and societal 
perceptions (Eroğlu and Acet, 2017). It is stated that 
initiatives to increase women's social participation and 
liberal policies play an important role in improving quality 
of life (Şahan and Akbulut, 2020). Findings in the literature 
show that obesity has meaningful and positive effects on 
balance, postural control, muscle strength, and metabolic 
health only when comprehensive exercise programmes—
particularly useful and functional exercise types such as 
aquatic exercise—are used throughout the diet 
programme. The results of diet and exercise reports, 
which show more pronounced improvements in balance 
test values in obese individuals compared to diet alone, 
suggest that this effect can be supported by different 

types of exercise and increased throughout life with 
sustainable weight loss (Berk et all.,2021; Demirtaş and 
Erdal, 2021). The improvements observed in muscle 
endurance tests indicate that water resistance exercises 
provide sufficient overload stimulation and are effective 
in increasing muscle functional capacity. In this context, 
improvements in muscle endurance measured by wall 
squat, sit-up, and plank tests demonstrate that water 
resistance exercises provide sufficient overload stimulus 
for strength gains. Water resistance creates a 
multidimensional force that challenges muscles without 
causing excessive fatigue or injury, particularly in 
overweight individuals, thereby safely supporting muscle 
endurance and strength development (Uzun and Şahan, 
2021; Aydın et all., 2023; Khasanah et all., 2023). These 
results confirm that water-based interventions are a safe 
and effective method for improving both physical and 
psychological outcomes in obese women. The aquatic 
environment offers unique advantages by reducing 
mechanical load while providing sufficient resistance for 
strength and endurance development. 

The DEXA findings presented in Tables 5 and 6 show 
significant reductions in body fat, particularly in the lower 
extremities, trunk, and total body fat in the intervention 
group (p<0.05). These reductions in fat mass and fat 
percentage can be explained by the resistance 
characteristics of aquatic exercise, which increase energy 
expenditure. The more pronounced changes observed 
especially in the lower extremities are related to the fact 
that aquatic exercise inherently creates more intense 
muscle activation in these areas. The limited changes in 
the control group suggest that dietary intervention alone 
may have a lower effect size. Currently, DEXA is one of the 
most widely preferred methods for assessing body 
composition due to its popularity and scientifically proven 
validity (Riegerová et all., 2006; Jensky-Squires et all., 
2008). Its ability to provide precise and reliable results, 
applicability in both healthy individuals and those with 
various health conditions, low radiation exposure, 
suitability for all age groups, repeatability of 
measurements, and capacity to evaluate regional body 
composition and nutritional status make DEXA a widely 
used tool across numerous clinical and research fields 
(Plank, 2005). Changes in total body fat can accurately 
reflect fat loss in the system. Reductions in lower 
extremity fat can have positive effects on insulin levels 
and metabolic health. Therefore, when evaluating the 
effectiveness of exercise and dietary interventions, not 
only total body fat but also regional fat distribution is 
monitored (Buemann, et all., 2005). Measurements taken 
using DEXA revealed significant reductions in left and right 
leg, mid-section, and total body fat changes in the exercise 
and diet programme results for the study groups, 
indicating changes in regional fat distribution. Although 
there was a decrease in other systems (arms, torso, head), 
it was not found to be permanently significant, indicating 
that the distribution type, duration, and individual factors 
of regional fat loss may vary. The absence of a significant 
change in fat levels in the control group supports the 

49



 Özoruç and Sevimli / Sivas Cumhuriyet University Journal of Sport Sciences, 7(1): 43-52, 2026 

performance of the programmes implemented. These 
findings demonstrate that DEXA plays a critical role in 
assessing body composition through detailed analysis and 
in determining the structure of exercise and dietary 
interventions (Pişkin and Aktuğ, 2022; Xu et all., 2022). 
Body fat percentage can be considered a fundamental 
parameter in predicting health issues such as obesity, 
metabolic syndrome, disease, and diabetes. Body fat 
assessment assists healthcare professionals in 
determining risk profiles and planning necessary 
interventions. (Tornero-Aguilera et all., 2022). The 
assessment of body fat percentage is considered critical, 
especially when evaluating the effects of exercise 
interventions and lifestyle changes. Numerous studies 
have shown that regular physical activity and exercise 
programmes have a significant impact on body fat 
percentage (Kursun et all., 2016). The assessment of body 
fat percentage and development using DEXA is of critical 
importance for both health and performance. The effects 
of exercise interventions on body fat percentage may vary 
depending on the duration, intensity, and type of 
programme implemented. The high accuracy and 
analytical capabilities provided by DEXA are key reasons 
for its preference, particularly in detailed examinations 
and clinical applications. The expansion of regional fat 
percentages is a situation that stands out as an important 
tool in predicting health risks and evaluating the 
effectiveness of exercise programmes. In this context, 
significant reductions obtained in measurements made 
with DEXA show that exercise interventions have positive 
effects on the body (Miyatake et all., 2009). This study has 
some limitations: The limited sample size restricts the 
generalizability of the findings. The relatively short 
intervention period may have prevented the emergence 
of long-term effects, especially in variables such as quality 
of life. The reliance on subjective assessments of quality 
of life measures may be affected by differences in 
perception between individuals. The inability to monitor 
adherence to the diet program using fully objective 
methods may be a potential confounding factor in the 
results. The absence of measurements of variables such as 
psychological state, motivation, or stress level in the study 
limits the interpretation of the quality of life findings.  

In conclusion, this study revealed that the combined 
application of aquatic exercise and diet programs had 
significant and positive effects on physical fitness and 
body composition in obese women. In particular, the 
improvements observed in BMI, fat mass, and physical 
performance parameters demonstrate that this 
intervention is an effective approach in obesity 
management. However, the lack of expected 
improvement in quality of life indicates that this concept 
cannot be explained solely by physical changes and that 
psychosocial factors play a significant role. It can be said 
that aquatic exercise programs are a safe and effective 
method for obese individuals; however, the psychological 
adjustment processes of individuals should also be 
considered in the planning of these programs. 

The following recommendations can be offered for 
future studies and applications: Randomized controlled 
trials should be conducted with larger sample groups. The 
long-term effects on quality of life should be examined by 
extending the intervention period. Variables that may 
affect quality of life, such as stress, anxiety, and 
motivation, should also be included in the measurement. 
Quality of life findings should be supported by in-depth 
examination of participant experiences using qualitative 
research methods. 
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