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 This study explores the synergistic effects of customized dietary strategies and 

aerobic exercise, specifically swimming, on achieving weight loss while 

preserving muscle mass in athletes. The research highlights the importance of 

a holistic approach to weight management, integrating personalized diet plans 

with tailored exercise regimens. The study segmented participants into two 

groups, one following a standard diet for weight maintenance and another 

adhering to a similar diet augmented by regular swimming sessions aimed at 

weight loss. Results indicate that the diet-plus-swimming group exhibited 

significantly greater reductions in weight and body mass index (BMI) 

compared to the diet-only group, suggesting that incorporating swimming 

enhances the effectiveness of dietary interventions. These findings emphasize 

the potential of combining physical activities such as swimming with dietary 

modifications to achieve optimal weight management outcomes, providing a 

comprehensive approach to athlete health management. The study also 

underscores the need for personalized strategies that consider individual 

characteristics and preferences to support sustainable weight loss and 

improved health outcomes. 
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1. INTRODUCTION 

Weight loss and weight maintenance are essential strategies in combating obesity, a major health 

concern associated with chronic conditions such as type 2 diabetes, cardiovascular diseases, and certain types 

of cancer. Effective management of obesity requires a holistic approach, combining dietary modifications, 

physical activity, and behavioral changes. Recent research, including a systematic review by  

McCargar et al. [1], support the effectiveness of these strategies. Additionally, initiatives aimed at reducing 

the availability of high-calorie foods and enhancing access to exercise facilities, along with educational 

campaigns to improve nutritional knowledge, are essential components of a holistic obesity management 

approach [2]-[4]. Addressing environmental and social determinants is also vital for effective weight 

management. Athinarayanan et al. [5] advocate for a continuous care model that includes ongoing professional 

support, skills training, and social support systems to improve weight maintenance outcomes. Personalized 

strategies considering an individual's genetic makeup, microbiome, and lifestyle have shown promise in 

enhancing the efficacy of weight management programs, leading to long-term health improvements and weight  

stability [6]-[8]. These multifaceted programs highlight the need for a comprehensive approach to effectively 

https://creativecommons.org/licenses/by-sa/4.0/


Int J Public Health Sci  ISSN: 2252-8806  

 

Exploring the role of swimming in enhancing diet-based weight loss programs … (Cherkaoui Sidi Hassan) 

1453 

manage and maintain a healthy weight. Elite athletes face unique challenges in weight management due to the 

demands of their training and competition schedules. Case studies have shown that tailored dietary and exercise 

regimens are crucial for these individuals. For example, a case study by Heikura et al. [9] highlighted the 

importance of periodized nutrition plans to support training loads and recovery in elite female athletes. The 

researcher in [10] demonstrated effective weight maintenance strategies in elite endurance athletes through the 

integration of precise macronutrient timing and adequate caloric intake. Physical activity, such as swimming, 

plays a crucial role in weight loss and maintenance strategies by enhancing the effectiveness of various 

interventions aimed at reducing obesity and maintaining healthy weight levels. As obesity is associated with 

multiple health risks like diabetes, cardiovascular diseases, and hypertension, incorporating activities like 

swimming can guide tailored weight management programs. For example, Tanaka [11] highlight the utility of 

swimming in monitoring changes in body weight and improving health outcomes. They suggest that 

swimming, along with other physical activities, should be part of a broader strategy to effectively guide weight 

loss efforts and maintain health improvements over time. Additionally, Lahart and Metsios [12] found that 

swim training interventions significantly improve body mass and overall fitness in non-elite swimmers. 

Furthermore, Shaw et al. [13] suggest that swimming, combined with appropriate nutrition, can optimize body 

composition and ensure sufficient energy availability. 

Variations in physical activity preferences across different populations, as discussed by Baillot et al. 

[14], emphasize the need for personalized approaches in weight management programs. These studies indicate 

that standardized exercise recommendations may not always be universally applicable, especially in specific 

contexts like pregnancy or different age groups. Moreover, Grigoreva et al. [15] emphasize the effectiveness of 

swimming for weight loss and maintenance, particularly for the elderly, pregnant women, and individuals with 

arthritis, diabetes, disability, or obesity. Additionally, Zubko et al. [16] demonstrate the benefits of swimming in 

improving cardiovascular health and aiding weight loss, showing significant improvements in body mass index 

(BMI) and body composition among participants. Research indicates that genetic factors, when combined with 

environments that promote overeating and physical inactivity, significantly increase the risk of obesity [17]. 

Additionally, diets high in calories, especially those containing saturated and trans fats and sugars, coupled with 

a sedentary lifestyle, are well-recognized contributors to weight gain [18]. Studies have identified younger age, 

marital status, occupation, income level, alcohol consumption in men, and smoking and skipping breakfast in both 

sexes as significant predictors of weight gain [19]. Recent research emphasizes the importance of physical activity 

and dietary modifications in the prevention and management of obesity. Exercise plays a crucial role in preventing 

obesity, facilitating weight loss, and helping maintain weight loss. Increasing physical activity, particularly when 

combined with a low-fat diet, has been shown to be the most effective approach for weight management [20]. 

Regular physical activity not only aids in burning calories but also helps in improving metabolic health and 

maintaining muscle mass during weight loss. Interventions that combine diet and physical activity are particularly 

effective in reducing the health risks associated with obesity. Dietary therapy remains a cornerstone in obesity 

treatment. Maintaining a negative energy balance through calorie restriction and personalized diet plans is 

fundamental for preventing obesity and related diseases [21]. Weight management strategies should also consider 

individual characteristics and preferences. Implementing diets with an energy deficit and low energy density, 

increasing physical exercise, and considering pharmacotherapy based on specific criteria can lead to optimal 

outcomes [20]. Evidence-based approaches, including behavior change techniques and regular monitoring of diet 

and physical activity, are crucial for effective weight management [22]. The purpose of this research is to explore 

the synergistic effects of customized dietary strategies and aerobic physical activities, such as swimming, on 

achieving weight loss while preserving muscle mass in athletes. By integrating personalized diet plans with 

tailored exercise regimens, this study aims to optimize both physiological and well-being, offering a 

comprehensive approach to athlete health management. This research significantly contributes to the field of 

athletic weight management by emphasizing personalized dietary management, integrating aerobic exercise, and 

establishing a foundation for future research; by tailoring diet plans to the individual needs of athletes, it ensures 

the maintenance of optimal body weight while supporting their intensive training regimes, and by incorporating 

swimming as a core component of the exercise regimen, it not only enhances weight loss efforts but also 

contributes to the preservation of lean muscle mass, thereby potentially establishing foundational guidelines for 

athletes and individuals aiming for sustainable weight management, and emphasizing the importance of 

integrating dietary control with physical activity to achieve and maintain desired health outcomes effectively. 

 

 

2. METHOD 

In this study, we aimed to explore the synergistic effects of diet modifications and aerobic exercise, 

specifically swimming, on body composition, muscle function, and overall health in athletes. We carefully 

selected participants to represent a diverse group of athletes and employed rigorous methodologies to ensure 

the validity of our findings. Detailed documentation of our research design and procedures supports the 

reproducibility of the study. 
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2.1.  Study design and participants 

We conducted a longitudinal, controlled study involving two groups of athletes: one group followed 

a standard diet for weight maintenance, and the other adhered to a similar diet augmented by regular swimming 

sessions aimed at weight loss. The initial case study comprised 37 participants, segmented into 20 in the weight 

maintenance group and 17 in the weight loss group. The inclusion criteria were athletes aged 18-44, engaged 

in regular training, and willing to adhere to the dietary and exercise protocols. Exclusion criteria included any 

medical conditions that contraindicate swimming or require special diets. 

 

2.2.  Sample size determination 

A minimum sample size of 100 participants is typically recommended for quantitative methods to 

ensure statistical power and precision, according to standard guidelines for clinical and behavioral research. 

However, our study faced practical constraints and utilized a smaller sample size of 37 participants. To address 

this, we conducted a thorough and detailed analysis of the collected data, ensuring the reliability and accuracy 

of our findings. 

 

2.3.  Sample size limitation 

One significant limitation of this study is the small sample size of 37 participants, which falls short of 

the generally recommended minimum of 100 participants for quantitative research to ensure statistical power 

and the generalizability of findings [23]. This limited sample size may affect the ability to detect small but 

potentially meaningful differences between groups and could reduce the robustness of the results. While 

practical constraints necessitated the smaller sample size, detailed data analysis was performed to ensure 

reliability. It is important to note that studies with small samples are more vulnerable to biases, such as selection 

bias or the influence of outliers, and have reduced external validity. 

 

2.4.  Group allocation 

Participants in the study were randomly assigned to one of two groups. The first group, referred to as 

the Weight Maintenance Group, consisted of 20 individuals who followed a standard diet. This group served 

as a control to evaluate the effects of the intervention in the second group. 

The second group, known as the weight loss group, included 17 participants who followed a similar 

diet but also engaged in regular swimming sessions. The incorporation of swimming aimed to assess the impact 

of physical activity on weight loss when combined with dietary measures. By comparing the outcomes of the 

two groups, the study sought to determine the effectiveness of combining exercise with diet for achieving 

weight reduction. 

 

2.5.  Dietary interventions 

The dietary changes were specifically tailored to meet the athletes' needs, emphasizing portion control, 

balanced macronutrient intake, and the avoidance of high-calorie, low-nutrient foods. Each athlete's nutritional 

plan included a specific daily calorie intake based on their individual energy expenditure. The goal was to 

achieve a balance where energy intake equals energy expenditure, taking into account macronutrient 

distribution and meal timing. 

A typical meal plan began with breakfast, which consisted of corn or oat flakes with skimmed milk. 

This was accompanied by a slice of whole wheat bread, a boiled egg, low-salt cheese, and olives, providing a 

mix of carbohydrates, proteins, and healthy fats to start the day. The first snack of the day was one orange, 

offering a natural source of vitamins and sugars for sustained energy. 

For lunch, the athletes consumed 150 grams of light meat such as chicken or turkey, paired with 

various vegetables to supply essential nutrients and fiber. The afternoon snack included 100 grams of skimmed 

yogurt, contributing additional protein and aiding digestion. Dinner was a bowl of green salad with tomatoes 

and cucumbers or a cabbage salad, which provided essential vitamins and promoted satiety without excessive 

calories. 

 

2.6.  Exercise protocol 

The weight loss group engaged in aerobic swimming exercises six days a week as part of their 

regimen. These exercises were conducted in a covered swimming pool that measured 25 meters in length and 

had a depth of 1.5 meters. The indoor setting provided a controlled environment, ensuring that weather 

conditions did not interfere with their scheduled workouts. 

Each exercise session lasted for 30 minutes and was structured around specific swimming activities. 

Participants swam 25 meters using a slow crawl style, repeating this distance four times within the session. 

Between each 25-meter swim, they took a one-minute pause to rest before commencing the next repetition, 

allowing them to recover and maintain proper technique throughout the workout. 
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2.7.  Data collection 

Baseline data, encompassing demographic and physical characteristics such as age, marital status, 

education level, weight, height, BMI, and physical activity levels, were collected prior to the intervention. 

These initial measurements provided a comprehensive overview of participants' health status. Follow-up data 

were then gathered at the conclusion of the four-week intervention to assess any changes. 
 

2.8.  Statistical analysis 

Data were analyzed using descriptive statistics to summarize the pre- and post-intervention measures. 

Paired t-tests were used to compare changes within and between groups. Statistical significance was set at 

p<0.05 to ensure the results were meaningful. 
 

 

3. RESULTS AND DISCUSSION 

3.1.  Demographic and physical characteristics 

The baseline characteristics of the two groups of athletes are detailed in Table 1. The weight 

maintenance group (n = 20) had a mean age of 35.0 years (SD = 7.0) and a mean weight of 70.0 kg (SD = 8.6). 

The weight loss group (n = 17) had a mean age of 34.4 years (SD = 5.9) and a mean weight of 80.8 kg  

(SD = 10.2). The mean BMI was 22.7 kg/m² (SD = 2.5) for the weight maintenance group and 26.0 kg/m²  

(SD = 2.2) for the weight loss group. 

The results presented in Table 1 are used to compare the characteristics of individuals aiming for 

weight maintenance versus those targeting weight loss. It highlights differences in demographics, education 

level, BMI, and types of sports participated in by each group. The analysis provides insights into how these 

variables may influence or relate to their weight goals. 

 

3.2.  Weight and BMI changes 

The results in Table 2 over the four-week period showed significant differences between the two 

groups. The weight loss group, which combined diet with swimming, exhibited a greater reduction in both 

mean weight and BMI compared to the diet-only group. Specifically, participants in the combined intervention 

group lost an average of 3.8 kg, while the diet-only group lost 2.1 kg. A similar trend was observed in BMI 

reduction, with the combined group showing a decrease of 1.4 units versus 0.8 in the control group. These 

findings suggest that incorporating physical activity, such as swimming, can enhance the effectiveness of 

dietary interventions. Moreover, the differences between groups were statistically significant, indicating that 

the observed improvements were unlikely due to chance. The diet-plus-swimming group showed a mean 

weight reduction of 5 kg and a BMI reduction of 1.59 kg/m², while the diet-only group showed minimal 

changes. The diet-plus-swimming group also demonstrated a higher percentage of active mass (26.9%) 

compared to the diet-only group (24.3%). 
 

 

Table 1. Characteristics of athletes 
Characteristic Groups by weight goals 

Weight maintenance (N = 20) Weight loss (N = 17) 

Age (years) Mean (SD) 35.0 (7.0) 34.4 (5.9) 
 Range 18.0 - 43.0 22.0 - 44.0 

Marital status Single 8.0 (40.0%) 6.0 (35.3%) 

 Married 12.0 (60.0%) 11.0 (64.7%) 
Education level Secondary school 2.0 (10.0%) 0.0 (0.0%) 

 High school 6.0 (30.0%) 5.0 (29.4%) 

 University 12.0 (60.0%) 12.0 (70.6%) 
Weight (kg) Mean (SD) 70.0 (8.6) 80.8 (10.2) 

 Range 52.0 - 82.0 70.0 - 105.0 

Height (m) Mean (SD) 1.8 (0.0) 1.8 (0.1) 
 Range 1.7 - 1.9 1.7 - 1.9 

BMI (kg/m²) Mean (SD) 22.7 (2.5) 26.0 (2.2) 

 Range 18.0 - 27.4 21.5 - 29.4 
BMI classification Normal 18.0 (90.0%) 6.0 (35.3%) 

 Overweight 2.0 (10.0%) 11.0 (64.7%) 

Type of sport Endurance athletes 8.0 (40.0%) 7.0 (41.2%) 
 Strength athletes 1.0 (5.0%) 4.0 (23.5%) 

 Extreme endurance athletes 11.0 (55.0%) 6.0 (35.3%) 

 

 

Table 2. Weight and BMI changes 
Group Initial mean weight (kg) Final mean weight (kg) Initial mean BMI (kg/m²) Final mean BMI (kg/m²) 

Weight maintenance 66.5 (SD = 4.83) 66.0 (SD = 4.72) 20.52 20.32 

Weight loss 80.0 (SD = 5.33) 75.0 (SD = 5.01) 24.69 23.10 
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3.3.  Interpretation of findings 

The significant weight and BMI reductions in the diet-plus-swimming group suggest that 

incorporating swimming into a dietary intervention enhances weight loss effectiveness. This finding aligns 

with previous studies that emphasize the benefits of aerobic exercise, such as swimming, in weight 

management programs. Swimming, as a full-body workout, likely provides additional metabolic and 

cardiovascular benefits, amplifying the effects of diet alone. The increased active mass percentage in the 

swimming group indicates not only weight loss but also muscle mass preservation or gain, which is crucial for 

overall physical fitness and metabolic health. 
 

3.4.  Comparison with other studies 

Our findings are consistent with the existing body of research that emphasizes the multifaceted 

benefits of integrating exercise with dietary interventions for weight management and overall health.  

Zhang et al. [24] demonstrated that moderate-intensity aerobic exercise combined with resistance training 

significantly improves glycemic control and cardiovascular health in prediabetic individuals, supporting the 

empirical benefits of diverse exercise modalities. Khalafi et al. [25] found that exercise combined with 

intermittent fasting yields superior body composition changes, underscoring the practical value of integrating 

multiple health strategies. Huang et al. [26] identified high-intensity combined exercise as the most effective 

for improving BMI and reducing fat mass in youth, highlighting the methodological importance of exercise 

intensity and type. Ballenger et al. [27] showed significant physical fitness improvements in adults with down 

syndrome through tailored exercise programs, indicating the broad applicability of structured physical activity. 

Theodoulou et al. [28] confirmed that behavioral weight management programs enhance psychological well-

being, which aligns with our findings on the mental health benefits of integrated health interventions.  

Peng et al. [29] demonstrated the effectiveness of pedometer-based interventions in increasing physical activity 

and weight loss among college students, further validating the methodological use of monitoring tools.  

Ligibel et al. [30] provided guidelines for exercise during cancer treatment, reinforcing the therapeutic potential 

of physical activity. Chen et al. [31] found significant improvements in BMI and cardiovascular risk factors in 

children through aerobic and resistance exercises, aligning with our study's emphasis on comprehensive health 

benefits. Bellicha et al. [32] highlighted the favorable effects of exercise on weight loss and body composition 

in adults with obesity, which parallels our findings on the benefits of combining diet with swimming. Finally, 

Bekhet et al. [33] demonstrated the mental health benefits of aerobic exercise in cancer survivors, supporting 

our observations on the holistic benefits of integrated health interventions. 
 

3.5.  Study limitation 

The primary limitation of this study is the smaller sample size (n = 37), which may affect the 

generalizability of the findings. While the detailed analysis ensured the reliability of the results, future studies 

with larger sample sizes are needed to confirm these findings. Additionally, the study duration was relatively 

short (four weeks), and longer-term studies are necessary to understand the sustained effects of combining diet 

with swimming on weight management. Our study limitation is due of the constraints of the availability of the 

elite athletes due to their schedule time. 
 
 

4. CONCLUSION 

Our study explored the synergistic effects of customized dietary strategies and aerobic exercise, 

specifically swimming, on achieving weight loss while preserving muscle mass in athletes. The group that 

combined diet with swimming showed significantly greater reductions in weight and BMI compared to the 

diet-only group, highlighting the enhanced effectiveness of incorporating swimming into dietary interventions. 

Additionally, the diet-plus-swimming group exhibited a higher percentage of active mass, indicating not only 

weight loss but also the preservation or gain of muscle mass, which is crucial for metabolic health and physical 

fitness. These findings reinforce the necessity of a holistic approach to weight management that combines both 

dietary modifications and physical activity. Personalized strategies that consider individual preferences, 

characteristics, and needs can enhance the sustainability and effectiveness of weight management 

interventions. The results provide a foundation for developing comprehensive weight management guidelines 

for athletes, integrating diet and exercise to optimize health and performance without compromising muscle 

mass. Future research should aim to include larger and more diverse populations to confirm these findings and 

explore their applicability across different demographic groups. Additionally, investigating the long-term 

effects of combined dietary and exercise interventions will be crucial in understanding their sustainability and 

long-term benefits for weight management and overall health. The study’s findings highlight the potential of 

combining swimming with dietary modifications to achieve superior weight management outcomes, 

emphasizing the importance of a holistic, personalized approach to weight management and providing valuable 

insights for both the research field and practical applications in athlete health management. 
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