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Abstract:  

This narrative study investigates the complex connection between hydration, weight loss, and obesity, 

emphasizing the critical role of proper hydration in effective weight management. Insufficient fluid intake is 

associated with weight gain and hinders weight loss efforts, while beverage choices significantly affect hydration 

and dietary habits, particularly in terms of calorie content and nutritional value. The study offers practical 

recommendations for incorporating hydration strategies into weight management programs, advocating for 

increased water consumption and thoughtful beverage choices. It also addresses psychological factors, noting that 

people often confuse thirst with hunger, leading to unnecessary calorie intake. Raising awareness about these 

signals can foster mindful eating and better understanding of hydration needs. Through case studies, the research 

highlights the positive impact of consistent hydration on weight management, including enhanced energy levels, 

reduced cravings, and improved exercise performance. Demographic factors like age, gender, and lifestyle 

influence hydration requirements, with older adults potentially needing tailored approaches due to changes in 

thirst perception and athletes needing priority hydration for peak performance. The analysis also examines the 

environmental and economic implications of beverage choices, encouraging sustainable water consumption 

practices. It suggests alternatives like herbal teas and water-infused fruits and vegetables to promote hydration 

without excess calories. In conclusion, this study underscores hydration's essential role in weight management 

and obesity prevention. By promoting a culture that values proper hydration alongside nutritional education, 

individuals can be empowered to make informed health decisions. Future research should further investigate 

individual hydration patterns and innovative public health strategies regarding hydration and obesity. 

Recognizing hydration as a foundational element in combating obesity could yield significant improvements in 

public health and encourage healthier lifestyles 
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INTRODUCTION 
 

Water is vital for life and plays a role in nearly all functions of the human body. It is crucial for 

thermoregulation, serves as a solvent for biochemical reactions, aids in maintaining vascular volume, 

and acts as a transport medium for nutrient delivery and waste removal within the body. Inadequacies 

in body water levels can endanger our well-being by causing significant disruptions in the body's water 

equilibrium. Respected organizations like the Institute of Medicine establish water intake 
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recommendations [1]   (IOM) and the European Food Safety Authority [2].  EFSA Panel on Dietetic 

Products and Allergies, (EFSA) [2]. Generally, these guidelines propose 2–2.7 liters daily for women 

and 2.5–3.7 liters daily for men.  

Body-water balance depends on the net difference between water gain and loss. Hydration maintains 

normal water levels, while dehydration and rehydration signify water loss and gain. Types of 

dehydration are linked to water and electrolyte loss. Different causes include colds, high altitudes, 

diuretics, and diarrhea. Inadequate fluid intake can lead to hyperosmotic hypovolemia. Excessive 

sweating and warm weather can worsen this condition. Proper hydration is vital for health, as water is 

crucial for bodily functions like temperature regulation, nutrient transport, and waste removal. 

Monitoring fluid intake is key to preventing dehydration and maintaining optimal hydration [3].  

Obesity rates have been rising over the past few decades [4] . Despite numerous interventions aimed at 

combating obesity, effective long-term solutions remain elusive. In recent years, attention has 

increasingly turned to the role of hydration in weight management and obesity prevention [5,6]. 

Hydration, often overlooked in traditional weight loss strategies, plays a crucial yet understudied role 

in metabolic processes, appetite regulation, and overall health. Understanding the intricate relationship 

between hydration, weight loss, and obesity is essential for developing comprehensive and sustainable 

approaches to combating obesity [7,8] . Therefore, this narrative study aims to explore the impact of 

hydration on weight loss and obesity, synthesizing existing literature to elucidate the physiological 

mechanisms, behavioral determinants, and practical implications of hydration for weight management 

[5,6].  

Theoretical framework 

In the theoretical framework delineating the relationships among hydration, weight loss, and obesity, 

the nuanced connections become apparent. Adequate hydration, influenced by factors such as water 

intake and environmental conditions, plays a pivotal role in facilitating weight loss by bolstering 

metabolism and curbing calorie intake, thus attenuating the risk of obesity. Conversely, dehydration 

can impede weight loss efforts and exacerbate obesity-related health issues. This elucidation 

emphasizes the critical significance of hydration management as a fundamental component of 

comprehensive strategies for weight management and obesity prevention [9, 10] .   

 Narrative Study Context: This represents the overarching context of the study. 

 Physiology of Hydration: Understanding the physiological mechanisms behind hydration. 

 Hydration and Metabolism: Exploring how hydration levels can affect metabolic processes in the 

body. 

 Hydration and Physical Performance: Investigating the relationship between hydration status and 

physical performance. 

 Hydration Assessment Methods: Examining various methods used to assess hydration levels, such as 

urine color, urine specific gravity, body weight changes, and biomarker analysis. 

 Hydration, Weight Loss, and Obesity: Exploring how hydration status may influence weight loss 

efforts and obesity. 

 Beverage Choices and Weight Management: Studying the impact of beverage choices on weight 

management, considering factors such as calorie intake, hydration, and nutritional content 

 



Medical Science and Academic Journal 
https://riyadahpublishers.com/index.php/MSAJM 

 

3 | Medical Science and Academic Journal MSAJ, 2024,1 ; 1   

 

 

LITERATURE REVIEW 

The literature surrounding hydration, weight loss, and obesity reveals a complex interplay between 

hydration status, metabolic processes, and body weight regulation. Demonstrated the thermogenic 

effect of water consumption, highlighting its potential to increase energy expenditure [7] . This finding 

was corroborated by Dennis et al.[8] and Dennis, Dengo et al.[11]  who observed greater weight loss 

among individuals who increased their water intake during a hypocaloric diet intervention. Moreover, 

Dubnov-Raz et al., [12]  and  Dubnov-Raz, Constantini et al. [13] found that water drinking elevated 

resting energy expenditure, particularly in overweight children, underscoring the importance of 

hydration in supporting metabolism. Daniels and Popkin, [14]   conducted a systematic review 

emphasizing the impact of water intake on energy intake and weight status, while Muckelbauer, 

Sarganas et al. [15] further explored the association between water consumption and body weight 

outcomes. Stookey, [6] discussed the role of drinking water in weight management, advocating for its 

inclusion in comprehensive weight loss strategies [6]. Additionally, Tate et al. [16] investigated the 

effectiveness of replacing caloric beverages with water for weight loss in adults, while Thornton, [10] 

highlighted the association between increased hydration and weight loss. These studies collectively 

underscore the significance of hydration in supporting weight loss efforts and combating obesity, 

offering insights into the physiological mechanisms and practical strategies for integrating hydration 

into weight management programs [16 , 10]. 

The Physiology of Hydration: 

Staying hydrated is crucial for maintaining optimal physiological functioning and overall well-being. 

The studies you mentioned highlight the significant impact of water consumption on various aspects of 

metabolism and energy expenditure. 

The study of Boschmann et al. [7]  in 2003 shed light on water-induced thermogenesis, which refers to 

the increase in energy expenditure that occurs after drinking water. This phenomenon suggests that 

water consumption may play a role in boosting metabolism [7]. 

Similarly, Dubnov-Raz et al.'s research  focused on overweight children and found that drinking water 

could influence resting energy expenditure, indicating its potential role in regulating metabolic rate, 

particularly in individuals struggling with weight management [13] . 

Furthermore, Popkin et al.'s comprehensive overview emphasized the multifaceted functions of water 

in the body, including maintaining fluid balance, regulating body temperature, and supporting cellular 

function. These functions are vital for overall health and contribute to various metabolic processes[5] . 

Together, these studies underscore the critical role of hydration in metabolism and energy expenditure, 

highlighting the importance of adequate water intake for supporting optimal health. Ensuring proper 

hydration levels should be a fundamental aspect of any health and wellness regimen. 

Hydration and Metabolism: 

Understanding the impact of beverage choices on weight management is indeed crucial, given the 

global rise in obesity rates. Let's delve into the key findings of these studies. 

Tate et al. [16] conducted a randomized clinical trial that compared the effects of replacing caloric 

beverages with either water or diet beverages on weight loss in. This study is significant as it directly 

assessed the impact of beverage substitution on weight management. The results showed that replacing 

caloric beverages with water or diet beverages led to greater weight loss compared to a control group 
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that made no changes to their beverage intake. This suggests that choosing low-calorie or calorie-free 

beverages can be an effective strategy for reducing overall calorie intake and promoting weight loss. 

On the other hand, Daniels and Popkin, [14] conducted a systematic review that examined the 

association between water intake, energy intake, and weight status. Systematic reviews are valuable 

because they synthesize existing evidence across multiple studies, providing a comprehensive 

understanding of a particular topic. Their review highlighted the complex relationship between 

beverage choices, energy intake, and body weight outcomes. While increasing water intake was 

associated with lower energy intake and potentially lower body weight, the relationship was not always 

straightforward. Other factors such as beverage composition, meal timing, and individual 

characteristics also played a role in determining the impact of beverage choices on weight management 

[16]. 

Overall, these studies underscore the importance of making informed beverage choices for weight 

management. Opting for low-calorie or calorie-free beverages like water or diet can help reduce overall 

calorie intake and support weight loss efforts. However, it's also essential to consider the broader 

context of dietary patterns and individual preferences when developing strategies for weight 

management and appetite regulation. 

Understanding the impact of beverage choices on weight management is indeed crucial, given the 

global rise in obesity rates. Let's delve into the key findings of these studies. 

Hydration and Physical Performance 

The correlation between hydration and physical performance is a crucial aspect for athletes and 

individuals involved in physical activities. Dubnov-Raz et al. [12] conducted a study that investigated 

the impact of water consumption on resting energy expenditure in overweight children.  The research 

revealed that hydration can affect metabolic rate regulation, which can subsequently influence physical 

performance. Additionally, Armstrong [17] highlighted the significance of hydration for health and 

exercise performance. The study emphasized the importance of hydration as a key factor in optimizing 

physical performance and supporting overall well-being [17]. These studies underscore the significance 

of hydration in maintaining adequate fluid balance and supporting optimal physical performance 

during exercise and athletic activities. Therefore, it is evident that maintaining proper hydration levels 

can have a significant impact on physical performance. Adequate hydration can promote optimal 

metabolic function, which is vital for achieving peak performance. Maintaining proper hydration levels 

also supports overall well-being, as it is essential for maintaining fluid balance. Thus, individuals 

engaged in physical activities must prioritize hydration to ensure optimal performance and overall 

health [12 , 17]. A study found that 20–44% of athletes were hypohydrated, with 21–44% and 15–34% 

starting low- and high-intensity training in a hypohydrated state. Analysis using a Linear Mixed Model 

(LMM) showed that hypohydrated athletes consumed more fluid (F (1.183.85) = 5.91, p = 0.016). K-

means cluster analysis identified three groups: "Heavy sweaters with adequate compensatory hydration 

habits," "Heavy sweaters with inadequate compensatory hydration habits," and "Light sweaters with 

adequate compensatory hydration habits." According to the study, teenage athletes who excel in their 

sport and consume alcohol in moderation appear to have effective ways of replenishing lost fluids. 

Categorizing athletes based on their hydration levels could help develop hydration plans [18]. The 

research also found that athletes in the "Heavy Sweaters with Inadequate Compensatory Hydration 

Habits" group were more prone to dehydration during training sessions. It is necessary to conduct 

further research to identify effective interventions to enhance hydration practices among athletes, 

particularly those who are heavy sweaters with inadequate compensatory hydration habits. By 
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customizing hydration strategies based on individual requirements and sweat rates, coaches and sports 

scientists can assist athletes in maximizing their performance and minimizing the risk of dehydration-

related complications[18, 17]. 

Hydration Assessment Methods 

Assessing hydration status is paramount for maintaining overall health, cognitive function, and 

physical performance. One of the simplest and most accessible methods is observing urine color, which 

correlates with urine concentration; darker urine indicates higher concentration and potential 

dehydration, while lighter colors suggest adequate hydration [19].Urine Specific Gravity (USG) further 

quantifies urine concentration, with higher values indicating dehydration [17 , 20]. Body weight 

changes serve as another practical indicator, with decreases suggesting fluid loss and potential 

dehydration [17]. 

Bioelectrical Impedance Analysis (BIA) measures total body water by assessing the body's impedance 

to a small electrical current [21]. While less commonly used, blood tests provide precise measures of 

hydration status, including serum osmolality, plasma sodium concentration, and hematocrit levels [21] 

and [22].These methods are particularly valuable in clinical settings[21]. 

Moreover, thirst perception, though subjective, offers important cues about hydration needs. The 

integration of these methods allows for a comprehensive assessment, considering both qualitative and 

quantitative indicators. By utilizing a combination of these approaches, individuals, healthcare 

practitioners, and athletes can better understand hydration requirements and mitigate the risks 

associated with dehydration, ensuring optimal well-being and performance. By incorporating these 

assessment methods, researchers and healthcare professionals can better understand individuals' 

hydration status and tailor interventions accordingly [19,21].  

Hydration Strategies for Weight Loss 

It's clear that hydration plays a crucial role in weight management, and several studies have provided 

valuable insights into how increasing water intake can support weight loss efforts. Dennis et al., (2010) 

highlighted the benefits of increased water consumption during a hypocaloric diet intervention, 

showing greater weight loss among middle-aged and older adults[8] . Stookey, [6] further emphasized 

the role of drinking water in promoting satiety and reducing overall energy intake, which can 

contribute to weight management [6]. 

Additionally, Tate et al.[16] investigated the impact of replacing caloric beverages with water or diet 

beverages for weight loss in adults, providing further evidence of the effectiveness of different 

hydration strategies in supporting weight management goals [16]. 

While these studies demonstrate promising results, it's important to consider the findings of 

Bracamontes-Castelo, et al.[23] who conducted a comprehensive analysis of six randomized clinical 

trials examining the impact of water consumption on weight loss over a follow-up period of at least 12 

weeks. They found that all studies showed a significant weight loss effect, with an average of 5.15% 

[23]. The most effective intervention studied was replacing caloric beverages with water. However, it's 

essential to acknowledge the limitations of the evidence, including the low to moderate quality of the 

studies and the relatively short follow-up period. As a result, while increasing water intake shows 

promise for supporting weight loss efforts, evidence-based recommendations regarding water 

consumption for weight loss may still be premature. Study on weight loss program impact on 

dehydration in obese kids: Tests showed significant weight reduction post-program, with altered urine 
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composition indicating dehydration risk [24]In conclusion, while increasing water intake, particularly 

by replacing caloric beverages with water, appears to be a beneficial strategy for weight management, 

further research is needed to better understand the long-term effects and to provide more robust 

evidence-based recommendations[23, 24]. 

HYDRATION AND OBESITY 

Dehydration is undeniably one of the main factors that can contribute to obesity. It is a condition that 

occurs when the body loses more water than it takes in. Once the body becomes dehydrated, it can 

have a significant impact on the metabolism, appetite, and energy levels, which can ultimately lead to 

weight gain. Furthermore, dehydration can cause the body to retain water, which can significantly 

increase the body mass index (BMI) - a measure of body fat based on height and weight. Individuals 

who are classified as obese have a greater need for water than those who are not obese because their 

water requirements are influenced by their metabolic rate, body surface area, and body weight. As 

body mass index (BMI) increases, turnover rates are elevated due to higher energy requirements, 

greater consumption of food, and increased metabolic products. Children with obesity had less fluid 

consumption, lower TBW percentages, and higher urine density. The results of this cross-sectional 

study showed that children with obesity were less hydrated than normal-weighted children [25] 

A study conducted  in US, discovered a significant correlation between inadequate hydration and 

elevated BMI, as well as between inadequate hydration and obesity. Individuals who experience 

inadequate hydration exhibit a mean body mass index (BMI) of 1.32 kg/m2 higher than their 

adequately hydrated peers, on average (95% confidence interval [CI], 0.85–1.79 kg/m2; P < .001). 

Furthermore, the odds of being obese are 1.59 times higher for individuals who experience inadequate 

hydration than those who are adequately hydrated (95% CI, 1.35–1.88; P < .001) [26]. 

A cross-sectional study conducted by Celik and Cebeci, [27]. revealed that children with obesity 

exhibit lower total body water (TBW) percentages, consume less fluid, and display higher urine 

density. As a result, these children are less hydrated than their normal-weight counterparts [27]. 

Another study also yielded a novel finding that higher levels of total body water percentage in older 

individuals are associated with decreased odds of mortality. This finding underscores the importance of 

maintaining adequate hydration levels, particularly among older individuals, as it may have a positive 

impact on their overall health outcomes. These findings have important implications for healthcare 

providers working with obese children and elderly individuals, who may benefit from targeted 

interventions aimed at improving their hydration status [28]. 

Beverage Choices and Weight Management: 

Absolutely, understanding the impact of beverage choices on weight management is indeed crucial, 

given the global rise in obesity rates. Let's delve into the key findings of these   a randomized clinical 

trial that compared the effects of replacing caloric beverages with either water or diet beverages on 

weight loss in adults. This study is significant as it directly assessed the impact of beverage substitution 

on weight management. The results showed that replacing caloric beverages with water or diet 

beverages led to greater weight loss compared to a control group that made no changes to their 

beverage intake [11]. This suggests that choosing low-calorie or calorie-free beverages can be an 

effective strategy for reducing overall calorie intake and promoting weight loss. On the other hand, 

Daniels and Popkin [14] conducted a systematic review that examined the association between water 

intake, energy intake, and weight status. Systematic reviews are valuable because they synthesize 

existing evidence across multiple studies, providing a comprehensive understanding of a particular 
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topic [14].Their review highlighted the complex relationship between beverage choices, energy intake, 

and body weight outcomes. While increasing water intake was associated with lower energy intake and 

potentially lower body weight, the relationship was not always straightforward. Other factors such as 

beverage composition, meal timing, and individual characteristics also played a role in determining the 

impact of beverage choices on weight management. 

Sugar-sweetened beverages represent a significant contributor to excessive dietary sugar intake, which 

is closely linked to weight gain and an increased risk of developing type 2 diabetes. Recognizing this, 

dietary guidelines advocate for the consumption of non-nutritive sweetened (NNS) beverages as a 

strategy to mitigate sugar intake. However, despite this recommendation, there remains a notable gap 

in scientific literature: the absence of long-term randomized controlled trials (RCTs) examining the 

efficacy and potential consequences of substituting sugar-sweetened beverages with NNS alternatives 

[29] 

It's imperative to acknowledge the urgency of conducting such trials to provide robust evidence 

regarding the long-term effects of NNS beverages on health outcomes. While short-term studies offer 

valuable insights, they often lack the ability to capture the full spectrum of health impacts that may 

emerge over extended periods. Long-term RCTs would offer a more comprehensive understanding of 

how NNS beverages influence weight management, glucose metabolism, and the incidence of type 2 

diabetes. 

Moreover, exploring the potential adverse effects associated with prolonged NNS consumption is 

crucial. Questions regarding the impact on gut microbiota, metabolic adaptations, and behavioral 

responses warrant thorough investigation. By conducting rigorous long-term RCTs, researchers can 

address these critical knowledge gaps and provide evidence-based recommendations to inform public 

health policies and dietary guidelines[29 , 30]. 

In essence, while current dietary guidelines advocate for the adoption of NNS beverages as a strategy 

to reduce sugar intake, the lack of long-term RCTs underscores the need for further research. Investing 

in comprehensive studies will not only elucidate the health implications of NNS beverage consumption 

but also guide individuals, healthcare professionals, and policymakers towards informed decision-

making regarding beverage choices and sugar intake [30]. 

Overall, these studies underscore the importance of making informed beverage choices for weight 

management. Opting for low-calorie or calorie-free beverages like water or diet beverages can help 

reduce overall calorie intake and support weight loss efforts. However, it's also essential to consider the 

broader context of dietary patterns and individual preferences when developing strategies for weight 

management. 

FUTURE DIRCTION  

Physiology of Hydration 

While the reference research ,by Boschmann, Steiniger et al.[7 , 5 , 12] provide insights into hydration 

regulation, there may be ongoing debates or alternative perspectives within the scientific community 

regarding specific mechanisms or the interpretation of data. Future direction could involve deeper 

exploration of cellular-level hydration mechanisms or examining hydration's role in specific 

physiological processes, like immune function or cognitive performance. 
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Hydration and Metabolism 

While Tate et al.[16] and  Armstrong, [17] demonstrated a link between drinking water and increased 

metabolic rate, the magnitude and duration of this effect may vary among individuals and under 

different conditions. Further research may be needed to elucidate the exact mechanisms involved and 

their relevance in real-world settings. Future studies could investigate the long-term effects of 

hydration on metabolism and explore how factors like hydration timing or fluid composition influence 

metabolic responses. 

Hydration and Physical Performance 

While research by Dubnov-Raz et al.[13];Armstrongm, [17];Dubnov-Raz, Constantini et al.[12]; and 

Suppiah et al.[18] highlight  the detrimental effects of dehydration on endurance exercise performance, 

individual responses to hydration status may vary based on factors such as fitness level, environmental 

conditions, and exercise intensity[18]. Future research might focus on personalized hydration strategies 

tailored to factors like fitness level, environment, and exercise type. Additionally, studying hydration's 

role in recovery and its interaction with other performance-enhancing factors could be fruitful. 

Hydration Assessment Methods 

While Armstrong et al.[19] ; Casa  et al.[20]  and Lukaski et al.[21]discussed urinary indices as 

hydration markers, it's important to note that no single hydration assessment method is perfect, and 

each method has its limitations and sources of error. Integrating multiple assessment tools may provide 

a more comprehensive understanding of hydration status Lukaski, Johnson et al. [21];Armstrong, 

Maresh et al.[19];Casa, Armstrong et al.[20]. Future directions could involve refining existing methods 

or developing new technologies for more accurate and convenient hydration assessment. Additionally, 

exploring biomarkers beyond urinary indices or combining multiple assessment tools could enhance 

reliability. 

Hydration and obesity 

The relationship between obesity and hydration is complex and bidirectional. While hydration status 

may influence weight management outcomes, obesity itself can impact hydration levels and fluid 

balance regulation. Chronic dehydration may exacerbate obesity-related health issues, such as 

metabolic dysfunction and impaired thermoregulation, further complicating efforts to manage weight 

and improve overall health. Research suggests that individuals with obesity may have altered thirst 

sensations and impaired fluid-regulating hormones, potentially leading to inadequate hydration despite 

increased fluid needs. Additionally, certain medications commonly used in obesity management, such 

as diuretics, may further contribute to dehydration ;Celikand Cebec, [27];De Costa Pereira, et al.[28] ; 

Chang, Ravi et al.[26];Celik and Cebeci,[27]. Future research could delve into how hydration 

influences metabolic dysfunction in obesity or how obesity-related factors affect fluid balance 

regulation. Developing interventions that address both hydration and obesity simultaneously may be 

crucial for improving health outcomes. 

Hydration, Weight Loss 

Conversely, adequate hydration may support weight loss efforts by promoting satiety, enhancing 

metabolic function, and facilitating physical activity. Water-rich foods and beverages can help reduce 
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overall calorie intake while promoting hydration, making them valuable components of a weight 

management strategy. However, it's essential to recognize that hydration alone is unlikely to be a 

panacea for obesity [33]. Effective weight management requires a comprehensive approach that 

includes dietary modifications, physical activity, behavioral changes, and potentially medical 

interventions tailored to individual needs. Overall, while optimizing hydration status may have 

potential benefits for individuals with obesity, it should be viewed as one component of a holistic 

approach to weight management and overall health promotion. Further research is needed to better 

understand the complex interplay between obesity and hydration and to develop targeted interventions 

to address both issues concurrently. While studies like Dennis et al.[11]; Stookey [6] ; Tate et al.[16]; 

Baert et al .[24]  suggest a potential association between increased water consumption and enhanced 

weight loss, hydration alone is unlikely to be a sole determinant of weight loss success. Factors such as 

diet quality, physical activity, and individual metabolism also play significant roles [8 , 6, 16, 24, 31]. 

Future studies could explore the synergistic effects of hydration with dietary and lifestyle interventions 

for weight management. Investigating mechanisms underlying hydration's impact on satiety, 

metabolism, and energy expenditure could provide insights into optimizing weight loss strategies. 

Weight Management 

While Pan et al.[32]; Popkin [5];Dennis, [8] and Harrold et al.[30] investigate the association between 

beverage intake changes and long-term weight changes, observational studies cannot establish 

causality. Other factors, such as overall dietary patterns and lifestyle behaviors, may confound the 

relationship between beverage choices and weight management outcomes EFSA Panel on Dietetic 

Products and Allergies [2, 32 , 30] . Future research might involve randomized controlled trials to 

elucidate the effects of specific beverage choices on weight management. Considering broader dietary 

patterns and lifestyle factors could help disentangle the complex relationship between beverages and 

weight. 

CONCLUSION  

In summary, while the referenced studies provide valuable insights, it's essential to consider the 

broader body of literature and the inherent complexities and uncertainties within the field of hydration 

research. Continued scientific inquiry and critical evaluation of evidence are necessary to advance our 

understanding of hydration and its implications for health and performance. 
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