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ABSTRACT 

Emerging evidence suggests a strong association between hydration status and the etiopathogenesis of obesity. 

This critical review highlights the possible role of hydration status in preventing, or at least ameliorating, the 

prevalence of obesity, a chronic, low-grade proinflammatory disease. PubMed, Google Scholar, ScienceDirect, 

and World Health Organization (WHO) databases were searched for literature published in English, using the 

following keywords search terms ‘water’, ‘water intake’, ‘hypohydration’ or ‘hydration’ and ‘energy intake’, 

‘obesity’, ‘appetite’, ‘satiety’, ‘food consumption’, and ‘Body Mass Index (BMI)’ for the period between 2003 

and 2023. The current review included data from clinical trials, cross-sectional stydies, cohort studies, published 

reviews, and case-control studies investigating the role of the hydration status in the development of obesity as 

well as prevention mechanisms. Rehydration by a moderate increase of daily water intake could be an effective, 

costless lifestyle modification for individuals at risk of developing obesity. Hypohydration could be one of the 

most important predisposing risk factors in both obesity pathogenesis and management, and its comorbidities via 

several mechanisms, mainly fat metabolism, thermogenesis, energy expenditure, food consumption, energy intake, 

hormonal balance, appetite regulation, and satiety regulation. Appropriate hydration status could help prevent or 

at least delay weight gain. Further clinical trials are required to verify the proposed mechanisms. The figure was 

created with BioRender.com. 
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INTRODUCTION 

Obesity is a growing global health challenge resulting 

in serious non-communicable diseases (NCDs), 

including, but not limited to, insulin resistance (IR), type 

2 diabetes mellitus (T2DM), cardiovascular diseases 

(CVDs), and certain types of cancer (Al Haj Ahmad & 

Al-Domi, 2017). Obesity is associated with a low-grade 

subclinical pro-inflammatory state leading to altered 

adipocytokine secretions, including but not limited to 

elevated serum levels of bona fide adipokines, namely: 

leptin, (Adamska-Patruno et al., 2019) tumor necrosis 

factor-alpha (Freitas et al., 2018), adipsin (Vasilenko et 

al., 2017), and decreased levels of adiponectin (Szabová 

et al., 2012).  

Obesity is typically a consequence of the chronic 

imbalance between energy intake and energy expenditure 

(Adamska-Patruno et al., 2019), which leads to chronic 

failure in body weight control mechanisms. Thus, to 

combat obesity, strategies are required to help individuals 

reduce energy intake and/or increase energy expenditure 

(Blundell, 2018). There are numerous ways to decrease 

energy intake, including surgical techniques and 
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medications, which promote satiety; yet these procedures 

could have adverse side effects ranging from feelings of 

nausea to an increase in mortality risk (Bruschi Kelles et 

al., 2014).  

A few reports suggested that water intake could be a 

potential goal for obesity prevention and management 

(Maffeis et al., 2016; Rosinger et al., 2016; Padrão et al., 

2017). Decreased food intake due to increased water 

intake has led to body weight loss (Tate et al., 2012; 

Corney et al., 2016; Fresán et al., 2016).  

Increased evidence indicated a role for hypohydration 

status in the development of obesity and obesity-related 

cardiometabolic complications (Chang et al., 2016; 

Maffeis et al., 2016; Rosinger et al., 2016; Padrão et al., 

2017). Hypohydration is widely observed among 

individuals diagnosed with obesity, which indicates that 

obese individuals could have a higher water requirement 

(Chang et al., 2016). In addition, obesity is typically 

associated with increased food intake that is accompanied 

by relatively low water intake, leading to hypohydration 

(Rosinger et al., 2016).  

Hydration status is defined as a parameter indicative 

of total fluid composition (Puga et al., 2019). Having 

normal total body water is known as euhydration 

(Cheuvront, kavront & Kenefick, 2016), whereas 

hypohydration is a body water deficit greater than normal 

daily fluctuation and is clinically defined as body water 

losses of >2% of body mass (Cheuvront & Kenefick, 

2014; Sawka et al., 2015). On the other hand, dehydration 

is a deficit in total body water (Cheuvront & Kenefick, 

2014). 

Hydration status could affect the natural history of the 

development of obesity via several mechanisms. 

Hydration status could alter metabolism (Keller et al., 

2003), food consumption (Corney et al., 2016; Pérez-

Luco et al., 2019), energy intake (Corney, Horina, et al., 

2015; Corney, Sunderland, et al., 2015; Carroll et al., 

2019), hormonal balance (Larnkjaer et al., 2015; Carroll 

et al., 2019), appetite and satiety regulation (Corney, 

Sunderland, et al., 2015). It is worth mentioning that 

hypohydration and dehydration have similar mechanisms 

in the development of obesity and obesity-related 

cardiometabolic complications (Thornton, 2016). Hence, 

the objective of this critical review was to highlight the 

possible role of hydration status in preventing, or at least 

ameliorating, obesity as a chronic low-grade 

proinflammatory disease. 

 

Method 

The PubMed database, google scholar, ScienceDirect, 

and WHO database were searched for literature published 

in English for the period between 2003 to 2023, using the 

following keywords search terms ‘drinking water’, 

‘water’, ‘water intake’, ‘hypohydration’ or ‘hydration’ 

and ‘energy intake’, ‘obesity’, ‘appetite’, ‘satiety’, ‘food 

consumption’, and ‘Body Mass Index (BMI)’.   

 

Selection of Published Studies: 

The current critical review included data collected 

from clinical trials, cross-sectional, cohort studies, 

published reviews, commentaries, letters, and case-

control studies investigating hydration in relation to 

obesity development and prevention mechanisms. Full-

text articles of clinical and preclinical studies on humans 

and animals that have been published within 25 years 

were selected and included in this review. Additional 

sources were searched, including the reference lists of 

recent relevant reports and reviews and the reference list 

of the selected original papers to identify further eligible 

studies. Based on the research inclusion criteria, 65 

appropriate articles were selected from around 200 

articles that were examined. Selected articles were 

categorized in main headings “Factors Affecting the 

Hydration Status”, “Effect of hypohydration on Obesity”, 

and “Mechanisms of Obesity Development in Relation to 

Hydration Status”. After the final screening, 16 articles 

were excluded for specific reasons, including insufficient 

information (n=4), were related to dehydration in clinical 

practice related to kidney dysfunction (n=5), were 

studying dehydration effect on certain types of sports 

(n=2), and were non-mechanistic reviews (n=5). The 

exclusion criteria were non-English language studies, 

conference proceedings, and studies published before 

2003. 
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Data Collection 

Findings were extracted from articles by one 

researcher and independently checked for accuracy by 

two researchers. Data were summarized in one table titled 

“Studies Investigated Hydration Status in Relation to 

Obesity” and were divided into a group of columns 

entitled as follows: Author, Year, Study Design, Study 

Sample, Age group, and Findings. Also, a figure titled 

“Hypothesized mechanisms linking hydration to obesity”. 

 

Obesity: An Overview 

Obesity has been identified as a costly global 

pandemic chronic disease. The prevalence of which has 

risen extremely in the last decade. In 2022, 2.5 billion 

adults aged 18 years and older were either overweight or 

obese, a minimum of 890 million of them were diagnosed 

with obesity (World Health Organization, 2024). The 

complexity of the etiopathogenesis of obesity represents 

a major challenge in the disease prevention and 

management (World Health Organization, 2021).  

Globalization of “Westernized” nutrition behaviors 

has led to the reduction of poverty and food insecurity 

(Lafontan et al., 2015) even though poverty remains high 

worldwide (World Health Organization, 2022). These 

altered nutrition behaviors are also coupled with a 

negative impact on health and food consumption 

behaviors, including increased consumption of sugar-

sweetened beverages, increased portion sizes, calorie-

dense food, sodium intake, and low-cost high-energy food 

and drinks of poor nutritional quality, besides low water 

intake that contributes to obesity development (Lafontan 

et al., 2015). This multifactorial pandemic is 

characterized by an alteration in body composition, which 

is emphasized by an increase in fat mass as compared to 

fat-free mass, and a high ratio of extracellular fluids 

(ECF)/intracellular fluids (ICF) (Stookey et al., 2007).  

Obesity is a complex, heterogeneous, multifaceted 

disease developed predominantly from a polygenic 

multifactorial trait (Tan & Mitra, 2020). It develops from 

a chronic failure of complex interrelated homeostasis 

mechanisms that firmly control body-weight due to a 

complex interplay between both endogenic risk factors 

including genetic predisposition, and exogenous risk 

factors mainly passive overconsumption of foods and the 

universal sedentary sate described as a “sloth syndrome”, 

which act by means of mediators of energy input and 

energy output (Al-Domi, 2015). It could promote serious 

obesity-related cardiometabolic complications (Al Haj 

Ahmad & Al-Domi, 2017; Al-Domi & Al Haj Ahmad, 

2017) that could alter water requirements, hydration, and 

metabolic processes including hypertension, kidney 

function, insulin resistance (IR), T2DM, CVDs, and 

certain types of cancer (Rosinger et al., 2016). It is worth 

noting that obesity is a sterile chronic low-grade systemic 

pro-inflammatory state that leads to increased serum 

levels of the bona fide adipokines in the pro-inflammatory 

state (Roth et al., 2011). This could be affected by 

hydration status, including ghrelin, and leptin, which 

stimulate and inhibit fat intake, respectively (Beck & 

Max, 2007; Mathai et al., 2008). The two peptides have 

been found to be affected by the same hormones that are 

involved in the regulation of hydration status, including 

angiotensin-converting enzyme (ACE) and vasopressin 

(Beck & Max, 2007; Mathai et al., 2008). 

 

Factors Affecting the Hydration Status  

Human water requirements vary depending on age, 

gender, physical activity levels, ambient temperature, 

humidity, clothing, cultural dietary patterns, body 

composition, body size, and pathophysiological situations 

(Sawka et al., 2005; Agostoni et al., 2010; Goodman et 

al., 2013; Rosinger & Tanner, 2015). These contributing 

factors have a significant role in water drinking, as 

different populations have different levels of water intake 

(Sawka et al., 2005; Goodman et al., 2013). Water intake 

varied widely among different populations; a part of some 

populations have been found to drink less than four cups 

of water daily (Goodman et al., 2013) while in other 

populations, water needs could reach up to about 6 L for 

active adults living in a warm environment (Sawka et al., 

2005).  
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Effect of hypohydration on Obesity 

A few reports, including randomized controlled trials 

and epidemiological studies, investigated the correlation 

between hypohydration and obesity. Table 1 summarizes 

studies that investigated the association between 

hydration status and obesity according to age groups. A 

few reports indicated that increasing water intake could 

be a potential goal for obesity prevention and treatment 

(Maffeis et al., 2016; Rosinger et al., 2016; Padrão et al., 

2017); yet other reports linked childhood obesity with 

greater hydration (Haroun et al., 2005). Obese children 

have been found to have lower hydration status than 

normal weight peers; in addition, 32% of obese children 

vs 20% of non-obese peers had negative free water 

reserve (Haroun et al., 2005). BMI z-score and water 

intake from fluids correlated with free water reserve 

(Haroun et al., 2005).  

Stookey et al. (2014) examined the effect of hydration 

on weight status in pediatrics, and they found that 

participants with urine osmolality below 500 mmol/kg 

were complaining of significant weight loss (Stookey et 

al., 2014). On the other hand, an observational matched 

case-control study found that obese children had greater 

hydration and reduced density of fat-free mass (FFM) 

(Haroun et al., 2005).  

A few reports have examined the relationship between 

obesity and hydration status among adults (18-64 years) 

(Stookey et al., 2007; Vij & Joshi, 2013; Chang et al., 

2016; Rosinger et al., 2016) and elderly (≥65 years) 

(Marra et al., 2016; Padrão et al., 2017). Chang et al. 

(2016) combined data from the National Health and 

Nutrition Examination Survey (NHANES) 2009-2010 

and 2011-2012 surveys (Chang et al., 2016). The study 

found that hydration status was significantly associated 

with BMI. On average, inadequately hydrated adults had 

a mean BMI of 1.32 kg/m2 greater than that of adequately 

hydrated adults (Chang et al., 2016). In addition, 

inadequately hydrated adults had higher odds of being 

obese (OR = 1.59) compared with hydrated adults (Chang 

et al., 2016). Furthermore, NHANES cross-sectional data 

(2009-2012) were analyzed in males and non-pregnant 

females aged ≥20 years (Rosinger et al., 2016). The cross-

sectional study reported that the mean total water intake 

was ~3.1 L (Rosinger et al., 2016). In addition, obese 

adult females significantly consumed more water (238.5 

mL) as compared to that consumed by underweight or 

normal weight females (Rosinger et al., 2016). Also, urine 

osmolality and the prevalence of hypohydration were 

increased with higher weight status (Rosinger et al., 

2016).  

Findings of a report demonstrated that osmolality was 

increased with increasing BMI categories in both women 

and men (Padrão et al., 2017). For men, being in the third 

osmolality tertile (highest; 530 mOsm/kg) was only 

associated with a higher risk of being obese (OR = 1.97), 

while no significant association between being in the 

second or the third (highest) osmolality tertiles and 

overweight or obesity in women were observed after 

adjustment of confounding variables (Padrão et al., 2017). 

Stookey et al. (2007) have investigated the relationship 

between weight status and plasma tonicity and found that 

overweight and obese individuals were significantly more 

hypertonic than their normal weight counterparts 

(Stookey et al., 2007).  

Marra et al. (2016) undertook a cross-sectional 

analysis of baseline data on long-term care (LTC) elderly 

residents, and they found that inadequate total water 

intake and dehydration were prevalent among all BMI 

categories in LTC residents (Marra et al., 2016).  

Nevertheless, total water intake was found to increase 

with increasing BMI, with significantly higher total water 

intake in the overweight and obese participants compared 

to the underweight participants (Marra et al., 2016). 

The limited number of epidemiological surveys and 

clinical trials on hydration status and body weight cannot 

ascertain a causal relationship with obesity. Current 

studies are conducted either on children or geriatrics, and 

results are scarce. So, further randomized clinical trials on 

young adults are recommended to establish such a 

relationship.  
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Table 1: Summary of studies investigating hydration status in relation to obesity 

Author, 

Year 

Study Design Study Sample Age 

group 

Findings 

Children 

Maffeis et 

al., (2016)  

Case-control 

study 

86 obese (45 male, 

41 Female) and 89 

normal weight (40 

male, -49 female) 

children 

7–11 

yrs. 

Obese children have a lower hydration status 

than their normal weight peers. 

Stookey et 

al. (2014)  

Randomized 

intervention 

25 children  9–12 

yrs. 

Participants with urine osmolality below 500 

mmol/kg were significantly associated with 

weight loss 

Haroun et 

al. (2005)  

Observational 

matched Case-

control study 

28 obese children 

(13 boys, 15 girls) 

and 22 nonobese 

children (10 boys, 

12 girls).  

7–14 

yrs. 

The study found that according to the three-

component model (divides weight into fat mass, 

water, and fat-free dry tissue) and four-

component model (which divides weight into fat 

mass, water, protein, and mineral), obese 

children had greater hydration and reduced 

density of FFM. 

Adults and the Elderly 

Padrão et 

al., (2017)  

 1315 (563 male-755 

female) 

65–94 

yrs. 

- Osmolality was increased with BMI 

categories, both in women and men 

- The third tertile (highest) of osmolality was 

associated with a higher risk of being obese. 

Chang et 

al. (2016)  

Data from the 

NHANES 2009-

2010 and 2011-

2012 surveys 

9,528 18–64 

yrs. 

Hydration status was significantly associated 

with BMI and other variables. 

Rosinger et 

al. (2016)  

NHANES cross-

sectional data 

(2009-2012) 

9601 (4854 male-

4747 female) 

 ≥20 

yrs. 

Adults who were obese consumed 238.5 mL 

more water, on average, or ~1 cup, than were 

consumed by adults who were underweight or of 

normal weight.  

Urine osmolality and the prevalence of 

hypohydration all increased with higher weight 

status. 

Marra et 

al., (2016)  

Cross-sectional 

analysis of 

baseline data on 

long-term care 

residents' elderly 

247 (53 male-194 

female) 

82.9 ± 

11.3 

yrs. 

Inadequate total water intake and dehydration 

were prevalent in LTC residents over all BMI 

categories 

Vij and 

Joshi, 

(2013)  

Interventional 50 Overweight girls 

(BMI 25-29.9 

kg/m2) 

18–23 

yrs. 

Drinking 1.5 L of water above usual water intake 

resulted in a significant reduction in body 

weight, body mass index, and body composition 

scores 

Stookey et 

al., (2007)  

NHANES III 

Cross-sectional 

data  

1285 40–59 

yrs. 

Overweight and obese individuals in the study 

sample were significantly more hypertonic than 

their normal weight counterparts, independent 

of plasma glucose level. 
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Mechanisms of Obesity Development about 

Hydration Status  

Food Consumption, Energy Intake, and Hydration 

Interplay 

Studies on human have linked hydration status and 

water intake to food consumption (Corney et al., 2016; 

Pérez-Luco et al., 2019), energy intake (Corney, Horina, 

et al., 2015; Corney, Sunderland, et al., 2015; Carroll et 

al., 2019), metabolism (Keller et al., 2003), fullness, 

appetite (Corney, Sunderland, et al., 2015), and satiety 

that could play a key role in obesity development. Figure 

1 shows hypothesized mechanisms linking hydration to 

obesity. A number of epidemiological studies found that 

plain water intake was associated with reduced daily total 

energy intake, sugar intake, saturated fat intake, and 

sodium intake (An, 2016), and lower total energy from 

beverages (Nissensohn et al., 2016), (Figure 1).  

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Hypothesized mechanisms linking hydration to 

obesity.  

ACE: Angiotensin-converting Enzyme, AQP: Aquaporin, AVP: 

Arginine Vasopressin, CVD: Cardiovascular diseases, DM: Diabetes 

mellitus, Na: Sodium. Created with BioRender.com. 

 

Hypohydration is widely spread among obese 

individuals. Several mechanisms have been proposed to 

clarify the hydration status effect in obesity development 

and obesity outcomes. The development of 

hypohydration results in increased osmolality and 

decreased blood volume. Extracellular dehydration 

results in water movement from the intracellular to 

extracellular compartment, leading to intracellular 

dehydration, which results in decreased cell volume and 

decreased mitochondrial volume, in addition to altered 

sodium appetite. Mitochondrial dysfunctions decrease 

energy expenditure and decrease thermogenesis, resulting 

in a decrease in fat metabolism. Obesity was found to be 

associated with lower copeptin response. The increase in 

appetite toward sodium increases salty food intake, which 

results in increased food consumption and increased 

energy intake. Also, hypohydration affects the 

hypothalamus control of thirst and appetite, which could 

result in abnormal appetite control and altered leptin 

action. Higher intake of sugar-sweetened beverages 

instead of water due to thirst leads to higher energy intake. 

Hypohydration in adipose tissue could be associated with 

an increase in leptin secretion, also downregulation of 

aquaporin mainly 7, which might reduce glycerol release 

from adipocytes which impairing fat oxidation and 

decreasing energy expenditure. Increased food 

consumption and energy intake, and decreased fat 

metabolism, fat oxidation, and energy expenditure result 

in fat accumulation and obesity development. Obesity 

results in the development of cardiovascular diseases, 

Dysglycemia, altered body composition, and altered 

dietary patterns, which furthermore could affect hydration 

status.  

 

On the other hand, a study on Zucker rats found that 

meal size in obese Zucker rats was 200% larger than that 

in lean rats during normal hydration, while after 

dehydration, meal size was 300% larger in obese than in 

lean Zucker rats, despite dehydration-induced anorexia in 

both groups (Fetissov & Meguid, 2020). Controversy, 

extreme fluid restriction resulted in decreased acute food 

intake after exercise (Pérez-Luco et al., 2019). 

Plain water has been suggested as an excellent 

replacement for sugar-sweetened beverages since water is 
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a hypotonic solution and has a zero glycemic index (Tate 

et al., 2012; Fresán et al., 2016). The substitution of one 

serving of beer and sweetened sugar beverages with one 

serving of water in a four-year period was associated with 

a lower incidence of obesity (Fresán et al., 2016). Likely, 

the replacement of caloric beverages with water as a 

weight-loss strategy resulted in an average weight 

reduction of 2% (Tate et al., 2012). In addition, the 

consumption of water before a meal reduces energy intake 

(Corney et al., 2016). Controversially, a trial found that 

mild hypohydration produced by inadequate fluid intake 

and fluid availability during eating does not influence ad-

libitum energy intake of a semi-solid breakfast in healthy 

young males (Corney, Horina, et al., 2015). For the ad-

libitum breakfast subjects, they were instructed to eat 

until they were 'comfortably full and satisfied' (Corney, 

Horina, et al., 2015). The abovementioned findings 

indicate that plain water could be an excellent 

replacement for sugar-sweetened beverages to avoid 

beverage calories, improving overall hydration, 

decreasing food consumption, and decreasing total energy 

intake, with the goal of promoting a healthy weight status. 

 

Effect of Hydration Status on Metabolism 

Water has a critical role in regulating metabolic 

processes, including cell volume, energy expenditure, 

thermogenesis, fat metabolism, and hormonal regulation 

(Keller et al., 2003; Boschmann et al., 2007; Carroll et al., 

2019). Water is a hypotonic solution with an osmolality 

level of <20 mmol/kg, which is far below that of blood 

(280 mmol/kg) (Stookey, 2016). This allows water to 

move following local osmotic gradients into cells, which 

acutely swell cells and mitochondria, and that in turn 

activates organ function and metabolism, leading to 

greater fat oxidation (Stookey et al., 2014).  

Normal decrease in total body water, which most 

likely refers to hypohydration (Cheuvront & Kenefick, 

2014; Sawka et al., 2015), leads to intra- and extracellular 

dehydration (Zhang et al., 2021). Intra and extracellular 

dehydration stimulate the release of hormones involved in 

the regulation of body fluid, including Arginine 

vasopressin (AVP) or vasopressin, also known as anti-

diuretic hormone (ADH), renin, and angiotensin II 

(AngII) (Thornton, 2016). In addition to these hormones, 

copeptin, which is the C-terminal part of pro-AVP, is 

released together with AVP during processing of the 

precursor peptide (Nickel et al., 2012). AVP and copeptin 

are produced in the hypothalamus and secreted from the 

posterior lobe of the pituitary gland upon osmotic or 

hemodynamic stimuli (Nickel et al., 2012).  

Findings of a report suggested that hypohydration 

leads to a decrease in cell volume, leading to a decrease 

in mitochondrial volume that results in a lower 

mitochondrial metabolism and lower energy production 

(Thornton, 2011). Increased water intake resulted in 

inhibition of the renin–angiotensin system, producing a 

marked decrease in adiposity (Mathai et al., 2008). This 

decrease in adiposity is explained by the inhibition of the 

renin–angiotensin system, which unblocks fat 

metabolizing mechanisms, or the increase in water intake 

enhances cell hydration and fat metabolism regulation 

(Thornton et al., 2009). In addition, a recent study on 

humans found that after each dehydration condition, 

participants with obesity reported feeling less thirsty and 

had decreased copeptin response and a higher urinary 

sodium concentration when stressed (Chang et al., 2022). 

However, Angiotensin II, aldosterone, and atrial and brain 

natriuretic peptides concentrations did not differ by 

adiposity group and failed to justify the altered thirst or 

copeptin responses in participants with obesity. Also, the 

role of ACE in obesity development, which was directly 

linked to hydration status, has been studied (Bordoni et 

al., 2017). ACE polymorphism was found to significantly 

enhance the effects induced by hydration on body 

composition parameters (Bordoni et al., 2017). 

Another hypothesized mechanism of the hydration 

effect on obesity involved a subclass of aquaporin (AQP) 

water channels, named aquaglyceroporins mainly 3,7, and 

9, which can transport glycerol and possibly urea and 

other small solutes (Hara-Chikuma & Verkman, 2006). 

Marrades et al. (2006) suggested that downregulation of 

AQP7 in adipose tissue in obesity might result in reduced 

glycerol release from adipocytes in obese compared to 

lean individuals (Marrades et al., 2006). These complex 
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metabolic alterations, which are associated with hydration 

status, could have a critical role in fat metabolism and 

accumulation, and obesity development. 

 

Effect of Hydration Status on Appetite and Satiety 

Hydration status might alter appetite and satiety by 

several suggested mechanisms. Water has been reported 

to be used as a common appetite suppressant (Langdon & 

Dennee-Sommers, 2010). The exact mechanism of the 

effect of hydration status on appetite and satiety 

regulation is not ascertained yet. Consumption of water 

preload before a meal was found to increase fullness and 

satisfaction, and to reduce energy intake, hunger (Corney 

et al., 2016), appetite score, body weight, BMI, and sum 

of skinfold thickness (Vij & Joshi, 2013).  

Other investigations, including human studies (Brown 

et al., 2019; Chang et al., 2022) and animal models (Beck 

& Max, 2007; Mathai et al., 2008) have linked several 

hormones related to appetite and satiety regulation with 

hydration status or hormones that control body fluid. 

Normally, leptin has anorexigenic effects on the 

hypothalamus, however, leptin levels were found to be 

higher with resistance to the actions of the hormone 

among obese individuals, which results in abnormal 

control of the appetite (Adamska-Patruno et al., 2019). 

Findings indicated that the inhibition of ACE in animal 

models resulted in selective reduction in body fat mass 

and plasma leptin, though treated rats drank twice the 

amount of water as the non-treated controls (Mathai et al., 

2008). In the Brattleboro animal model, where the 

homozygous di/di condition does not produce any 

vasopressin, and can drink and excrete up to 250 ml /day 

(Thornton et al., 2009)The growth of these animals was 

slower than controls, lean, and had low leptin levels (Beck 

& Max, 2007). A study on humans found that leptin was 

correlated with copeptin response in lean individuals 

during the hypertonic saline infusion (dehydration 

condition). However, the association was diminished in 

those with obesity (Chang et al., 2022). 

Recently, studies have investigated the role of leptin 

action versus dehydration on lateral hypothalamic area 

neurotensin neurons (Brown et al., 2019; Kurt et al., 

2022). A study has identified two molecularly- and 

projection-specified subpopulations of lateral 

hypothalamic area neurotensin neurons that were 

activated either by leptin or dehydration, and which 

possibly could regulate feeding vs. drinking behavior 

(Brown et al., 2019). Nevertheless, a recent study found 

that the activation of the lateral hypothalamic area 

neurotensin neurons projecting to the lateral preoptic area 

is sufficient to mediate drinking behavior but does not 

suppress feeding, as detected after generally activating all 

lateral hypothalamic area neurotensin neurons (Kurt et 

al., 2022).  The previous studies supported the hypothesis 

that appetite might be affected by hydration status, which 

may affect either leptin levels or leptin action in obese 

individuals (Beck & Max, 2007; Mathai et al., 2008; 

Brown et al., 2019).   

In addition to the hydration status correlation with 

leptin and its effect on appetite, hydration status was 

linked to sodium appetite. Reports demonstrated that 

deprivation in water using the water deprivation-partial 

repletion protocol resulted in elevated salt appetite (De 

Luca et al., 2002). Such a relation was established to 

distinguish thirst from sodium appetite (De Luca et al., 

2002). Although thirst is an important behavior of water 

intake, it is not sufficient to correct dehydration caused by 

restricted fluid intake or water deprivation (De Luca et al., 

2010). Water is adequate to refill the intracellular fluid, 

while sodium and water are necessary to refill the 

extracellular fluid (De Luca et al., 2010). Sodium appetite 

displays ingestion of sodium salts in response to 

extracellular dehydration (De Luca et al., 2010)Thus, 

sodium could be a contributing factor in obesity 

development (Moosavian et al., 2017; Zhang et al., 2018).  

 

Conclusion 

Hypohydration could be one of the most serious 

predisposing risk factors in the development and 

management of obesity as well as its comorbidities. The 

suggested mechanisms fall into several major pathways, 

including metabolism, food consumption, energy intake, 

hormonal balance, appetite regulation, and satiety 

regulation. Additional clinical trials are warranted to 
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ascertain the proposed mechanisms. 
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في التسبب في السُمنة وعلاجها الإماهةدور حالة   
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 ملخـص
 

. تسلط هذه المراجعة النقدية والسمنة ذات المسببات المرضية الإماهةتشير الأدلة الناشئة إلى وجود ارتباط قوي بين حالة 

الضوووووو  على الدور المحتمل لحالة الإماهة  وق الوقاية من السووووومنة، لو على الأقل تانيش معد، انتشوووووارها، وهق مر  

 ScienceDirectو  Google Scholarو  PubMedالتهووابق منمن منانا الوودرجووة. تث البحووث وق قواعوود بيووانووات 

دبيات المنشوووووورل باللنة الإنجلينية، باسوووووتادام مصوووووكلحات البحث بالكلمات ( عن الأWHOومنظمة الصوووووحة العالمية  

سية التالية "الما " و "تناو، الما " و "نقص  شهية" و الإماهةالرئي سمنة" و "ال ستهلاك الكاقة" و "ال " لو "الإماهة" و "ا

المراجعة الحالية شملت . 2023و 2003للنترل بين عامق  ("BMI"الشبع" و "استهلاك الكعام" و "مؤشر كتلة الجسث  

بيانات من  التجارب السريرية ، والدراسات المقكعية ، ودراسات الأتراب ، والمراجعات المنشورل ، ودراسات الحالات 

الإماهة عن طريق زيادل معتدلة  والشووووواهد التق تبحث وق دور حالة الإماهة وق تكور السوووومنة وكذلا وليات الوقاية منها.

  مياه اليومق يمكن ان يعتبر تعديلا وعالاً غير مكلش لنمط الحيال للأوراد المعرضين لاكر للإصابة بالسمنة.وق استهلاك ال

قد يكون لحد لهث عوامل الاكر المهيئة وق كل من نشوووووسل السووووومنة وعلاجها ، ومضووووواعناتها من  لا، عدل  الإماهةنقص 

، واسووووتهلاك الكاقة ، والتوازن  النذا وإنناق الكاقة ، واسووووتهلاك  وليات لهمها التمثيل النذائق للدهون ، وتوليد الحرارل ،

المناسووووبة وق منع لو على الأقل تس ير زيادل  الإماهةالهرمونق ، وتنظيث الشووووهية ، وتنظيث الشووووبع . يمكن لن تسوووواعد حالة 

يات المقترحة. تث إنشوووووووا كل   االوزن. هناك حاجة إلى منيد من التجارب السووووووريرية للتحقق من اال باسووووووتادام لشوووووو

BioRender.com. 

 

 

 .نقص الإماهة ، الإماهة ، الما  ، السمنة ، الشهية ، الشبع :الدالةالكلمات 
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