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Abstract

Understanding how mealtime hydration impacts on digestion is crucial for optimizing nutritional strategies. Water, the

elixir of life, plays a multifaceted role in human health. Beyond serving as a solvent and transport medium, its influence

on digestion and gastric emptying remains elusive.

While traditional practices cautioned against concurrent beverage and food consumption, new questions arise: do

specific water intake timings and temperatures hold merit? Despite the wealth of research conducted thus far, clarity on

this subject continues to evade us. Notably, some studies revealed that meals’ temperature and composition impact

gastric emptying, highlighting the interplay among temperature, texture, and digestion. However, when caloric content

and total volume are matched, gastric emptying times may be similar regardless of compositional differences or initial

state.

Key insights are summarized, highlighting research gaps and avenues for future investigations on optimal hydration at

mealtimes, considering temperature nuances. This review serves as a springboard for further research, guiding

nutritionists and other health professionals in devising optimal strategies for their patients' gastric health.
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Introduction

The seemingly innocuous act of drinking water at mealtimes harbors a surprising degree of controversy. Despite common

practices and ingrained beliefs, our understanding of its direct effects on digestion remains fragmented. This review

delves into the intricate interplay between water intake and gastric physiology. Mechanoreceptors, chemoreceptors, and

thermoreceptors in the upper gastrointestinal (GI) tract orchestrate a complex symphony of food processing.

While traditional wisdom and some studies caution against simultaneous food and beverage intake, citing potential

digestive disruptions[1][2], others propose distinct health benefits associated with specific water intake timings throughout

the day[3][4]. However, a critical evaluation reveals a plethora of controversies.

Contemporary studies shed light on the intriguing impact of meal temperature on gastric emptying [5][6]. Furthermore, the

structural composition of food, be it solid or liquid[5][7], adds another layer of nuance, highlighting the multifaceted

interactions among water timing, volume, temperature, and gastric dynamics.

This emerging knowledge landscape underscores the need for a comprehensive understanding of how hydration at

mealtimes directly impacts digestion in both healthy individuals and those with GI pathologies. Such evidence-based

guidelines are crucial for refining existing recommendations and optimizing nutritional practices. By navigating existing

research, identifying gaps, and meticulously unraveling the interplay between these factors and gastric physiology, I aim

to redefine the narrative on this seemingly simple yet highly nuanced aspect of our daily lives.

Gastric physiology and water intake:

Water, the ubiquitous molecule of life, plays a myriad of roles within the human body, transcending its simple designation

as a nutrient. It serves as a structural scaffold, a solvent for countless reactions, and a critical medium for cellular transport

and waste removal. Its influence extends beyond cellular function, contributing to thermoregulation through its impressive

heat capacity and acting as a lubricant and shock absorber in various bodily systems[8]. Furthermore, it weakens

molecular bonds, facilitating ion movement and participating in hydrolytic reactions essential for macronutrient breakdown,

including proteins, carbohydrates, and lipids.[8]. Yet, despite its well-established physiological importance, the intricacies

of water intake remain largely unexplored.

The digestive tract responds to food ingestion with a meticulously orchestrated dance, encompassing the cephalic,

gastric, and postprandial phases. Each phase presents a unique set of challenges and opportunities for nutrient

assimilation. During the cephalic phase, the anticipation of food triggers preparatory processes such as salivary amylase

secretion, while the gastric phase focuses on accommodation, acid secretion, and initial food breakdown. The tightly

regulated choreography of gastric emptying is orchestrated by a symphony of hormonal and neural signals emanating

from the duodenum in response to nutrient presence[9].
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Different perspectives:

Opposing viewpoints exist on how hydration at mealtimes affects digestion. Some emphasize the potential disruption

caused by diluted stomach contents [1][2], while others promote mindful water intake at mealtimes[10][11]. According to

Traditional Persian Medicine (TPM), esteemed figures such as Avicenna and Razi postulate that excessive water

consumption may weaken the gastrointestinal (GI) tract, heightening the risk of organ diseases. Adherence to their

specific drinking guidelines, considering factors such as timing, constitution, and activity levels, is advised for optimal

health. Water or water-rich foods are discouraged shortly before or at mealtimes, except for individuals with high

metabolic rates and pronounced thirst sensitivity due to a warm constitution[12][13]. Avicenna cautions against drinking

water during or after intense activities and advises delaying consumption upon waking. Optimal hydration should coincide

with genuine thirst. Lukewarm or warm water may harm the GI tract, so prioritize cool water intake without excessive

chilling. Sip water slowly for proper GI system preparation and utilization. Extend the interval between meals and water

intake for better health[12].

In the contemporary literature, concrete evidence regarding the relationship between water intake timing and digestion

remains elusive. A study explored traditional approaches to manage flatulence as a prevalent GI issue. This study

highlighted some dietary modifications, such as avoiding beverage consumption during and directly after meals, and

delaying the intake of beverages, vegetables, and fruits by 1-1.5 hours post-meal, to mitigate flatulence[1]. These

strategies are also recommended for managing meteorism [2].

Many other studies have examined divergent aspects of hydration at mealtimes. For instance, their investigations focused

on how eating and water intake affect satiety and hunger[10][11]. The first study suggested that alternating between food

and water intake might increase energy consumption by reducing the development of Sensory-Specific Satiety (SSS)[10].

The second one showed that while water influenced feelings of satiety and hunger at mealtimes, these effects did not

persist afterward. This funding suggested that subjective feelings of satiety and hunger may change independently of

calorie intake at mealtime[11].

Temperature dynamics:

Intriguingly, research has revealed that meal temperature plays a significant role in gastric emptying, with hot meals

notably accelerating the process[5][6]. Additionally, the distinction between liquid and solid meals [5][7]highlights the

complexity of digestive responses, with distinct patterns observed in gastric, pancreatic, and biliary functions.

Several scientists examined the influence of meal temperature on gastric emptying[14]. They suggested that meals at

37°C, regardless of consistency, could induce more profound relaxation of gastric muscles than colder counterparts,

potentially delaying initial emptying. Other studies highlighted the impact of temperature on the regular propagation of

gastric peristaltic waves, essential for emptying force[15]. Consequently, there is speculation that a reduction in

temperature may decelerate gastric emptying. Another possible mechanism through which meal temperature influences

gastric emptying is the thermal stimulation of thermoreceptors in the gastrointestinal tract[16]. In Yuko Mishima et al.'s

2009 study, gastric emptying notably sped up within 30 minutes after consuming a hot liquid meal. While the hot solid
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meal test showed a tendency for accelerated emptying, without statistical significance[7].

Solid or liquid:

In a crossover investigation, researchers examined the gastric emptying kinetics of various liquid and solid foods with

equal volumes. They suggested that when caloric content and total volume are matched, gastric emptying times may be

similar regardless of compositional differences or initial state. This finding underscores two principles: firstly, that within a

fixed food volume, caloric load is a critical determinant of gastric emptying; and secondly, that the energy content, not

volume, may primarily regulate gastric emptying rates[17].

Discussion

The historical perspective on water intake, as elucidated by Avicenna, underscores concern regarding excessive water

consumption and its potential adverse effects on gastrointestinal health. Although the definition of "excessive" remains

ambiguous, contemporary medicine acknowledges the rare but significant condition of hyperhydration, where electrolyte

balance is disrupted by overconsumption of water, though typically not observed in healthy individuals. Avicenna's caution

against water or water-rich foods at mealtimes prompts consideration of gastric emptying dynamics, yet evidence-based

studies suggest that when energy content and total volume are equated, gastric emptying rates remain consistent

regardless of food composition or original state.

For healthy individuals, the emphasis on food composition rather than water intake at mealtimes emerges as pivotal in

dictating gastric emptying duration. However, in contexts such as flatulence management, caution is warranted regarding

water consumption during or immediately after meals, as it may exacerbate discomfort. Conversely, investigations into

weight management underscore the potential of hydration at mealtimes to modulate satiety and reduce overall food

consumption.

Controversies surrounding food temperature further complicate the discourse, with some studies proposing that meals at

body temperature could promote gastric muscle relaxation, potentially delaying gastric emptying, while others highlight the

role of temperature in facilitating gastric peristalsis. Notably, the temperature of ingested water at mealtimes emerges as

a factor influencing food temperature, with colder water potentially decelerating gastric emptying.

Ultimately, while further research is warranted to elucidate the precise impact of water intake on digestion, current

evidence suggests that water at ambient temperature may represent an optimal choice at mealtime to mitigate potential

disruptions to gastric emptying kinetics.

Conclusion

This thorough review meticulously explores the depths of current knowledge, unveiling critical gaps in research

concerning water consumption at mealtimes and its intricate effects on gastric physiology. Integrating historical insights
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with contemporary scientific understanding enhances our appreciation of the complexities surrounding dietary habits and

their implications for gastrointestinal health.

Future research endeavors should focus on delineating specific guidelines that account for individual variations in health

status, addressing the intricate interplay between water consumption, temperature, and gastric physiology. These

recommendations serve to refine existing practices and guide individuals seeking to enhance their digestive well-being.
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