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Abstract

Understanding the impact of mealtime hydration on digestion is important for optimizing nutrition. Water plays various

roles in human health, including as a solvent and transport medium. Its influence on digestion and gastric emptying is

still not fully understood. Contemporary studies challenge traditional recommendations against consuming beverages

with meals, particularly questioning the timing and temperature of water intake. Despite extensive research, clarity on

this topic is lacking. Some studies suggest that meal temperature and composition affect gastric emptying, but when

matched for calorie content and volume, gastric emptying times may be similar regardless of composition or initial

state. Understanding how water temperature, when consumed at mealtimes, alters food temperature and further

influences digestion is crucial. Additionally, in cases where calorie content and total volume are not matched,

consuming water at mealtime can change the food composition, making it more liquid and facilitating digestion. This

editorial article aims to identifies research gaps and suggests avenues for future investigations into optimal hydration at

mealtimes, and to guide nutritionists and health professionals in developing strategies for promoting gastric health in

their patients.
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Introduction

The act of drinking water at mealtimes has stirred considerable debate despite its commonality. This editorial delves into

the intricate relationship between water intake and digestion.

Sensors within the upper gastrointestinal tract, including mechanoreceptors, chemoreceptors, and thermoreceptors, are

crucial for controlling food digestion. When a meal is consumed, it activates pathways sensitive to mechanical pressure

and nutrients. The stretching of the stomach activates mechanoreceptors sensitive to stretch and tension, leading to

signals sent to the central nervous system. This process also influences vasovagal reflexes, resulting in the relaxation of

the proximal stomach, which contributes to feelings of satiety and fullness[1].

While some caution against concurrent food and beverage consumption[2][3], others advocate for specific water intake

timings, presenting potential health benefits[4][5]. However, conflicting perspectives abound.

Recent studies shed light on the influence of meal temperature on gastric emptying[6][7], while the composition of food

further complicates matters [6][8]. Understanding how hydration at mealtimes impacts digestion is paramount for both

individuals with gastrointestinal conditions and those in good health.

Evidence-based guidelines are essential for refining existing recommendations and optimizing nutritional practices. By

meticulously analyzing research and unraveling the interactions between hydration, meal variables, and gastric

physiology, this editorial article aims to elucidate the necessity for further research on this matter due to the existing gaps

in understanding and the prevalence of controversies surrounding it.

Gastric Physiology and Water Intake:

Water, a fundamental molecule in biology, plays various crucial roles in the human body. It acts as a structural

component, a solvent for biochemical reactions, and a medium for cellular transport and waste removal. Additionally, it

contributes to thermoregulation through its impressive heat capacity, serves as a lubricant and shock absorber, and

facilitates molecular bond weakening for ion movement and hydrolysis reactions essential for macronutrient breakdown,

including proteins, carbohydrates, and lipids[9]. Despite its significance, the specifics of water intake remain largely

unexplored.

The digestive process consists of three main phases: cephalic, gastric, and postprandial. The cephalic phase involves

preparatory processes triggered by food anticipation, including salivary amylase secretion. During the gastric phase, the

focus is on accommodation, acid secretion, and initial food breakdown. Gastric emptying is regulated by hormonal and

neural signals from the duodenum in response to nutrient presence[10].

Different Perspectives:
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Opposing viewpoints exist on how hydration at mealtimes affects digestion. Some emphasize potential disruption caused

by diluted stomach contents[2][3], while others promote mindful water intake at mealtimes[11][12]. 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[13][14]. However, it's worth noting that the mechanisms behind

these advices have not been studied extensively. Avicenna cautions against drinking water during or after intense

activities and advise 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[13]. 

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[2]. These strategies are also

recommended for managing meteorism[3].

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

remains elusive. Studies have examined divergent aspects of hydration at mealtimes. For instance, their investigations

focused on how eating and water intake affect satiety and hunger[11][12]. 

The first study suggested that alternating between food and water intake might increase energy consumption by reducing

the development of Sensory-Specific Satiety (SSS)[11]. Longer meal durations allow for increased food intake and more

frequent switching between bites and sips. Contrary to common recommendations, drinking water with meals was

positively associated with food intake, possibly due to physiological mechanisms and the alleviation of oral thirst

sensations. Overall, water intake influences food intake through dynamic sensory exposure and SSS-driven meal

termination[11].

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[12].

Temperature Dynamics:

Intriguingly, research has revealed that meal temperature plays a significant role in gastric emptying[6, 7]. In a study, a hot

meal at 60°C led to faster gastric emptying compared to warm (37°C) and cold (4°C) meals, both in liquid and solid forms.

However, this acceleration seems to be primarily attributed to the thermal effect in the early phase of gastric emptying, as

food temperature equilibrates with body temperature within 5-30 minutes post-ingestion. These findings suggest that meal

temperature influences gastric emptying, though the exact mechanism warrants further investigation[6]. 
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Additionally, cold temperatures can induce both smooth muscle contraction and the activation of transient receptor

potential (TRP) channel receptors, which are part of the mammalian TRP superfamily. Specifically, low temperatures

activate TRPM8 and TRPA1, whereas high temperatures activate TRPV1, TRPV2, TRPV3, TRPV4, and TRPM4

receptors[15]. 

Several scientists suggested that meals at 37°C, regardless of consistency, could induce more profound relaxation of

gastric muscles than colder counterparts, delaying initial emptying. This may be explained by potentially thermal

stimulating the gastric pacemaker during the phase of gastric accommodation. This stimulation could influence the timing

and intensity of gastric contractions[16].

Other studies highlighted the impact of temperature on the regular propagation of gastric peristaltic waves, essential for

emptying force[17]. 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[18]. In Yuko Mishima et al. 2009 study, gastric emptying notably sped up

within 30 minutes after consuming a hot liquid meal. While the hot solid meal test showed a tendency for accelerated

emptying, without statistical significance[8]. 

The distinction between liquid and solid meals[6][8] highlights the complexity of digestive responses, with distinct patterns

observed in gastric, pancreatic, and biliary functions. 

The emptying process for liquid and solid meals is governed by distinct mechanisms within the stomach, with liquid meal

emptying primarily influenced by the proximal stomach and solid meal emptying primarily controlled by the gastric antrum

and pylorus[16].

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[19].

Conclusion:

In conclusion, this study synthesizes historical perspectives with contemporary medical insights regarding water intake

and its impact on gastric physiology. Avicenna's caution against excessive water consumption aligns with modern

recognition of hyperhydration as a rare but significant condition, particularly in pathological contexts. For healthy

individuals, emphasis on food composition over water intake at mealtimes emerges as pivotal in dictating gastric emptying

duration. However, caution is advised regarding water consumption during or immediately after meals due to potential

exacerbation of discomfort, particularly in the context of flatulence management. Additionally, investigations into the

influence of food temperature on gastric emptying dynamics reveal complexities, with hot liquid meals demonstrating

significant acceleration compared to solid meals. Importantly, consideration of water temperature at mealtimes, and its
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impact on food temperature, suggests avoiding cold water and cold drinks due to their potential to delay gastric emptying

and hinder digestion. These findings underscore the need for further research to delineate specific guidelines considering

individual health variations and the intricate interplay between water consumption, temperature, and gastric physiology.

Ultimately, refining existing practices will be crucial in guiding individuals seeking to enhance their digestive well-being.
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