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ABSTRACT

Background: Functional Gastrointestinal Diseases (FGIDs) impose a huge health burden, and
lead to metabolic and mental disorders, impaired social function and productivity, reduced quality
of life, higher total mortality and health care cost. Beverages are one of the major components of
habitual dietary habits that may influence the symptoms of FGIDs.

Objective: The purpose of this study was to review the effect of frequent dietary fluids on common
causes of FGIDS including functional dyspepsia (FD), irritable bowel syndrome (IBS),
gastroesophageal reflux disease (GERD) and functional constipation (FC).

Methods: A literature search was done using the following search engines: PubMed, Google Scholar
and ISI web of science with the following search terms “beverages”, tea”, “caffeine”, “coffee”, “milk”,
‘water”, “fruit juice”, “carbonated beverage”, “constipation”, “irritable bowel syndrome”,
“gastroesophageal reflux disease”, “dyspepsia’,.

Results: In this review, 85 studies were evaluated. It was shown that to higher intakes of caffeinated
drinks, fruit juice, milk, soft drinks and carbonated beverages are associated with aggravating
symptoms in GERD, IBS and FD. The data on the relation between water consumption with GERD,
IBS and FD are limited and inconsistent. However, consumption of fruit juices and water was related to
an improvement in constipation.

Conclusion: Fluid intake can be effective in the management of FGIDs symptoms. However, further
investigation on the role of various fluids consumption on symptoms of FGIDS is required.
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Introduction

Functional gastrointestinal diseases (FGIDs),
also known as disorders of gut-brain interactions
Sadoughi University of Medical Sciences, Yazd, Iran (DGBIS)’ comprise groups of the chronic and
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bowel syndrome (IBS), gastroesophageal reflux
disease (GERD), functional dyspepsia (FD),
diarrhea, gastroparesis and fecal Incontinence.
FGIDs impose a huge health burden and may lead
to metabolic and mental disorders, impaired social
function and productivity, reduced quality of life,
higher total mortality and health care cost [2].
Routine diagnosis of these disorders is made by
medical history, physical examination, and
symptoms defined by ROME criteria [3]. The
Rome IV criteria indicate that approximately 35%
of people suffer from at least one FGID [4]. The
etiology of FGIDs is not clearly understood but
there is evidence for physiological and
morphological changes in the gastrointestinal tract
and central nervous system (CNS) [5].

Besides psychosocial and physiological risk
factors, dietary habits are the main lifestyle
determinants of FGIDs risk or their symptoms [6,
7]. Previous epidemiologic studies have suggested
some restricting diets as treatment
recommendations for patients with FGIDs [8].
Beverages are one of the major components of
dietary habits, and their type can influence risk of
chronic diseases such as cardiovascular disease
[9], metabolic diseases [10], kidney diseases [11],
neuropsychological disorders [12] and colorectal
cancer [9]. Types, quality and quantity of
consumed beverages are affected by different
factors including culture, diseases, individual
characteristics and environment [13-15]. Adults
consume 3 to 4 Liters of fluid per day, which come
from plain solid food, coffee, milk, water, fruit
juice, tea, soda and alcoholic beverages [16]. The
consumption of coffee, tea and alcoholic beverages
is one of the oldest and most changeable dietary
behaviors, ewhil sugar-sweetened beverages
(SSB) intake is almost new and prevalent around
the world [17]. Some epidemiological studies
indicated that the amount and the type of fluid
intake may be linked to development of Gl
diseases and improve or worsen their symptoms
[18, 19]. However, to date, limited data is
available on the relation between usual fluid intake
and prevalent FGIDS. Considering the
heterogeneous results in previous studies and the

lack of a narrative review on this topic, this study
investigated the role of frequent fluids
consumption on some FGIDS including FD, FC,
GERD, and IBS.

Materials and Methods

A literature search was performed using the
scientific databases: Google Scholar, PubMed and
ISI web of science The following search terms
including tea”, “dyspepsia”, “coffee”, “milk”,
“water”, "fruit juice", “irritable bowel syndrome”,
“beverages”, "carbonated beverages”, “caffeine”,
“constipation”, “gastroesophageal reflux disease”.
The search was further limited to include humans,
Articles published in English. In this narrative
review, 85 studies were included that 7 studies
were about coffee and irritable bowel syndrome
(IBS), 6 studies were about coffee and
gastroesophageal reflux disorder (GERD), 5
studies were about coffee and functional dyspepsia
(FD), 4 on coffee and functional constipation
(FC), 6 studies on milk and IBS and GERD, also
separately 3 studies on milk with FD and FC, 2
studies on fruit juice and IBS, 7 studies on fruit
juice and GERD, 2 studies on fruit juice and FD
and FC, 4 studies on soft drinks in association with
IBS and FD, 3 studies on soft drinks and GERD, 5
studies on water in relation with IBS and FD, 3
studies on water and GERD, 6 studies on water and
FC, 4 studies on carbonated beverages and IBS, 6
studies on carbonated beverages and GERD, and 3
studies on carbonated beverage and FD.

Coffee  and
disorders

Coffee, especially caffeinated coffee has been
shown to stimulate colonic motor activity and
gastric acid secretion in healthy subjects [20].
Coffee has also been reported to increase recto-
sigmoid motor activity and induce laxative effect
in susceptible individuals [21]. Restricted intake of
coffee was suggested in symptoms management
for IBS patients [22]. In a cross-sectional study
of 3363 adults, coffee consumption was associated
with higher risk for IBS, especially in women and
in subjects with a BMI lower than 25 kg/m?® [23].
In a study on 330 IBS patients, coffee was one of
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the top ten most frequent drinks and a higher
intake of coffee was associated  with
gastrointestinal ~ symptoms. The individuals
reported dyspepsia, pain and loose stools as the
three most common symptoms after coffee
consumption [24]. In a community study on 3426
rural Indian population, coffee or tea intake
increased the risk of IBS [25] and this finding was
observed in two previous epidemiologic studies
[26, 27]. In a randomized controlled trial on IBS
patients, restriction of coffee consumption
improved the symptoms and decreased IBS
severity score [28]. Generally, coffee was
identified as being the most frequently reported to
cause symptoms in people with IBS and to manage
these symptoms, the NICE (the National Institute
for Health and Care Excellence) guideline
proposes limiting the intake of high sources of
caffeine such as coffee and tea, and subjects with
IBS should not consume more than three cups of
tea or coffee per day or 400 mg caffeine [21].
Relaxation of the lower esophageal sphincter
(LES) is considered as the main cause of GERD and
coffee consumption is one of the GERD-related
food triggers, which can induce this mechanism. In
a large US-nationwide cohort of women, higher
intake of tea, soda and coffee were related to an
increased incidence of GERD symptoms, while
drinking water instead of tea, coffee or soda
decreased the risk of symptoms [29]. In a web-
survey of 792 students, coffee consumption was a
potential risk factor for the presence of GERD [30].
Similarly, drinking two cups of tea per day
increased the prevalence of GERD in Syrian
undergraduate and graduate students [31]. Wei et al.
have reported that substituting water with soda,
coffee or tea reduced the risk of GER symptoms or
erosive esophagitis [32]. In observational studies,
coffee consumption was associated with the
induction of symptoms in more than 50% of
subjects with FD [33-35]. In a large study in the
Chinese population, it was proposed that the
regular coffee consumption might be
associated with FD [36]. Along with coffee, tea

intake was associated with aggravated FD
symptoms in a cross-sectional study [34].

Coffee consumption may lead to constipation
and increase colonic transit time [37]. However, in
a cross-sectional study of 3835 Japanese women
aged 18-20 years, tea and coffee were not
associated with functional constipation [38]. There
was also no association between coffee
consumption and dairy products with functional
constipation in this population [39]. Another study
was conducted in 16,840 participants, who were
between 45-75 years of age; no correlation was
observed between the consumption of caffeinated
drinks and functional constipation [40].

Milk  and
disorders

Lactose is the main disaccharide in milk; it is
poorly digested in a large population of adults
around the world because of lactase deficiency
[41], a P-galactosidase, which is an important
enzyme on the apical surface of enterocytes in the
small intestine [42]. Undigested lactose
metabolites including gas (e.g., hydrogen) and
short-chain fatty acids can induce Iuminal
distension and stimulate GI symptoms [43] like
abdominal pain, bloating and loose stool [41]. A
large number of patients with IBS have reported
that milk aggravates their symptoms [44, 45].
Some trials have indicated that a lactose-free diet
improves symptom in the majority of patients [28].
Up to 83% of individuals with IBS-D have
reported lactose intolerance. They can tolerate only
10-gr of lactose (equal to one cup of milk) [46].

In a community-based survey of adults,
infrequent milk consumption (< 3 times per week)
was associated with GERD [47]. In a retrospective
evaluation of patients with typical reflux
symptoms, milk intolerance was determined as a
potential risk factor for GERD [48]. In contrast, in
an analysis of data from the Nurses' Health Study
I1, the consumption of water, juice or milk was not
associated with GERD symptoms [49]. In this
regard, a prospective survey demonstrated that
drinking coffee with milk was not related to reflux
symptoms [50]. However, a randomized controlled
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pilot trial suggested that milk intolerance does
trigger symptoms of GERD [51]. In this regard,
Mwandri et al. reported that sour or fermented
milk can aggravate GERD symptoms [52].

In a case-control study, 44% of patients with FD
reported dyspeptic symptoms with ingestion of
milk compared to 13.3% of the control group [33].
In another study, milk was found to be one of the
most common food items which increase heartburn
and epigastric burning in patient with FD [35].
Higher milk consumption cause fullness, bloating,
epigastric burning and heartburn in patients with
FD. Generally, epidemiological studies
demonstrated that triggering symptoms in subjects
with FD may be due to intolerance of lactose or fat
in milk [53].

Lactose intolerance is a common cause of FGID
and FC [54]. Food allergy to cow milk protein may
be associated with constipation. A crossover
dietary trial indicated a direct relation between cow
milk  consumption and chronic functional
constipation [55]. In another study, Bae SH, et al.
reported that eliminating the cow milk antigen
improves constipation symptoms in the majority of
infants[56].

Fruit juice and FGID

Fruit juices are drinks with a high content of
fructose. Fructose intolerance usually occurs when
in diets with high fructose content. In this case,
high amounts of fructose are remained unabsorbed
in the small intestine and have prebiotic function in
the colon. Fruit juices provide a substrate for
bacteria fermentation and produce colonic gas
formation, osmotic pressure, and cause distension
of large intestine and abdominal pain in many IBS
patients [57]. In a study, females with IBS
tolerated lower amounts of fruit juices [58].

Fruit juices intake increases pressure gradient
from the abdomen to the chest and GERD
symptoms by increasing abdominal pressure or
decreasing the lower esophageal sphincter [59].

Feldman et al. suggested that restricting citrus
juice may be effective in the management of
GERD [59], and avoidance of citrus juice may
relieve the symptoms [60]. It has been proposed

that citrus juice may irritate damaged endothelium
in patients with GERD [61]. Hence, intake of
citrus juice may aggravate GERD symptoms by
increased gastric juice secretion, delaying stomach
evacuation and reduce LES pressure [62].
However, some studies found no association
between citrus juice and GERD [63, 64].
Akhondi-Meybodi et al. indicated that citrus
exacerbates the symptoms of non-ulcer dyspepsia.
It has been reported to intensify the symptoms in
42% of the patients[34]. Fruit juices contain
fructose, sorbitol, phytochemicals and water. In
addition, some juices contain fibers and it can
improve constipation, particularly in young
children. Pear, prune and apple juices are usually
recommended for constipation improvement [56].

Soft drinks and FGIDs

Soft drinks usually contain high amounts of
sucrose and fructose (50 g fructose/500-1,000 ml)
[65]. Reducing the frequency of soft drinks intake
is associated with lower IBS severity score, less
abdominal pain, less diarrhea and less bloating and
flatulence [66]. In an epidemiologic study on 3426
rural Indian subjects, aerated soft drink have been
suggested as a risk factor for dyspepsia and
irritable bowel syndrome [25]. In Randomized
Controlled  Trial, restriction soft drinks
consumption was introduced as one of the
ingredients of the traditional IBS diet and a lower
IBS severity score [28]. In a cross-sectional study
in 384 npatients, soft drinks consumption was
associated with aggravation of symptoms [34].

Carbonated soft drinks may decrease the
transient lower esophageal sphincter basal pressure
and intra-esophageal pH in a short period [67]. In
a recent survey, more intakes of soft drinks were
seen in patients with moderate to severe GERD
symptoms [68]. In another study, soft drinks with
higher calorie contributed to the development of
GERD [69].

Higher drinking of carbonated beverages is
considered as a main dietary factor for severe
symptoms of FGIDs due to caffeine and other
components present in these beverages. Ligaarden
et al. have reported that the consumption of
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carbonated beverages was high in patients with
Diarrhea-IBS [70]. This direct association was
consistent with the results of one study that
indicated a more intake of cola consumption in
subjects with IBS compared to controls [71].
Moreover, one study reported that individuals with
IBS suffer from more gastrointestinal problems
when they consume carbonated beverages [58]. In
a randomized controlled clinical trial, the
restriction of carbonated beverage consumption
was one of the features of a diet that reduced the
IBS severity score [28]. In a cross-sectional study
in 2018, frequent carbonated drinks (> 2 times a
week) was significantly related to a diagnosis of
GERD [72]. This finding agrees with the study
results that this beverage reduce the pressure of the
lower esophageal sphincter [73]. According to a
recent Korean study, carbonated drinks causes
exacerbation of GERD symptoms [74]. In an
epidemiological study on young people from Saudi
Arabia, carbonated beverages consumption was
related to symptomatic GERD [75] which was
similar to the findings of studies in Iran and Syria
[76, 77].

In a comparative study, it was reported that
carbonated drinks are the most common symptom
triggering food items in functional dyspepsia and
also more likely to cause a symptom in
postprandial distress syndrome as one subgroups of
FD [78]. Similarly, in epidemiological studies,
carbonated beverages intake were associated with
worsening the symptoms in GERD [33, 34]. In
another study carbonated drinks stimulated the
symptoms in 86.7% of the patients with dyspepsia
[34].

Water and FGIDs

In a study in 2018 on 4763 patients with IBS,
there was a significant and positive association
between heavy intra-meal fluid and IBS [79]
which was in agreement with the findings of a
cross-sectional study of 988 adolescent girls [19].
In a case-control study, cold water
consumption leads to declined visceral perception
threshold that was negatively related to the
abdominal pain, bloating and diarrhea in

symptomatic diarrhea-predominant IBS patients
[80]. In a pilot study on 27 patients,
drinking alkaline-reduced water for eight weeks
was reported to increase the quality of life in
patients with diarrhea-predominant IBS [81]. Intra-
meal fluid intake was not significantly related to
chronic uninvestigated dyspepsia in a cross-
sectional study from Iran [82].

In another cross-sectional study in 4763 adults,
intra-meal fluid intake was not related to GERD
[83]. In a case report it was expressed that frequent
sips of water can be used in the management of
ineffective motility induced refractory cough and
gastroesophageal reflux [84]. In a prospective
study, drinking water instead of soda, tea or coffee
were associated with a decreased risk of GERD
[64]. When water was consumed with meals, it
was emptied quickly from the stomach, and
therefore had a low and temporary impact on
gastric volume and dilatation.

Epidemiological evidence suggests an association
between a low fluid intake and
intestinal constipation. Against what may have been
thought to be the case, that drinking water improves
constipation, many studies, including the 2014
ESPGHAN (the European Society for paediatric
Gastro-Enterology, Hepatology, and Nutrition) did
not confirm evidence supporting the use of extra
fluid intake is helpful for functional constipation
[85]. Extra fluid during treatment for chronic
functional constipation was associated with better
bowel movement frequency and stool consistency
in children who were used polyethylene glycol
[86]. However, a moderate increase of water
drinking did not improve colorectal function and
constipation symptoms in dehydrated individuals.
In a study on 212 children, showed that the intake
of 500 mL or less of water was a strong predictor
of intestinal constipation in children [87]. In
another study in 1426 Taiwanese students aged
between 10-18 years it was demonstrated that
reduced daily intake of fluids was independently
related to higher risk of bowel frequency [88].
Similarly in a study of 383 schoolchildren aged
between 8 and 10 years in Hong Kong, a lower
prevalence of intestinal constipation in subjects
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with fluid intake of at least 3 glasses was observed
[89]. In randomized, double blind, controlled study
indicated that natural mineral water which is rich
in sulphate and magnesium improved functional
constipation during 7 days [90].

Conclusion

In this study, the association between some
frequent fluids such as water, carbonated beverages,
soft drinks, milk, caffeinated drinks and fruit juices
and the major FGIDs including IBS, GERD, FD and
FC were reviewed. Totally, the findings from the
previous studies indicated that higher intakes of
caffeinated drinks, fruit juice, milk, soft drinks and
carbonated beverages were associated with
aggravating symptoms in GERD, IBS, and FD. The
evidence for the association between water
consumption with GERD, IBS, and FD were limited
and inconsistent. However, fruit juices and water
consumption  were related to  constipation
improvement. To clear these associations, further
investigation is recommended for the role of
different fluids consumption in FGIDS.

Acknowledgments
None

Authors’ contributions

Data extraction was performed by ZF. The paper
was drafted by ZF and GAF. MGM supervised the
study. All authors contributed to the development
of, and read and approved the final version of, the
manuscript.

Funding source
This research did not receive any grant or
financial support.

Conflict of Interest
The authors have no conflict of interest to
disclose.

References

[1] Drossman DA, Hasler WL. Rome IV—
functional Gl disorders: disorders of gut-brain
interaction. Gastroenterology. 2016;150:1257-61
[2] Mearin F, Malfertheiner P. Functional
Gastrointestinal Disorders: Complex Treatments
for Complex Pathophysiological Mechanisms.

Digestive diseases (Basel, Switzerland). 2017;35
Suppl 1:1-410.1159/000485407.

[3] Koppen 1), Nurko S, Saps M, Di Lorenzo C,
Benninga MA. The pediatric Rome IV criteria:
what’s new? Expert review of gastroenterology &
hepatology. 2017;11:193-201

[4] Aziz |, Palsson OS, Tornblom H, Sperber AD,
Whitehead WE, Simren M. The Prevalence and
Impact of Overlapping Rome IV-Diagnosed
Functional Gastrointestinal Disorders on
Somatization, Quality of Life, and Healthcare
Utilization: A Cross-Sectional General Population
Study in Three Countries. The American journal of
gastroenterology. 2018;113:86-
9610.1038/ajg.2017.421.

[5] Drossman DA. Functional Gastrointestinal
Disorders: History, Pathophysiology, Clinical
Features and Rome |V. Gastroenterology.
201610.1053/j.gastro.2016.02.032.

[6] Khayyatzadeh SS, Esmaillzadeh A, Saneei P,
Keshteli AH, Adibi P. Dietary patterns and
prevalence of irritable bowel syndrome in Iranian
adults. Neurogastroenterology and motility : the
official journal of the European Gastrointestinal
Motility Society. 2016;28:1921-
3310.1111/nmo.12895.

[7] Agakidis C, Kotzakioulafi E, Petridis D,
Apostolidou K, Karagiozoglou-Lampoudi T.
Mediterranean Diet Adherence is Associated
with  Lower Prevalence of Functional
Gastrointestinal Disorders in Children and
Adolescents. Nutrients.
2019;1110.3390/nu11061283.

[8] Marsh A, Eslick EM, Eslick GD. Does a diet low
in FODMAPs reduce symptoms associated with
functional  gastrointestinal disorders? A
comprehensive systematic review and meta-
analysis.  European journal of  nutrition.
2016;55:897-90610.1007/s00394-015-0922-1.

[9] Zhang X, Albanes D, Beeson WL, van den
Brandt PA, Buring JE, Flood A, et al. Risk of colon
cancer and coffee, tea, and sugar-sweetened soft
drink intake: pooled analysis of prospective
cohort studies. Journal of the National Cancer
Institute. 2010;102:771-8310.1093/jnci/djq107.
[10] Jang S, Cheon C, Jang BH, Park S, Oh SM, Shin
YC, et al. Relationship Between Water Intake and
Metabolic/Heart Diseases: Based on Korean
National Health and Nutrition Examination
Survey. Osong public health and research



Critical Comments In Biomedicine 2019; 1(1): e10008.

perspectives. 2016;7:289-
9510.1016/j.phrp.2016.08.007.

[11] Wong ATY, Mannix C, Grantham JJ, Allman-
Farinelli M, Badve SV, Boudville N, et al.
Randomised controlled trial to determine the
efficacy and safety of prescribed water intake to
prevent kidney failure due to autosomal
dominant polycystic kidney disease (PREVENT-
ADPKD). BMJ open.
2018;8:e01879410.1136/bmjopen-2017-018794.
[12] Haghighatdoost F, Feizi A, Esmaillzadeh A,
Rashidi-Pourfard N, Keshteli AH, Roohafza H, et al.
Drinking plain water is associated with decreased
risk of depression and anxiety in adults: Results
from a large cross-sectional study. World journal
of psychiatry. 2018;8:88-9610.5498/wjp.v8.i3.88.
[13] Sudhinaraset M, Wigglesworth C, Takeuchi
DT. Social and Cultural Contexts of Alcohol Use:
Influences in a Social-Ecological Framework.
Alcohol research : current reviews. 2016;38:35-45
[14] Bridge G, Lomazzi M, Bedi R. Implementation
of a sugar-sweetened beverage tax in low- and
middle-income countries: recommendations for
policymakers. Journal of public health policy.
201910.1057/s41271-019-00196-z.

[15] Boilesen SN, Tahan S, Dias FC, Melli L, de
Morais MB. Water and fluid intake in the
prevention and treatment of functional
constipation in children and adolescents: is there
evidence? Jornal de pediatria. 2017;93:320-
710.1016/j.jped.2017.01.005.

[16] Drewnowski A, Rehm CD, Constant F. Water
and beverage consumption among adults in the
United States: cross-sectional study using data
from NHANES 2005-2010. BMC Public Health.
2013;13:1068

[17] Wolf A, Bray G, Popkin B. A short history of
beverages and how our body treats them. obesity
reviews. 2008;9:151-64

[18] "1 INVALID CITATION 11 [12, 18]

[19] Khayyatzadeh SS, Kazemi-Bajestani SMR,
Mirmousavi SJ, Heshmati M, Khoshmohabbat S,
Ferns GA, et al. Dietary behaviors in relation to
prevalence of irritable bowel syndrome in
adolescent girls. Journal of gastroenterology and
hepatology. 2018;33:404-1010.1111/jgh.13908.
[20] Eswaran S, Tack J, Chey WD. Food: the
forgotten factor in the irritable bowel syndrome.
Gastroenterology clinics of North America.
2011;40:141-6210.1016/].gtc.2010.12.012.

[21] McKenzie YA, Bowyer RK, Leach H, Gulia P,
Horobin J, O'Sullivan NA, et al. British Dietetic
Association systematic review and evidence-
based practice guidelines for the dietary
management of irritable bowel syndrome in
adults (2016 update). Journal of human nutrition
and dietetics : the official journal of the British
Dietetic Association. 2016;29:549-
7510.1111/jhn.12385.

[22] Lenhart A, Ferch C, Shaw M, Chey WD. Use of
Dietary Management in Irritable Bowel
Syndrome: Results of a Survey of Over 1500
United States Gastroenterologists. Journal of
neurogastroenterology and motility. 2018;24:437-
5110.5056/jnm17116.

[23] Salari-Moghaddam A, Keshteli AH,
Esmaillzadeh A, Adibi P. Empirically derived food-
based inflammatory potential of the diet,
irritable bowel syndrome, and its severity.
Nutrition (Burbank, Los Angeles County, Calif).
2019;63-64:141-710.1016/j.nut.2019.02.004.

[24] Bohn L, Storsrud S, Tornblom H, Bengtsson U,
Simren M. Self-reported food-related
gastrointestinal symptoms in IBS are common
and associated with more severe symptoms and
reduced quality of life. The American journal of
gastroenterology. 2013;108:634-
4110.1038/ajg.2013.105.

[25] Ghoshal UC, Singh R. Frequency and risk
factors of functional gastro-intestinal disorders in
a rural Indian population. Journal of
gastroenterology and hepatology. 2017;32:378-
8710.1111/jgh.13465.

[26] Ligaarden SC, Lydersen S, Farup PG. Diet in
subjects with irritable bowel syndrome: a cross-
sectional study in the general population. BMC
gastroenterology. 2012;12:61

[27] Guo Y-B, Zhuang K-M, Kuang L, Zhan Q, Wang
X-F, Liu S-D. Association between diet and
lifestyle habits and irritable bowel syndrome: a
case-control study. Gut and liver. 2015;9:649

[28] Boéhn L, Storsrud S, Liljebo T, Collin L, Lindfors
P, Tornblom H, et al. Diet low in FODMAPs
reduces symptoms of irritable bowel syndrome
as well as traditional dietary advice: a
randomized controlled trial. Gastroenterology.
2015;149:1399-407. e2

[29] Mehta RS, Song M, Staller K, Chan AT.
Association Between Beverage Intake and
Incidence of Gastroesophageal Reflux Symptoms:



Fluid intake and FGID,

Beverages and GER symptoms. Clinical
gastroenterology and hepatology : the official
clinical practice journal of the American
Gastroenterological Association.
201910.1016/j.cgh.2019.11.040.

[30] Martinucci |, Natilli M, Lorenzoni V,
Pappalardo L, Monreale A, Turchetti G, et al.
Gastroesophageal reflux symptoms among Italian
university students: epidemiology and dietary
correlates  using  automatically recorded
transactions. BMC gastroenterology. 2018;18:116-
10.1186/s12876-018-0832-9.

[31] Al Saadi T, Idris A, Turk T, Alkhatib M.
Epidemiology and risk factors of uninvestigated
dyspepsia, irritable bowel syndrome, and
gastroesophageal reflux disease among students
of Damascus University, Syria. Journal of
epidemiology and global health. 2016;6:285-
9310.1016/j.jegh.2016.07.001.

[32] Wei TY, Hsueh PH, Wen SH, Chen CL, Wang
CC. The role of tea and coffee in the development
of gastroesophageal reflux disease. Ci ji yi xue za
zhi = Tzu-chi medical journal. 2019;31:169-
7610.4103/tcmj.tcm;j_48_18.

[33] Carvalho RVB, Lorena SLS, de Souza Almeida
JR, Mesquita MA. Food intolerance, diet
composition, and eating patterns in functional
dyspepsia patients. Digestive diseases and
sciences. 2010;55:60

[34] Akhondi-Meybodi M, Aghaei MA, Hashemian
Z. The role of diet in the management of non-
ulcer dyspepsia. Middle East journal of digestive
diseases. 2015;7:19

[35] Filipovi¢ BF, Randjelovic T, Kovacevic N,
Milini¢ N, Markovic O, Gaji¢ M, et al. Laboratory
parameters and nutritional status in patients
with functional dyspepsia. European journal of
internal medicine. 2011;22:300-4

[36] Xu J-H, Lai Y, Zhuang L-P, Huang C-Z, Li C-Q,
Chen Q-K, et al. Certain Dietary Habits Contribute
to the Functional Dyspepsia in South China Rural
Area. Med Sci Monit. 2017;23:3942-
5110.12659/msm.902705.

[37] Bohlin J, Dahlin E, Dreja J, Roth B, Ekberg O,
Ohlsson B. Longer colonic transit time is
associated with laxative and drug use, lifestyle
factors, and symptoms of constipation. Acta
radiologica open.
2018;7:205846011880723210.1177/20584601188
07232.

[38] Murakami K, Sasakii S, Okubo H, Takahashi Y,
Hoso Y, Itabashi M. Food intake and functional
constipation: a cross-sectional study of 3,835
Japanese women aged 18-20 years. Journal of
nutritional science and vitaminology. 2007;53:30-
610.3177/jnsv.53.30.

[39] Okubo H, Sasaki S, Murakami K, Kim MK,
Takahashi Y, Hosoi Y, et al. Dietary patterns
associated with functional constipation among
Japanese women aged 18 to 20 years: a cross-
sectional study. Journal of nutritional science and
vitaminology. 2007;53:232-810.3177/jnsv.53.232.
[40] Moding M, Ohlsson B. The role of
fermentable carbohydrates and beverages in the
symptomatology of functional gastrointestinal
disease. Scandinavian journal of gastroenterology.
2017;52:1224-
3410.1080/00365521.2017.1365931.

[41] Cuomo R, Andreozzi P, Zito FP, Passananti V,
De Carlo G, Sarnelli G. Irritable bowel syndrome
and food interaction. World journal of
gastroenterology. 2014;20:8837-
4510.3748/wjg.v20.i27.8837.

[42] Heizer WD, Southern S, McGovern S. The role
of diet in symptoms of irritable bowel syndrome
in adults: a narrative review. Journal of the
American Dietetic Association. 2009;109:1204-
1410.1016/j.jada.2009.04.012.

[43] Pohl D, Savarino E, Hersberger M, Behlis Z,
Stutz B, Goetze O, et al. Excellent agreement
between genetic and hydrogen breath tests for
lactase deficiency and the role of extended
symptom assessment. The British journal of
nutrition. 2010;104:900-
710.1017/s0007114510001297.

[44] Dainese R, Casellas F, Marine-Barjoan E,
Vivinus-Nebot M, Schneider SM, Hebuterne X, et
al. Perception of lactose intolerance in irritable
bowel syndrome patients. European journal of
gastroenterology & hepatology. 2014;26:1167-
7510.1097/meg.0000000000000089.

[45] Chouliaras G, Kondyli C, Bouzios |,
Spyropoulos N, Chrousos GP, Roma-Giannikou E.
Dietary Habits and Abdominal Pain-related
Functional Gastrointestinal Disorders: A School-
based, Cross-sectional Analysis in Greek Children
and Adolescents. Journal of
neurogastroenterology and motility. 2019;25:113-
2210.5056/jnm17113.



Critical Comments In Biomedicine 2019; 1(1): e10008.

[46] Whelan K, Martin LD, Staudacher HM, Lomer
MCE. The low FODMAP diet in the management
of irritable bowel syndrome: an evidence-based
review of FODMAP restriction, reintroduction
and personalisation in clinical practice. Journal of
human nutrition and dietetics : the official journal
of the British Dietetic Association. 2018;31:239-
5510.1111/jhn.12530.

[47] Chowdhury SD, George G, Ramakrishna K,
Ramadass B, Pugazhendhi S, Mechenro J, et al.
Prevalence and factors associated with
gastroesophageal reflux disease in southern
India: A community-based study. Indian journal of
gastroenterology : official journal of the Indian
Society  of  Gastroenterology.  2019;38:77-
8210.1007/s12664-018-00931-6.

[48] Caselli M, Lo Cascio N, Rabitti S, Eusebi LH,
Zeni E, Soavi C, et al. Pattern of food intolerance
in patients with gastro-esophageal reflux
symptoms. Minerva medica. 2017;108:496-
50110.23736/s0026-4806.17.05379-4.

[49] "1 INVALID CITATION !11(13)

[50] Wei T-Y, Hsueh P-H, Wen S-H, Chen C-L, Wang
C-C. The role of tea and coffee in the
development of gastroesophageal reflux disease.
Ci ji yi xue za zhi = Tzu-chi medical journal.
2019;31:169-7610.4103/tcmj.tcmj_48_18.

[51] Caselli M, Zuliani G, Cassol F, Fusetti N, Zeni E,
Lo Cascio N, et al. Test-based exclusion diets in
gastro-esophageal reflux disease patients: a
randomized controlled pilot trial. World journal of
gastroenterology. 2014;20:17190-
510.3748/wjg.v20.i45.17190.

[52] Mwandri MB, Mwita JC, Magafu MG, Kilonzo
KG, Urasa SJ. Risks, precipitants and clinical
presentation of gastro-oesophageal reflux
disease at the Kilimanjaro Christian medical
centre in Tanzania [corrected]. The Pan African
medical journal.
2014;19:11910.11604/pam;j.2014.19.119.3575.
[53] Seimon RV, Wooster T, Otto B, Golding M,
Day L, Little TJ, et al. The droplet size of
intraduodenal fat emulsions influences
antropyloroduodenal motility, hormone release,
and appetite in healthy males. The American
journal of clinical nutrition. 2009;89:1729-36

[54] Wilder-Smith CH, Materna A, Wermelinger C,
Schuler J. Fructose and lactose intolerance and
malabsorption testing: the relationship with
symptoms in  functional gastrointestinal

disorders.
Therapeutics.
8310.1111/apt.12306.

[55] Crowley ET, Williams LT, Roberts TK, Dunstan
RH, Jones PD. Does milk cause constipation? A
crossover dietary trial. Nutrients. 2013;5:253-
6610.3390/nu5010253.

[56] Bae SH. Diets for Constipation. Pediatr
Gastroenterol Hepatol Nutr. 2014;17:203-8

[57] Madsen JL, Linnet J, Rumessen JJ. Effect of
nonabsorbed amounts of a fructose-sorbitol
mixture on small intestinal transit in healthy
volunteers. Digestive diseases and sciences.
2006;51:147-53

[58] Faresjo A, Johansson S, Faresjo T, Roos S,
Hallert C. Sex differences in dietary coping with
gastrointestinal symptoms. European journal of
gastroenterology & hepatology. 2010;22:327-
3310.1097/MEG.0b013e32832b9c53.

[59] Feldman M, Barnett C. Relationships
between the acidity and osmolality of popular
beverages and reported postprandial heartburn.
Gastroenterology. 1995;108:125-31

[60] Mittal S, Pawar S. Design and evaluation of
buccal mucoadhesive tablets of pantoprazole
sodium. Eur J Pharmaceut Med Res. 2018;5:514-
22

[61] Qadrie Z, Mounika N, Vijayalaxmi T,
Nagavamsidhar M. Gastro Esophageal Reflux
Disease. PharmaTutor. 2018;6:53-9

[62] Manickam S, Sethuraman G, Kuppusamy J. A
study of the symptoms of gastro oesophageal
reflux disease and the associated risk factors in a
tertiary care centre. International Journal of
Research in Medical Sciences. 2019;7:1009

[63] Kaltenbach T, Crockett S, Gerson LB. Are
lifestyle measures effective in patients with
gastroesophageal reflux disease? An evidence-
based approach. Archives of internal medicine.
2006;166:965-7110.1001/archinte.166.9.965.

[64] Mehta RS, Song M, Staller K, Chan AT. 514-
Beverage Intake and the Incidence of
Gastroesophageal Reflux Disease: A Prospective
Study in US Women. Gastroenterology.
2019;156:5-101

[65] Elias E, Gibson G, Greenwood LF, Hunt J, Tripp
J. The slowing of gastric emptying by
monosaccharides and disaccharides in test meals.
The Journal of physiology. 1968;194:317-26

Pharmacology &
2013;37:1074-

Alimentary



Fluid intake and FGID,

[66] Nilholm C, Larsson E, Roth B, Gustafsson R,
Ohlsson B. Irregular Dietary Habits with a High
Intake of Cereals and Sweets Are Associated with
More Severe Gastrointestinal Symptoms in IBS
Patients. Nutrients.
2019;11:127910.3390/nu11061279.

[67] Johnson T, Gerson L, Hershcovici T, Stave C,
Fass R. Systematic review: the effects of
carbonated beverages on gastro-oesophageal
reflux disease. Aliment Pharmacol Ther.
2010;31:607-1410.1111/j.1365-
2036.2010.04232.x.

[68] Kubo A, Block G, Quesenberry CP, Jr., Buffler
P, Corley DA. Dietary guideline adherence for
gastroesophageal reflux disease. BMC
Gastroenterol. 2014;14:14410.1186/1471-230x-
14-144.

[69] Fiorentino E. The consumption of snacks and
soft drinks between meals may contribute to the
development and to persistence of gastro-
esophageal reflux disease. Medical hypotheses.
2019;125:84-810.1016/j.mehy.2019.02.034.

[70] Ligaarden SC, Lydersen S, Farup PG. Diet in
subjects with irritable bowel syndrome: a cross-
sectional study in the general population. BMC
gastroenterology. 2012;12:61-10.1186/1471-
230X-12-61.

[71] Irvine EJ, Kim J, Alders GL, Ching E. $1852 IBS
Patients Have a Poorer Quality Diet and Exercise
Less Than Organic Gl Disease Patients or Normal
Controls. Gastroenterology. 2008;134:A-284

[72] Arivan R, Deepanjali S. Prevalence and risk
factors of gastro-esophageal reflux disease
among undergraduate medical students from a
southern Indian medical school: a cross-sectional
study. BMC research notes.
2018;11:44810.1186/s13104-018-3569-1.

[73] Hamoui N, Lord RV, Hagen JA, Theisen J,
DeMeester TR, Crookes PF. Response of the lower
esophageal sphincter to gastric distention by
carbonated beverages. Journal of gastrointestinal
surgery. 2006;10:870-7

[74] Song JH, Chung SJ, Lee JH, Kim YH, Chang DK,
Son HJ, et al. Relationship between
gastroesophageal reflux symptoms and dietary
factors in Korea. Journal of neurogastroenterology
and motility. 2011;17:54-
6010.5056/jnm.2011.17.1.54.

[75] Alrashed AA, Aljammaz KI, Pathan A, Mandili
AA, Almatrafi SA, Almotire MH, et al. Prevalence

10

and risk factors of gastroesophageal reflux
disease among Shagra University students, Saudi
Arabia. J Family Med Prim Care. 2019;8:462-
710.4103/jfmpc.jfmpc_443_18.

[76] Islami F, Nasseri-Moghaddam S, Pourshams A,
Poustchi H, Semnani S, Kamangar F, et al.
Determinants of gastroesophageal reflux disease,
including hookah smoking and opium use- a
cross-sectional analysis of 50,000 individuals.
PloS one.
2014;9:e8925610.1371/journal.pone.0089256.
[77] Al Saadi T, Idris A, Turk T, Alkhatib M.
Epidemiology and risk factors of uninvestigated
dyspepsia, irritable bowel syndrome, and
gastroesophageal reflux disease among students
of Damascus University, Syria. Journal of
epidemiology and global health. 2016;6:285-93
[78] Goktas Z, Kokli S, Dikmen D, Oztiirk O, Yilmaz
B, Asil M, et al. Nutritional habits in functional
dyspepsia and its subgroups: a comparative
study. Scandinavian journal of gastroenterology.
2016;51:903-7

[79] Zaribaf F, Keshteli AH, Esmaillzadeh A, Saneei
P, Feizi A, Daghaghzadeh H, et al. Empirically
derived dietary habits are associated with
irritable bowel syndrome. European journal of
clinical nutrition. 2018;72:1537-
4710.1038/s541430-018-0109-y.

[80] Zuo XL, Li YQ, Shi L, Lv GP, Kuang RG, Lu XF, et
al. Visceral hypersensitivity following cold water
intake in subjects with irritable bowel syndrome.
Journal  of gastroenterology. 2006;41:311-
710.1007/s00535-005-1766-x.

[81] Shin DW, Yoon H, Kim HS, Choi YJ, Shin CM,
Park YS, et al. Effects of Alkaline-Reduced
Drinking Water on Irritable Bowel Syndrome with
Diarrhea: A Randomized Double-Blind, Placebo-
Controlled Pilot Study. Evidence-based
complementary and alternative medicine : eCAM.
2018;2018:914791410.1155/2018/9147914.

[82] Keshteli AH, Feizi A, Esmaillzadeh A, Zaribaf F,
Feinle-Bisset C, Talley NJ, et al. Patterns of dietary
behaviours identified by latent class analysis are
associated with chronic uninvestigated
dyspepsia.  British  Journal of  Nutrition.
2015;113:803-12

[83] Esmaillzadeh A, Keshteli AH, Feizi A, Zaribaf F,
Feinle-Bisset C, Adibi P. Patterns of diet-related
practices and prevalence of gastro-esophageal
reflux disease. Neurogastroenterology and



Critical Comments In Biomedicine 2019; 1(1): e10008.

motility : the official journal of the European
Gastrointestinal Motility Society. 2013;25:831-
€63810.1111/nmo.12192.

[84] Tariq H, Makker J, Ahmed R, Vakde T, Patel H.
Frequent Sips of the Water for the Management
of Gastroesophageal Reflux Induced Refractory
Cough: A Case Report and Review of the
Literature. Case Rep Gastrointest Med.
2019;2019:9205259-10.1155/2019/9205259.

[85] Tabbers MM, DilLorenzo C, Berger MY, Faure
C, Langendam MW, Nurko S, et al. Evaluation and
treatment of functional constipation in infants
and children: evidence-based recommendations
from ESPGHAN and NASPGHAN. Journal of
pediatric ~ gastroenterology ~ and  nutrition.
2014;58:258-7410.1097/mpg.0000000000000266.
[86] Bae SH, Son JS, Lee R. Effect of fluid intake on
the outcome of constipation in children: PEG
4000 versus lactulose. Pediatrics international :
official journal of the Japan Pediatric Society.
2010;52:594-710.1111/j.1442-200X.2009.03017 .x.

[87] Park M, Bang YG, Cho KY. Risk factors for
functional constipation in young children
attending daycare centers. Journal of Korean
medical science. 2016;31:1262-5

[88] Chien LY, Liou YM, Chang P. Low defaecation
frequency in Taiwanese adolescents: association
with dietary intake, physical activity and
sedentary behaviour. Journal of paediatrics and
child health. 2011;47:381-6

[89] Chan MF, Chan YL. Investigating factors
associated with functional constipation of
primary school children in Hong Kong. Journal of
Clinical Nursing. 2010;19:3390-
40010.1111/j.1365-2702.2010.03362.x.

[90] Dupont C, Constant F, Imbert A, Hebert G,
Zourabichvili O, Kapel N. Time to treatment
response of a magnesium- and sulphate-rich
natural mineral water in functional constipation.
Nutrition (Burbank, Los Angeles County, Calif).
2019;65:167-7210.1016/j.nut.2019.02.018.

11



