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Gastroesophageal reflux disease (GERD) and functional gastrointestinal disorders (FGIDs), including irritable bowel syndrome and
functional dyspepsia, are common afflictions within the general population. Both conditions have a considerable impact on the
daily health related quality of life (HRQoL) of affected individuals. Risk factors surrounding any impaired HRQoL in patients with
GERD involve those of younger age, obesity, an increase in reflux symptom frequency, and overlapping FGIDs. The risk factors for
subjects experiencing an overlap in FGIDs and GERD involve those who are female, younger age, cigarette smoking, non-erosive reflux
disease, more GERD symptoms, and psychological performances including anxiety, somatization, and more frequent healthcare-
seeking behavior. The overlap of GERD and FGIDs is associated with a worsening of both physical and mental health, an increase in
bothersome symptoms, impaired functional capacity, and a higher likelihood of consulting a physician. Acid secretion suppressors
could offer therapeutic efficacy to some patients experiencing overlapping GERD and FGIDs.
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Introduction

Gastroesophageal reflux disease (GERD) and functional gas-
trointestinal disorders (FGIDs) are very common within the gen-
eral population, and both conditions have a considerable impact on
the daily lives of affected individuals."™

According to previous studies, the risk factors in patients with
GERD include older age,” obesity,” hiatus hernia,” and an un-
healthy lifestyle, involving alcohol intake and cigarette smoking.

The symptoms of GERD affect many aspects of a patient’s life,
including sleep disruption, lower attention concentration levels,
and limitations in physical activity; as well as impairing the psycho-
social aspects of a patient’s well-being, including the enjoying of
social gatherings, intimacy, and sex. Health related quality of life
(HRQoL) is lower in individuals with GERD than in the general
population, and is comparable to that in individuals with other
chronic diseases, such as diabetes, arthritis, and chronic heart fail-
1

ure.

FGIDs, such as irritable bowel syndrome (IBS), functional
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dyspepsia (FD), and chronic constipation, all pose an extensive
healthcare burden and negatively affect quality of life (QoL.)." Pa-
tients with GERD also suffer more commonly from FGIDs.

The aim of this review is to investigate the impact of HRQoL.
of the subjects experiencing an overlap of GERD and FGIDs.

Definition of Gastroesophageal Reflux Dis-
ease and Functional Gastrointestinal Disor-
ders

According to the Montreal definition, GERD is a condition
which develops when the reflux of stomach contents causes trouble-
some symptoms and/or complications."’ In addition, based on the
Genval guidelines, a negative impact on the QoL is a criterion for
reflux disease in patients with frequent heartburn."

Clinically, individuals with GERD may experience its classic
syndromes, including heartburn and regurgitation; along with non-
classic syndromes, including chest pain, globus sensation, chronic
cough, and hoarseness. Heartburn is usually characterized by the
involvement of a burning substernal or epigastric discomfort which
radiates towards the mouth. Here, regurgitation refers to the reflux
of food or bitter-tasting gastric contents emanating from the stom-
ach into the mouth.

GERD is further classified based on the appearance of the
esophageal mucosa seen from an upper endoscopy into erosive
esophagitis and non-erosive reflux disease (NERD).

Over the years, FGIDs have been diagnosed and classified
according to the Rome criteria. Within the Rome 11 criteria, FD is
defined as pain or discomfort centered in the upper abdomen, with
no emphasis given to meal-related symptoms.”” As defined by the
Rome 1 criteria, FD is a disorder including 1 or more of the fol-
lowing: bothersome postprandial fullness, early satiation, epigastric
pain, epigastric burning, and no evidence of any structural disease.
The criteria fulfilled for the last 3 months with symptom onset at
least 6 months prior to diagnosis. FD can be further divided into
postprandial distress syndrome, characterized by meal-induced
dyspeptic symptoms, and epigastric pain syndrome, which refers to
epigastric pain or epigastric burning that does not occur exclusively
postprandially; according to symptom presentation.” TBS manifests
itself as recurrent abdominal pain or discomfort at least 3 days per
month in the last 3 months, with at least 2 of the following char-
acteristics: (1) relief through defecation, (2) onset associated with
a change in the frequency of stool, and (3) onset associated with a
change in the form of stool. The type of IBS is further divided into

diarrhea, constipation, and a combination of the two."

Overlapping FGIDs and GERD

IBS has traditionally been subcategorized into 4 subtypes based
on predominant stool pattern: constipation, diarrhea, mixed, or un-
subtyped.”*

The updated Rome IV diagnostic criteria categorize the
FGIDs of gut-brain interaction, and define the symptom based
diagnostic criteria for each category.” The classifications of FGIDs
according to the Rome IV criteria include esophageal disorders
(globus, functional chest pain, functional heartburn, functional dys-
phagia, and reflux hypersensitivity), gastroduodenal disorders (FD,
belching disorders, nausea/vomiting disorders, and rumination syn-
drome), along with bowel disorders (including IBS, functional ab-
dominal bloating/distension, functional constipation, and functional
diarrhea).

According to the current consensus, FGIDs are considered to
be a group of disorders classified by gastrointestinal (GI) symptoms
relate to any combination of the following: motility disturbance, vis-
ceral hypersensitivity, altered mucosal and immune function, altered

gut microbiota, and altered central nervous system processing.

Risk Factors of Impaired Health Related
Quality of Life in the Individuals With Gas-
troesophageal Reflux Disease

GERD is a chronic disease reportedly to be more severe and
possessing a higher incidence of severe complications in older
versus younger patients.'” On the contrary, elderly patients present
themselves less frequently with the typical symptoms of heartburn,
acid regurgitation, and pain.”” Therefore, the younger GERD
patients are found to have a significant degree of Qol. impairment
than the elderly.”*"*

As for the impact gender has on HRQoL in GERD, a previ-
ous study found that women had poorer general scores than men."”’
However, this trend may be due to a heightened sensitivity and
symptom perception of female patients diagnosed with NERD.

One cross-sectional study in the United States enrolled 1524
subjects who were reported to be obese (defined as a body mass in-
dex over 30 kg/m?), and were associated with experiencing frequent
reflux symptoms (OR, 2.8; CI, 1.7 to 4.5)." Additionally, the con-
dition of being overweight or obese has been associated with a dete-
rioration in HRQoL,, and the risk of suffering from any longstand-
ing illness is associated with an increased body mass index.” For
these obese patients, women perceived themselves having markedly
more psychosocial problems due to their obesity than did men.”

NERD accounts for 60% of all chronic heartburn cases in a

community due to the heterogeneous form of its pathophysiological
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mechanisms.”’ A meta-analysis of § trials incorporating a total of
11 945 GERD subjects found no correlation between the severity
of esophagitis and its symptoms.”* In addition, patients with erosive
esophagitis and those with NERD had similar general HRQoL
scores according to previous investigations.” *****

One study was conducted within Sweden’s general population
which assessed the impact of the severity and frequency of GERD
symptoms. Those results showed that even symptoms rated as mild
are associated with a clinically meaningful reduction in wellbeing.”’
Other studies have documented an increasing symptom frequency
of heartburn which has led to significant decreases in wellbeing.”**’
One past study enrolling 136 Swedish subjects showed that patients
with GERD symptoms reported a 23% reduced productivity rate
while at work, and a 30% reduced productivity rate while doing
regular daily activities.” In addition, time absent from work for
health reasons and reduction in productivity at work both became
significantly more pronounced with increasing severity of GERD
symptoms.31

Another study containing 3000 Swedish adults reported that
weekly reflux symptoms were associated with meaningfully im-
paired HRQoL in the physical dimensions of short-form (SF)-36,
while daily symptoms had meaningfully impaired HRQoL. in both
physical and psychosocial dimensions.”

A systematic review of 19 studies, including a total of 55 834
participants with reflux symptoms, disclosed that both the mean
physical health and mental health scores were 1.1-fold lower in the
groups with “disruptive,” which mean severe and frequent GERD,
than in those with “non-disruptive” GERD. Additionally, the
groups with more severe reflux symptoms had lower physical health
scores than those with less severe symptoms.”

One large European multicenter observational study noted that
more than half of GERD patients experienced sleep disturbance,
and that persistent regurgitation was associated with more hours of
missed work.” Sleep disturbance and associated daytime sleepiness,
a decrease in mealtime enjoyment, and increased medication costs
that may also contribute to the burden of disease.'”’

Overlapping FGIDs have a significant impact on the HRQoL
of subjects with GERD, and the details regarding that will be dis-

cussed later.

The Prevalence and Risk Factors for Indi-
viduals With Overlapping Functional Gastro-
intestinal Disorders and Gastroesophageal
Reflux Disease

GERD and FGIDs are very common within the general pop-
ulation. Since GERD and FGIDs are both prevalent, coexistence
may often be observed.

Past epidemiological studies which investigated the prevalence
of dyspeptic and esophageal symptoms have reported a higher
prevalence of dyspeptic symptoms in patients with GERD, sug-
gesting that the degree of overlap is greater than could be predicted
through chance alone.” The reason for this may be due to the 2
diseases sharing pathophysiological mechanisms, including visceral
hypersensitivity and altered GI motility.

A nationwide study of 100 000 individuals within the Danish
population implemented a web-based questionnaire survey. Re-
spondents with GERD-FD, GERD-IBS, or GERD-FD-IBS
complexes numbered 881 (1.9%), 790 (1.7%), and 770 (1.6%),
respectively.”’ One study in France reported FGIDs overlap to be
as high as 72.0% in all 3318 GERD patients using the Rome 11
diagnostic criteria, with more GERD symptoms found to be as-
sociated with an increased prevalence of FGIDs.” Another study
involving 1001 Swedish subjects from the Kalixanda study found
FD in 157 (16.0%) patients when applying the Rome III criteria.
Among these cases, the overlap of GERD-FD and GERD-FD-
IBS was 39 (3.9%) and 58 (5.8%) respectively.”’

One cross-sectional study which enrolled 63 GERD and
48 overlapping GERD-FD Chinese patients in Taiwan found a
significantly younger age (40.54 = 15.75 years vs 51.43 * 16.64
years, P = 0.001), and significantly higher number of the female
gender (70.8% vs 34.9%, P = 0.001) in the GERD-FD group
compared to those in the GERD only group.™

In a recent review, the overlap of GERD with IBS spanned
in values ranging from 3.0-79.0%, which may be due to different
diagnostic criteria of IBS, such as the Manning, Rome I, Rome
11, or Rome I1I criteria.”” Another meta-analysis study involving
13 reports found the proportion of IBS with GERD-type symp-
toms in IBS individuals was as high as 42.0%. The overall OR of
GERD-type symptoms in individuals with IBS was 4-fold to that
of individuals without IBS.* The strength of positive association
between GERD and IBS varied from 3.53 (CI, 2.05 to 6.10) when
the Rome I criteria for IBS were used, to 9.59 (CI, 7.14 to 12.87)

with the Rome I1I criteria.”
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One nationwide study in Denmark enrolling 49 706 randomly
selected individuals who underwent a web-based questionnaire
survey, showed the prevalence of GERD, FD, and IBS (Rome III
criteria) to be 11.2%, 7.7%, and 10.5%, respectively. Notably, the
overlap between these conditions was 6.5%."

In a case-control study including 2604 healthy check-up sub-
jects from Taiwan, the prevalence of IBS (Rome III criteria) was
at least 10.0% in patients with GERD and 5.5% in those without.
Those experiencing an overlap of the 2 conditions had more severe
GERD, more frequent healthcare-seeking behavior, and higher
depression scores.” In a further subgroup analysis of 868 GERD
cohort involving 107 cases with overlap GERD and dyspepsia,
overlapping subjects were more often associated with IBS; as com-
pared to subjects with GERD alone (OR, 3.54; CI, 1.92 t0 6.52)."

The majority of FGIDs are more prevalent in women than in
men," and the pathogenesis may be associated with delayed gastric
emptying in the female sex.” Another study reported that cigarette
smoking was significantly associated with overlaps among GERD,
FD, and IBS in Japanese adults. Furthermore, NERD has been
reported to be more frequently overlapped with both FD and
IBS.47,48

FEmotional factors, such as anxiety and higher somatization, are
common in the overlaps between GERD and FGIDs.*"

Table 1 summarizes the studies demonstrating the prevalence
and risk factors of overlapping GERD and FGIDs.

Overlap Functional Gastrointestinal Disor-
ders on the Quality of Life in Individuals
With Gastroesophageal Reflux Disease

A study which enrolled 1001 adult Swedish subjects revealed
that the overlap of GERD with FD had a statistically significant
impact on SF-36 scores for bodily pain compared with FD only
(mean scores 63.1 vs 72.4, P = 0.020).”

A previous study involving 111 ethnic Chinese individuals in
Taiwan found that patients in the GERD-FD group exhibited the
lowest QoL scores, with respect to both physical (58.13 = 15.31 vs
7127 = 1598, P = 0.001) and mental health (50.46 = 15.51 vs
68.33 = 15.87, P = 0.001), when compared to the GERD group
without FD.*

In another case-control study from Taiwan, the patients with
overlap GERD and IBS reported poorer sleep quality (OR, 1.11;
CI, 1.01 to 1.21), and greater levels of depression (OR, 1.06; CI,
1.02 to 1.10), than those with GERD alone."”

One cross-sectional study of 2680 Japanese workers noted that

overlaps of GERD, FD, and IBS significantly worsened HRQoL
in most domains, and the overlap of GERD was associated with
a significantly worsening physical health score than FD alone and
IBS alone.™

One study which enrolled 263 patients in the Netherlands
found overlapping GERD + FD, GERD + IBS, and GERD +
FD + IBS having significantly lower scores on 6, 8, and 7 scales of
the SF-36 questionnaire, when compared to those without
(P < 0.0005, P < 0.001, P < 0.0005, respectively). When com-
pared to subjects diagnosed with GERD only, those with overlap-
ping GERD + FD, GERD + IBS, and GERD + FD + IBS
had lower scores on 5, 8, and 6 subscales of the SF-36 question-
naire, when compared with those diagnosed with GERD only
(P <0.001, P <0.0005,P < 0.001, rf:spf:c'd\/ely).52

A nationwide study of 100 000 individuals within the Danish
population used a web-based questionnaire survey. Respondents
with GERD-FD or GERD-IBS complexes had significantly
higher odds of reporting poor self-rated health (OR, 6.07 vs 3.33)
and impaired functional capacity (OR, 6.05 vs 2.88), compared to
respondents with GERD alone. The individuals with 3 symptom
complexes (GERD, FD, and IBS) were at the highest risk for re-
porting poor self-rated health (OR, 13.57) and impaired functional
capacity (OR, 10.22).”

One cross-sectional survey study which enrolled 2641 subjects
in the United States found that higher GI symptoms to be more
bothersome in the cases with overlapping IBS with constipation
(IBS-C)-GERD (65.7%) or IBS-C-GERD-FD (73.5%) than
those with GERD only (28.3%). The percentage of respondents
who sought physician care for GI symptoms in the past 12 months
of the study was also highest in the group with overlapping IBS-
GERD-FD (67.3%), following by the groups of overlapping
GERD-FD (58.9%) and GERD only (56.6%).”

Table 2 summarizes studies demonstrating the impact of
HRQoL of subjects with overlapping GERD and FGIDs.

Treatments for Overlapping Gastroesopha-
geal Reflux Disease and Functional Gastro-
intestinal Disorders

The management of GERD and FGIDs include the avoid-
ance of risk factors through both lifestyle and dietary modifications.
To the individuals with GERD, acid secretion suppressors are
considered the most effective means towards determining adequate
symptom relief, while proton pump inhibitors (PPIs) are the most

potent agents.54

180 Journal of Neurogastroenterology and Motility



Overlapping FGIDs and GERD

‘[eunsauionses 7o) OwoIpuAs [pmoq (eIt ‘ST ‘Arewuns Juauodwod [eiuaw ‘§OIA
{Lrewrwums Jusuodwod [earsdyd ‘S g ‘ersdadsAp Teuonouny ‘g ‘waoj-toys YS Q1 Jo Arenb pajeras yigesy “TOOYH SIOPIOSIP [RUNSAIUIONSES [RUOnOUNJ ‘S(ITO) 9seastp xnpjal [eadeydosaonses ‘IO

AJuo (D Yy osoyy
ueq) SAIOA-MAHD s s19lqns aareuuonsanb (€]
o1} ut swosatioq woydwAs 1) aI10]A] o[eds 1IN JuTod-2AT] IO S(ITO [P S32[qns [497 T 2woy] UONIUTJOP [BANUOTA]  SABIS Panu) 9107 . TE 32 [EA
AJuo YO P
asoy) ueyy sATOA-AHHD P $199F
-qns a3 ut f1oedes feuonouny paired  aareuuonsanb Aroeded euon uonemdod
-wi pue yyeay Jood Suniodar 2101 -duny pue [I[eay pared-j[og [eouad e ur $12[qns ()00 00T  [IT QWoy UOTTULJAP [B2NUOTA] SIewua [ L107 T 32 19qe[
Auo (D s asog
uey) SIIOA-MYHO P s399[qns s10aqns [onuod
) UT SUOTSUSWUIP JO S2I0DS JOMO"] 9¢-1S g+ pue salqns (YO S1Z 1] 2Woy Anow-pyd moy-y7  SPUBMBN  L00T , e 3 SOHA 2
£uo Q194
I 2501} UBY) S(TTO- (D P 110409 IN0-329Yd 3[29M B 90UO ISED] JE
$192(qns 1) UT 91008 §)J FUTUISION 8-1S Aqreay e ut salqns 089z [T owoy — swoydwids (IO Sutae ] uede[ 0107 ‘e 30 tley]
AJuo QT yam osorp ueyd g 2reuuonsany) uorssardo(
-(HD P s1v(qns ot ut uorssaxd ‘xopuT Apeng) doog ‘Orreu 11070 1N0-329Yd dareuuonsang)
-op 1038213 pue Apenb doays 191007 -uonsINY) ISEISI(T XNy ey B Ut $302[qNs $097  TIT 2WOY 3SBASI(T XN UBMIBT, $10T ,,‘Te 30 nSH
AJuo YO P
asoty) uey) (L-qYAD P spafqus A[uo (YAO s s120fqns €9
O UL SDIN PUE SO JO $91098 1oMOTT 96-dS  ‘AA-QAHAD Y $190qns g4 [I awoy UORIULIP [ESHUOTA] UBMTE], F10T T3 99T
AJuo (1 s
aso) uey) (T-(AHO Pm s1alqns uonendod
o ut uted AJrpoq uo 21008 Jomo 9¢-1S [e1ouad e ut sydalqns ToQT  TIT QWY UONIUTIOP [BAIUOTAI [sIpamg 1102, Te ¥ 01y
woIgEy
TOONH Jo 1eduy "TOOMH JO JUaWSSassy $122[qns Jo sToquInu [eI0T, P~ uonIuyap (1O vaIy (3£) Joypny

ummumﬂg é@um —NOWN&QQm&O.ﬂmNU Qﬁg mﬁm‘Dﬁﬂ\wM—UEH uﬁ—u ut omﬁlh mO B:.NSO ﬁmﬁwﬁum Jﬁwum Dﬁﬁ uo thﬁhOmMQ ﬁwﬂﬁmuuﬁdo.ﬁmwo ﬁmeﬁUCJﬁH MGMQQNM.HD\VO mO HUNQEH DQVH. °C °IqeL.

181

Vol. 27, No. 2 April, 2021 (176-184)



Shou-Wu Lee and Chi-Sen Chang

However, according to previous studies, the presence of
FGIDs reduced the response to PPIs in GERD patients.”™*
Whereas on the contrary, some past reports found the symptoms of
FGIDs resolution of patients after PP therapy.””** The reason for
this may be due to PPIs being associated with alterations in intesti-
nal barrier function,” and subsequently with secondary changes in
intestinal microbiota composition,” which could be a determining
role in FGIDs pathogenesis.

Considering the sharing pathogenesis of GERD and FGIDs,
the medications which are aimed at reducing visceral sensitivity; in-
cluding tricyclic antidepressant agents, selective serotonin reuptake
inhibitors, and serotonin—norepinephrine reuptake inhibitors, may
offer therapeutic benefits to individuals with any overlapping syn-
dromes.”" Unfortunately, few studies have been performed in the
past. Therefore, further investigation regarding effective therapies
for both GERD and FGIDs needs to be performed.

Past studies that have discussed the therapeutic efficacy of pro-
kinetics to patients with GERD and FGIDS were few. One small,
randomized controlled trial with tegaserod (a S-hydroxytryptamine
4 agonist), enrolling 25 cases with overlapping GERD and FD
(Rome II), were randomized to receive tegaserod or a placebo.
However, tegaserod did not achieve overall symptom improve-
ment.”” The role of prokinetics to these subjects should need larger

studies for confirmation.

Conclusion

Risk factors involving impaired HRQoL in individuals with
GERD include being a younger age, obesity, an increase in reflux
symptom frequency, and overlapping FGIDs. The risk factors for
subjects experiencing an overlap in FGIDs and GERD involve
those who are female, younger age, cigarette smoking, NERD,
more GERD symptoms, and psychological performances includ-
ing anxiety, somatization and more frequent healthcare-seeking
behavior. The overlap of GERD and FGID:s is associated with the
worsening of both physical and mental health, an increase in both-
ersome syndromes, an impaired functional capacity, and a greater
likelihood to consult physicians. Acid secretion suppressors may
offer therapeutic efficacy to some patients with overlapping GERD
and FGIDs. Clinical guidelines and regulatory guidance may need
to be followed for those patients with overlapping disorders, due to
a substantial proportion of patients seeking health care.
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