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Background/Aims: Limited data is available in Saudi Arabia (SA) regarding the prevalence of functional dyspepsia (FD) symptoms
and its subtypes, as defined by the ROME IV criteria. This study evaluated the burden of self-reported FD symptoms in the adult
general population of SA and the current clinical practices.

Methods: A web-based national cross-sectional health survey of the general population of SA was conducted using the Rome IV
Diagnostic Questionnaire for Functional Gastrointestinal Disorders in Adults with additional questions on the presence of symp-
toms compatible with functional heartburn (FH) and irritable bowel syndrome (IBS). The quality of life and somatization ques-
tionnaires were also included.

Results: Overall, 3,114 adults completed the questionnaire, but 303 (9.7%) were excluded due to inconsistent responses. Of the
2,811 consistent responders, 532 (18.3%) fulfilled the Rome IV criteria for FD symptoms. These were distributed into the FD sub-
types as follows: 208 (7.4%) had postprandial distress syndrome, 228 (8.1%) had epigastric pain syndrome, and 96 (3.4%) had
the overlapping variant. IBS-like symptoms were reported in 232 (44%) and FH in 102 (19%) 19% (102) of the subjects with func-
tional dyspepsia. H. pylori-associated dyspepsia was reported by 25% (87/348). High somatization, lower quality of life scores,
younger age, and female sex were associated more with the FD symptoms participants than those without. Approximately 1/5 re-
spondents used over-the-counter medications to relieve the FD symptoms.

Conclusions: In this population-based survey, FD affected almost 1/5 of the responding adult population in SA, which was less
than previously reported. (Korean J Gastroenterol 2020;76:304-313)

Key Words: Dyspepsia; Diagnosis; Prevalence; Irritable bowel syndrome; Heartburn

Received July 31, 2020. Revised October 25, 2020. Accepted October 28, 2020.

This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright © 2020. Korean Society of Gastroenterology.

Correspondence to: Georgios Zacharakis, Head of Endoscopy Unit, Department of Internal Medicine, Prince Sattam bin Abdulaziz University Hospital, College of
Medicine, Prince Sattam bin Abdulaziz University, Prince Sattam bin Abdulaziz road, Ar Rayyan, Al-Kharj 16277, Saudi Arabia. Tel: +966115886750, E-mail:
g.zacharakis@psau.edu.sa, ORCID: https://orcid.org/0000-0002-2859-9188

Financial support: This project was supported by Prince Sattam bin Abdulaziz University, Deanship of Scientific Research, College of Medicine.

Conflict of interest: None.

Korean J Gastroenterol, Vol. 76 No. 6, December 2020
www.kjg.or.kr



INTRODUCTION

Functional dyspepsia (FD) causes various relatively non-spe-
cific symptoms from the upper gastrointestinal (Gl) tract; hence,
it is underdiagnosed and undermanaged.1 The pathophysio-
logical mechanisms underlying these symptoms are unclear.
On the other hand, many associations have been made with
gastric motility disorders” and with visceral hypersensitivity.3
Furthermore, Helicobacter pylori (H. pylori) infections induce
gastric inflammation and lowers the pain threshold for gastric
distension.* Other causes include altered gut microbiome,5
duodenal inflammation,® and psychosocial dysfunction.7'8
Finally, regarding diagnosis, there is no validated biomarker
for a diagnosis of FD. The capsaicin test has shown low diag-
nostic accuracy in clinical practice because of overlap with
other upper gastrointestinal disorders, such as gastroesophageal
reflux disease.’

The Rome IV criteria show improved specificity for functional
dyspepsia (FD)."®*® The major symptoms of FD include
“bothersome” postprandial fullness, epigastric pain, epigastric
burning, and early satiation. In addition, the sensation of nausea
(but no vomiting) may increase after meals. An FD diagnosis
requires that the symptoms be present for at least 3 days
per week for 3 continuous months with an onset at least
6 months before the diagnosis. FD can be classified into two
subtypes: postprandial distress syndrome (PDS), which involves
postprandial fullness and or early satiety; and epigastric pain
syndrome (EPS), which is defined as epigastric pain and or
stomach burning that is not exclusively postprandial and inter-
feres with typical physical ac‘tivity.8 The various phenotypes
of FD and the evolution of ROME criteria from | to IV explain
why the prevalence of dyspepsia varies considerably between
different populations. Several studies from the past using the
Rome | to IV criteria reported a wide range of dyspepsia
frequencies. This was attributed to sampling heterogeneity with
marked differences in sample size, symptom duration, and
methodology used for symptom data collection.™* Worldwide,
FD affects 21% of the general population. The prevalence varies
from 5% to 29.5% because of the use of several old definitions,
such as upper gastrointestinal symptoms, but the incidence
of FD drops dramatically to 7.6% with Rome Il criteria.**

The prevalence of FD in Saudi Arabia, however, is not well
characterized. Different definitions have been used in many
population studies. Most of these referred to H. pylori-associated
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dyspepsia. This likely contributes to the epidemiologijcal differ-
ences described in several of these studies. The prevalence
ranges from 38.5% in the Al Kharj province of central SA,*
46.5% in Jazzan province,16 66.1% in Taif,17 60.1% in Gizan®
to 86% in Abha, a southern province of Saudi Arabia.'®

In this study, using the Rome IV Criteria for functional Gl
disorders, this study estimated the prevalence of self-reported
symptoms consistent with FD among adults in the general
population of SA, to investigate the patient demographics re-
lated to these symptoms and better inform current clinical
practices.

SUBJECTS AND METHODS

1. Study design

This population study collected and analyzed self-reported
data provided by the general population of SA using a web-based
cross-sectional health survey adapted from the Rome IV
Diagnostic Questionnaire for Functional Gastrointestinal

Disorders in Adults®®*®

10-13

to assess the prevalence of FD

symptoms. Somatization® and QoL and current clinical

practices21'22 (

e.g., referral for endoscopy, prescribed treat-
ments, and international guidelines) were also assessed. This

study was carried out from May 2017 to February 2019.

2. Ethical considerations

The study was conducted according to the strengthening
the reporting of observational studies in epidemiology state-
ment and by adopting an anonymous self-administered ques-
tionnaire to the investigators. The Institutional Ethics
Committee of the College of Medicine of the Prince Sattam
bin Abdulaziz University of Al Kharj approved the study
(approval no. PSAU/COM/RC/IRB/A/1).

3. Study participants

The study targeted a nationally representative sample of
adults in SA, 18 years or older, with social media accounts
(e.g., Twitter). The volunteers were invited to complete a health
survey. Upon agreement, the volunteers received access to
an online questionnaire on their upper gastrointestinal symp-
toms without knowing the purpose of the survey to minimize
bias. Responders who failed to complete two attention-test
questions correctly or provided conflicting responses on three
gastrointestinal inquiries introduced twice in the study for this
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purpose were excluded.

4. Survey methodology

A cross-sectional health survey was conducted on adults
of the general population of SA. A quota-based sampling ap-
proach was applied to collate the demographically balanced
and population-representative samples best. To eliminate
poor quality reporting based on incomplete data, all missing
answers were highlighted by the software and required com-

pletion before proceeding to the next question.

A web-based, anonymous, novel questionnaire was ad-
ministered using a survey program. The questionnaire in-
cluded symptoms with functional heartburn (FH) and irritable
bowel syndrome (IBS) because these often overlap with FD."®
A supplementary questionnaire was included to assess the
QoL,* somatization,”® and factors potentially associated with
FD, such as demographic characteristics, treatment, Gl dis-
eases (referral for upper Gl endoscopy), and dietary habits.

Table 1. Characteristics of the Study Population with and without Functional Dyspepsia Symptoms according to Rome IV Diagnostic Criteria

(Univariate Analysis)

Non-dyspeptics patients Dyspeptic patients p-value

Gender

Female 1,162 (51) 325 (61) <0.001
Age (years) 24 (18-58) 27 (18-58) <0.001

19-29 1,412 (62) 192 (60) >0.05

30-39 524 (23) 138 (26) >0.05

40-58 342 (15) 74 (14) >0.05
Educational level

University 1,523 (67) 340 (64) >0.05

Secondary school 410 (18) 123 (23) >0.05

Primary school 342 (15) 69 (13) >0.05
Marital status

Single 1,390 (61) 314 (59) >0.05

Married 820 (36) 197 (37) >0.05

Divorce 68 (3) 21 (4) >0.05

Widowed 114 (0.5) 5(1) >0.05
Employment status

Employed 980 (38) 218 (41) >0.05

Self-employed 137 (6) 37 (7) >0.05

Housewife 274 (12) 49 (11) >0.05

Unemployed 296 (13) 79 (15) >0.05

Student 775 (34) 164 (31) >0.05
Somatic symptom severity scores

PHQ-12 somatization scores 4.2 (3.8) 9.2 (5.3) <0.0001

Number of somatic symptoms 3.6 (2.9) 6.8 (4.1) <0.0001
Short form-8 quality score

Physical component score 46.6 (12.3) 41.2 (14.1) <0.0001

Mental component score 41.2 (13.1) 39.2 (15.7) <0.0001
Smoking

Never 1,664 (73) 378 (71) >0.05

Yes 615 (27) 154 (29) >0.05
Overlapping FGIDs

Irritable bowel syndrome 205 (9) 232 (44) <0.0001

Functional heartburn 46 (2) 101(19) <0.0001
Nutritional status

Malnourished 160 (7) 48 (9) >0.05

Normal 729 (32) 181(34) >0.05

Overweight 593 (26) 815 (29) >0.05

Obese 615 (27) 149 (28) >0.05
Physical activity at least once weekly 365 (16) 75 (14) >0.05

Values are presented as n (%) or median (interquartile range).

PHQ, patient health questionaire-12 somatic symptom scale; FGIDs, functional gastrointestinal disorders.
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The English form of the questionnaire was translated into
Arabic by four independent dual-language (Arabic and English)
translators and validated as published for the Rome IV
Diagnostic Questionnaire for Adults.*®

The demographic data collected included questions on the
following: age; sex; nationality and origin (geographical regions
of Saudi Arabia: north, south, west, east, and central); marital
status; education level; smoking status; BMI, including weight
and height; employment status and physical activity level. This
study used quota-based sampling, a multi-stage stratified
sampling method with the following strata: 1) gender-specific
stratum, ll) age-specific stratum, and lll) level of education
stratum.

Moreover, the participants were asked to report any health-
care visits, organic Gl disease (e.g., peptic ulcer disease, gas-
tritis, H. pylori infection, celiac disease, gastrointestinal tumor,
diverticulitis, and inflammatory bowel disease). Furthermore,
the subjects were asked to disclose any medicines taken
weekly for Gl-related diseases (e.g., antiemetic, antacids, anti-
spasmodics, analgesics, laxatives, and anti-diarrhea agents,
either recommended by a doctor or taken over-the-counter
[OTC]). The use of supplementary medication (e.g., herbal
remedies and traditional Chinese medicine) and psycho-
tropics (e.g., anxiolytics and antidepressants) were also
queried. The dietary changes associated with FD therapy were
also included. Finally, the participants were asked to provide
a general medical history (comorbidities) and abdominal sur-
gical history, including cholecystectomy, appendectomy, bowel
resection, hysterectomy, or any other abdominal surgery.

5. Sample size

The sample size was calculated using the following equa-

= [ [ [
(=) wu ] wl

Population prevalence (%)
w

Central, n=675

1PDS, p=0.01  mEPS, p=>0.05

Overlapping, p=>0.05
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tion (OpenEpi, 2016). The sample size required was de-
termined to be 1,083, with a confidence level of 99.9%. To
compensate for any possible data loss, the total sample
should exceed this value. Of the 3,120 adult individuals who
visited the survey site, 1,760 (56.4%) agreed to participate
in the study.

6. Statistics analysis

All statistical analyses were performed using SPSS version
21.0 (IBM Co., Armonk, NY, USA) and have been described
elsewhere.”*

RESULTS

This study recorded 3,114 potential survey responders who
visited the Prince Sattam bin Abdulaziz University Hospital site.
Of them, 303 (9.7%) were inconsistent responders and sub-
sequently excluded from the analysis. Of the residual 2,811
participants, 2,279 (81.1%) had no symptoms of dyspepsia
based on the Rome IV FD criteria and were classified as
controls. The remaining 532 participants (18.9%) fulfilled the
criteria for FD symptoms based on the Rome IV diagnostic
questionnaire. Responders without and with the Rome IV FD
symptoms showed no significant difference (p>0.05) among
the regions of SA (Table 1). The average respondent age for
individuals with and without FD symptoms was 27 (18-58)
and 24 (18-58) years old, respectively (p<0.0001) (Table 1).
Slightly more than half of the study population (control group)
were women (51%). Moreover, women were significantly more
prevalent among the survey participants with FD symptoms
(61%) (p<0.0001) (Table 1). The control participants without
FD symptoms were similar to those with FD symptoms in terms

” 22
17 18 17
10 11
7 8 3 7 7,6 ¢ 74
5 l —-I ‘-l
3 3 = A4 ,6 =t 3

Eastern,n=563 Western,n=759 Northern,n=449 Southern, n=365

Overall, p=0.001

Fig. 1. Prevalence of functional dyspepsia subtypes based on Rome |V diagnostic criteria between the regions of Saudi Arabia. The p values
are between the geographic regions across the country. PDS, postprandial distress syndrome; EPS, epigastric pain syndrome.
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of smoking habit, marital status, employment, education level,
nutritional status, and physical activity (p>0.05) (Table 1).
Regarding comorbidities, the participants reported whether
they suffered from diabetes mellitus (14%), hypertension
(4%), thyroid disorder (4%), heart disease (1%), headache
(25%), and anemia (13%). The most common non-Gl symptom
was headache (25%). The Gl-specific conditions/diseases in-
cluded hemorrhoids (16%), IBS (17%), anorexia/bulimia
(29%), diverticulosis (0.5%) and cholecystitis (34%).
Regarding the participants with FD symptoms, 532 (18.9%)
out of 2,811 total responders fulfilled the Rome IV criteria
for FD. These subjects were distributed equally between the
two major FD subtypes: 222 (7.9%) had PDS; 219 (7.8%) had
EP; 91 (3.3%) had the PDS-EPS overlapping variant. The Rome
IV FD symptoms were more frequent and significantly different
in the central and eastern parts of SA (n=139/675 [21%)]

Total=18.9%

HPDS
M EPS

m Overlapping

Easternregion=23%

= PDS
mEPS
» Overlapping

Southern region=12%

mPDS
mEPS

m Overlapping

and n=124/563 [22%]) than in the rest western (n=127/759
[17%]), northern (n=80/449 [18%)]) and southern (n=62/365
[17%]) regions (p<0.001). In addition, the central and eastern
region of Saudi Arabia had more frequent self-reports of PDS
(67 [10%]) and (62 [11%)]) than the western (40 [5%]), north-
ern (30 [7%)]) and southern (22 [6%)]) regions (p=0.001), (Fig.
1). The frequencies of the EPS and the overlapping variant
were distributed equally across all regions of SA (p<0.05) (Fig.
1).

Fig. 2 shows the distribution of FD subtypes in participant
dyspeptic patients according to the Rome IV diagnostic criteria
between regjons across the country. The most common sub-
types were PDS, followed by EPS, but the frequency was not
significantly different. The overlapping variant frequency was
significantly less common than the other subtypes of FD
(p=0.001).

Central region=26%

mPDS
= EPS

w Overlapping

Westernregion=24%

= PDS
W EPS
= Overlappng

Northern region=15%

H PDS
m EPS

® Overlapping

Fig. 2. Distribution of FD subtypes in participant dyspeptic patients according to Rome IV diagnostic criteria between regions across the country.
FD, functional dyspepsia; PDS, postprandial distress syndrome; EPS, epigastric pain syndrome.
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IBS and FH were significantly more common in the FD by 44% (232), FH by 19% (102), belching by 8.7% (46), and
group than in the control group (Table 2). Among the 532 nausea by 3.1% (17). IBS was significantly more common in
subjects in the FD group, IBS-like symptoms were reported the overlapping PDS-EPS variant group (86%, 78/91) than

Table 2. Healthcare Usage and Therapies Used Either for Rome IV Functional Dyspepsia Symptoms or Any Other Symptoms (Univariate Analysis)

Non-dyspeptics patients Dyspeptic patients p-value
Health care usage
Seen doctor for gastrointestinal disease 251 (11) 138 (26) <0.00001
Health care visits at least once yearly 547 (24) 223 (42) <0.00001
Therapies
Medication
Prescribed by physician 433 (19) 191 (36) <0.00001
Over the counter 387(17) 128 (24) <0.00001
Not used any drug 1,459 (64) 213 (40) <0.00001
Other therapies
Herbal medicines 205 (9) 89 (16) <0.00001
Dietary changes or restrictions
Weight loss 182 (8) 101 (19) <0.00001
Dietary changes® 410 (16) 154 (29) <0.00001
Avoid smoking 46 (2) 37 (7) <0.00001
Medicines taken at least for a week
Antiemetic 23 (1) 32 (6) <0.00001
Prokinetic 68 (3) 90 (17) <0.00001
Acid suppressive medicines 274 (12) 196 (37) <0.00001
Antidepressants 91 (4) 48 (9) <0.00001
Anti-anxiety drugs 23(1) 16 (3) <0.0001
Other therapies (psychotropics, psychotherapy) 46 (2) 32 (6) <0.00001
Analgesics 524 (23) 223 (42) <0.0001
Antibiotics for H. pylori eradication 319 (14) 348 (65) <0.00001

Values are presented as n (%).
H. pylori, Helicobacter pylori.
“Dietary changes included: avoid spice food, avoid heavy meal before sleep, avoid citrus fruits or coffee.

p=0.001 p=0.001 p=0.001 p=0.001
(=]
\'i\: 25
R
® 20
=
&
a 15
3
= 10
o
S
3 5
o
0
18-29yo, 30-39yo, 40-58yo, Overall,
n=1742 n=647 n=422 n=2811

M Total, n=532 © Male, n=248 & Female,n=284

Fig. 3. Prevalence of functional dyspepsia symptoms based on Rome IV diagnostic criteria according to age and gender.
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in those with EPS (44%, 97/222) or PDS (26%, 57/219) alone
(p<0.05). Similarly, FH was also reported significantly more
frequently in the overlapping PDS-EPS variant group (36%,
33/91) than in the EPS (19%, 41/222) and PDS (13%,
28/219) groups (p<0.05). The respondents with FD symp-
toms were more likely to have higher PHQ-12 somatization
and lower QoL scores than the control participants without
FD symptoms and those with the overlapping PDS-EPS variant
(Table 2). H. pylori-associated dyspepsia was reported in
87/348 H. pylori-positive patients (25%) with sustained symp-
tom resolution after 6 months.

Significant age- and sex-based differences in FD symptoms
were identified by comparing the survey responders with FD
symptoms with non-FD controls (Table 1). The frequency of
FD was significantly higher in the 1829 years age group
(n=381/1,742, 22%) than among those 30-39 years of age
(n=113/647, 18%) and 40-58 years of age (n=38/422, 9%)
(Fig. 3). Moreover, FD symptoms were associated with sex
but not with the education level or relationship status. Female
survey responders reported having FD symptoms more fre-
quently than their male counterparts across all age groups
(Fig. 3). Finally, there were no significant differences in age,
sex, education level, or relationship status between the FD
subgroups.

Regarding the management of FD symptoms, most dyspep-
tic participants (58.4%) reported not using any medication
to manage FD symptoms. On the other hand, 22.1% took pre-
scribed medications, while 19.5% took OTC medicine.
Moreover, 22.6% of participants who used OTC regimens re-
ported also using herbs to manage their FD symptoms. Those
with FD symptoms reported more health care use. These par-
ticipants also took more medicines and had a lower QoL and
higher somatization than those without FD symptoms
(p=0.0001) (Table 2). The participants also reported making
lifestyle modifications to manage their FD symptoms. In partic-
ular, dietary changes, weight loss, and smoking cessation
were significantly different compared to the non-dyspeptic
control group (Table 2). Responders with FD, who underwent
upper gastrointestinal endoscopy (23%), reported peptic ulcer
(2%), erosive gastritis (9.8%), and gastritis (22.8%). A normal
mucosa was noted in the remaining cases.

DISCUSSION

This survey provides the first description of the prevalence
of FD symptoms and its subtypes using the Rome IV diag-
nostic criteria in SA. The prevalence of FD was 19%, and the
FD subtypes were EPS 43%, PDS 39%, and overlapping var-
iant 18%. FD symptoms were more common in the younger
age group than the older age group and among women than
men. Aziz et al.?* reported that PDS was the most frequent
subtype of FD, representing approximately 60% of the cases
in America, Canada, and the UK. Furthermore, the overall
prevalence of FD in these countries was 9%. Other studies
also found the PDS variant to be the most prevalent in the
general population and the overlapping variant to predom-

%2 These differences could reflect

inate in hospital settings.
the different genetic, cultural, socioeconomic, dietary, and en-
vironmental factors between the different countries.

More than half the respondents with FD symptoms accord-
ing to the Rome IV criteria resided in the central and eastern
regions of the SA, while less than one-fifth were from each
of the remaining geographical regions. In addition, the central
and eastern regions of Saudi Arabia had a significantly higher
frequency of the PDS subtype (11%) than the other regions
(western - 5%, northern - 6%, and southern - 6%). The other
two subtypes were similarly distributed across the geographic
regions.

This survey showed that responders with FD symptoms had
more healthcare use than the non-dyspeptic controls. Only
42% of the participants sought healthcare resources, and
22% received treatment (mostly proton pump inhibitors and
prokinetics that are not effective for all subtypes). Dyspeptic
patients are usually misdiagnosed with gastroesophageal
reflux disease, with only 12.5% receiving an initial FD
diagnosis.30 In this study, 58% of respondents did not seek
additional healthcare nor receive targeted medications. Of the
FD subtypes, the overlapping EPS-PDS variant reported the
most healthcare use, the most frequent use of dyspepsia-rele-
vant medications, the highest frequency of overlapping symp-
toms (e.g., those associated with FH and IBS), the lowest QoL,
and the most severe somatization. Overall, the survey specifi-
cally tailored for use in the present study effectively revealed
differences between the subtypes of FD. On the other hand,
there are conflicting data in the literature regarding somatiza-
tion in FD; some studies report no difference in somatization
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between subtypes,29 whereas others reported significant dif-
ferences similar to the present results.?*?

Regarding medications, the use of antidepressants for PDS
is not a treatment option in Saudi Arabia, as described in

other studies.®***

A meta-analysis found that psychotropic
drugs (tricyclic antidepressants, antipsychotics, or both, but
not selective serotonin reuptake inhibitors) are effective for
PDS.* In addition, other psychotropic drugs, psychotherapy,
and experimental therapies (e.g., rifaximin) are not used. Other
treatment options for dyspeptic patients include proton-pump
inhibitors, prokinetics, and antibiotics against H. pylori accord-
ing to the AGA and CAG guidelines, but not antidepressants

222 Thege

or anti-anxiety drugs, as stepwise recommended.
recommendations apply to EPS, the most prevalent subtype
across the country. The findings highlight the importance of
not using a therapeutic designated for one disease subtype
to treat another subtype, e.g., expecting prokinetics to resolve
PDS or proton-pump inhibitors to treat PDS and the overlapping
EPS-PDS variant. The prescription of antibiotics to eradicate
H. pylori (test and treat strategy) as a first step in managing
dyspepsia is helpful, given the high prevalence of H. pylori
infection throughout Saudi Arabia.

The H. pylori infection rate (25%) may be lower than in
other studies in SA, ranging from 31.8-82.2%">'***% due
to differences in the age groups involved in the present study
compared to the others. The great majority of the survey par-
ticipants were aged 18-29 years of age. Furthermore, patients
with FD symptoms were diagnosed according to the Rome
IV diagnostic criteria, not the outdated definitions used in
some older studies.

The prevalence of IBS among dyspeptic patients was 44%.
A higher prevalence was in overlapping variants, more than
2/3 of dyspeptic patients, and lower (less than 1/5) in IBS
with EPS. In population-based studies, the estimated preva-
lence of IBS among dyspeptic patients ranged between 13%
and 29%.%” This might be due to the use of different diag-
nostic criteria,

Among the dyspeptic participants, gastritis was the most
common pathology with a frequency of 23%, which was more
or less similar to the results reported in Saudi Arabia and

16173839 gt\dies in the western world

other Arab countries.
reported a higher prevalence of gastritis (62%) among
adults.”® The difference in prevalence between SA and the

western world may be due to alcohol, which is not widely con-
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sumed in SA.

A few independent factors appear to be associated with
the Rome IV-based FD symptoms and subtypes, including
co-occurrence of symptoms compatible with FH and IBS, phys-
ical QoL, and use of acid-suppressing medications. Similar
to the present observations, a long-term follow-up study
showed that a poor QoL was associated with FD* and that
the co-existence of other functional Gl diseases increases the

chance of having FD symptoms;,“’42

even though the under-
lying etiology remains unknown. Another independent factor
was somatization, which was positively associated with the
PDS and overlapping EPS-PDS variant subtypes, but not EPS,
as reported in other studies.>****°

The main limitations of this study were its cross-sectional
design and that the data were solely self-reported by the
participants. Therefore, the diagnoses could not be confirmed
by a clinical evaluation, nor could the endoscopy findings be
verified despite the lack of diagnostic yield from performing
an endoscopy study in the general population for FD.2%*°
According to the joint ACG and CAG guidelines, because gas-
tric cancer is rare in dyspeptic patients under 60 years of
age, they do not routinely recommend upper Gl endoscopy
as an initial management approach in dyspeptic patients, and
the present population sample age was under 60 years of
age and mostly younger ages. To address and avoid any po-
tential selection bias, this study used a consistent and system-
atic methodological approach that was accessible throughout
the country. The web-based survey generated new data on
the epidemiology of FD subtypes, not overestimated because
of outdated definitions of FD or underestimated due to the
pitfalls of personal approaches (e.g., face-to-face and tele-
phone interviews).14

In conclusion, this is the first survey-based study to assess
the prevalence of FD symptoms according to the Rome IV
diagnostic criteria in the general adult population of Saudi
Arabia. An awareness of the epidemiology of FD symptoms,
the subtypes, and their distinct therapeutic regimens, and the
evolving Rome IV criteria will enable clinical practices to opti-
mize the treatment of this prevalent condition. Improvements
in clinical practice rely on the adherence to international
guidelines in the diagnosis and management of dyspepsia,
which is crucial for improving the QoL and avoiding un-
necessary procedures and medications. This is particularly rel-
evant to the PDS subtype for which most therapies are not
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sufficiently effective.
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