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Background and aim: Dyspepsia is one of the gastrointestinal diseases that is very common worldwide.
Despite its prevalence globally, which ranges between 1.8% and 57%, no study has assessed the preva-
lence in Saudi Arabia. This study was aimed to investigate the prevalence and severity of dyspepsia in
the general population of Saudi Arabia.
Methods: A modified Short-Form Leeds Dyspepsia Questionnaire (SF-LDQ) was utilized to conduct our
study. The questionnaire score ranges between 0 and 32, where zero indicated no dyspepsia, a score of
1–8 indicated mild dyspepsia, a score of 9–15 indicated moderate dyspepsia and a score of higher than
15 represented severe dyspepsia. Socio-demographic data of the participants including age, gender, mar-
ital status, BMI, job description, insurance, and education level were collected. Using Statistical Package
for Social Sciences version 21.0 (SPSS), a univariate analysis was performed to assess the association of
participants characteristics with the prevalence of dyspepsia, whereas logistic regression analysis was
used to correlate their characteristics with the severity of dyspepsia.
Results: During a period of one month, March 1st to 31st 2019, a total of 778 participants have completed
the survey. Most of them were females accounting for 68% of the population, married (63.9%), middle
aged (range 34–51 years old) and literate with high school education (72.3%). Ninety two percent
(92%) of the study population were found to experience dyspepsia. However, there is no significant asso-
ciation between socio-demographic characteristics and dyspepsia or its severity as well.
Conclusion: The prevalence of dyspepsia in Saudi Arabia is the highest in the gulf region which would
potentially lead to more GI complications, and associate to poor health and economic outcomes.
Education programs are essential to raise the people awareness of dyspepsia and the appropriate ways
to prevent it.
� 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Dyspepsia is one of the most common gastrointestinal (GI)
problems that people experience at some point in their lives. While
dyspepsia and heartburn originate in the upper GI tract, dyspepsia
can arise from the gastroduodenal region and manifest in epigas-
tric pain or burning, discomfort, bloating, postprandial fullness
and early satiety (Aziz et al., 2015; Eusebi et al., 2018), whereas
heartburn manifests as a retrosternal burning sensation (Hachem
and Shaheen, 2016). Dyspepsia and heartburn-associated diseases,
such as gastroesophageal reflux disease (GERD), are considered
distinct entities. However, there is a significant overlap between
them and they can coexist in some individuals, which complicates
the exact diagnosis in this group of patients (Koduru et al., 2018).

When dyspepsia diagnosis is confirmed, patient would have
either organic or functional dyspepsia (FD). Although the etiology
of the former is well-defined, the root cause of the later remains
unknown (Harmon and Peura, 2010). FD is further subdivided into
either post-prandial distress syndrome (PDS), in which dyspeptic
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symptoms particularly early satiety and fullness occur post prandi-
ally for �3 days per week, or epigastric pain syndrome (EPS), dur-
ing which dyspeptic epigastric pain or burning occurs between
meals for �1 day per week (Aziz et al., 2015; Koduru et al.,
2018). Although it is considered non-fatal, dyspepsia has a signifi-
cant impact on daily activities beside its unfavorable economic
consequences on individuals, societies and countries (Koduru
et al., 2018; Moayyedi and Mason, 2002).

As a global problem, the prevalence of dyspepsia was analyzed
by a meta-analysis, in which one-hundred studies were included,
and estimated to range globally from 1.8% to 57% with an overall
average of 20.8% (Ford et al., 2015). This wide range is multifacto-
rial and attributed, but not limited to the used clinical definition
and diagnosis, incidence of Helicobacter pylori (H. pylori) infection,
lifestyle, non-steroidal anti-inflammatory drug (NSAIDs) usage,
environmental factors and other factors that are mainly deter-
mined by the region of analyzed studies. Interestingly, most of
the meta-analysis-included studies were conducted in theWestern
and South Asian countries, whereas a few (only 7 studies) were
published from three Middle Eastern countries. However, none of
them was Saudi Arabia [summarized in (Ford et al., 2015)]. More
importantly, the prevalence of dyspepsia among some of the Mid-
dle Eastern countries varies substantially as it was shown to reach
60.1% in Jordan (Farsakh et al., 2000), 44% in UAE (Jaber et al.,
2016), 30% in Iran (Khademolhosseini et al., 2010) and 29% in Tur-
key (Kitapçioğlu et al., 2007). Furthermore, dyspepsia’s prevalence
in the West, in particular the United States and the United King-
dom, was shown to reach 32% and 41%, respectively (Shaib and
El-Serag, 2004; Jones et al., 1990). Collectively, data provided by
the dyspepsia-related studies conducted in the Middle East and
included in the meta-analysis do not truly reflect the prevalence
of dyspepsia in the Middle East region, in particular Saudi Arabia,
and there is a substantial difference in the prevalence between
the Eastern and Western world. To further complicate this, the
prevalence of GERD in Saudi Arabia was reported to reach approx-
imately 62% (Alsulobi et al., 2017), which is higher than what has
been reported on the Western and East Asian countries (up to
28% and 8%, respectively) (El-Serag et al., 2014), emphasizing on
the difference in prevalence rates of GI problems between the East
and West.

While dyspepsia has a well-defined negative impact on quality
of life and economy, there is a paucity of research on its prevalence
in Saudi Arabia. Thus, this work was aimed to estimate the preva-
lence of dyspepsia and its severity among Saudi population.
2. Methods

A survey-based study was conducted for a period of one month,
March 2019. This study took place in the capital of Saudi Arabia,
Riyadh city. The target population, aged �18 years, were invited
to participate in this study by advertising using social media (e.g.
twitter, WhatsApp.) According to the previous prevalence rate of
GERD or heartburn (since dyspepsia prevalence in Saudi Arabia is
unknown) of 28.7% (Alsuwat et al., 2018), the sample size (N)
was calculated using the following formula: N = z2 � p � q / d2

(Arora et al., 2019; Alharbi and Ghoraba, 2019; Alrashed et al.,
2019); Where: N is the minimum sample size, z is the level of con-
fidence according the normal standard distribution which corre-
sponds to the 95% confidence interval (z = 1.96), p is the
prevalence of GERD (0.287), q = (1-p), and d is the desired degree
of accuracy or tolerated margin of error which is 5% (0.05).

N = (1.96)2 � 0.29 � (1–0.29) / (0.05)2 = 314; N = 314 people

The survey was obtained, modified from a previous study
(Fraser et al., 2007) and validated by the authors of this study to
gather data. The survey includes two sections; the first section
comprises of sociodemographic information such as age, gender,
marital status, level of education, job, type of insurance, and indi-
viduals whether or not exercising; the second section was the
Short-Form Leeds Dyspepsia Questionnaire (SF-LDQ), which com-
prises of 8 questions to assess dyspepsia symptoms and its severity
features including history, treatment and patient satisfaction. The
SF-LDQ, adopted from the original survey the Leeds Dyspepsia
Questionnaire (Moayyedi et al., 1998), has a score ranges from 0
to 32 with higher scores correlating with expanding seriousness
of dyspepsia. SF-LDQ scores were interpreted as following: a score
of zero indicated no dyspepsia, a score of 1–8 indicated mild dys-
pepsia, a score of 9–15 indicated moderate dyspepsia and a score
higher than 15 represented severe dyspepsia. The SF-LDQ has been
utilized previously (Bitwayiki et al., 2015) and have been approved
as an appropriate and reliable instrument to evaluate the incidence
and seriousness of dyspepsia (Fraser et al., 2007; Gatta et al., 2010;
Nkurunziza et al., 2016).

Finally, a pilot study was conducted on thirteen individuals to
test the reliability of the questionnaire and was determined to be
0.83 using Cronbach’s alpha.
3. Statistical analysis

In this study, we used univariate analysis to identify the associ-
ation between socio-demographic variables and dyspepsia and
ordinal logistic regression to find any association between partici-
pants characteristics and dyspepsia severity. The p-value of <0.05
indicated statistically significant results.
4. Results

The questionnaire was filled by 778 individuals with a female
predominance shown by 68% of the population. Most of the
respondents weremarried (63.9%), middle aged (range 34–51 years
old) and literate with high school education (72.3%). Overweight
subjects were slightly higher than others (36.2%). Interestingly,
more than half of the participants were students, unemployed peo-
ple or businessmen, which must be taken in consideration when
interpreting the results. Further details on demographic data are
provided in Table 1.

Based on its comprehensive definition, the prevalence of dys-
pepsia in our population was 92.4% (719 out of 778), represented
by Fig. 1. Of these 719 respondents, 320 (41.1%), 215 (27.6%) and
184 (23.7%) had mild, moderate and severe dyspepsia, respectively,
depicted in Fig. 2. Our results showed a higher but non-significant
increase in dyspepsia among males (94.4%) vs. females (91.5%) as
demonstrated in Table 2. Furthermore, despite the absence of sig-
nificance in severity of dyspepsia between genders, more males
tended to experience mild dyspepsia symptoms compared to
females, whom higher moderate and severe dyspepsia rates were
noticed, shown in Table 3 & Fig. 3. Based on the marital status,
the absence of significant difference between single and married
individuals was observed as well in spite of the higher proportion
of single subjects complaining of dyspepsia compared to the mar-
ried group, shown in Table 2. Nevertheless, it is worth to mention
that the rate of severe dyspepsia was elevated in the married vs.
single group, demonstrated in Table 3 & Fig. 3. With respect of
age, the prevalence of dyspepsia was comparable among all
groups, shown in Table 2. Even though were non-significant, the
majority in all age groups experienced mild dyspeptic symptoms,
demonstrated in Table 3 & Fig. 3. Education levels appeared not
to have any significant impact on the severity of dyspepsia despite
the highest rate of severe dyspepsia among the non-educated indi-
viduals, shown in Table 3 & Fig. 3. Overweight and obesity were



Table 1
Baseline characteristics and distribution of the enrolled participants (n = 778).

Variables N %

Gender
Male 248 31.9
Female 530 68.1

Marital status
Single 281 36.1
Married 497 63.9

Age (years)
18–24 197 25.3
25–33 133 17.1
34–51 346 44.5
52–64 96 12.3
>64 6 0.8

Job description
Student 186 23.9
Unemployed 381 49.0
Employer 119 15.3
Retired 81 10.4
Businessman 11 1.4

Education level
None 10 1.3
Primary/intermediate school 111 14.3
High school 566 72.3
University 91 11.7

Insurance
Non 279 35.9
Governmental hospital 289 37.1
Private 210 27.0

BMI*
Underweight 30 3.9
Normal weight 228 29.3
Overweight 282 36.2
Obese 227 29.2

Note: * Missing data for some participants in this category.

Fig. 1. The prevalence of Dyspepsia in Saudi Arabia (n = 778).

Fig. 2. Classification of participants according to the severity of dyspepsia in Saudi
Arabia (n = 778).
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associated with an increased but non-significant risk of dyspepsia,
shown in Table 2. Although comparable results between different
BMI groups were observed, severe dyspepsia tended to be more
prevalent among obese individuals compared to others, shown in
Table 3 & Fig. 3. Overall, this study found that no significant asso-
ciation between demographic variables and dyspepsia severity
(p > 0.05).
5. Discussion

Dyspepsia is a clinical term that encompasses multiple symp-
toms including but not limited to indigestion, nausea, heartburn
and regurgitation (Fraser et al., 2007). These symptoms may pre-
sent with different diseases, thus making diagnosis of dyspepsia
quite challenging (Koduru et al., 2018). The prevalence rates of
dyspepsia vary globally due to multiple reasons, which were
reviewed and summarized recently in Ford AC and colleagues’
meta-analysis (Ford et al., 2015). According to their study, pooled
prevalence of dyspepsia was the lowest in central America (7%;
5–10; P value N/A) while the highest in south America (37.7%;
28.5–47.3; P value < 0.001). The prevalence in the Middle East
was also estimated to range significantly from 8.3 to 23.8%. Despite
that, all the utilized studies performed in the Middle East were
published from Iran, Turkey and Israel, while none originated from
Saudi Arabia. Thus, the estimated range has to be carefully inter-
preted, as it cannot be broadly generalized to all countries in this
region, including Saudi Arabia.

In our population, the prevalence of dyspepsia was very high,
approximately 92%, whereas reported to reach 60.1% in Jordan
(Farsakh et al., 2000). Intriguingly, the prevalence across the
Gulf-neighboring Arabian countries has not been characterized
except in UAE that was reported by Jaber N et al to be 44% (Jaber
et al., 2016). Overall, this variation is expected and can be attribu-
ted to difference in the used definition and risk factors of dyspep-
sia, among which lifestyle (including tobacco smoking . . . etc) and
analgesics consumption are critical players.

Several studies have noted female’s preponderance with dys-
pepsia (Ford et al., 2015; Mahadeva and Goh, 2002). On the other
hand, our study showed that males are potentially, more likely to
experience dyspepsia compared to females, which is on agreement
with the study conducted in UAE (Jaber et al., 2016). Interestingly,
Kawamura A and colleagues have shown that in Japanese popula-
tion, the prevalence of dyspepsia in males was higher than females
and that was attributed to the significant increase in the rate of H.



Table 2
Correlation of dyspepsia with socio-demographic characteristics of the participants estimated by univariate analysis (n = 778).

Variables Dyspepsia N (%) OR P value

No Yes

Gender Male 14(5.6) 234(94.4) 0.78 0.454
Female 45(8.5) 485(91.5)

Marital status Single 12(4.3) 269(95.7) 0.69 0.387
Married 47(9.5) 450(90.5)

Age groups 18–24 7(3.6) 190(96.4) 0.7 0.067

25–33 8(6) 125(94)

34–51 32(9.2) 314(90.8)

52–64 12(20.3) 84(87.5)
>65 0(0) 6 (100)

Education level none 0(0) 10(100) 0.53 0.211
Primary /intermediate school 10(9) 101(91)
High school 44(7.8) 522(92.2)
University 5(5.5) 86(94.5)

BMI* Underweight 3(10) 27(90) 1 0.895
Normal weight 20(8.8) 208(91.2)
Overweight 23(8.2) 259(91.8)
Obesity 13(5.7) 214(94.3)

Note: * Missing data for some participants in this category.

Table 3
Correlation of dyspepsia with socio-demographic characteristics of the participants estimated by univariate analysis (n = 778).

Variables No dyspepsia (%) Mild dyspepsia (%) Moderate dyspepsia (%) Severe dyspepsia (%) P value

Gender Male 14(5.6) 112(45.2) 66(26.6) 56(22.6) 0.966
Female 45(8.5) 208(39.2) 149(28.1) 128(24.2)

Marital status Single 12(4.3) 131(46.6) 83(29.5) 55(19.6) 0.180
Married 47(9.5) 189(38) 132(26.6) 129(26)

Age groups 18–24 7(3.6) 98(49.7) 67(34) 25(12.7) 0.628
25–33 8(6) 55(41.4) 35(26.3) 35(26.3)
34–51 32(9.2) 126(36.4) 94(27.2) 94(27.2)
52–64 12(12.5) 38(39.6) 18(18.8) 28(29.2)
>65 0(0) 3(50) 1(16.7) 2(33.3)

Education level none 0(0) 4(40) 2(20) 4(40) 0.748
Primary /secondary school 10(9) 42(37.8) 21(18.9) 38(34.2)
High school 44(7.8) 238(42) 162(28.6) 122(21.6)
University 5(5.5) 36(39.6) 30(33) 20(22)

BMI* Under weight 3(10) 12(40) 11(36.7) 4(13.3) 0.653
Normal weight 20(8.8) 99(43.4) 64(28.1) 45(19.7)
Overweight 23(8.2) 123(43.6) 73(25.90) 63(22.30)
Obesity 13(5.7) 81(35.7) 64(28.2) 69(30.4)

Note: * Missing data for some participants in this category.

Fig. 3. Dyspepsia severity and its prevalence according to the socio-demographic
status of participant.
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pylori infection in males vs. females, in particular at group aged 40
to �50 years (Kawamura et al., 2001). More importantly, the risk of
H. pylori infection in Saudi population was reported to be higher in
males compared females (Khan, 1998). In addition, recent studies
have shown significantly higher smoking habit and analgesics (in-
cluding NSAIDs) utilization among Saudi males than females
(BinDhim et al., 2018; Qahl et al., 2020). Nevertheless, the impact
of gender on dyspepsia prevalence and the reason underlying this
correlation remains controversial and further studies are necessary
to unveil it (Zamani et al., 2018).

While increasing age in Europe was associated with a reduced
prevalence of dyspepsia (Jones et al., 1990; Kay and Jørgensen,
1994), higher rate of dyspepsia was among people >40 years in
Mumbia, India (Shah et al., 2001). In spite of that, the majority of
the published studies showed that dyspepsia doesn’t appear to
be correlated to any age, which goes hand on hand with our
findings.

Higher education was shown to be protective against dyspepsia
in Rwandan healthcare workers study (Bitwayiki et al., 2015).
Although the same survey was utilized in this study, such a signif-
icant association was not found, despite the tendency of lower rate
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of severe dyspepsia among high schoolers and university gradu-
ates, which is supported by another study conducted on Swedish
adults (Aro et al., 2011).

Almadi MA et al showed that increased BMI was associated
with GERD but was not significant (Almadi et al., 2014). Although
dyspepsia tended to be higher among obese participants in our
study, it was not significant as well.

The reliability and validity of modified SF-LDQ in determining
severity of dyspepsia was reported previously (Fraser et al., 2007;
Gatta et al., 2010; Nkurunziza et al., 2016). Nonetheless, when dys-
pepsia data from our study were stratified based on the severity, no
significant association with socio-demographic data was observed.

Our study has some potential limitations. First, it is based on the
SF-LDQ that has not been validated or previously used to estimate
the prevalence of dyspepsia in the Middle East and, in particular,
Saudi Arabia. Despite that, we have confirmed the reliability of
the questionnaire where Cronbach’s alpha was 0.83. Second, the
questionnaire does not differentiate between the uninvestigated
and investigated (functional and organic) dyspepsia. Although this
is true, we believe that its use has strengthened our study as it
could capture both types, which what we intended, to some extent,
to investigate. Third, we did not assess the presence of H. pylori in
our study since it was not included in the SF-LDQ. Although
debated whether it is one of the underlying causes or not (Talley,
2016), it was reported that higher prevalence of H. pylori among
dyspeptic patients compared to the control individuals (Selgrad
et al., 2008). More importantly, two recent studies conducted by
Akeel M et al and Alhussaini MS showed that the prevalence rate
of H. pylori among Saudi patients with dyspepsia is approximately
47% and 70%, respectively (Akeel et al., 2018; Alhussaini, 2017). In
other words, this implies that H. pylori infection may have con-
tributed to the elevated dyspeptic rate among males in our study.
Fourth, smoking and NSAIDs usage were not assessed in our popu-
lation, which could probably results in higher prevalence of dys-
pepsia among males, as well (BinDhim et al., 2018; Qahl et al.,
2020). Fifth, GERD and dyspepsia still overlap and couldn’t be dif-
ferentiated with the use of the SF-LDQ. This clearly represents one
of the major inherent drawbacks that, although would potentially
influence our findings, couldn’t be overcome. Sixth, we didn’t seek
to study the prevalence of dyspepsia in any particular region of
Saudi Arabi. However, it is worth to mention that GERD prevalence
in Saudi Arabia was reported to differ according to the regions and
target population, ranging from approximately 24–62% (Alsulobi
et al., 2017; Alrashed et al., 2019; Almadi et al., 2014; Atta et al.,
2019; Altwigry et al., 2017). Beside the web-based nature of the
survey, having participants from different regions would have
probably impacted our findings.

Despite the previous potential limitations, our study had sev-
eral strengths. First, this is the 1st study to estimate the prevalence
and severity of dyspepsia in Saudi Arabia. Second, our study is the
first to utilize SF-LDQ to estimate dyspepsia in the Middle East.
Third is the large participants size, which is twice the required
number. Overall, our findings will provide more insight to others
when investigating dyspepsia prevalence in the Middle East using
SF-LDQ as well as other questionnaires.

6. Conclusion

Despite the lack of significant results, our study highlights the
increasing trend of dyspepsia among Saudi population living in
the capital of Saudi Arabia, Riyadh city. More importantly, the
prevalence was the highest in the gulf region, which would poten-
tially precipitate higher negative consequences. Therefore, we
should advocate education programs that demonstrate to public
how to prevent dyspepsia in order to avoid its complications,
health-wise and economically. Although SF-LDQ was utilized to
assess severity of dyspepsia, there were no significant changes,
even though mild dyspepsia tended to be the highest and severe
dyspepsia to be the lowest in our population, which could be
related to the baseline characteristics of our participants.
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