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Abstract

Background Peptic ulcer disease (PUD) remains a significant yet poorly understood public health issue in Africa,
despite its declining prevalence in Western countries. Studies from Africa report a highly variable burden,

with the highest prevalence observed in West Africa and the lowest in Southern Africa. However, the overall burden
of PUD in Africa, its patterns (duodenal ulcers, gastric ulcers, and coexisting ulcers), and its association with H. pylori
infection remain unclear.

Objective This review aims to systematically analyze the pooled prevalence and patterns of PUD in Africa
through a systematic review and meta-analysis.

Design A systematic review and meta-analysis was conducted following the PRISMA checklist. We searched Pub-
Med, Hinari, and Google Scholar, supplemented by Google and Yahoo search engines. Observational studies report-
ing the prevalence and patterns of PUD among the African population were included. Two independent reviewers
extracted data and assessed study quality. Pooled prevalence estimates were calculated using a random-effects
model, with heterogeneity assessed via the Cochrane Q test and I? statistic.

Results A comprehensive analysis of 58 studies revealed a pooled prevalence of PUD in Africa at 15.2%. The most
common ulcer pattern was DU at 10.2%, followed by GU at 5.8%, while 0.6% of cases had both types. Regional varia-
tions were observed, with West Africa having the highest prevalence (19%), followed by East Africa (15%), North Africa
(12%), and Southern Africa (8%). Among individual countries, Ghana reported the highest prevalence (27%), followed
by Ethiopia (19%) and Tanzania (16%). Furthermore, the pooled prevalence of PUD was 14% before 2010 and 15%

in 2011 and later. Additionally, 57.1% of patients tested positive for Helicobacter pylori infection, with its prevalence
reaching 76.4% among those diagnosed with PUD. Substantial heterogeneity was observed across most analyses,
with 2 values exceeding 95% and p-values <0.001.

Conclusion The analysis revealed a significant burden of PUD in Africa, with DU being more common than GU.
Regional disparities were observed, with the highest prevalence in West and East Africa. Over the past two decades,
the burden has remained relatively stable, reflecting a concerning trend. H. pylori infection was also frequently diag-
nosed in individuals undergoing endoscopic examination. However, substantial heterogeneity was noted across stud-
ies, highlighting variability in reported prevalence.
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Introduction

Peptic ulcer disease (PUD) is an acid-peptic injury that
causes mucosal breaks penetrating the submucosa,
most commonly in the stomach and proximal duode-
num. However, ulcers can also occur in the esophagus
and other parts of the gastrointestinal tract, including
Meckel’s diverticulum [1-3].

Traditionally, PUD was linked to a hypersecre-
tory acid environment, along with dietary factors and
stress. However, the understanding of PUD shifted
with the discovery of H. pylori infection and the wide-
spread use of NSAIDs, both of which are now recog-
nized as major contributors to PUD [3]. As a result of
this evolving understanding, the lifetime prevalence
of PUD in the general population has been estimated
to range between 5 and 10%, with an incidence of
0.1-0.3% per year [4, 5]. In 2019, the global preva-
lence of PUD was approximately 8.09 million, reflect-
ing a 25.82% increase since 1990 [6]. However, in many
regions, especially in high-income countries, the prev-
alence and incidence of PUD have declined, primarily
due to a significant decline in H. pylori infection rates
[2, 7]. This downward trend has been demonstrated by
several prospective studies conducted across Europe,
including those from the Netherlands [8], Spain [9],
Belgium [10], the United Kingdom [11], and the United
States of America [12], all of which report notable
reductions in incidence, hospital admissions, and mor-
tality rates over the past 20-30 years [6]. Despite the
overall decline, PUD remains a significant health risk
due to complications like bleeding, perforation, and
obstruction [13]. The economic burden is also sub-
stantial, with the U.S. spending nearly $2 billion on
related conditions in 2016 [14]. In contrast to Western
countries, studies from Africa reveal a wide variability
in PUD prevalence, ranging from 7.9% in Nigeria [15]
to 71.3% in Ghana [16], indicating significant dispari-
ties in disease burden across the continent.

These disparities highlight the need for a deeper
understanding of PUD in Africa, where the epidemi-
ology may differ from that observed in high-income
countries. While Timothy et al. (2019) [17] provides
a valuable literature review on PUD, its patterns, and
gastric histopathology in Africa, it does not employ
a systematic review and meta-analysis methodology.
The fragmented nature of available data underlines the
need for a comprehensive synthesis of findings. There-
fore, this study aimed to fill that gap by conducting a
systematic review and meta-analysis to estimate the
pooled prevalence and patterns of PUD in Africa.
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Methods

Protocol registration

This review was conducted to synthesize existing evi-
dence on the prevalence and patterns of PUD in Africa.
The protocol has been registered by the International
Prospective Register of Systematic Reviews (PROSPERO)
with registration number [CRD42024541571].

Search strategy

This systematic review and meta-analysis adhered to
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines [18] (Research
Checklist). An extensive literature search was con-
ducted across electronic databases, including Pub-
Med, Google Scholar, Hinari, and website searches
(google and Yahoo) up to December 31, 2024, in three
phases. Initially, relevant Medical Subject Headings
(MeSH) and key terms were identified in the existing
literature. In the second phase, full searches were con-
ducted in the selected databases using proper terms.
Finally, in the third phase, the reference lists of all rel-
evant studies and university websites were reviewed
to identify any additional eligible studies. The search
was structured using Boolean operators (OR, AND)
to combine different MeSH terms and keywords. The
search query used was ((("Prevalence"[Title/Abstract]
OR"Incidence"[Title/Abstract] OR"Magnitude"[Title/
Abstract] OR"Epidemiology"[Title/ Abstract]) OR
(Proportion[Title/Abstract])) AND (((((Peptic Ulcer Dis-
ease [Title/Abstract]) OR (Gastroduodenal Ulcer [Title/
Abstract])) OR (Gastroduodenal Ulcers[Title/Abstract]))
OR (Ulcer, Gastroduodenal [Title/ Abstract])) OR (Ulcers,
Gastroduodenal)) AND [Countries name]. filters; Eng-
lish, free full text, and date from 2000- April 2024, (S1
Appendix).

Criteria for considering studies for the review

Inclusion criteria

This review included observational studies from Africa
reporting the prevalence and/or pattern of PUD, includ-
ing DU, GU, and cases where both DU and GU were pre-
sent. The study included individuals of all age groups.
Only articles published in English were considered, focus-
ing on publication from the past 24 years (2000—2024) up
to December 2024. All included studies employed endos-
copy as the diagnostic method for PUD. To avoid dupli-
cation, if multiple studies from the same institution used
the same population, study unit, and study period (even
if published in different journals), only the most com-
prehensive one was included. In cases where multiple
publications from the same institution had overlapping
study periods (e.g., 1977-2015 and 1977-2020), the study
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covering the largest time span was selected for inclusion.
Importantly, studies were considered based on their pub-
lication date, regardless of whether their data collection
period extended before 2000, as most of the included
studies used retrospectively collected data.

Exclusion criteria

Case reports, case series, and any other studies lack-
ing the necessary data to estimate PUD prevalence were
excluded. Additionally, studies that exclusively col-
lected data from specific population groups, such as
only children, the elderly, or a single-sex group, were not
included. Furthermore, studies reporting endoscopic
findings based solely on specific indications, such as only
patients presenting with upper gastrointestinal bleeding,
were excluded to prevent selection bias and minimize the
risk of over or underestimating the prevalence of PUD.

Selection process

The selection of studies for this systematic review and
meta-analysis was conducted in a two-step process. First,
studies were identified through a systematic search of
relevant databases, and duplicate records were removed
using EndNote. Next, articles were manually screened by
title and abstract to assess their relevance based on the
inclusion and exclusion criteria. Articles found relevant
by title and abstract were screened for full eligibility.
Two investigators (SMA and EMA) independently evalu-
ated the eligibility of articles. In cases of disagreement,
the issue was resolved through discussion and by refer-
ring to the predefined inclusion and exclusion criteria. If
consensus could not be reached, a third investigator was
consulted for the final decision. Finally, the full text of
potentially eligible studies was reviewed for inclusion.

Data extraction and quality assessment

The same two investigators who performed study selec-
tion independently extracted the data using Microsoft
Excel. The data extraction sheet recorded each study’s
author name, publication year, data collection vyears,
country, overall PUD prevalence, PUD pattern (DU, GU,
or both), sample size, and number of H. pylori-positive
cases. The methodological quality of the included studies
was assessed using the quality assessment tool of the JBI
for prevalence studies [19]. Articles scoring 7 or above on
the scale were considered good quality (S2 Appendix).

Outcome of interest

The primary outcome was the prevalence of PUD and its
patterns (DU, GU, and combined ulcers), as reported in
the original studies either as a percentage or as the num-
ber of PUD cases (n) out of the total patients examined
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(N). Pattern of PUD refers to the site-specific distribution
of ulcers, including GU, DU, and coexisting forms.

Statistical analysis

The pooled prevalence and pattern of PUD were deter-
mined along with a corresponding 95% confidence inter-
val using the random-effects method. Assessments of
heterogeneity, publication bias, and sensitivity analysis
were also conducted. Cochran’s Q test and the I? statis-
tic were used to assess the heterogeneity of the included
studies. Egger’s regression test was run whenever pos-
sible, and funnel plots were used to evaluate potential
publication bias and small study effects. A predefined
subgroup analysis based on region, study period, study
design, and country was undertaken to investigate poten-
tial sources of heterogeneity. Furthermore, a leave-one-
out sensitivity analysis was performed to examine the
influence of individual studies and the robustness of the
pooled results against outliers. A p-value less than 0.05
was considered the threshold for statistical significance.
All statistical analyses were performed using STATA ver-
sion 17 (STATA Corporation, College Station, TX, USA).

Results

In our initial search, 807 publications were identified.
Of these, 190 articles were excluded due to duplica-
tion. A total of 617 articles were screened, and 532 were
excluded at the title and abstract stage as they did not
meet the eligibility criteria. The remaining 85 full texts
were evaluated, but 2 could not be retrieved. Therefore,
83 full texts were assessed for eligibility, of which 54 were
found to be eligible. The reasons for the exclusion of the
other 29 full texts are detailed in Fig. 1. Additionally, four
articles were identified through supplementary searches
(via Yahoo and Google), bringing the total number of
included studies to 58 (Fig. 1).

Characteristics of included studies

A total of 58 institution-based observational studies, with
a population size of 91,061 were included in this meta-
analysis. Of the 58 eligible studies, 23 (39.66%) were con-
ducted in East Africa (Ethiopia, Kenya, Somalia, Rwanda,
Uganda, Tanzania, Sudan) and 21 (36.21%) in West
Africa (Nigeria, Ghana, Burkina Faso, Ivory Coast). The
Central Africa region was represented by only 1 study
(1.72%) from the Democratic Republic of Congo. North
Africa (Egypt, Libya) contributed 5 studies (8.62%), and
Southern Africa (South Africa, Zambia, Malawi) con-
tributed 8 studies (13.79%). Regarding data collection
methods, 35 studies (60.34%) were retrospective, and the
remaining 23 studies (39.66%) were prospective. Among
the included studies, the largest sample size was 25,849
(from a study in Zambia [20], while the smallest sample
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Fig. 1 Depicts the schematic flow of study selection steps for PUD in Africa

size was 95 (from Egypt [21]. All studies included in this
review used endoscopy as the diagnostic instrument
(Table 1).

Risk of bias for each included study

Of the 58 included studies, 48 (82.76%) were assessed as
having low risk of bias. In contrast, 8 studies (13.79%)
had a moderate risk of bias, and 2 studies (3.45%) had a
high risk of bias (score <4), primarily due to issues such
as inadequate sample size (see Table 1).

The Pooled Prevalence of PUD and its patterns

Of the 91,064 patients who underwent endoscopic exam-
ination, 15,239 were diagnosed with PUD in the included
studies. This corresponds to the pooled prevalence of
15.2% (95% CI: 13.2, 17.2) across included studies. The
inverse variance 1> was 98.7% with p< 0.001, indicating
significant heterogeneity among the included studies
(S1 Figure). Regarding the specific patterns of PUD, the
pooled prevalence of DU was 10.2% (95% CI: 8.8, 11.7)
based on analysis of 44 studies (S2 Figure), while GU
had a pooled prevalence of 5.8% (95% CI: 4.7, 6.8) from
46 studies (S3 Figure). In addition, eight studies reported

simultaneous involvement of both DU and GU, with
pooled prevalence of 0.6% (95% CI: 0.2, 0.9).

Among the 58 included studies across different regions
of the continent, 16 reported on H. pylori testing. Of
these, 11 used a rapid urease test, 2 employed micro-
scopic tissue examination, 2 used a stool antigen test, and
1 utilized a serological test, resulting in a pooled H. pylori
prevalence of 57.1% (95% CI: 48.1-66.1) (S4 Figure).
Notably, among the 16 studies reporting on H. pylori, 8
provided the proportion of PUD patients who were H.
pylori-positive, yielding a pooled prevalence of 76.4%
(95% CI: 66.9-85.8).

Subgroup analysis for prevalence PUD in Africa

The primary studies included in this systematic review
and meta-analysis exhibited a significant heterogene-
ity. To explore the potential sources of this variability a
sub-group analysis based on the region, year, countries,
and study design was conducted. Starting from regions,
four major regions of Africa were included. Twenty-
three studies from East Africa had a pooled prevalence of
15%, twenty-one studies from West Africa had a pooled
prevalence of 19%, five studies from North Africa had a
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pooled prevalence of 12%, and eight studies from South-
ern Africa had a pooled prevalence of 8%.

Further subgroup analysis by country revealed the
highest pooled PUD prevalence in Ghana (27%) and the
lowest in South Africa (5%). When stratified by study
period, the pooled prevalence remained relatively stable
over two decades: approximately 14% before 2010 and
15% in 2011 and later. Regarding study design, the pooled
PUD prevalence was 15% for prospective cross-sectional
studies and 14% for retrospective cross-sectional studies.
Across all subgroup analyses, substantial heterogeneity
was observed, with I? values exceeding 95% and p-values
<0.001, indicating high variability in the reported preva-
lence of PUD (Table 2).

Sensitivity analysis for prevalence of PUD in Africa

To determine whether a single study’s findings had a
substantial influence on the pooled prevalence of PUD
in Africa, a leave-one-out sensitivity analysis was per-
formed. All of the sensitivity analysis’s findings fell
between the pooled prevalence’s 95% confidence inter-
vals (95% CI: 13.2, 17.2), suggesting that no single study
have had an influence on the observed pooled prevalence
of PUD.
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Publication bias for prevalence and pattern of PUD

in Africa

Visual inspection of the funnel plot demonstrated sym-
metry, indicating that there was no publication bias
among the included studies. Egger’s test also revealed
that there was no publication bias, (p= 0.833) (Fig. 2).

Discussion

This study addresses a major gap in the literature by pro-
viding the first comprehensive pooled analysis of PUD
prevalence and patterns across Africa. From 58 studies,
we found a pooled PUD prevalence of 15.2% (95% CI:
13.2-17.2%). Among ulcer types, the pooled prevalence
of DU was 10.2% (95% CI: 8.8, 11.7), while that of GU
was 5.8% (95% CI: 4.7, 6.8). The prevalence varied across
regions, ranging from 8% in Southern Africa to 19% in
West Africa. Over the past two decades, pooled esti-
mates remained relatively stable, with rates of 14% before
2010 and 15% after 2011. Regarding H. pylori testing, the
pooled prevalence was 57.1% (95% CI: 48.1, 66.1).

This study challenges the earlier belief that PUD is rare
in Africa [17]. In fact, our analysis shows that PUD is
widespread across Africa, with a high pooled prevalence
of 15.2%. This figure is comparable to a report from China
(17% [64]) but is significantly higher than the estimated

Table 2 Subgroup Analysis of the Pooled Prevalence of Peptic Ulcer Disease by Region, Study Countries, Year, and Study Design in

Africa

Variables Characteristics

Number of studies Pooled (95% ClI) (1%, p-value)

Based on Study Region

Study Region

Based on Study countries
Study countries

Based on years of the data collected
Years of the data collection

Base on Study design
Study design

East Africa
West Africa
North Africa
Southern Africa

Kenya
Uganda
Tanzania
Sudan
Nigeria
Ghana
Egypt
Ethiopia
South Africa
Zambia

<2010
>2011

Prospective cross-sectional
Retrospective cross-sectional

23 15% (95% Cl: 12, 17) 97.93%, P< 0.001
21 19% (95% ClI: 15, 23) 98.64%, P< 0.001
5 12% (95% Cl: 7,17) 93.85%, P< 0.001
8 8% (95% Cl: 1, 14) 99.49%, P< 0.001
4 12% (95% CI: 9, 15) 93.50%, P< 0.001
4 8% (95% Cl: 4, 13) 94.67%, p< 0.001
3 169% (95% CI: 9, 22) 1/

3 12% (95% Cl: 6, 18) i

10 12% (95% CI: 10, 15) 88.86%, P< 0.001
8 27% (95% Cl: 21, 33) 98.99%, P< 0.001
4 9% (95% Cl: 5, 12) 90.63%, P< 0.001
6 19% (95% Cl: 13, 25) 97.84%, p< 0.001
3 5% (95% Cl:1, 10) "/

3 13% (95% Cl: 7, 20) 1/

15 14% (95% CI: 10, 19) 99.20%, p < 0.001
40 15% (95% Cl: 13,17) 98.94%, p < 0.001
23 18% (95% Cl: 14, 22) 99.04%, p < 0.001
35 14% (95% Cl: 11, 16) 97.82%, p< 0.001
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Number of studies = 58 Root MSE = 8.976
Std_Eff Coefficient Std. err. t P>t [95% conf. interwval]
slope -1315699 -.B1T76T28 7.44 @ .00 -LB961671 - 1669727
bias -A442622 2.191633 2.21 @a.833 -3.765814 4.654339
Test of HB: no small-study effects P = ©.833

Fig. 2 Small-study effects test, slope, bias coefficients with confidence intervals, and p-value

global average of 8.4% [65]. The differences between our
study and the global study may stem from several key fac-
tors. While the global study included data from 21 stud-
ies across various regions worldwide, our analysis was
based on 58 studies specifically from Africa. This regional
focus is significant, as Africa has distinct epidemiologi-
cal characteristics compared to other parts of the world.
Another crucial factor is the markedly higher prevalence
of H. pylori infection in Africa. This well-established
cause of PUD might contribute to the higher PUD preva-
lence observed in our analysis compared to the global
study [1, 53, 67].

Globally, including the Western world, PUD has shown
a consistent decline between 1990 and 2019, with an
annual decline rate of 1.42% [26]. In contrast, our data
show a different trend: the African population contin-
ues to face a persistently high burden, with prevalence
rates of ~14% before 2010 and ~ 15% after 2011 (essen-
tially stable over two decades). This significant burden is
likely driven by a complex interplay of factors specific to
the region, including a high prevalence of H. pylori (the
primary cause of PUD [1, 38, 42, 53, 64, 65, 67] in many
African countries [26, 38, 38, 42, 64]. Beyond H. pylori
infection, several additional factors may contribute to
the high burden of PUD in Africa including poverty, poor
sanitation, and limited healthcare access which can delay
diagnosis and treatment and thereby increase the risk of
complications [65]. Additionally, dietary habits such as
high consumption of spicy foods, alcohol, and caffeine,
along with chronic stress exacerbated by political insta-
bility and economic hardships, may stimulate gastric acid
secretion and increase the risk of ulcer formation [53].

Furthermore, the pooled prevalence of H. pylori infec-
tion was 57.1% (95% CI: 48.1-66.1). This is similar to
reports from regions with comparable socioeconomic
challenges, such as Latin America and the Caribbean
(59.3% [67]), and parts of South America and Western
Asia (69.4% and 66.6%, respectively [26]). These find-
ings show that H. pylori infection remains a persistent
public health challenge in areas with limited access to

clean water, overcrowding, and inadequate healthcare
resources [26, 38]. Notably, when H. pylori infection was
assessed exclusively in patients with PUD, its prevalence
was 76.4% (95% CI: 66.9—-85.8). Given these findings, fur-
ther research is needed to evaluate the long-term benefits
of population-based screening and H. pylori eradication,
particularly in reducing the risk of PUD and its severe
complications.

Given the high prevalence of PUD and H. pylori, the
findings of this systematic review and meta-analysis have
significant clinical, epidemiological, and pathophysi-
ological implications. The pooled prevalence of PUD at
15.2% shows a substantial burden of the disease in Africa,
where healthcare resources are already limited. Clini-
cally, the high prevalence of PUD and its strong associa-
tion with H. pylori underscore the importance of targeted
diagnostic and therapeutic interventions, particularly H.
pylori eradication strategies. From a pathophysiological
perspective, the role of H. pylori in PUD development is
well documented. The bacterium induces chronic inflam-
mation in the gastric mucosa, leading to ulcer formation,
particularly in the duodenum. This inflammation dis-
rupts the protective mucosal layer, making it more sus-
ceptible to damage from gastric acid [38].

Strengths and limitations of the study

Multiple factors may explain the variation in PUD
prevalence estimates observed across countries, and
regions in this study. While all included studies relied
on endoscopic examination for PUD, they did not
consistently involve gastroenterologists or trained
endoscopists. Some studies exclusively utilized gas-
troenterologists, whereas others relied on general
surgeons or physicians with varying levels of exper-
tise. Consequently, despite efforts to ensure consist-
ent diagnostic criteria, inconsistent or interobserver
variability of data may have influenced the reported
prevalence rates. Variability in study design and data
collection methods may also have contributed to these
differences. Given these variations, readers should
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interpret PUD prevalence within the context of spe-
cific study settings, as diagnostic approaches are not
uniform across or even within regions. For instance,
many studies were based in tertiary hospitals, poten-
tially omitting cases from lower-level healthcare facili-
ties or individuals unable to access endoscopy services.
This exclusion has significant implications, as undi-
agnosed cases may result in missed opportunities for
early intervention. Furthermore, our study focused
on individuals primarily referred for endoscopy due
to persistent and severe symptoms, including elderly
patients, aligning with the criteria outlined by ASGE
[42]. Given that many patients in our study exhib-
ited concerning symptoms and underwent endoscopy
based on clinical indications, it is important to inter-
pret the high prevalence reported with caution, as this
patient selection could significantly influence pooled
prevalence rates.

The heterogeneity observed among the included stud-
ies suggests that effect sizes varied due to either meth-
odological differences or genuine variations in PUD
prevalence. In such cases, it is crucial to identify poten-
tial sources of heterogeneity and determine whether
the differences between studies justify combining con-
tinental prevalence estimates. In our study, variability
may stem from differences in diagnostic practices, data
collection methods, reporting rates, and overall study
population size. For example, interobserver variability
and the completeness of medical records likely varied
across settings, influencing case identification and prev-
alence estimations. To account for these differences, we
employed a random-effects model to aggregate effect
sizes across studies, ensuring a more accurate reflection
of variations in study populations. Despite the substan-
tial heterogeneity indicated by the I? values, we remain
confident in the robustness of our findings. This confi-
dence is supported by a rigorous study selection pro-
cess based on predefined inclusion criteria, consistent
direction of effect, robust statistical methodologies, the
high quality of individual studies, and the comprehen-
sive data set we identified. By emphasizing research
from the past 20 years and including 58 studies, our
review provides an up-to-date perspective on the state
of PUD in Africa, reinforcing the validity of our find-
ings. These factors allow for a detailed interpretation of
the results, despite the observed heterogeneity.

Limitations of the study

Because we restricted inclusion to English-language
studies, it is possible that relevant research in other
languages was missed. This limitation may affect the
comprehensiveness and generalizability of our findings.
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Conclusion

This systematic review and meta-analysis reveals a
significant burden of PUD and H. pylori infection in
Africa, along with notable regional variations and a
persistently high prevalence over the past two decades
among patients undergoing endoscopic examination.
These findings emphasize the importance of imple-
menting effective screening and treatment strategies
for PUD. Given this substantial burden, future research
should focus on understanding the prevalence of both
symptomatic and asymptomatic PUD in the general
population, identifying risk factors (including H. pylori
and other contributors), and gathering sex-specific data
to explore potential differences in PUD prevalence,
patterns, and treatment outcomes between males and
females. Such efforts will be crucial to inform public
health strategies and clinical practices aimed at reduc-
ing the PUD burden and improving patient manage-
ment in African healthcare settings.
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