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Abstract
Objective. The African enigma describes the dissociation between the prevalence of Helicobacter pylori infection and H.
pylori -related diseases. The aim of this study was to use an evidence-based review of endoscopic data from African countries
to test whether there are data to support the concept of an African enigma. Material and methods. A Medline search was
carried out to identify prospective endoscopic studies in African populations. Data collected included: the number of
endoscopies, age range (or mean age if available), indications for endoscopy, country, years during which data were
collected, male to female ratio, and specific outcome of duodenal ulcer, gastric ulcer, or gastric cancer. Results. Forty
prospective endoscopic studies from 17 African countries were identified (20,531 patients) and evaluated between 1972 and
2001. Mean ages ranged from 31 to 53.1 years and male to female ratios from 0.67:1 to 4.64:1. H. pylori -related clinical
outcomes were common; duodenal ulcers in 4326 patients (21.1%), gastric ulcers in 691 patients (3.4%), and gastric
cancers in 503 patients (2.4%). Conclusions. Prospective upper endoscopic trials suggest that the clinical outcomes
associated with H. pylori infection in Africa are similar to those seen in industrialized countries. No dissociation between the
prevalence of H. pylori infection and H. pylori -related diseases existed; the African enigma as such does not exist and the
continued study of the mechanism of a non-existent phenomenon is a misuse of resources. The myth resulted from reliance
on anecdotal data and selection bias in populations with extremely limited access to health care and a relatively short life
expectancy.
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Introduction

Scientists, writers, and people in general are fasci-

nated by enigmas. One such enigma is the so-called

African enigma in relation to Helicobacter pylori

infection [1] which focused on the fact that while

H. pylori infection was almost universal among

African populations, clinical outcome such as peptic

ulcer or cancer were considered to be rare. The

concept of an ‘‘African enigma’’ in relation to H.

pylori was actually an extension of earlier enigmas

noting that peptic ulcer disease, surgery for peptic

ulcer, as well as necropsy data related to the

prevalence of peptic ulcer or gastric cancer, all of

which suggested that the prevalence of these diseases

was significantly lower in Africa than in other areas

of the world. The concept was challenged based on

the potentially serious problems with the data upon

which the concept was based. For example, in Africa

there were major difficulties in clinical assessment,

limited radiological facilities, and infrequent medical

attention, all of which could reduce the likelihood of

a practicing physician finding an ulcer [2]. Never-

theless, the concept of an enigma flourished as

additional largely anecdotal studies were published.

One of the most frequently referenced studies

regarding the enigma is that of Tovey & Tunstall

who, in 1975, published a ‘‘progress report’’ on

duodenal ulcer in black populations in Africa south

of the Sahara [3]. They recognized and describe the

difficulties with data collection and interpretation

and confirmed that the available data were consistent

with there being areas of high prevalence (West

coast, Nile�/Congo watershed, and Northern Tanza-

nia and Ethiopia), and of low prevalence such as

eastern Nigeria. They did not suggest the presence of
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an enigma although this paper is one of the most

commonly cited among the enigma enthusiasts in

the H. pylori era.

When it was discovered that H. pylori infection

was the underlying cause of peptic ulcer and gastric

cancer, this led to a global evaluation of H. pylori and

resulted in the enigma being revisited [1,4,5]. As in

other parts of the developing world, the prevalence

of H. pylori infection in Africa is high. A recent

cohort analysis examined the association of H. pylori

infection with the presence of peptic ulcer disease in

the African continent and showed that the expected

high correlation was present consistent with the

notion that peptic ulcer is a reasonable surrogate

for the presence of H. pylori infection [6]. These

investigators did not examine whether peptic ulcer

was actually common in Africa. The presence of a

high rate of H. pylori infection in Africa and a

paucity of H. pylori-related upper gastrointestinal

pathology, if true, would be of great interest in

relation to the pathogenesis of H. pylori-related

disease and would lead to a careful examination of

host, environmental, and H. pylori virulence. The

paper examined the hypothesis that there is indeed

such an African enigma in relation to clinical out-

comes of H. pylori infection by focusing on data

obtained in prospective endoscopic studies done in

Africa.

Material and methods

We performed a Medline search using the terms

‘‘Africa’’ plus ‘‘endoscopy’’ or a combination of an

African country plus ‘‘endoscopy’’ to generate an

initial reference list. These papers were then scruti-

nized for additional references. Each paper was

evaluated to the presence of prospective studies

using upper gastrointestinal endoscopy. Exclusion

criteria included studies whose purpose was to

identify only specific types of upper gastrointestinal

pathology for further study (e.g. non-ulcer dyspep-

sia, duodenal ulcers, etc.). The data collected

included the number of endoscopies performed,

age range (mean age if available), the indications

for performing the study, country, years over which

the data were collected, male to female ratio, and the

specific pathology found (i.e. duodenal ulcer, gastric

ulcer, or gastric cancer).

Results

A total of 40 prospective endoscopic studies from 17

countries were identified (Table I) [7�/46]. These

studies reported data on 20,531 patients who under-

went upper endoscopy during the time period 1972

to 2001. The most common indications for endo-

scopy were the presence of dyspepsia or signs and

symptoms consistent with upper gastrointestinal

bleeding. Mean ages for the study groups ranged

from 31 to 53.1 years. There were generally more

men than women evaluated in most of the studies.

H. pylori-related diseases were common (Table II).

Duodenal ulcers were identified in 4326 patients

(21.1%), gastric ulcers in 691 patients (3.4%), and

gastric cancers in 503 patients (2.4%).

Discussion

For many years the rarity of peptic ulcer surgery in

Africa combined with necropsy data showing a low

prevalence of ulcers and gastric cancer led to the

belief that the prevalence of peptic ulcer disease in

Africa was significantly lower than that in other areas

of the world. It was also recognized that there were

potentially serious problems with the data upon

which the concept was based. Because of problems

with hospital overcrowding in some areas, com-

plaints about epigastric pain were often treated

empirically without conducting a full investigation,

leading to missed diagnoses [47].

In an early study, autopsy data were used to

demonstrate the rarity of peptic ulcer disease in the

Bantu African as compared to Europeans. However,

even the researchers recognized the limitations of

their findings, because the Bantu had less opportu-

nity to receive medical attention and had ‘‘lack of

confidence in European medical methods’’ [48].

The general distrust of Westernized medical practice

is further echoed by a study of the prevalence of

dyspepsia in rural northeastern Nigeria where over

half the patients identified with dyspepsia went to

traditional healers for treatment instead of allopathic

physicians [49].

The relatively low life expectancy of the African

was also recognized as a possible built-in selection

bias that could explain the low incidence in the

African population [47]. Eagle & Gillman mention

that all but one of the Bantu patients with peptic

ulcer disease were between 10 and 40 years of age,

whereas all European patients in the study with

documented peptic ulcer disease were over 40 years

of age [48]. Nevertheless, continued studies based

on poor techniques and skewed data were published

and referenced, and continued to propagate the

notion of decreased prevalence of ulcer disease in

Africans throughout the contemporary literature.

In later studies a higher incidence of disease was

recognized among Africans as the continent was

becoming more urbanized [50�/53]. This increase in

incidence was attributed more to alterations in diet

and added stressors of urban life than the possibility

that a steadily increasing life expectancy in the
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Table I. Summary of papers reviewed in these analyses.

Country City

Date of

study period

(month/year) Indication for endoscopy

Age

range

(years)

Mean

Age

(years) N

Duodenal

ulcer*

Gastric

ulcer* DU:GU

Gastric

cancer* Males Females

M:F

ratio

Cameroon [7] 2/86�/9/88 Dyspepsia 12�/81 1075 353 (32.8) 16 (1.5) 22.1 37 (3.4) 664 411 1.62

Cameroon [8] 3/87�/5/89 Melena and/or hematemesis 39.64 172 58 (33.7) 23 (13.3) 2.5 6 (3.5) 124 48 2.58

Cameroon [9] Banso Before 1994 Epigastric pain 16�/79 41 93 26 (28.0) 5 (5.4) 5.2 1 (1.1) 46 47 0.98

Cote d’Ivoire [10] Abidjan 1988�/1989 Abdominal pain, dyspepsia 36.8 277 26 (9.4) 23 (8.3) 1.1 6 (2.2) 159 118 1.35

Ethiopia [11] Addis Ababa 3/89�/4/90 Dyspepsia 35 444 64 (14.4) 18 (4.1) 3.6 3 (0.7) 309 135 2.29

Ethiopia [12] Addis Ababa 9/75�/1/79 Dyspepsia, upper GI bleeding,

dysphagia, weight loss

32 1084 130 (12.0) 5 (0.5) 26.0 36 (3.3) 756 328 2.3

Ethiopia [13] Before 1992 Dyspepsia 200 87 (43.5) 0 (0) Not counted

Ethiopia [14] Yirga Alem 5/93�/8/93 Upper GI symptoms 53.1 400 Not counted Not counted N/A 12 (3.0) 3

Ghana [15] Kumasi Before 1987 Not mentioned 12�/71 41 39 23 (59.0) Not counted Not counted 28 11 2.55

Kenya [16] Eldoret 4/93�/4/93 Dyspepsia 42.3 45 9 (20.0) 4 (8.9) 2.3 Not counted 1.5

Kenya [17] Nairobi 6/84�/9/85 Dyspepsia, dysphagia, upper GI

bleeding symptoms

1040 361 (34.7) 48 (4.6) 7.5 18 (1.7)

Kenya [18] Nairobi 12/88�/3/89 Dyspepsia 14�/78 66 14 (21.2) 6 (9.1) 2.3 Not counted

Kenya [19] Nairobi 6/93�/9/94 Dyspepsia 12�/70 120 35 (29.2) 11 (9.2) 3.2 8 (6.7) 1.55

Kenya [20] Nairobi 11/94�/11/95 Hb SS disease and dyspepsia 12�/37 92 14 (15.2) 3 (3.3) 4.7 Not counted 37 55 0.67

Kenya [21] Nairobi 6/98�/1/99 Chronic renal failure and

dyspepsia

18�/70 38.7 154 30 (19.5) 8 (5.2) 3.8 2 (1.3) 90 64 1.41

Kenya [22] Nairobi 6/00�/3/01 Diabetes, dyspepsia 71 5 (7.0) 1 (1.4) 5.0 1 (1.4)

Liberia [23] Harbel 1/79�/12/79 Recurrent epigastric pain 10�/50 79 4 (5.1) 3 (3.8) 1.3 Not counted 65 14 4.64

Malawi [24] Lilongwe 6/86�/4/88 Upper GI bleeding 40 100 16 (16.0) 7 (7.0) 2.3 5 (5.0) 3.35

Malawi [25] 6/90�/7/90 Dyspepsia 37 160 41 (25.6) 1 (0.6) 41.0 5 (3.1) 1.39

Nigeria [26] Jos 10/91�/9/92 Dyspepsia, UGIB, suspected GI

cancer

37.7 243 42 (17.3) 12 (4.9) 3.5 3 (1.2) 121 122 1

Nigeria [27] Jos 1/89�/12/90 Dyspepsia, recurrent vomiting,

dysphagia, hematemesis, melena

20�/60 326 40 (12.3) 13 (4.0) 3.1 2 (0.6) 166 160 1.04

Nigeria [28] Ibadan 1/82�/12/86 Dyspepsia 14�/75 374 39 (10.3) 14 (3.7) 2.8 Not counted 1.04

Nigeria [29] 2/88�/2/89 Epigastric pain 34 57 6 (10.5) 1 (1.8) 6.0 1 (1.8) 39 18 2.17

Nigeria [30] Zaria 6/78�/8/82 Dyspepsia, UGIB, portal HTN 32 431 115 (26.6) 9 (2.1) 12.8 9 (2.1) 3

Nigeria [31] Maiduguri Before 1994 Dyspepsia 31 213 22 (10.3) 3 (1.4) 7.3 5 (2.3) 111 102 1.09

Rhodesia

(Zimbabwe) [32]

Salisbury 6/72�/7/74 Upper GI bleeding 38 138 36 (26.1) 24 (17.4) 1.5 7 (5.1) 3

Rwanda [33] Kigali 5/86-6/86 Dyspepsia 34.6 173 49 (28.3) 2 (1.2) 24.5 7 (4.0) 79 94 0.84

Senegal [34] Dakar 8/81�/11/83 Epigastric pain 15�/80 3000 499 (16.6) 87 (2.9) 5.7 43 (1.4) 2097 903 2.32

South Africa [35] Ciskei and

Transkei

Before 2000 Dyspepsia 14�/90 51.5 97 9 (9.3) 7 (7.2) 1.3 1 (1.0) 46 51 0.9

South Africa [36] Durban 1979 Not mentioned 218 59 (27.1) Not counted Not counted 121 97 1.25

South Africa [37] 6/87�/10/88 Non-specific foregut symptoms 43.68 272 85 (31.3) 42 (15.4) 2.0 12 (4.4) 272 0

South Africa [38] Natal Before 1988 Dyspepsia 224 67 (29.9) 21 (9.4) 3.2 Not counted

South Africa [39] Cape Town Before 1987 Not mentioned 51 6 (11.8) 24 (47.1) 0.3 Not counted

Sudan [40] Khartoum 1/80�/6/82 Not mentioned 10�/80 2500 429 (17.2) 17 (0.7) 25.2 29 (1.2) 1.67
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Table I (Continued )

Country City

Date of

study period

(month/year) Indication for endoscopy

Age

range

(years)

Mean

Age

(years) N

Duodenal

ulcer*

Gastric

ulcer* DU:GU

Gastric

cancer* Males Females

M:F

ratio

Sudan [41] Khartoum Before 1994 Dyspepsia 18�/70 41 100 32 (32) 3 (3) 10.6 1 (1) 62 38 1.63

Tanzania [42] Moshi 1985�/1989 Dyspepsia, dysphagia,

hematemesis, melena

8�/94 3940 880 (22.3) 209 (5.3) 4.2 202 (5.1) 1.22

Uganda [43] Kampala 1990�/1993 Dyspepsia, GIB, dysphagia 13�/85 42 330 51 (15.5) 10 (3.0) 5.1 18 (5.5) 192 138 1.39

Zaire [44] Katana 12/88�/6/89 Upper GI symptoms 39 324 38 (11.7) 5 (1.5) 7.6 23 (7.1) 180 144 1.25

Zimbabwe [45] Harare before 1995 Epigastric pain, bleeding,

dyspepsia

11�/74 95 10 (10.5) 6 (6.3) 1.7 Not counted 54 41 1.32

Zimbabwe [46] before 1992 Upper GI symptoms 41 1714 516 (30.1) Not counted Not counted 1046 668 1.57

Totals 20531 4326 (21.1) 691 (3.4) 6.3 503 (2.4) 1.75

Abbreviations: DU:GU�/duodenal to gastric ulcer ratio; GI�/gastrointestinal; Hb SS�/sickle cell hemoglobin; UGIB�/upper gastrointestinal bleeding; HTN�/hypertension; N/A�/not

applicable.
*Raw data are listed with percentages given in parentheses.
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continent allowed more people to survive long

enough to acquire peptic ulcer disease. The urbani-

zation theory was complicated by a study which

showed the prevalence of dyspepsia in rural Africa to

be similar to that of both rural and urban centers in

Britain [54].

The advent of flexible endoscopy to evaluate

upper gastrointestinal pathology has increased the

sensitivity and specificity of diagnosing peptic ulcer

disease and is currently the gold standard for

diagnosis. Our review of the prospectively collected

endoscopic data shows that among patients under-

going endoscopy for dyspepsia or upper gastroin-

testinal bleeding, duodenal ulcer was common.

Gastric ulcers were also found and gastric cancer

was not rare. The different clinical outcomes of H.

pylori infections can be predicted largely from the

pattern of gastritis present in the patient or in the

population. Duodenal ulcer is associated with antral

predominant gastritis and is typically a disease of

younger individuals. In contrast, gastric ulcer and

gastric cancer are typically associated with pangas-

tritis and are diseases of older individuals, with

gastric cancer being typically a disease of old age.

The pattern of duodenal ulcer being most common

and gastric ulcer and gastric cancer being less

frequent is consistent with other populations where

the rate of acquisition of atrophic gastritis and gastric

atrophy is low and is consistent with a diet rich in

fresh fruits and vegetables. Gastric cancer would be

expected to be infrequent partly because of the

relatively short average life expectancy in Africa.

The actual frequencies of the different diseases

reported among the different studies varied widely,

possibly reflecting variations in indications for endo-

scopy, the effect of the differences in the mean ages

between the study groups, and the presence of local

factors that favored one outcome over another (e.g.

diet). Nonetheless, it is clear that a high prevalence

of upper gastrointestinal pathology exists throughout

the African continent, including South Africa, Ma-

lawi, Tanzania, and Kenya, which historically were

included among the countries with a lower incidence

of peptic ulcer disease [3]. In fact the overall

prevalence of peptic ulcer diseases was 24.5%, which

falls well within the prevalence of 12 to 25% among

symptomatic individuals in developed countries who

undergo upper endoscopies. Moreover, the preva-

lence of gastric cancer identified was higher than the

‘‘less than 2%’’ among symptomatic individuals

commonly quoted for endoscopy of individuals

from developed countries.

We conclude that the concept of an African

enigma in relation to H. pylori or to the H. pylori-

related diseases of peptic ulcer and gastric cancer

reflected inadequate data obtained from populations

with extremely limited access to health care and with

a relatively short life expectancy. As conditions and

technology have improved, it has become apparent

that the prevalence rate of peptic ulcer disease

among those with H. pylori infection is similar to

that of many developed countries.
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