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SUMMARY

Studies on epidemiology, clinical presentation, gastric acid secretion and
relationship to spice intake of peptic ulcer have been carried out in Bangladeshi
population. For the epidemiological study, the adult population of four villages
five miles distant from Dhaka city were surveyed. A questionnaire survey selec-
ted symptomatic persons, a randomized proportion of whom were endoscoped.
The prevalence of duodenal ulcer disease and gastric ulcer were estimated to be
11.98% and 3.58% respectively. In the clinical study of 100 DU patients, burning
sensation in the epigastrium and chest, nocturnal pain and periodicity of symptoms
were found to be frequent. Acid secretion studies showed the secretion of DU pa-
tients to be higher than controls. In both DU and control subjects these values
were lower than those reported for western subjects. No correlation was found
between acid output level and various clinical parameters, such as age at presen-
tation, age of onset of symptoms, duration of dyspepsia and history of GJ. bleed-
ing. In another study, the acid secretion in 17 DU patients were found to become
lower after ulcer healing. A comparison of spice intake between DU patients
and matched controls revealed no difference. However, DU subjects were found
to reduce their spice intake after the onset of symptoms. There was no correlation
between acid output levels and the degree of spice intake in patients.

Several interesting features of duodenal ulcer disease in Bangladesh have been
revealed by these studies: a high prevalence, absence of relationship with spice in-
take, lower levels of acid output than Western subjects, and phasic variation in acid
secretion. These indicate that duodenal ulcer disease in Bangladeshi population
shows features which are different from those observed in other population groups.
This is in keeping with the hypothesis that DU is a heterogenous group of dis-
orders. Further investigations are needed to find out the cause and significance of
the findings.

--'- ---,- .-------
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INTRODUCTION

Peptic ulcer di.seases are commonly encountered in clinical practice in
Bangladeshi (Tovey, 1979). It has been claimed that ulcers in duodenum
and stomach are final common manifestations of heterogenous etiologic factors
and pathogenetic mechanisms many of which may have ethnic, geographic
and socio economic specificities. It is not unexpected that the prevalence rates
of ulcer diseases varies in different populations. Prevalence study on peptic'
ulcer in a defined population in Bangladesh has only recently been reported
(Hasan et aI, 1985). Clinical presentation of peptic ulcer diseases may vary
in different parts of the world. Evaluation of clinical symptoms and signs
of these diseases in a defined population may serve as a useful guide for
clinical diagnosis of these conditions in the population. This may be parti-
cularly important in countries where diagnostic facilities are limited.

Although gastric acid secretion shows some variability in differ~nt po-
pulations, there is a general trend of hyper-secretion in duodenal ulcer subjects
(Lam et a!. ]981). The acid secretion in normal Bangladeshi subjects and in
those with duodenal ulcer has been studied in only a small number
of subjects (Aditya et aI, ]982). The relationship of acid secretion and vari-
ous clinical aspects of ulcer disease has been studied in many populations
and conflicting results have been reported (Lam, ]984). No such study has

previously been reported from Bangladesh.

Thcre is a popular belief both amongst the lay and medical personnel
that high spice intake contributes to the formation of peptic ulcer and its
aggravation. Several studies in India have failed to show any relationship
between spice intake and peptic ulceration (Tovey, ]972). The relationship
of spice intake and peptic ulcer diseases has not previously been reported
from Bangladesh.

During last seven years we have conducted studies on the prevalence of
peptic ulcer, clinical presentation in Bangladeshi population, and relationship
with acid secretion and spice intake with duodenal ulcer. This paper deals
with the findings of these studies.

Prevalence study:

MATERIALS AND METHODS

Four villages five miles from outskirts of Dhaka city were selected as
we had previous experience with population studies in this area. The area
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can be reached on foot or by boat from Dhaka and consists of a settled
agricultural community. A simple questionnaire in Bengali (Table I) designed
to identify subjects with peptic ulcer dyspepsia was filled in by four trained
interviewers. All persons of 15 years and above living in this area were
considered for the study.

Table 1. Questionnaire used for peptic ulcer survey.
-_.----._- - ---

Name of Interviewer

Name of patient
Address

Date

Age- ---
Yes/No

MalejFemale

I. Do you suffer from abdominal pain

2. If yes :

a. For how long
b. Pain occurs

Years .. ... months ... Days
daily/occasionally

upper abdomen/mid abdomen/lower abdo-
men/several sites

d. Relation to food - celieved/aggravated/unrelate

e. Does pain wake you up from sleep? yes/no

f. Do you take antacids or sodi-bi-carb yes/no

Site of painc.

3. Do you ever vomit? rarely/occasionally/frequently/never

4. Do you suffer from heart-burn? yes/no

5. Did you ever vomit blood? yes/no

6. Did you ever pass tarry stool? yes/no

7. Have you ever been treated for duodenal ulcer? yes/no

8. Are you being treated for duodenal ulcer at present? yes/no

9. Did any of your relations ever suffer/are suffuring from

duodenal/gastric/peptic ulcer?

Fa ther / mother/brothers/sisters

All subjects with peptic ulcer dyspepsia were identified according to a
predetermined criteria (Table II). A proportion of them were randomly selec-
ted for upper gastro-intestinal endoscopic examination at IPGMR. From

these results the prevalence rate of gastric and doudenal ulcer in this popula-
tion was computed.
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Table-II: Criteria for selection in tbe peptic ulcer dyspepsia group
- ---

1. Abdominal pain of at least three months duration

2. Pain related to food

3, Nocturnal pain

4. Pain associated with vomiting

5. Haematemesis or melaena

6. Pain relieved by antacids
. . - ---

Results: A total of 2675 subjects were interviewed and this constituted
85~;;,of total subjects of 15 years and above. Of tbese, 1106 subjects (41.4%) were
found to bave peptic ulcer dyspepsia. Of the latter subjects 313 (28.3%)
were selected for upper gastro-intestinal endoscopic examination., In the actual
event 283 (89.5%) of the selected population were endoscoped and the findings
are shown in Table III. No abnormality was found at endoscopy in 149

Table-III: Endoscopic findings in 283 subjects;

No. of abnormality

Duodenal ulcer

Erosive duodenitis

Deformed bulb

Prepyloric ulcer

Antral ulcer

Body ulcer

Antral erosion and deformed bulb

Antral erosion and duodenal erosion

Antral erosion

Antral ulcer and deformed bulb

Antral gastritis

Duodenal and prepyloric ulcer

Gastroenterostomy

Pyloric channel ulcer

Duodenal and antral ulcer

Roundworms

149

42

7

18

10

6

2

4

2

19

I

13

4

2

I

I

2
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subjects and most of the remaining subjects had various manifestations of
peptic ulcer disease. Males were preponderant among the subjects with duode-
nal ulcer disease (male: female =5 : I) (Table IV). Peak incidence of duodenal
ulcer disease was found to occur in the fourth decade of life (Table V).
Majority of the patients were between 21 and 50 years. No case of gastric
carcinoma was found. From the results, the prevalence of duodenal ulcer disease
in the population was estimated to be 11.98% and that of gastric ulcer
(including prepyloric ulcer) was 3.58%.

Table-V: Age distribution of duodenal ulcer subjects
-----

Age group (years)

15 . 20
21 - 30
31 - 40

41 - 50
51 - 60

More than 60

No. of patients

4
10
13
9
4

Clinical presentation

One hundred adult subjects consecutively diagnosed to have duodenal
ulcer at endoscopy were included. During the period of the study five chil-
dren were diagnosed to have duodenal ulcer at endoscopy and they were
included as a seperate group. All tho subjects and the parents of the children
were interviewed regarding symptoms of ulcer diseases.

Results: In adults heartburn and burning sensation in the epigastrium
were the most frequent complaints being present in 95% of the subjects
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(Table VI). Nocturnal pain was the next common symptom (85% of the
cases). All the adult subjects had pain abdomen, this being the reason for
endoscopy. In most of the cases food intake relie,ed the pain, but the res-
ponse was not uniform (relieved 75%, aggravated 12%, variable 10%, no
effect 5%).

TabIe- VI: Frequency of various symptoms in ulcer patients
----.---- -~------_.

Symptoms %of DU Patients-- -----
Pain

Burning
Nocturnal pain
Periodicity
Acid eructation
Flatulence
Melaena
Nausea

Vomiting
Haematemesis

100

95
85
81
25

22
15
12
6
6

-.------

Clinical presentation in children was somewhat different from that of the
adults, nocturnal pain being infrequent (Table VII)

Table- VII: Clinical presentation in children
-- -------- -------

Symptom No. of Subjects- ---
Abdominal pain
periodicity
Relief by food
Nocturnal pain
Vomiting
Melaena

Pyloric stenosis

5
4
3
1
1
1
I

----

Acid secretion and duodenal ulcer:

Basal acid output (BAO), maximal acid output (MAO), and peak acid
output (PAO) values were measured by standard technique. After overnight
fast, a radioopaque naso gastric tube was placed in the most dependent part
of the stomach under fluoroscopic control. All the resting secretion was as-
pirated and discarded. Basal secretion was then collected for one hour by
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frequent syringe suction. Pentagastrin (Peptavlon ICI) in a dose of 6 micro-
gram/kg of body weight was injected intramuscularly and stimulated gastric
juice was collected by frequent suction for one hour in aliquots of 15 mi-
nutes. The acid values were measured by neutraIisation using a pH meter with
expanded scale.

Several studies were done on different groups of subjects at different
times. In one study, acid output values in 14 duodenal ulcer patients were
compared with 10 normal controls. In another study, acid output values in
40 duodenal ulcer patients were measured for comparasion with various cli-
nical parameters. They were divided according to age at presentation at or
below 25 years (13 patients) and above 25 years (27 patients). The acid out.
put values between these two groups were then compared. Comparison was

also made between two groups divided on the basis of age at onset of ,sym-
toms below 25 years (23 patients) and above 25 years (16 patients). Patients
wore also divided according to duration of dyspepsia (less than five years 17
patients, more than five years 22 patients) and acid outputs compared. In
one patient, data was lacking about age of onset and duration of symptoms and
hence was excluded from comparison in the latter two groups. In this group of pa-
tients those with history of GJ. bleeding (12 patients) were compared for acid out-
put with those without history of bleeding (28 patients).

In another study, a different group of 17 duodenal ulcer paticn ts had their
acid outputs measured before and after therapy to find out if there was any phase
variation,

Results; Acid output values of the 14 duodenal ulcer patients and
10 controls have already been published (Aditya et al. 1982) and are presented
in table VIII. Values for the duodenal ulcer patients were found to be signifi-
cantly higher than the controls.

Table-VIII: Basal (BAO), maximal (MAO) acid output in OU patients
and controls

------- ----

Patients
n= 14

Controls
n= 10

BAO
M:1.:SO Range

8.7::t3.9 3.6-15.0

Mi;SO

27.6:1: 10.8

MAO
Range

12.0-45.5

2.8:i:0.7 1.6- 4.0 9.8:1:: 2.7 7.2-15.0

---- --..-.-- ----------

Significance t=5.5 P<O.OOI t=5.9 pLO.OOI
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Acid output values did not differ significantly with the age at presentation
and age at onset of symptoms (Table IX), duration of ulcer dyspepsia and presence
or absence of history of G.!. bleeding (Table X).

Vable-IX: Acid output of DU patients, relationship with age at presentation
and age at onset.

- -- - .._-

Tab/c-X: Acid output of DU patients, relationship with duration of symptoms
and bleeding

.-------
Dura tiOD

<5 yrs
n= 17

BAO 4.1 :!::3.07
MAO 20.5:f:-5.22
PAO 29.8:t6.72------.------
Age 24.9::1::7.2
(Year)

,-'- --.------

of Ulcer Dyspepsia
>5 yrs
n=22

5.4::1: 5.17
22.7::1: 9.48
35.6= 16.9

41.4::1:/3.26

Bleedings
n= 12

7.6::1::5.6
26.3-t 9.52
37.5::1::13.4

36.5:!: 15.4

No bleedings
n=28

-----
3.7::1:: 3.06

20.2::1:: 6.02

31.6::1::13.3

35.61: 12.94

'-

Acid output values become significantly lower in duodenal ulcer patients
after ulcer, healing (Table XI).

Table-XI: Acid output (m. mol/hour, M:l:SD) in DU patients: effect of healing

No. of Basal acid output Maximum acid output Peak acid output
Subject Before After Before After Before After

DU- Healed 105.2:-1::4.3 2.6::1::1.5 21.9:!::4.8 17.8:!:8.5 30.8::1::8.2 26.3::r:18.2
DU- Unhealed 3 6.8:i:3.1 6.0:1:2.9 13.7:1:8.7 18.1:!::9.9 20.9::1: 9.8 23.4::1::lOA
DU- Duodenitis. 4 5.2::1::3.6 4.1:f::3.2 29.6::1::4.7 18.3::1::5.9 40.9i:16.325.5::1:: 6.7-----

36

. -- ".. ------

Age at presentation Age at onset of symptoms_.
< 25 years > 25 years <25 years >25 years

N=13 N=27 N=23 N=16

BAO 2.7.1: 1.63 5.8::J::4.87 4.6::1: 4.01 5.2::1: 4.01
MAO 19.0::1:5.48 22.9:1: 8.69 22.0::J::8.38 21.4:t; 7.38
PAO 30.2:1:8.54 34.3:J: 15.3 32.7::1:I 1.66 33.7:1:16.43

Age 20.8::1:3.32 41.3:1:11.33 25.7::1: 8.27 4-5.7i:1O.15
(Year)

..-
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Spice and duodenal ulcer:

Materials and methods: In the present study the term spice was used

for capsicum frutescens (red cBIi, Bengali marich). We attempted to study
the effect of spice intake on duodenal ulcer. We observed that patients could
not quantitate in exact terms the amount of spice consumed, but they were able
to grade the intake. in simple terms e.g. average, above average and below average
by over al1 recall.

In one study, 25 DU patients were matched for age, sex and socio-
economic status with 25 control subjects taken from. hospital visitors. The
mean age in both groups was 34.3 ( 13.9 S.D.) years and there were 23 males
and 2 females in each group. In each group, there were 16 from middle, four
from lower middle and five from poor socio economic background.

In another study consisting of 100 DU patients, the spice intake was
recorded by reca]] method in their childhood, before and after onset of ulcer
dyspepsia.

In a different group of 39 DU patients, gastric acid output measurements

(BAO. MAO. and PAO) were done. Their spice intake was recorded as
in the previous groups. They were divided into three groups according to spice
intake and then comparisons of acid output between groups with different spice
intakes were done.

Results: These are shown in tables. In the study of comparison of spice
intake between DU patients and matched controls, it can be seen that there is no
significant difference between the two groups, only six DU patients and five control
subjects were in high spice intake group (Table XII).

Table XII Spice intake of 25 DU patients and 25 matched controls

Subjects Spice Intake
----- _._-- --_._----
High Average Low

DU patients

Controls
-- ,

In the study of spice intake in DU patients in childhood before and
after the onset of ulcer dyspepsia, it is seen that most DU patients reduce their
spice intake after they develop ulcer symptoms (Table XIII).

37
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fable-XIII: Spice intake in DU patients (n =100)
----

Spice intake

Average
Above average
Below average

In childhood

34
38
28
.P<O.OOI

Before DU. After DU.
------

30
41
29

11
2

87

----. -----

Correlation of acid output values with different degree of spice intake
in DU patients is shown in table XIV. The acid output values in the three
groups with different degree of spice intake are virtually same.

Table-XIV: Acid output of DU patients -relationship with spice intake

Spice Inta'ke

-----
BAO
MAO
PAO

Age (year)
.- .--

DISCUSSION

Prevalence Study: The prevalence of ulcer disease may vary widely in different
population groups. However population studies with endoscopy as the diag-
nostic method are few. In USA one year period prevalence of peptic ulcer
disease was found to be 1.7 to 1.9 percent between 1961 and 1981 (Kurata and
Haile, 1984). This was based on self reporting of ulcer disease and likely to be
underestimate of the true prevalence rate. Ihamaki, Varis and Siurala (1979)
in Finland carried out an endoscopic survey on 358 control subjects as part
of a study of gastric carcinoma. Active gastric and duodenal ulcers were
found in 0.28 and 1.40 percent respectively. This study is ovbiously based
on a small number of subjects and the prevalence was calculated on the basis
of active ulcers only. Hence figures may not only be unrepresentative of the
population but may also bc an under-estimate.

The prescnt study is uniquc in the sense that a reasonably defined population
was surveyed and about 90 percent of the target population was both inter-
viewed and endoscoped. This study gives an estimate of point prevalence
based on endoscopic demonstration of ulcer crater or unequivocal evidence of
ulcer disease such as deformities, scar, ulcer surgery and erosions. The
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High Average Low
-. ------

4.7:b. 3.2 5.7:!: 4.4 4.1:!: 3 6
20.7:1: 6.5 21.5::: 5.6 21.31: 6.7
30.5:!: 7.3 35.9-1:11.1 32.1 :-!:13.9--
35.0:!: 13.8 32.0:1::11.7 34.0:1::14.2
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prevalence of duodenal ulcer disease (11.9%) is much higher than any other
reported figure. If prepyloric ulcers are includal in the category of duodenal
ulcer the rate is still higher (13.47). The prevalence of gas tic ulcer (excluding
prepyloric ulcer) is no higher than other reported studies. As mentioned earlier
the other studies may be an under-estimate of the true prevalence but the
difference with our figures are so wide that it appears likely that the prevalence
in this study population is really very high. Reasons for such a high pre-
valence in our population is at present unknown and farther studies are being
carried out to identity factors contributing to this.

Clinical Presentation: The diagnosis of peptic ulcer disease has become
accurate and is within easy reach of clinicians with the advent of fiberoptic
endoscopy. It has n<?w become apparent that on one hand people without
duodenal ulcer may have classical and typical symptoms of duodenal ulcer
and on the other hand many subjects with duodenal ulcer may have atypical
symptoms or no symptom at all. All the subjects in this study had abdom'inal
pain, this being the reason for endoscopy. Hence the symptomatology of this
group of subjects may not represent the duodenal ulcer as a whole in Bang-
ladesh. Most of these subjects complained of epigastric burning and heartburn
and nocturnal pain. Food releived pain in most of our subjects but aggravated
it in some and had no or variable effect in a few. This is in agreement
with studies done in other population groups (Edwards and Coghi1\, 1968:
Horrocks and DeDombal, 1978; Earlam, 1976).

Peptic ulcer disease is beleived to be rare in children. With increased
awareness and easy availability of diagnostic facilities there is now evidence
that the disease may not be so rare (Nord and Lcbenthal 1980; Tedeasco et
al 1976). We could include only lIve children in one year in our report.
The disease is likely to be more common than this figure indicates because
children are only rarely referred to the Gastroenterology Department of our
Institute. It wi1\ be inappropriate to form an idea about the clinical features
uf duodenal ulcer in children from this small number of subjects. None of
these subjects had nocturnal pain, a symptom quite common and characteristic
in adult duodenal ulcer patients. Bleeding and perforation have been reported
to be more common in childhood ulcer (Grossman, 1981). This has been
attributed to lack of diagnosis of uncomplicated cases. One of our subjects
presented with melaena and another subject with gastric outlet obstruction
needing surgery. It can be concluded that dyspeptic symptoms in children
should 110t be ignored because proper diagnosis may help to avoid complications.

Acid Secrt'tion aod Duodenal Ulcer: Acid secretion values of both control

and D. U. subjects in this study are lower than those from Europe or North
America but are similar to the valu:=s observed in India (Lam et aI, 198 I;
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Vakil and Mulekar, 1965; Fung, 1970; Barod, 1963). The reason for this
difference is unknown. However, D.D. subjects in our study had higher
mean level of acid secretion than the controls which has been observed

in all other studies (Lam 1984). When acid output values in D.D, subjects
were analysed according to age at presentation, age of onset of symptoms,
duration of ulcer dyspepsia and history of gastro-intestinal bleeding, no appre-
ciable difference could be found. Lam & Sircus (1975) observed that early
onset of D.D. subjects had significantly higher level of acid secretion than sub-
jects with late onset. Similarly subjects with history of bleeding had higher
acid secretion. This is not so in our population. This may reOect difference
in the pathophysiological basis of D.D. disease in different population groups.

It is well accepted that gastric acid secretion plays a key role in the
genesis of duodenal ulcer. It is also wel1 accepted that maximal acid output
is dependent on parietal cell mass (Cheng et ai, 1977). It IS however not
well studied whether the sensitivity of the parietal cell also substantially in-
fluences the maximum acid output. It is well known that D.D. disease has
a tendency to remissions and recurrences but the factors responsible for this
phenomena are unknown. Theoretical1y mucosal resistance or acid secretion
rate must vary with time to explain this. A few studies have been perfor-
med to find out acid secretion rate in various phases of ulcer disease. Achord
(1981) found that a group of D.D. subjects with active ulcer had higher maximal
acid secretion that that of a group with healed ulcers. Our study done
longitudinally on the same subjects before and after healing support this ob.
servation.

Spice & duodenal ulcer: It is commonly beleived that high capsicum
(red ciJli, Bengali marich) intake is aetioiogically related to duodenal ulcer.
This has not been substantiated by any scientific study. In the present study the
capsicum intake of D.D, subjects and controls was similar. However, D.D. subjects
of this study generally reduced their capsicum intake after the development
of duodenal ulcer dyspepsia. There may be two reasons for this: Capsicum
may aggravate symptoms or popular belief that capsicum is an offending agent
leads them to reduce or stop taking it. The acid output values were similar
in high or low capsicum intakers in our study, This perhaps reflects that
capsicum intake is not aetiologicaly related to ulcer disease. Kumar et al. (1984)
showed that capsicum ingestion does not influence ulcer healing induced by
adequate antacid therapy.

In our study capsicum intake could not be quantitated but was an appro-
ximate subjective estimation made by the D.D. and control subjects. It is
however reasonable to conclude that capsicum is unlikely to be a major factor
in the aetiology of duodenal ulcer. However, the relationship br-tween capsicum
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intake and duodenal uIcer may not bea simple one and merits further detailed

study.

These studies in duodenal u1cer disease in Bangladesh have revealed several

interesting features. A high prevalence of this disease has been found and
despite popular belief. no relationship with spice intake was seen. Lower leveh.
of acid output than Western subjects and a phasic variation of acid secretion
in D.U. patients have been observed. Further investigations to find out the
cause of the high prevalence and the significance of other findings need to be
carried out.
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