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Epidemiology of intestinal and diffuse types of gastric 
carcinoma in the Mount Kil imanjaro area, Tanzania 

J . N. K I T I N Y A , I'. A . L A U R E N , M. E. J O N E S A N D L. P A L J A R V I * 
Departments of Pathology and Medicine, Kilimanjaro Christian Medical Centre, Moshi, Tanzania, 

and • Department of Pathology, University of Turku, Turku, Finland 

Summary 

Carc inoma of the s tomach is the commones t 
malignancy in the Moun t Ki l imanjaro area of 
Tanzan ia , with relative f requencies of 16.3 and 
15.1% of all mal ignancies for males and 
females , respectively; and even considerably 
higher populat ion based incidences than in 
o ther Afr ican registries. In this a rea with high 
risk for gastric ca rc inoma the rat io of intestinal 
to d i f fuse type ( I : D ) was significantly higher, 
4.1 compared with 2.1 in the o the r , lower risk, 
regions of Nor the rn Tanzan ia . T u m o u r s of in-
testinal type were more o f t en seen in young pa-
tients a round Mount Ki l imanja ro than in o ther 
countries, 6 . 0 % of the pat ients with an I :D of 
3.7 being unde r 35 years of age. Likewise, the 
proport ion of females with gastric carcinoma 
was higher in the Mount Ki l imanjaro area with 
an I :D rat io of 3 .1 , compared with 1.7 in 
females f rom the o ther regions. T h e high 
frequency of s tomach cancer in the Mount 
Ki l imanjaro a r ea may be due to the influ-
ence of volcanic soils. 

Resume 

Le cancer de Pes tomac (carc inome) est la mal-
adie la plus c o m m u n e dans la region du Mont 
Ki l imanjaro en Tanzan ic avee une f requence 
relative de 16.3 ft 15.1 pour cent affectant la 
population male aussi b ien que la populat ion 
fcmelle. D ' a p r e s les rappor ts disponibles, cet te 
incidence est plus <Hev£e c o m p a r e aux aut res 
parties de I 'Afr ique . Dans cet te region ou les 
cas de carc inome gas t r iquc sont triis elevds, la 
population d e s c a s intestinaux r£pandus (diffus) 

Correspondence: James N Kitinya. Department of 
Pathology. Muhimbili Medical Centre, Faculty of 
Medicine, PO Box 65002, Dar es Salaam, Tanzania. 

est considerablement «51ev<5, 4.1 par rappor t ft 
2.1 dans les autres regions de moindre risque au 
nord de la Tanzanic . Les tumeurs des cas in-
testinaux ont souvent observes cliez les 
jeunes pat ients dans la region du Mont Kili-
man ja ro que dans les autres pays. Presque 3.7 
pour cent sur 6.0 pour cent des maladies de-
ssous de 35 ans sont atteint des cas intestinaux 
du type repandu (diffus). Egalemcnt la propor-
tion des femelles atteint de carc inome gastr ique 
etait plus <5lev<5 dans la region du Mont Kiliman-
jaro avec une proport ion de cas de maladie in-
testinale diffus de 3.1 par rapport ft 1.7 de 
femelles sc trouvant dans les autres regions. La 
frequence dlevce des cas de cancer d ' e s tomac 
dans la region du Mont Kil imanjaro est peut-
etrc du a ( 'influence des sols volcaniques. 

Introduction 

Recently, several morphological classifications 
of stomach carcinomas have been proposed 
[1-3| . Of these, the classification of Lauren (1) 
into diffuse and intestinal types seems to be 
most appropr ia te to be used both as a prognos-
tic indicator and in the epidemiological study of 
s tomach cancer. It has been shown that a high 
proport ion of intestinal type tumours , or a high 
ratio of intestinal to diffuse type ( I :D) , is an 
indicator of high risk areas for s tomach cancer 
(4-6]. The intestinal type decreases as a region 
experiences a decrease in the incidence of 
gastric cancer , while no change is seen in the 
incidence of the diffuse type 17—9]. 

In East Afr ica , s tomach cancer has generally 
a low relative frequency of all malignancies. In 
Tanzan ia , previous reports have commented 
on the higher prevalence of s tomach cancer in 
the area a round Mount Kil imanjaro 110, 11 J. In 
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this pape r we report that the Mount Kiliman-
ja ro area is a high incidence a rea , with a high 
l : D ra t io , and that tumours of intestinal type 
are more often seen in females and in a younger 
popula t ion than in the o ther regions. 

Patients and methods 

W e have s tudied 440 eases of s tomach cancer 
not if ied by Ki l imanjaro Cancer registry be-
tween March 1971 and April 1980. Of these , 
279 were histologically proved. In the same 
s tudy pe r iod , 4953 malignant t u m o u r s were re-
corded in the indigenous black popula t ion . 
Forty-eight per cent of the malignancies were 
biopsies and autopsies of pat ients t rea ted 
at the Ki l imanjaro Christ ian Medical Cen t re 
( K C M C ) , 52% were biopsies sent to the pathol-
ogy depa r tmen t of K C M C from 46 o ther hospi-
tals in Nor thern Tanzania . 

Ki l iman ja ro a rea , or Moshi district of Kili-
m a n j a r o region (Fig. 1), provided 3 0 % of the 
cancer mater ia l . It has an area of 5310 square 
ki lometres and a populat ion of 645,630 people 

FIR. I. Map of Tanzania with the regions of Northern 
Tanzania, and a special map of the Mount 
Kilimanjaro area. 

(mean 1977 es t imate) . It is the most densely 
popula ted rural a rea in Tanzan ia , and medical 
facilities are readily available to most people 
(11. I2 | . The re is less underdiagnosis of diseases 
in the Mount Ki l imanjaro area than in the other 
regions of Nor the rn Tanzania . Most of the 
populat ion lives on the slopes of the dormant 
volcano. Mount Ki l imanjaro (5896 metres) , up 
to an al t i tude of 2500 metres . T h e other regions 
served by K C M C are plains or plateaus 500-
1500 met res high with a few mounta in ranges, 
with an area of nearly 200.000 square kilo-
met res and a popula t ion of 4.2 million. 

In the Mount Ki l imanjaro a r ea , as well as in 
these o the r regions , the people are ethnically 
Ban tu , except for the Nito-Hamit ic Masai and 
Iraqis in par ts of the A r u s h a region. More than 
9 0 % of the people in all regions are peasants. 
The re is regular rainfall in this a rea and the soil 
is fert i le , so the people here have the highest in-
come per capita in Tanzan ia [12). In the other 
regions, the cl imate is dry and agricul ture is not 
so product ive . T h e people , t he re fo re , belong to 
the low- or medium- income groups in the coun-
try. T h e diets are basically similar but fresh 
vegetables , bananas and frui ts are more readily 
available in the Mount Ki l imanja ro area than in 
the o ther regions. 

O n e of us ( P . A . L . ) reviewed all the 279 cases 
in which histology was avai lable . O n e hundred 
and thirty-five were of pa t ien ts coming from the 
Ki l imanjaro a rea , and 144 were f rom o ther re-
gions. Ano the r 161 cases had been diagnosed 
by radiology. T h e histological and geographical 
distribution of the cases is shown in Table 1. 
For each case, the age . sex and place of resi-
dence were ob ta ined f rom the laboratory forms 
or f rom the case files of K C M C . 

T h e histologically proven cases of gastric car-
cinoma were classified into: intestinal (65 .9%) . 
diffuse (23 .3%) and unclassified ( 1 0 . 7 % ) types 
using Lau ren ' s critieria |1]. 

T h e rat io of intestinal type to d i f fuse type 
( I :D) in the Mount Ki l iman ja ro a rea was com-
pared with that in the o the r regions, stratified 
according to age and sex using the Mantel-
Maenszel Chi-square test with Ya le ' s correc-
tion for continuity [ 241. A probabi l i ty of P -
0.05 was used as threshold of significance, using 
two-tailed tests. 

T h e popula t ion-based and age-specific inci-
dence rates were calculated for the Mount Kili-
m a n j a r o a rea a lone , f rom 1975 to 1979. T h e 
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figures of the 1976 census and the unofficial 
figures of the 1967 census were corrected to 
the mean 1977 es t imate | I 3 | . T h e incidence 
rates were ad jus ted for age to the 'Af r ican stan-
dard populat ion ) 141. 

Results 

The regions of Nor thern Tanzania could be di-
vided into high, m o d e r a t e and low risk areas for 
gastric carc inoma, according to the relative fre-
quency of all t umour s (Table 1). The highest 
proportional f r equency , 16.3% for males and 
15.1% for females was seen in the Mount Kili-
manjaro a rea , with the two neighbouring re-
gions of Pare and Arusha showing the next 
highest f requencies . For the Mount Kiliman-
jaro area , the c rude populat ion-based inci-
dence rate per 10s was 4.7 for males and 3.9 for 
females; and the incidences age adjus ted to 
the African s tandard popula t ion were 7.3 
and 6.0. respectively. 

In the Mount Ki l imanja ro a r e a . 95 out of 130 
(73%) of the histologically d iagnosed tumours 
were of intestinal type , while in the o ther re-
gions 83 out of 140 ( 5 9 % ) were of this type 
(Table 2). T h e r e was a higher I :D rat io for both 
sexes and age groups in this a rea than in the 
other regions. Overa l l , the I :D rat io in the 
Mount Ki l imanja ro area of 4.1, compared with 
2.1 in the o ther regions, was significantly higher 
(-/2 ( M H ) = 4.779. P < 0.05) . T h e relative risk 
of having intestinal type carc inoma was 2.03 
times grea ter fo r pat ients who live in the Mount 
Kilimanjaro area than those who live in the 
other regions of Nor the rn Tanzania (Table 2). 

The p reponderance of male pat ients with sto-
mach carcinoma was less, giving a sex rat io of 
1.3 : 1 in the Mount Ki l imanjaro area versus 
1.9 : 1 in o ther regions. This was caused by the 
higher n u m b e r of intestinal type tumours in 
females. In this area the I :D rat io in females 
was 3.1 and in the o ther regions it was 1.7. 

The age distribution of the pat ients calcu-
lated as below o r above 40 years is shown in 
Table 2. The mean age of the pat ients with in-
testinal type carcinoma was 2 .3 years lower in 
the Mount Kil imanjaro area than in the o ther 
regions, but the mean age of the pat ients with 
diffuse type carcinoma was 6.2 years higher in 
this area than in the o ther regions. T h e I ;D 
ratio increased with age , except in females f rom 

the Mount Kil imanjaro area who showed a de-
crease as in those above 40 years. T h e highest 
ratio of 6.1 was seen in males above 40 years 
from the Mount Kil imanjaro a r ea , and the 
lowest ratios of 0.6 for males and 0 .8 for fe-
males were seen in those under 40 years f rom 
the other regions of Nor thern Tanzania 
(Table 2). 

In the youngest age groups, below 35 years , 
11 out of 14 cancer patients from the Mount 
Kilimanjaro area had intestinal type tumours , 
and f rom the o ther regions, four out of 13 had 
this tumour type. In these very young groups , 
the intestinal type was more c o m m o n in the 
Mount Kil imanjaro area than the diffuse type, 
I:D 3.7 for both sexes, but in the o ther regions 
the diffuse type was predominant , I :D 0.4 for 
both sexes (Table 2). 

Discussion 

Lauren 's classification of s tomach carc inomas 
has been used by several au thors in the epide-
miological study of these tumours . It has been 
shown that high incidence a reas have a higher 
proport ion of the intestinal type of s tomach car-
cinoma (high I :D ratios), while low incidence 
areas have a small proport ion of such tumours . 
The intestinal type has, the re fo re , been called 
the epidemic type of s tomach carc inoma [4, 6. 
15). Indirect methods like this for the est ima-
tion of incidences of malignancies are most 
valuable in developing countr ies . For many 
reasons 116) there is a varying amount of under -
diagnosis of malignancies in Afr ican countr ies , 
and this is reflected in the popula t ion-based in-
cidence rates of all malignancies registered in 
these countr ies (Table 3). In Afr ica a high pro-
port ion of intestinal type s tomach carc inoma in 
high risk regions or popula t ion groups is re-
por ted from South Afr ica [ 17) and Uganda (16). 

In the Mount Ki l imanjaro area we found that 
the I :D ratio of 4.1. compared with 2.1 in the 
o ther regions of Nor thern Tanzan ia , was statis-
tically significant. Tha t the Mount Ki l imanjaro 
area is a high risk area for s tomach carc inoma 
is fur ther suppor ted by the finding that the 
populat ion-based incidence rates , as well as the 
relative f requency of s tomach carcinoma for 
this a rea , are some of the highest recorded in 
Africa (Table 3). 

The lower ratios of I :D in the o ther regions of 
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Tabic 3. Incidcncc of carcinoma of the stomach in some African regions ami in American blacks 

Age adjusted incidence' Relative frcqucncy All malignancies 
rate per 10* % of all malignancies crude incidcncc rate 

Region Male Female Male Female Male Female 

Mount Kilimanjaro area. Tanzania 7.3 6.0 16.3 15.1 35.2 26.2 
Uganda, Kyadondo (14| 2.0 0.8 4.1 1.0 39.4 48.1 
Nigeria. Ibadan (23) 4.2 3.7 7.1 4.7 33.7 45.1 
Zimbabwe, Bulawayo (23) 5.8 4.3 3.8 4.0 102.1 44.9 
South Africa, Natal Africans (22J 6.6 3.6 5.2 3.5 126.8 101.7 
California, Blacks (23| 12.0 3.3 6.3 2.6 263.5 204.6 

Whites (23] 5.9 3.2 4.0 2.5 355.6 378.4 

• Incidences of carcinoma of stomach are adjusted for age to the 'African Standard Population* 

Nor the rn Tanzania indicate that they arc e i ther 
mode ra t e or low risk areas for gastric carci-
n o m a , as could be anticipated f rom the lower 
relative f requency of this tumour in these re-
gions. As one moves away from the high risk 
Mount Ki l imanjaro a rea , there seems to be a 
gradual decline in the incidence of s tomach can-
cer , such that immediately adjacent areas show 
a mode ra t e risk, while those far ther away are 
low risk areas (Fig. 1). 

The intestinal type of carcinoma is character-
istically more prevalent in males and in o lder 
age groups , compared with the diffuse type [1 J. 
For example , in Finland with a declining inci-
dence of gastric cancer, the intestinal type has 
totally d isappeared from age groups under 35 
years , and the mean age of the pat ients with in-
testinal type carcinoma is 8 years higher in 
males and 8.3 years in females than that of pa-
tients with diffuse carcinoma (9). In the Mount 
Ki l imanjaro area the mean age of the pat ients 
with intestinal type carcinoma was only slightly 
higher than that of patients with di f fuse type 
carc inoma, 51.2 i \ 49.3 years. In the other re-
gions of Nor thern Tanzania , corresponding fi-
gures show a 10-year difference. 53.5 i>. 43.1 
years. 

A much younger populat ion of both sexes 
with intestinal type carcinoma was present in 
the high risk area where an excess of young pa-
tients, 11 of 14 i'. 4 of 13 in the o ther regions, 
were below 35 years of age. This is a striking 
characterist ic of the disease in this a rea , which 
has not been seen in other countries. T h e high 
I :D rat io implies that the increase of young pa-
tients with cancer not only reflects the youthful-

ness of an Afr ican popula t ion (141 but also 
probably m e a n s that a fac tor , or factors, re-
sponsible for this high f r equency a rc operative 
f rom ear ly ch i ldhood o r adolescence . 

Several env i ronmen ta l factors have been im-
plicated in the pa thogenes is of s tomach cancer. 
Many of the a reas with high ra tes of stomach 
cancer a r e geologically young volcanic regions 
such as Iceland. J apan a n d Chi le [1S|. and the 
mounta inous a reas of Co lombia HI Mount 
Ki l imanja ro is a do rman t volcano, and it is 
the re fore possible that a fac tor that predisposes 
to the deve lopmen t of intest inal type stomach 
cancer is present in the soil of this a rea but is 
missing in the lower risk non-volcanic areas 
a round it | 6 . 19). 

Alcohol consumpt ion has been implicated in 
the pa thogenes i s of intest inal type carcinoma of 
s tomach in Af ro -amer i cans |15 | . T h e r e are no 
detai led s tudies on the pa t t e rn of alcohol con-
sumption in Nor the rn Tanzan ia but generally 
alcohol m a d e f rom b a n a n a s is m o r e commonly 
used in the Mount K i l iman ja ro a rea . Arusha 
and Lushoto . Alcohol intake usually s tar ts from 
early chi ldhood in these a reas . In the low risk 
areas of Nor the rn T a n z a n i a , alcohol made from 
cereals is the p r edominan t type a n d its con-
sumpt ion s tar ts later in adolescence or early 
adu l thood . 

Diet is also supposed to have an inf luence on 
rates of carc inoma of the s tomach . A protective 
effect of vegetables and frui ts has been demon-
st ra ted 120] while salty and d r ied foods seem to 
have the oppos i te ef fect (21). In the Mount Kili-
m a n j a r o a rea fresh vegetables and fruits are 
readily available th roughout the year , whereas 
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Gastric carcinoma in Tanzania 95 

they a rc not in most of the lower risk areas. 
Probably the protect ive effect by these is offset 
by o ther factors present in the Mount Kiliman-
jaro area . 
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