
BriUsh Jowmmod Cancer (199) 7 769-773
© 1995 Stockton Press Al rghts reserved 0007-0920/95 $12.00

Risk factors associated with oesophageal cancer in Bulawayo, Zimbabwe
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Sununr This report presents information on n'sk factors for oesophageal cancer in Bulawayo. Zimbabwe.
The data analysed were from the Cancer Registry of Bulawayo for the years 1963-77. when all registered
patients were interviewed using a standard questionnaire. The age-standardised incidence rates in the urban
population of Bulawayo in the first 10 year period were 58.6 per 100 000 in men and 8.1 in women. The
distribution of risk factors was assessed in 881 oesophageal cancer cases (826 male. 55 female) and a control
group comprising other non-tobacco- and non-alcohol-related cancer (5238) cases. There was a marked
geographical gradient in risk in both sexes. which remained after adjustment for lifestyle vanrables.. In men
tobacco smoking was significantly associated with risk of oesophageal cancer. with the relative risk rising to
5.7 among smokers of 15 or more g day-': this effect is independent of alcohol drinking. Among women who
had ever smoked tobacco. the relative n'sk was 4.0 compared with those who had never smoked. Alcohol
intake showed no independent effect on risk. Low socioeconomic status [odds ratio (OR) = 1.5: confidence
interval (CI) = 1.0-2.1] and working as a miner (OR = 2.5: CI = 1.5-4.2) conferred increased risks in
comparison with men of high socioeconomic status.
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Cancer of the oesophagus varies widely in incidence between
different parts of the world. One area of high risk is in
southern and eastern Africa, where it constitutes 11.5% of
cancers in men, corresponding to an annual age-standardised
incidence rate of 20.7 10-5 (Parkin et al., 1993). Previous
reviews (Oettle. 1964: Cook, 1971) have drawn attention to
the male excess (ranging from 1.5 to 12 in different series).
and the apparent increase in incidence over time, with hos-
pital series from the 1930s and 1940s suggesting that it was at
that time a relatively rare condition. Within east and
southern Africa, areas of high and low incidence are inter-
mingled, and the sharp geographic gradients in nrsk suggest a
predominant role for environmental carcinogens in the
aetiology (Day and Mufioz. 1982).

In this report, we present the results of an analysis of the
data from the cancer registry in Bulawayo, Zimbabwe. col-
lected during the period 1963-77. The aim is to examine the
association between oesophageal cancer and various environ-
mental factors, such as occupation and smoking habits. A
detailed description of the Bulawayo cancer registry and the
results for all of the major cancers have been presented
elsewhere (Skinner et al.. 1993).

Methods

The cancer registry of Bulawayo, Zimbabwe. functioned dur-
ing the period 1963-77. It was located in Mpilo Central
Hospital (MCH), which is a large regional hospital acting as
a referral centre for the south-western part of the country.
including the provinces of Matabeleland (North and South).
Masvingo (formerly Victoria) and Midlands. Details of the
registry and its methodology have been presented previously
(Skinner et al., 1970, 1976. 1993).

Incidence rates can be calculated for the urban area of
Bulawayo (for which registration was considered to be
relatively complete) for the period 1963 -72. During this
decade the average annual population at risk was 105 630 for
males and 73 340 for females. Population denominators were
uncertain in the last quinquennium of registration (1973-77).
Age-standardised rates were calculated using the world stan-
dard population, with the upper category of 60 +.

All cancer cases attending Mpilo Hospital were interviewed
with a standard questionnaire. or. if the individuals
themselves could not be contacted. an attempt was made to
interview the relatives (the identity of person interviewed was
not recorded on the questionnaire). The information col-
lected included demographic data. occupation. educational
level, tobacco smoking. alcohol dnrnking, medical history and
sexual and reproductive history for women. There were no
questions concerning dietary habits.

Cases of oesophageal cancer were compared with a control
group comprising all other registered tumour cases. but exc-
luding other cancers which have been related to alcohol and
tobacco consumption in studies in Western countries (oral
cavity/pharynx. liver, larynx, lung and bladder cancers. and
cervix cancer in women). Occupation had been recorded in
97 categories; these were regrouped into six levels [low status.
medium status, high status, farmer. miner, other (military,
institutional inmates, unemployed. retired)] for analysis.
Cigarette consumption was analysed at five levels (non
smoker. ex smoker. <15 daily. > 15 daily. not specified).
and a variable for 'total tobacco consumption' was created.
calculated from cigarette and pipe smoking on the basis that
1 cigarette = 1 g, and one pipeful = 0.63 g. The frequency of
consumption of alcohol in the form of local 'African' beer.
'European' beer and wine and spirits was recorded as daily,
weekly, occasionally and never. A variable for 'total alcohol'
was created, with the same categonres.
Odds ratios (ORs) for each risk factor, with 95%

confidence limits, were estimated. while controlling for poten-
tial confounding variables, by multivariate regression. using
the GLIM software package (Baker and Nelder, 1978). Sub-
jects with missing values for the variables studied were
included in the analyses as a separate category. Individuals
non-resident in Zimbabwe were excluded from the analysis.
P-values for trend were calculated by categorising and scor-
ing the exposure variable and treating it as continuous.

Results

Not all of the patients (or their relatives) could be inter-
viewed, and in those who were, the questionnaire was not
always completed. Overall, a complete interview was ob-
tained in 72.6% of oesophageal cancer cases, and in 71.3%
of the control group cancers.
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A total of 881 (826 in men and 55 in women) cases of
oesophagus cancer were registered in Zimbabwe in 1963-77.
Seven hundred and sixty (86.3%) of these cases had been
verified histologically, and of these. 90% were squamous cell
carcinomas. The 826 cases in men were compared with 3007
controls and the 55 cases in women were compared with 2231
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controls. The mean age of the oesophagus cancer cases was
55.7 years (55.7 in men and 54.9 in women). The major
cancers in the control series for men were prostate (367), skin
(337). lymphoma (270), stomach (261). leukaemia (168), penis
(167), Kaposi's sarcoma (140) and pancreas (119). In women,
the controls comprised breast (344), skin (239), ovary (135),
lymphoma (124). stomach (112). leukaemia (104) and corpus
uteri (99).

Figure 1 illustrates the age-specific incidence in males and
females: after the youngest age groups, the incidence in men

is consistently about eight times greater than in women. The
age-standardised incidence rate (world standard) was 58.6 per
100 000 in men, and 8.1 in women.

Table I shows, for both sexes, the distribution of cases and
controls and odds ratios by province of residence. The risk is

significantly higher in Matabeleland North than in Matabele-
land South. Midlands and Victoria provinces.
Table II shows the distnrbution of cases and controls by

smoking habits in men. Smoking was a strong predictor of
risk for carcinoma of the oesophagus. The risk was sig-
nificantly elevated in all smoking categories compared with
non-smokers. There was also a clear dose-response effect,
with the highest risk in the heaviest smokers (4.3 in smokers
of > 15 cigarettes daily, 5.7 in smokers of > 15 g of tobacco)
which was independent of the other factors such as alcohol
consumption, mainly local beer.

In women, the prevalence of smoking was very low (13%
and 2.2% among cases and controls respectively). Individuals
who had ever smoked exhibited a significantly increased risk
for carcinoma of the oesophagus. relative to those who had
never used any tobacco products. after adjustment for
alcohol consumption (OR = 4.0, 95% CI = 1.0- 15.8) (data
not shown)

There is no important effect of alcohol on risk (Table III),
with an apparently small protective effect of occasional con-

Table I Risk of oesophagus cancer according to province of residence

Cases Controls ORa OK (95% CIv

Males
Matabeleland North 448 1202 1.0 1.0
Matabeleland South 169 654 0.7*** 0.7 (0.6 0.9)**
Midlands 151 749 0.5*** 0.6 (0.5 0.7)***
Victoria (Masvingo) 49 337 04*** 0.5 (0.3 0.7)***
Other 9 61 0.4** 0.4 (0.2 0.9)*

Females
Matabeleland North 34 790 1.0 1.0
Matabeleland South 13 582 0.4* 0.5 (0.2 0.9)*
Midlands 4 554 0.1*** 0.1 (0.1 0.4)***
Victoria (Masvingo) 3 229 0-3* 0.3 (0. 1. 1)
Other 1 72

'OR. odds ratio adjusted for age only. bOR. odds ratio adjusted for age.
smoking habits (total tobacco) and drinking habits (total alcohol).
*P<0.05. **P<0.01. ***P<0.001.

Table n Odds ratios of oesophagus cancer associated with smoking habits
(men)

Cases Controls OR0 OK (95% CIJ
All cigarettes
Non-smoker 148 1026 1.0 1.0
Ex-smoker 21 37 3.2*** 3.1 (1.7 5.6)***
<15 daily 277 496 3.2*** 3.1 (2.4 4.0)***
> 15 daily 49 71 45*** 4.3 (2.8 6.7)***
Not specified 47 75 3.9*** 3.4 (2.1 5.4)***

Trend test P<0.001 P<0.001

Total tobacco
Non-smoker 120 947 1.0 1.0
Ex-smoker 21 38 3.5*** 3.4 (1.9 6.2)***
<15 g daily 279 542 33*** 3.5 (2.7 4.5)***
) 15 g daily 71 91 5.4*** 5.7 (3.8 8.4)***
Not specified 56 116 3.2*** 2.8 (1.8 4.2)***

Trend test P<0.001 P<0.001
aOR. odds ratios adjusted for age only. bOR. odds ratios adjusted for age.

province, occupation and drinking habits (total alcohol). ***P<0.001.
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Table III Odds ratios of oesophagus cancer associated with drinking

habits (men)
Cases Controls R0f ORk (95% CI)

Local beer consumption
None 132 637 1.0 1.0
Occasionally 43 194 0.9 0.6 (0.4 0-9)*
Weekly 120 378 1.1 0.8 (0.6 1.1)
Daily 211 535 1.4* 0.9 (0.7 1.3)
Not specified 54 106 1.9* 1.4 (0.9 2.1)

Total alcohol consumption
None 144 654 1.0 1.0
Occasionally 44 206 0.8 0.6 (0.4 0.9)*
Weekly 121 387 1.1 0.8 (0.6 1.1)
Daily 212 539 1.3* 0.9 (0.7 1.2)
Not specified 41 68 2.1** 1.8 (1.1 3.0)*
'OR. odds ratio adjusted for age only. bOR. odds ratio adjusted for age.

province. occupation and smoking habits (total tobacco). *P< 0.05.
**P<0.01.

Table IV Odds ratios of oesophagus cancer associated with occupational
status (men)

Occupational
status Cases Controls OR0 ORb (95% CI,

Medium + high 59 236 1.0 1.0
Low 208 468 1.7*** 1.5 (1.0 2.1)*
Farmer 218 881 0.9 0.9 (0.6 1.3)
Miner 49 80 2.1** 2.5 (1.5 4.2)***
Other 76 211 1.5* 1.4 (0.9 2.2)
'OR, odds ratios adjusted for age only. bOR, odds ratio adjusted for age.

smoking habits (total tobacco) and drinking habits (total alcohol).
*P<0.05, **P<0.01. ***P<0.001.

sumption of local beer (OR = 0.6: CI = 0.4-0.9) after con-
trolling for tobacco consumption.

Table IV presents the estimated odds ratios of oesophagus
cancer according to occupational status. A significant in-
creased risk was found for lower occupational status
(OR = 1.5: CI = 1.0 -2.1) compared to high status in men.
This effect is independent of tobacco or alcohol consumption.
Miners appear to be at slightly increased risk in the fully
adjusted model (OR= 2.5; CI = 1.5-4.2).

Discussion

The quality of the cancer data in the Bulawayo registry is
good. as judged by the high proportion of cases with a
histological verification of diagnosis. Although special studies
(Flegg Mitchell. 1967) suggested that some under-registration
was possible in the elderly. this does not seem to have been
the case for oesophageal cancer, for which age-specific
incidence rates in the upper age groups were very high
(Figure 1). The importance of various risk factors was inves-
tigated in a case-control comparison. using other cancers as
controls. This design has many practical advantages. It has
often been used to examine cancer registry databases, and
may also minimise recall and interviewer bias (Linet and
Brookmeyer. 1987: Smith et al., 1988). However, in order to
produce unbiased estimates of relative risk it is important
that, with respect to the variables of interest, the 'other
cancers' are representative of the source population of the
cases. The use of a wide range of different cancers maximises
this possibility. and we deliberately excluded cancers known
to be associated with tobacco or alcohol.

Interview of the patients or their relatives was complete
only for three-quarters of the cases, and even for subjects
completing the interview, a considerable percentage of res-
ponses were recorded as unknown: for example only 60% of
subjects gave a full smoking history. With participation rates
of 60-70%, there is always the possibility of bias due to
differential selection (for example. for smoking status) in
cases and controls. However, since the controls were them-

selves cancer cases. this might be less likely than in most
cases-control studies, in which non-cancer patients or heal-
thy individuals constitute the control group, and non-
participation rates quite often exceed 30-40% (Armstrong et
al., 1992).
The very high recorded incidence rate of oesophageal

cancer in men in Bulawayo (58.6 per 100 000) confirms the
high risk observed in previous studies in southern and east
Africa. and the marked variation with place of residence (at
least 2.5-fold) reflects the pattern observed elsewhere in the
region of localised areas of high and low incidence (Cook.
1971). Skinner (1967), however, suggests that some of the
apparent excess in Bulawayo residents (and hence in Mata-
beleland North, where Bulawayo is located), results from
cases of this rather fatal cancer failing to reach Mpilo hos-
pital from rather more distant localities. While it is possible
that such a bias may account for some of the apparent excess
of cases in Matabeleland North. the proportion of oesopha-
geal cancer cases from this province (54.7%. Table I) is
higher than the proportion of other equally fatal cancers
such as stomach (43.4%). liver (52.8%) and lung (45.0%).
(Skinner et al.. 1993).
The striking geographical distribution of oesophageal

cancer has resulted in many theories about possible en-
vironmental factors, particularly in the diet. Cook (1971)
reviews these, and is particularly impressed with the geo-
graphical association with maize, and consumption of locally
produced maize beer. In the present study there was a clear
effect of smoking but no association with consumption of
alcohol (mainly locally made beer).
Although there have been no previous aetiological studies

of oesophageal cancer in Zimbabwe Rhodesia. the finding of
a predominant role for tobacco smoking has been observed
in several hospital-based case-control studies from South
Africa. The earliest (Bradshaw and Schonland, 1969) exam-
ined 98 cases and 341 hospital controls (unmatched for age)
in Durban. This study was reanalysed along with a later
study (Bradshaw and Schonland. 1974) of 196 male cases
aged >35 and 1064 age-matched controls in Baragwanath
hospital. Johannesburg. In both studies there was a marked
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association with tobacco use. particularly the use of pipe
tobacco in cigarettes (relative risks of 5.4 in Durban. and 7.8
in Johannesburg. relative to non-smokers). Univariate anal-
ysis suggested increased risk with use of alcohol, but
examination of risks cross-tabulated by tobacco and alcohol
consumption suggested that tobacco was the relevant agent.
with alcohol giving no residual increase in risk within
tobacco use categories. In a more recent study in Durban
carried out in 1978-81 (van Rensburg et al., 1985) 211
hospital cases (Zulu males) were compared with controls
matched for age and residence (urban-rural) on 273
variables (socioeconomic. carcinogen exposure, food, to-
bacco, alcohol). Sixteen initially emerged as significant, in-
cluding education (higher risk in the educated) and use of
home-made spirits (increased risk). However, in the final
multivariate model only, four variables remained: cigarette
smoking [relative risk (RR) = 2.64 current. 1.62 past], buying
maize meal (RR = 5.73 daily. 2.39 weekly. 1.0 less often),
pipe smoking (RR = 2.08 current. 1.44 past) and use of
margarine butter (protective).

In the more rural population of Transkei. a recent
hospital-based study compared 100 oesophageal cancer
patients with controls matched by age and education level
(Sammon. 1992). There was no significant difference between
the two groups in their use of traditional beer, but there was
a positive association with smoking (RR = 2.6). An earlier
study in Transkei comparing areas at high, medium and low
incidence of oesophageal cancer had suggested that preva-
lence of tobacco smoking (particularly pipes) was correlated
with nrsk, with only a weak correlation with the prevalence of
consumption of different alcoholic beverages (McGlashan et
al.. 1982).

In contrast. a case-control study in the more urban
population of Soweto. South Africa (Segal et al.. 1988) had
found that both alcohol and tobacco smoking had indepen-
dent (and multiplicative) effects on nrsk. This population had
much higher levels of alcohol consumption than that in
Bulawayo, or those in the earlier studies cited above. In
Bulawayo the principal form of alcohol consumed was local
African beer' made from maize. Among controls with
quantified alcohol consumption, only 3.6% consumed Euro-
pean beer at least weekly. and just 0.3% wine or spirits.
Since these local beers are low-alcohol content (about 2%:
FAO, 1968). individuals in the heaviest drinking category
('daily') were probably consuming no more than 20-40 g of
alcohol daily. The relative risk associated with this level of
consumption is less than 2 in studies in South America (De
Stefani et al.. 1990: Castelletto et al.. 1994) and it is con-
ceivable that a risk of this magnitude could have been
missed. if attenuated by misclassification resulting from the

rather imprecise categonrsation of alcohol consumption. It is
also possible that the difference relates to the poorer nutri-
tional status of the Soweto population. related to the heavy
consumption of maize-beer, as Segal et al. (1988) suggest.
The association of oesophageal cancer with extensive use of
purchased maize meal observed in the study of van Rensburg
et al. (1985) was postulated to reflect a diet with possible
deficiencies in vitamins and minerals, and geographical cor-
relations within South Africa have hnked areas with such
deficiencies to high risk of oesophageal cancer and its precur-
sor lesions (van Rensburg et al.. 1983; Jaskiewicz. 1989). It is
possible that contamination of maize with Fusarium monili-
formis and the ingestion of mycotoxins plays a role also, as
suggested by some studies reporting higher levels of con-
tamination in the areas of highest nrsk (Marasas et al.. 1979;
Sydenham et al., 1990). perhaps by inducing malabsorption
of micronutnrents (van Rensburg et al.. 1983).

In the present study no information was available on diet
or nutritional status of cases and controls but the striking
geographic variations in nrsk and the association with social
status may both be mediated through dietary deficiencies. A
higher risk in individuals of lower socioeconomic status has
been noted in several studies (Martinez. 1969: de Jong et al.,
1974; Pottern et al., 1981; Segal et al., 1988). However, in
most parts of the world, including the high-risk populations
of South Africa, where the high nrsk is ascnrbed to nutnrtional
deficiency, the sex ratio is relatively close to 1. in comparison
with the marked male excess (about 8:1) in Bulawayo.

In conclusion, this study suggests that smoking is an
important risk factor for oesophageal cancer in Bulawayo.
However, with the relative risks and smoking prevalence data
of Table III, tobacco smoking can account for only 54% of
the risk in men in Bulawayo. so that the very high rates
which were observed are only partially explained by this
cause. It is clearly important to determine whether the high
incidence rates of the 1960s and 1970s are still present today.
Recent results from the cancer registry in Harare. Zimbabwe
(Chokunonga. 1992), suggest that oesophageal cancer re-
mains the second most common cancer of men (after
Kaposi's sarcoma). Further research on the role of dietary
deficiency and mycotoxins remains a priority.
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