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Diet and the risk for colon and breast cancers in native

African populations

Alexander RP Walker DSc

Human Biochemistry Research Unit, Department of Tropical Diseases, the South African Institute for Medical

Research, Johannesburg, South Africa

In view of transitional changes in life-style, dietary and nen-dietary, taking place in Africass in Southern Africa,
the following question arises: what changes are occurring in frequencies of cancers of the colon and breast, as
affected by alterations in diet and other factors? Studies of incidence rates and other data indicate that colon
cancer {and other colonic diseases) remains very uncommon even in urban dwellers. Of the influencing factors
put forward, primary protection would seem due to the amount of plant foods eaten, particularly vegetables; a
high level of physical activity; and undemutrition in youth. In the case of breastcancer, rare in rural areas and
still of low occurrence in urban dwellers, the primary dietary protective factors would appear to be a diet high in
fibre and low in fat and, reproductively, early child bearing and high parity, with a high level of physical activity
and of undernutrition i youth. However, the implications of maost of those factors have been variable in both
Western and African populations. As to the future, for the hnge masses of African populations the incidences of
colon and breast cancers are likely to remain low and rise significantly only in the small prosperous moicty of

urban dwellers.
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Introduction

Transitional changes in life-style, dietary and non-dietary, are
taking place to a varying degree in numerous countries in
Sub-Saharan Africa.!:? In African populations, cancer of the
colon,? as with other colonic diseases, namely, diverticular
disease* and appendicitis, are relatively rare, especially in
rural dwellers. In contrast, in Western populations their inci-
dence rates are very high,6* although they were much lower
at the turn of the century. Regarding breast cancer, while it is
very uncomimorn in rural African women,?1% and has a higher
rate in urban women, especially those dwelling in big
cities,!1-13 the rate remains far lower than that in women in
Western populations. In the USA the disease is now the lead-
ing cause of death in the 4055 years age group.l4

There are two particular reasons for interest in the uncom-
monness of colon and breast cancers in Africans. Firstly,
despite a considerable measure of Westernization of environ-
mental factors, principally occurring in urban dwellers, the
incidences of the diseases in Africans still remain very fow,
in contrast to the huge rises which have occurred, for exam-
ple, in the prevalence of obesity in women,!5 in hyper-
tension,!6 and in diabetes.!” A second reason for interest is
the tremendously contrasting experience of African-Ameri-
cans. The incidence rate for colon cancer in men reaches,
indeed exceeds, that of white American men.® and the inci-
dence rate of breast cancer closely approaches that of white
worten.

To be succinct, what are Africans in Africa doing right in
their low incidences of colon and breast cancers? Conversely.
what are Western populations doing wrong in their being so
very prone to them? Furthermore, should a fair measure of
understanding be reached on the identity of the risk factors
which protect Africans, would it be possible for Western pop-

ulations, including African-Americans, to take meaningful
avoiding action or would the requisite changes, involving a
degree of reversion in lifestyle, be near impossible to
achieve?

In this contribution, the epidemiology of colon and breast
cancer in African populations will be discussed, as well as the
risk factors involved, particularly in relation to diet, their
possible control, and the likely scenario in the future. Corre-
sponding information for Western populations, past and pre-
sent, is included in order to highlight the contrasts which
prevail between the behaviours of prone and less prone pop-
ulations.

Epidemiology and influencing factors for colonic diseases
In order to enhance the perspective regarding colon cancer,
the epidemiological and other sitnations regarding diverticu-
lar disease and appendicitis in Western populations will also
be discussed.

Diverticular disease

In Western populations in the past, diverticular disease was
infrequent.”-18 At present, it is the most common disorder of
the colon.”

In African populations the disease was absent at city hos-
pitals until the 1960s,%1%:20 and still remains rare among rural
patients admitted to hospital.%1¢ Currently at Chris Hani
Baragwanath Hospital (3200 beds) in Soweto, which has a
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population of 3-4 million Africans and is adjacent to Johan-
nesbure, the admittance rate for local residents is 35 patieats
per year.

Appendicitis

Tn the past, appendicitis, as with diverticular disease, was
very uncommon in Western populations.’ Frequency of the
disease rose rapidly from just before the turn of the century
until approximately 1940-50. Since that time it has fallen to
about half of its peak level for reasons not wholly clear. At
first the disease caused high mortality, up to 22% for acute
appendicitis. Subsequently, however, mortality declined con-
siderably to approximately 0.1% for uncomplicated cases.?!
The disease remains the most common abdominal emer-
gency. In the USA, individuals carry a 7% lifetime risk of
developing the disease.22 Each year there is one admission to
hospital per 1000 of population.??

Among rural dwellers in African populations the disease
is near absent as a cause of admission of patients to hospi-
tal. 91024 However, in referral hospitals the numbers of
admissions are increasing. At Chris Hani Baragwanath Hos-
pital in 1992 there were 196 admissions for the disease. At
Ga-Rankuwa Medical Complex (1600 beds). a major referral
hospital near Pretoria which serves a very large area, during
1993-95 there was an average annual admission of 139
patients.? In a study onthe prevalence of appendicectomy in
school pupils of 16—18 years of age, the proportions reported
were 1.0% for urban Africans and 13.4% for whites.?®

Colon cancer

Incidence rates in a variety of populations differing in prone-
ness to colon cancer are given in Table 1. Colon cancer was
an uvncommon malignancy in Western populations in the
past.2.28 In the USA, although the incidence rate was low
early this century,?® it has risen considerably; at present 6%
of the population are likely to develop colon cancer and 3%
are likely to die from the disease.

Table 1. Colon cancer: Age standardized incidence rate per
100 000

Population Men Women Reference
Africans :
South Africa colon-rectal®* 2.3 2.1
Zimbabwe, Harare 6.6 3.0 12
Uganda, Kyadondo 4.2 22 11
The Gambia 0.7 0.6
USA, Alameda 358 29.5 6

Eastern populations
India, Madras 1.8 13 6

China, Shanghai 122 10.7 6
Japan, Nagasaki 25.7 15.7 6
Whites
South Africa colon-rectai  21.0 16.5 3
Zimbabwe, Harare 17.8 14.1 12
USA, Alameda 321 22.6 6
UK, Oxford 20.6 17.0 6
Italy, Latina 155 12.8 6
Spain, Zaragoza 12.9 10.2 6
Poland, Warsaw 16.0 %9 6

*The term ‘colon-rectzl’ is used because the South African Cancer Registry
does not separate values for colon and rectum cancers. The Registry does
not provide data for any of Africa’s major cities.

In Africa, the colon-rectal cancer incidence in the African
population, generally, is very low.!1:1231.32 However, in the
city of Harare, Zimbabwe, which has a population of 1.5 mil-
lion, the colon cancer rate is slightly higher, although still far
lower than those in Western populations.!? The same situa-
tion prevails in Kampala, Uganda.'!

The low rate of colon cancer in the African populations
cited stands in tremendous contrast to the very high incidence
rate of African-Americans whose rate, apparently, is the
highest extant. In Asian populations there are very low rates
of colon cancer among Indians, -2 as in those living in
Madras, but high rates among Japanese, as in those living in
Nagasaki. The incidence rates of colon cancer in some
Mediterranean populations are much lower than those in the
USA.

Influencing factors
From both descriptive and case-control studies it has been
judged that in Western populations the primary protective
factor in colon cancer is a high intake of fibre-containing
foods. Diets high in vegetables and whole grain products, and
with a low polyunsaturated/saturated fat ratio, have been
shown to be protective.33-35 Other dietary factors reported as
protective are high intakes of dairy produce,?¢ calcium and
vitamin D.37 Physical activity has been found to be protective
in some studies,?® although not in others.*? A slower rate of
growth in youth with lesser height attainment is believed to
be protective.?s Smoking and a high consumption of alcohol
appear promotive.4d

In Africa, no large scale case-conirol study has been
undertaken. In an unpublished initial enquiry of this nature,
hased on a series of urban patients, no significant differences
were found in the parameters mentioned between patients
and controls. However, the number studied, 20, was small.
Dietetically, a primary characteristic of African populations
until very recently has been a very high intake of plant foods
and a relatively low intake of animal foodstuffs (Table 2).41:42
Mean intakes of calcium, dairy produce and vitamin D were,
and still are, low. Until recently, levels of smoking and alco-
hol consumption were low, especiaily among women. The

Table 2. Breast cancer: Age standardized incidence rate per
100 000

Population Rates per 100 000 Reference
Africans
South Africa 12.8 3
Zimbabwe, Harare 20.4 12
Uganda, Kyadondo 16.4
The Gambia 34
USA, Alameda 83.8 6
Eastern populations
India, Madras 23.5 6
China, Shanghai 26.4 6
Japan, Nagasaki 27.1 6
Whites
South Africa 63.6 3
USA, Alameda 992 &
UK, Oxford 80.9 6
Ttaly, Latina 50.3 6
Spain, Zaragoza 40.4 6
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level of physical activity remains high, particularly among
rural dwellers.

Epidemiology and influencing factors for breast cancer
Epidemiology

Breast cancer incidence rates for a number of populations are
given in Table 2. While less common in the past, in Western
populations breast cancer has increased such that in the USA
it is now the leading cause of death of women aged 40-55
years.!* The disease is less common in the United Kingdom,
even less in Mediterranean populations, and still less again in
Asian populations.

In all Sub-Saharan African populations breast cancer uni-
formly is of low occurrence. In South Africa in rural hospi-
tals, annual admissions of patients are reckoned to be
approximately 2-3 per 100 000 population served.®!0 In a
rural study in Eastern Cape, the incidence rate was reported
to be five per 100 000 of ‘world’ population.®? As will be
noted, the rate is much higher in city areas, as in Harare!? and
Kampala.ll

Influencing factors

In Western populations a diet high in fibre and non-poly-
saccharides and low in fat has been reported to be protective
for breast cancer.3344-46 Regarding reproduction, protective
features are considered to be late menarche, an early age at
birth of first child, high parity, long breast feeding practice,
early menopause,*” and not being overweight, at least post-
menopausally. These protective factors also apply to African-
American women.®® A high alcohol intake is a risk factor.#?
One favourable feature has been reported to be slower
growth in youth and lesser attainment of height.?> Regarding
non-dietary risk factors, there is evidence that physical activ-
ity reduces proneness to the disease.30

In Western populations there must be recognition that
while findings in a number of investigations have supported
the importance of the roles of the various risk factors men-
tioned, the results in others have been conflicting. Thus,
regarding lactation, while found to be protective in some
studies,>! in the long term USA nurses study it was concluded
that breast feeding and the duration of lactation provided no
protective effect against breast cancer.532 Further, dietetically,
although a number of studies have strongly supported the
protective role of plant foods,>* in others no correlation has
been found with levels of intakes of nutrients

In Soweto, South Africa, in a case-control study,*s some
characteristics of a series of 59 African patients were com-
pared with those of 93 controls. Although positive associa-
tions were found with nulliparity, body mass index > 30, a
genetic component and levels of dietary fat, the association at
the 5% level reached significance only in the case of 10 or
more years of domestic service in white households.

In Dar-es-Salaam, Tanzania, in a breast cancer case-refer-
ent study,!? in contrast to the reports of others, it was found
that breast cancer risk increased with parity; additionally, lac-
tation did not show a significantly protective effect against
the disease. Other factors investigated included age at
menarche, age at birth of first baby, marital status, age at
menopause, and duration of menstruation. However, statisti-
cal analysis revealed that none of these factors were signifi-

p
cantly assoCiated with breast cancer in the series of women
studied.

In fairness, in both of the studies described the numbers
of patients and controls investigated were small. As a conse-
quence of the findings, it was urged that a joint inter-African
enquiry be conducted to clarity the relationship between dif-
ferent known risk factors, and, simultaneously, to investigate
the influence of other variables including socic-economic
disparity and changing lifestyles, which may confer risk or
protection against this cancer.'® The authors hoped that the
knowledge gained would lead to a better understanding of the
disease process. It was also emphasized that the inconsisten-
cies in findings which have been reported between different
studies regarding known risk factors and breast cancer make
planning for intervention difficult.

Dietary and other practices of Africans
In the Repeort of the World Cancer Research Fand Commitiee
and the American Institute for Cancer Research, derived
from a comprehensive study of research reports, it was con-
cluded that there is ‘convincing” evidence regarding the roles
of vegetables in preventing colon cancer, and the ‘probable’
roles of vegetables and fruits in preventing breast cancer.3s
With regard to colorectal cancer, a major review concluded
that the potential for its prevention by diet is very great.5
Attributable population risk estimates from case-control
studies suggest that 25-35% of such cancers might be pre-
vented by high intakes of vegetables and fruit, and that
15-235% of colorectal cancers could be attributed to a high fat
intake. If followed, recommendations to increase starch and
non-starch polysaccharide consumption in the UK by 33%,
from 12 to 18 g/day, is likely to increase stool weight by 25%
and reduce large bowel cancer incidence on a population
level by 15%. Yet, responses to appeals to adopt a ‘prudent’
diet have been minimal 37,58

What is the dietary situation in low risk populations, as
among Africans in South Africa? In rural areas the diet
varies.*1#2 The very early dietary studies,” although limited,
indicated that dietary fibre intake was high, 30-35 g daily,
and that fat supplied 15-20% of energy. Until relatively
recently, the traditional diet with local modifications was and
still is followed to a large extent. Broadly, maize, although
mainly very refined, is still the staple; it is supplemented in
parts with African com (Sorghum vulgare) and wheat prod-
ucts (increasingly white bread). Additional foods include
dried peas and beans, groundnuts, pumpkin, African melon,
tomatoes, onions, and other vegetables, frujts, and wild
greens (e.g. m'fino, morogo). Consumnption of fermented

. cereal products (e.g. marewy, ‘native’ beer} varies greatly.

Meat is consumed irregularly, once to twice a week but
sometimes more, and milk is wsually consumed in smali
quantities. Rural Africans buy varying, although increasing,
amourtts of sugar, tea, coffee, soft drinks, condensed milk,
margarine, and tinned fish.

In towns, house servants, previcusly a large but now a
very diminishing population, eat much the same foods as
their employers. Maize-meal porridge remains popular. Some
groups of workers, for example gold and coal miners, are
catered for in part by industrial concerns. However, most
Africans buy their own food and many eat a partially west-
ernized diet. Bread and maize products are their major



S6 ARP Walker -

sources of energy. Intakes of sugar, also milk and condensed
milk, are increasing. Meat is eaten fairly regularly, two or
more times per week. Municipally prepared ‘native’ beer’
(3% alcohol), made from maize and African corn, is popular
with men, and to a lesser extent with women. Unfortunately,
the consurption of alcohol-containing drinks, home-made or
purchased and from both legal and illegal sources, formerty
fow, is Increasing.

Recent characteristics of the diets of present-day rural and
urban Africans in Southern Africa are given in Table 3.41442

It will be apparent that, compared with the past, the pro-
portion of energy supplied by fat has risen in both orban and
rural populations, and that the converse applies regarding the
intake of fibre. A recent but unpublished study carried out on
50 urban adults living in relatively comfortable circum-
stances (i.e. with one or more members in regular employ-
ment) indicated that fat now supplies 30-35% energy, and
that fibre intake has fallen to 10-12 g daily, intakes which are
comparable to those in many Western countries.

Discussion

While it is disappointing that there is not more unanimity
among researchers over the individual responsibility of the
risk factors involved, particularly in the case of breast cancer,
two points must be kept in mind. On the one hand, there must
be recognition that in respect of the most researched of
diseases, coronary heart disease (CHD), known risk factors
explain only half of the variance in the occurrence of the
disease.6® The same uncertainty applies with regard to most
cancers, including breast cancer.t! Because of this continuing
incompleteness of knowledge, there could be unexpected and
unexplained rises or even falls in the incidences of the
diseases under review. An example in this regard is the
‘conundrum’ now occurring in Japan, where the incidences
of both colon and prostate cancers are falling despite rises in
energy and fat intakes.52 On the other hand, it must be appre-
ciated that despite insufficiencies of information, there is
adequate evidence that populations and subpopulations who
broadly follow the life-style characteristics recommended
have rewarding health experiences. Thus, in Western popu-
Jations the life-style practices of many Mediterranean popu-
lations,63 especially regarding dietary fibre intake, are
consistent with lower incidence rates for several cancers,
including those of the colon and breast, compared with the

Table 3. Dietary intakes of African adults: Mean + SD

rates prevailing in northern Buropean populations.® Further-
more, the favourable cancer statistics of vegetarians®* and of
Seventh Dy AdventistsSS are well known.

From what has been described and discussed it would
seem reasonable to consider that in the African setting pro-
tection from colon and breast cancers is attributable to high
fibre/low fat diets, to high levels of physical activity, and in
African women to early child bearing and other reproduction
practices.

A major protective factor, probably insufficiently taken
into account, could well be a degree of undernutrition in
childhood.3s In Africa at present, although more so in the
past, a quarter or more of children fall under the Sth per-
centile of US National Centre for Health Statistics Reference
Standards for height and weight for age.5©® In a recent
review on energy intake and adult mortality from cancer that
used the findings in the Boyd Orr Cohort study, it was con-
cluded that animal evidence linking energy restriction with
reduced incidence of cancer is in agreement with the associ-
ation between height, weight and human cancer.®® In another
review it was advanced that energy restriction ‘but only early
in life’ protects against the development of colorectal and
breast cancers.’® Others have emphasized the roles of under-
and of overnutrition in relation to their influence on carcino-
genesis and other degenerative changes.”t2 Tt is interesting
to note that at a particular period of dietary change and
restriction, as occurred in Norway during World War II, the
subsequent incidence of breast cancer was found to be lower
than expected among women who had experienced pubetty
during that period.”

Returning to Africans, regarding future hopes for a major
rise in the intake of fibre containing foods, the chances are
nil. Urban dwellers have no desire whatever to revert to diets
of lesser variety and palatability, which were consumed one
to two generations ago.#14246 As already indicated, the pres-
ent fibre intake of both rural and urban dwellers is now only
approximately one half of what it was previously. However,
it could be added that even with most Western populations no
recent significant rises in fibre intake have occurred’?: 38
despite the strong recommendations that have been made,
initially by the US Senate’s ‘Dietary Goals for the United
States’ a generation ago.” In the United Kingdom, the cur-
rent consumption of bread is approximately 120 g per day™
although double that amount is being recommended.”0 The

Rural Vendaland Urban Cape Town
Variable Men Women Men Women
36.6 = 10.0% 33.0+69% 19-44% 19—44#
Total energy (kcal) 2071 £ 790 1744 =725 2020+ 874 334 + 667
Total protein {g) 67.5 £28.6 66.1 £26.3 T1+44 56 + 33
% energy 13237 13227 15.1 14.5
Total fat (g) 35.8 +204 467 £31.6 60 =43 49 + 33
% energy 16.0£87 233+0.0 259 27.0
Total carbohydrate (g) 303.6 £ 141.0 265.3 = 803 282 £ 128 214 +95
% energy 60.8 9.7 555 =838 61.3 62.0
Added sucrose (g) 217 +34.8 25.6 227 50+ 44 47 + 34
% energy 4305 5643 i1.0 13.6
Total dietary fibre (g} 21.6+11.2 243+9.9 21 +15 16+ 11

#Age (vears).
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consumption of this foodstuft a century ago? was far higher
at 500-700 g per day. Moreover, while double the consump-
tion of vegetables and fruit have been advocated.’ the
increases have only been slight.57.5878 Fgrthermore, on an
economic level a ‘prudent’ diet costs more than a usual
everyday diet, whether that of Africans or Western popula-
tions, and hence is almost precluded for the indigent.”

Among the huge African populations, where lesser
growth with age is prevalent and likely to continue and with
dietary practices and physical activity changing little, the
incidences of colon and breast cancer almost certainly will
remain low.#0
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