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Summary Cancer mortality during 1970-85 of immigrants from East and West Africa and the Caribbean to
England and Wales is described. Overall cancer mortality was raised in West African males (RR 1.38, 95% CI
1.25-1.54), and non-significantly raised in West African females (RR 1.14, 0.96-1.37) compared to mortality
in the England and Wales-born population. Much of the increased risk was due to very high rates of liver
cancer in males (RR 31.6, 23.8-41.9), but rates were also raised for a wide range of other cancers in each sex.
Only lung and brain cancer had significantly decreased mortality. In East Africans, overall cancer mortality
was low in males (RR 0.63, 0.56-0.70), and in females (RR 0.80, 0.72-0.89). Mortality was significantly low
for cancers of the stomach, pancreas and testis, and Hodgkin's disease in males, for cervical cancer in females,
and for lung cancer and melanoma in both sexes. Cancer sites with significantly raised mortality included
oropharyngeal cancer, leukaemia, and multiple myeloma in both sexes. In Caribbean immigrants overall
cancer rates were significantly low in males (RR 0.71, 0.68-0.74) and in females (RR 0.76, 0.73-0.80).
Mortality was significantly low for many cancers including colorectal, lung, testis and brain cancers. Mortality
was significantly raised only for cancer of the prostate in males, of the placenta in females, and of the liver,
non-Hodgkin's lymphoma and multiple myeloma in both sexes.

Overall, mortality was high from prostatic cancer and liver cancer, and was low from brain cancer, in
predominantly ethnic African immigrant groups. Both East and West African immigrants had raised rates of
leukaemia. All of the migrant groups had high rates of multiple myeloma and low rates of testicular, ovarian
and lung cancer. Genetic and environmental factors that may contribute to these patterns are discussed.

There have been some people of African descent in England
and Wales for a few hundred years (Holmes, 1988) but it was
not until the 1950's that substantial numbers of ethnic
African immigrants arrived from the Caribbean, and later,
from sub-Saharan Africa. In the late 1960's and 1970's there
was also an influx of ethnic Asians from East Africa. In 1981
there were over half a million people born in these regions
resident in England and Wales (Table I). In the only previous
study of cancer occurrence in these populations (Marmot et
al., 1984), numbers of cancers were too small to allow ana-

lysis of any but the most common cancers by broad country
of birth groupings.
More detailed knowledge of cancer occurrence in these

immigrants is important for several reasons. There is a need
to identify cancers of public health significance within these
communities to allow for resource planning and the identi-
fication of preventative possibilities which may differ from
those in England and Wales-born population. Knowledge of
cancer occurrence within these communities may also give
clues towards likely frequencies of cancer in the immigrants'
countries of origin, where there is little collection of cancer

statistics. Differences and similarities in cancer mortality
between the groups and the England and Wales-born popula-
tion is also of aetiological interest.

In this paper we analyse site-specific cancer mortality in
1970-85 in West African-, East African-, and Caribbean-
born immigrants, and compre this with cancer mortality in
the England and Wales-born.

Methods

The immigrants were divided into East African-, West
African- and Caribbean-born as detailed in Table I. Data on

cancer deaths in 1970-85 in residents of England and Wales,
by country of birth, were obtained from the Office of Popula-

tion Censuses and Surveys. Deaths were coded to ICD8 in
1970-8 and to ICD9 in 1979-85. Deaths occurring in 1970-
8 were bridge coded to ICD9 using the categories in Tables
hIa and lIb. The numbers of deaths due to site-specific
cancers formed the numerator for calculation of rates in each
of the immigrants groups. The denominator was the 1971
census population by country of birth for deaths in 1970-3,
the 1981 census population by country of birth for 1979-85,
and the mean of these two census populations for 1974-8.
For East Africans, the 1981 population was used for the
1974-8 period as most immigration from this area occurred
in 1972-73 (OPCS, 1981).

Relative risks were calculated by Poisson regression (Kal-
dor et al., 1990). Age-adjustment was performed using age
groups 0-14, 15-19, 20-24, . . ., 80-84, 85 +. Relative risks
were calculated separately for each country within these
regions, but grouped into Commonwealth East and West
Africa and Commonwealth Caribbean for presentation.

Period since migration

Year of entry into England and Wales is not recorded at
death certification. Calendar period is a reasonable proxy for
time since migration for Caribbean immigrants, because there
has been little immigration from the Caribbean since the
early 1960's (Watson, 1977) but not for other immigrant
groups. Analyses for the effect of calendar period on cancer

mortality risks were therefore undertaken only for Caribbean
immigrants. Relative risks were calculated for 1970-3,
1974-8, and 1979-82, using denominators as above. A Pois-
son model was fitted with a term for period and region of
birth, and compared with one which contained additionally a

country of birth-period interaction. In this way, change in
mortality rates over time was significant only if the pattern
deviated from that for the England and Wales-born.

Social class

The effect of social class on mortality rates was also
examined through Poisson regression. Numerator data were
from social class at death, derived from the occupation as

recorded on death certificates. This was 100% coded only in
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Table I African and Caribbean born resident populations of England and Wales, at 1981 census, by age and sex

Age West African borna East African bornb Caribbean bornc
groups Males Females Males Females Males Females
(years) No. % No. % No. % No. % No. % No. %

0-14 2,341 8.3 2,443 10.7 12,865 12.7 12,493 13.6 2,860 2.0 2,800 1.9
15-24 5,932 21.1 6,506 28.6 35,447 35.0 33,742 36.8 18,161 12.6 21,591 14.4
25-34 9,384 33.4 7,919 34.8 32,063 31.7 27,198 29.7 23,341 16.2 32,958 22.0
35-44 6,261 22.3 4,389 19.3 12,374 12.2 10,701 11.7 34,859 24.3 39,984 26.7
45-54 2,932 10.4 1,095 4.8 6,219 6.1 5,440 17.6 39,803 27.7 33,615 22.4
55-64 951 3.4 245 1.1 1,747 1.7 1,477 1.6 19,147 13.3 13,332 8.9
65 + 316 1.1 131 0.6 485 0.5 538 0.6 5,538 3.9 5,643 3.8
Total 28,117 100 22,728 100 101,200 100 91,589 100 143,709 100 149,923 100

'Sierra Leone, Ghana, Nigeria, Gambia; bKenya, Malawi, Tanzania, Uganda, Zambia; cBarbados, Jamaica, Trinidad and Tobago, West
Indies associated states, West Indies (so stated), Belize, Guyana, other Commonwealth Caribbean.

Table Ila Risks of cancer mortality in immigrant groups compared to England and Wales natives, 1970- 1985: males
ICD 9 code West African immigrants East African immigrants Caribbean immigrants
and site No. RR (95% CI.) No. RR (95% C.L) No. RR (95% CI.)
141, 143-5 Oral cavity 1 0.6 (0.1-4.3) 14 4.3 (2.6-7.3) 12 0.5 (0.3-1.0)
146, 148-9 Pharynx 1 0.9 (0.1-6.0) 6 2.6 (1.6-5.7) 12 0.7 (0.4-1.2)
147 Nasopharynx 2 3.7 (0.9-15.0) 1 0.8 (0.1-5.5) 19 3.1 (2.0-4.9)
150 Oesophagus 18 2.5 (1.6-4.0) 9 0.7 (0.3-1.3) 81 0.8 (0.6-0.9)
151 Stomach 25 1.2 (0.8-1.8) 12 0.4 (0.2-0.6) 339 1.1 (1.0-1.2)
153-4 Colon and rectum 26 1.0 (0.7-1.5) 35 0.7 (0.5-1.0) 189 0.5 (0.5-0.6)
155.0-155.1 Liver, stated primary 50 31.6 (23.8-41.9) 4 1.1 (0.4-3.0) 114 5.3 (4.4-6.3)
156 Gallbladder 2 1.5 (0.4-6.1) 1 0.4 (0.1-2.8) 18 1.0 (0.6-1.5)
157 Pancreas 19 1.8 (1.1-3.0) 7 0.4 (0.2-0.8) 131 0.9 (0.7-1.0)
161 Larynx 3 1.5 (0.5-4.7) 3 0.8 (0.3-2.4) 10 0.3 (0.2-0.6)
162 Lung 60 0.7 (0.6-0.9) 51 0.3 (0.2-0.4) 473 0.4 (0.3-0.4)
172 Melanoma 2 0.5 (0.1-1.9) 2 0.2 (0.1-1.0) 11 0.3 (0.2-0.6)
185 Prostate 26 3.5 (2.4-5.1) 7 0.6 (0.3-1.2) 201 1.7 (1.5-2.0)
186 Testis 1 0.2 (0.02-1.2) 3 0.2 (0.1-0.5) 4 0.1 (0.1-0.4)
187 Penis 1 2.1 (0.3-14.8) 2 2.6 (0.5-8.3) 9 1.5 (0.9-2.9)
188 Bladder 3 0.4 (0.2-1.3) 8 0.6 (0.3-1.3) 61 0.6 (0.4-0.7)
189 Kidney 6 1.2 (0.5-2.5) 7 0.6 (0.3-1.3) 42 0.6 (0.4-0.8)
191-2 Brain and nervous system 6 0.5 (0.2-1.0) 32 1.0 (0.7-1.4) 62 0.5 (0.4-0.6)
155.2, 159, 165, 195-9

Ill-defined and unspecified
200, 202 Non-Hodgkin's lymphoma
201 Hodgkin's disease
203 Multiple myeloma
204-8 Leukaemia
140-208 All cancer

23 2.1 (1.4-3.1) 14 0.6 (0.4-1.0) 153 1.0 (0.8-1.1)
20 2.6 (1.7-4.0) 13 0.7 (0.4-1.2) 117 1.6 (1.3-1.9)
4 0.6 (0.3-1.6) 6 0.3 (0.2-0.8) 37 0.9 (0.7-1.2)
10 4.1 (2.2-7.6) 9 1.9 (1.0-3.7) 80 2.2 (1.7-2.7)
18 1.4 (0.9-2.3) 53 1.4 (1.1-1.9) 114 1.1 (0.9-1.3)

343 1.38 (1.25-1.54) 326 0.63 (0.56-0.70) 2388 0.71 (0.68-0.74)

Table IIb Risks of cancer mortality in immigrant groups compared to England and Wales natives, 1970-1985: females
ICD 9 code West African immigrants East African immigrants Caribbean immigrants
and site No. RR (95% C.L) No. RR (95% C.L) No. RR (95% C.l.)
141, 143-5 Oral cavity 3 9.2 (3.0-28.3) 14 10.7 (6.3-18.2) 9 1.1 (0.6-2.0)
146, 148-9 Pharynx 0 1 0.7 (0.1-4.7) 3 0.3 (0.1-0.9)
147 Nasopharynx 1 6.2 (0.9-43.0) 1 1.6 (0.2-10.8) 4 1.6 (0.6-4.3)
150 Oesophagus 1 0.8 (0.1-5.5) 14 2.4 (1.4-4.1) 27 0.6 (0.4-0.9)
151 Stomach 6 1.5 (0.7-3.4) 12 0.7 (0.4-1.3) 129 1.0 (0.9-1.2)
153-4 Colon and rectum 10 1.2 (0.6-2.2) 19 0.5 (0.3-0.8) 136 0.5 (0.4-0.6)
155.0-155.1 Liver, stated primary 3 5.4 (1.7-16.7) 4 1.8 (0.7-4.8) 34 3.2 (2.2-4.4)
156 Gallbladder 2 3.7 (0.9-14.8) 2 0.8 (0.2-3.3) 38 2.0 (1.5-2.8)
157 Pancreas 4 1.7 (0.6-4.5) 9 0.8 (0.4-1.6) 59 0.7 (0.6-0.9)
161 Larynx 0 1 1.2 (0.2-8.3) 1 0.2 (0.0-1.2)
162 Lung 2 0.2 (0.1-0.9) 25 0.6 (0.4-0.9) 100 0.3 (0.3-0.4)
172 Melanoma 3 1.2 (0.4-3.6) 1 0.1 (0.02-0.8) 8 0.2 (0.1-0.5)
174 Breast 37 1.3 (1.0-1.8) 102 0.9 (0.7-1.1) 538 0.8 (0.7-0.9)
179, 182 Uterus (corpus and 3 2.0 (0.7-6.2) 4 0.6 (0.2-1.5) 68 1.3 (1.0-1.6)

unspecified)
180 Cervix
181 Placenta
183 Ovary
188 Bladder
189 Kidney
191-2 Brain and nervous system
155.2, 159, 165, 195-9

Ill-defined and unspecified
200, 202 Non-Hodgkin's lymphoma
201 Hodgkin's disease
203 Multiple myeloma
204-8 Leukaemia

140-208 All cancer

0

0

2

6

3

2

11
119

0.6 (0.3- 1.4)

0.6 (0.3-1.5)

1.6 (0.4-6.2)
0.2 (0.0- 1.2)

1.6 (0.7-3.4)
1.1 (0.4-3.5)
0.8 (0.2-3.2)
1.6 (0.2-11.5)
1.8 (1.0-3.2)

1.14 (0.96-1.37)

12 0.4 (0.2-0.7) 185 1.3 (1.1-1.5)
0 5 7.1 (2.8-17.6)
18 0.5 (0.3-0.8) 93 0.5 (0.4-0.6)
3 0.8 (0.2-2.4) 16 0.5 (0.3-0.8)
4 0.8 (0.3-2.0) 21 0.7 (0.5-1.1)
14 0.7 (0.4-1.2) 26 0.4 (0.2-0.5)

9 0.5 (0.3-1.1) 97 0.9 (0.7-1.1)
11 1.1 (0.6-2.0) 92 2.1 (1.7-2.6)
3 0.4 (0.1-1.1) 18 0.9 (0.5-1.4)
5 1.7 (0.7-4.1) 46 2.0 (1.5-2.7)

32 1.3 (1.0-1.9) 75 1.1 (0.9-1.3)
341 0.80 (0.72-0.89) 1890 0.76 (0.73-0.80)

I
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1970-73, 1979-81, and 1983-85, and was reasonably com-
plete only at working ages. Thus complete data on social
class at death were available only for those aged 15-64 who
died in these years. Denominator data were available from
the 1971 census. In the 1981 census, however, social class by
country of birth was not tabulated, but was available for 1%
of the census population from the Longitudinal Study, a 1%
sample of the population of England and Wales. For Carib-
bean immigrants these 1981 results were minimally different
from the 1971 data. For East and West African immigrants,
the numbers in each stratum of social class by age by sex
were too small to given reliable estimates of the social class
distribution in 1981. Consequently, social class adjustment
was performed for Caribbean but not African immigrants.
The age-specific proportion of Caribbean immigrants in each
social class from the Longitudinal Study were applied to the
population by country of birth at the 1981 census to estimate
the population at risk in 1979-81 and 1983-85.
The limitations of numerator availability meant that for

most sites, only 20-40% of cancer deaths in Caribbean
immigrants could be included in the social class analyses. The
relatively small numbers of cancer deaths remaining for ana-
lysis meant that the power to detect an effect of social class
on cancer mortality was limited, and analysis had to be
restricted to the most common sites.

Results (Tables Ila and Ilb)

Over 5,000 deaths from cancer were registered in the immi-
grant groups studied during 1970-85. The highest overall
cancer death rates occurred in West African males, whose
rates were nearly 40% higher than in the England and
Wales-born. Caribbean and East African male immigrants
had significantly low all cancer rates. The deviation of all
cancer risk from unity was greater in males than in females
in each migrant group.

Oro-pharyngeal cancer

East African immigrants had mortality from cancers of the
oral cavity about five to ten times England and Wales native
rates and also had significantly raised mortality from cancers
of the pharynx (males only). West African females also had
significantly raised oral cancer mortality. Nasopharyngeal
cancer mortality was significantly raised in Caribbean male
immigrants.

Digestive system cancer

Oesophageal cancer mortality was significantly raised in West
African male immigrants and East African female immi-
grants, but mortality rates were significantly low in Carib-
bean immigrants. Stomach cancer mortality was significantly
low in East African male immigrants. Colorectal cancer mor-
tality in Caribbean immigrants was about half that of the
England and Wales-born, and was also significantly low in
East African immigrants.

Liver cancer mortality showed the most variation of any
cancer. Rates in East African immigrants were raised non-
significantly. Caribbean immigrants had significantly high
rates, three to five times those in the English-born. Mortality
in West African male immigrants was over 30 times the
natives' rates and it was also raised in West African female
immigrants. Gallbladder cancer mortality was significantly
raised in Caribbean female immigrants. Pancreatic cancer
mortality was significantly raised in males from West Africa,
but in the other immigrant groups was signifiantly less com-
mon than in the England and Wales-born.

Respiratory cancer

Lung cancer mortality rates were significantly low in all
immigrant groups. Rates in West African born males were
closest to the rate of the England and Wales-born.

Reproductive and urinary cancer

Breast cancer mortality in Caribbean immigrants was signi-
ficantly lower than in England and Wales natives. Cervical
and uterine cancer mortality was significantly raised in Carib-
bean immigrants but in immigrants from East Africa mor-
tality from cervical cancer was significantly low. Ovarian
cancer mortality was significantly low in East African and
Caribbean immigrants. Placental cancer mortality was signi-
ficantly raised in Caribbean immigrants.

Prostatic cancer mortality was raised in West African and
Caribbean immigrants, but not in men from East Africa.
Testicular cancer mortality was low and penile cancer morta-
lity non-significantly raised in all immigrant groups. Bladder
cancer mortality was significantly low in Caribbean immi-
grants of both sexes, and kidney cancer mortality signi-
ficantly low in Caribbean male immigrants.

Haematological cancer

Mortality from non-Hodgkin's lymphoma was significantly
raised in male West African and all Caribbean immigrants,
but not in East African immigrants. Mortality from Hodg-
kin's disease was slightly low in all immigrant groups, but
only in East African males was this statistically significant.
Multiple myeloma mortality was significantly high in all male
immigrants, as well as female Caribbean immigrants. It was
non-significantly raised in the other female immigrants. Leu-
kaemia mortality was significantly raised in East African
immigrants and West African females but not in Caribbean
immigrants.

Other cancers

Caribbean and East African immigrants had significantly low
mortality from malignant melanoma. West African and
Caribbean immigrants each had low mortality from brain
and nervous system cancer, but only in the latter was this
significant.

Time trends
Significantly decreasing trends, convergent towards England
and Wales rates, were present for liver cancer in males and
females, and non-Hodgkin's lymphoma in females from the
Caribbean (Table III). There were no cancer sites for which
the Caribbean-born had trends significantly divergent from
those in England and Wales.

Social class adjustment
East and West African immigrants had a higher social class
distribution than the England and Wales-born, whereas
Caribbean immigrants were concentrated in the manual
classes (Table IV). Analysis of the effect of social class on
cancer risk was possible only on a subset of the Caribbean-
born subjects (see Methods), whose age-adjusted risks could
be different from those for all Caribbean immigrants in
Tables Ila and b. For example, only 20% of deaths from
cervical cancer in Caribbean-born women could be included
in this analysis, and the RR for cervical cancer in Caribbean-
born women eligible for the analysis was 1.8 (95% CI 1.4-
2.4), compared to 1.3 (1.1-1.5) for all Caribbean-born women.
After adjustment for social class, the RR in the eligible
subgroup decreased to 1.6 (1.2-2.1). Risks for stomach and
lung cancer, which are known to have strong social class
gradients, were scarcely affected by social class adjustment.

Discussion

It is desirable in migrant studies to compare rates of disease
in migrants to rates in both their new country and their
country of origin. This is difficult when discussing migrants
from developing countries, where there are few data. While
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Table III Cancer sites with significant divergence in mortality from England and
Wales-born rates over time in Caribbean immigrants, 1970-83a

1970-3 1974-8 1979-83 X22 for region of birth- x12 for difference
RRb RRb RRb period interaction in linear trend'

Liver: males
E andW 1.0 1.1 1.8 59 .0
Caribbean 7.3 5.8 6.6 550*

Liver: females
ECandW 1.0 1.1 2.2 12.28** 10.93**
Caribbean 5.4 4.5 2.1

Non-Hodgkin's lymphoma: females
EandW 1.0 1.1 1.4 7.13* 6.24*
Caribbean 2.9 2.9 2.0

aDiscrepancies from the overall relative risks in Tables Ila and IIb are because of the
exclusion from this table of deaths in 1984-5. bRelative risks (England and Wales rates in
1970-3 = 1) estimated from a model including age, time period, region of birth, and
region of birth x time period interaction, with time period included as a categorical
variable. cTest for significance of region of birth x period interaction with time period
included as a linear variable. *P< 0.05; **P< 0.01.

Table IV Social class distribution ofEngland and Wales-born and immigrant
groups, by sex, in England and Wales at 1971 census (percentages)

Social class
Region of birth 1 2 3N 3M 4 5 Total
Males
England and Wales 4.8 18.5 12.3 38.8 17.6 8.0 100
Caribbean C'wealth 1.3 4.4 4.6 46.3 26.7 16.8 100
West Africa 10.6 15.1 25.2 21.2 20.2 7.8 100
East Africa 10.9 15.9 18.6 27.8 22.0 4.8 100

Females
England and Wales 0.9 16.7 38.9 10.4 25.6 7.5 100
Caribbean C'wealth 0.3 29.8 13.4 9.6 39.8 7.1 100
West Africa 1.1 33.7 27.0 11.5 22.4 4.3 100
East Africa 2.0 23.1 35.4 10.9 27.0 1.5 100

rates of cancer mortality are not known reliably, a good deal
is known about the relative frequencies of cancer in Africa
and the Caribbean.
Many of the most common cancers in Africa are believed

to be viral in origin. These include liver cancer, which is
particularly common in West Africa, cervical cancer, and
non-Hodgkin's lymphoma (Parkin et al., 1988). In East
Africa, Kaposi's sarcoma and penile cancer, also believed to
be infective in origin, are common. The other most common
cancers, with regional variation within Africa, are cancers of
the oesophagus, stomach, prostate, bladder and breast
(Waterhouse et al., 1982; Bayo et al., 1990; Bah et al., 1990).
There appear to be no data on cancer occurrence in the
Asian-origin population of East Africa.
The major causes of cancer mortality in the Caribbean are

similar to those in Africa. Cancers with high risks by interna-
tional standards include cancers of the prostate, cervix, liver,
stomach and penis (Hamilton & Persaud, 1981; Persuad,
1976; 1986). Cancers common in Western societies, such as
colon, lung and breast cancer, are more common in the
Caribbean than in Africa but not so frequent as in England
and Wales (Waterhouse et al., 1982).

In comparing the cancer rates in migrants to the cancer
patterns in their home countries, it is important to recognise
that the migrant groups dealt with in this paper have under-
gone considerable selection processes. About 75% of East
African immigrants are of Asian ethnicity, 13% are white,
and only 6% are of African ethnicity (OPCS monitor, 1983).
A larger proportion are of social classes 1 and 2 than are of
these classes in the native population of England and Wales
(Table IV). Although no information on ethnicity is collected
specifically for West Africans it is known that few persons of
Asian origin immigrated from West Africa, and that they are
predominantly ethnic Africans. Many West African immi-
grants are mature students, and many are of upper socio-
economic class (Watson, 1977). Caribbean immigrants are of
similar racial origin to the West African immigrants, and
92% classify themselves as ethnically African or West Indian

(OPCS Monitor, 1983). A few, mainly from Trinidad, are
Asian. In England and Wales Caribbean male immigrants
work predominantly in manual occupations (Table IV). The
African- and Caribbean-born populations in England and
Wales include relatively few persons of childhood and elderly
ages compared to the England and Wales-born population,
reflecting the dates of the main migrations.
To consider the possible effects of environment and

genetics on cancer risk, we discuss here three comparisons
amongst these migrant groupings. The first is between the
two predominantly ethnic African immigrant groups, i.e. the
West African immigrants, who are of comparatively high
social class in England and Wales, and the Caribbean immi-
grants, who are of lower social class. The second comparison
is between the two groups exposed to an African environ-
ment, the ethnic African West Africans and the predomin-
antly ethnic Asian East Africans. Finally, there were cancers
which showed the same mortality pattern in all these groups
of immigrants.

(1) Comparison of West African and Caribbean immigrants

Cancers of high mortality in both West African and Caribbean
immigrants

(a) Prostatic cancer The highest rates of this cancer world-
wide are in US blacks (McKay et al., 1982), and rates are
also higher in ethnic Africans than in whites in Brazil
(Bouchardy et al., 1991). Age-standardised incidence rates in
Jamaica are about 1.5 times those in England and Wales
(Waterhouse et al., 1982). In West Africa the incidence has
not been thought to be high (Waterhouse et al., 1982; Parkin
et al., 1988) but this may be related to a lack of diagnostic
facilities. In the present data rates were high in both West
African and Caribbean immigrants, but not in the predomin-
antly ethnic Asian East African immigrants. This is compati-
ble with a genetic factor predisposing ethnic Africans to
prostate cancer. The nature of the factor is unclear. Young
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black men in the US have been found to have higher levels of
serum testosterone, the main hormone promoting growth of
epithelial tissue in the prostate, than in whites, and it has
been postulated that this may predispose to prostatic cancer
(Ross et al., 1986). Higher levels of testosterone have also
been found in patients with prostatic cancer than in controls
(Jackson et al., 1981). Studies of immigrants from countries
with low incidence rates of prostatic cancer to the US have
shown that rates of prostatic cancer increase towards the US
levels (Jackson et al., 1981), so environmental factors are
likely to be important. We found that rates of prostatic
cancer in Caribbean males did converge towards the rates in
England and Wales with calendar time (a proxy for time
since migration), but not significantly so.

(b) Liver cancer The marked variation in mortality from
this cancer in the immigrant groups probably mainly reflects
levels of infection with hepatitis B virus. Mortality rates from
viral hepatitis (ICD 9 070), which includes hepatitis A, B,
and other and unspecified viral hepatitis, but is likely as a
cause of death to be mainly due to hepatitis B, showed a
similar pattern in African and Caribbean immigrants to that
of liver cancer. In West African immigrants, the RR of
mortality from viral hepatitis was 23.7 (13.9-40.4) in males
and 13.2 (5.5-32.0) in females. In East African immigrants it
was 1.7 (0.6-5.4) in males and 1.3 (0.3-5.4) in females,
and in Caribbean immigrants it was 1.5 (0.7-3.1) in males
and 4.3 (2.7-7.0) in females (Grulich et al., unpublished
data). These high risks were due to excess deaths from
hepatitis in adults, but not in children. High rates of
chronic infection with hepatitis B have been well documented
in West Africans in West Africa (Anthony, 1984) and around
90% of populations in this area have evidence of past or
present infection with hepatitis B (Coursaget et al., 1984).
Given that transmission of hepatitis B in West Africa is
predominantly horizontal, in young children (Hall et al.,
1991), our finding of very high rates of liver cancer mortality
in West African male immigrants, but only slightly high rates
in females, is somewhat surprising, but a similar sex ratio for
incidence of liver cancer has been found in West Africa (Bah
et al., 1990; Bayo et al., 1990). This may indicate that
co-factors such as alcohol consumption, exposure to afla-
toxin, or infection with other hepatitis viruses may be impor-
tant. Possible indirect support for the role of alcohol is that
rates of oesophageal cancer mortality were also raised in
West African male immigrants. The convergence of rates of
liver cancer towards the England and Wales rates in Carib-
bean immigrants also suggests the action of co-factors,
although the trend could also in theory be related to cohort-
based trends in liver cancer mortality originating from Carib-
bean exposures.

Liver cancer is a major public health problem in the West
African community in England and Wales. It caused 15% of
all cancer deaths in the period of this study in West African
male immigrants. The mechanism of transmission of hepatitis
B in young children in West Africa is unclear, but may be
related to the presence of biting insects and exudative scars
(Vall Mayans et al., 1990). The transmission dynamics of
hepatitis B have not been studied in the West African-born
population in England and Wales, but evidence from other
industrialised countries suggests that horizontal transmission
within families may occur (Christenson, 1986). The possi-
bility of horizontal transmission within the West African
immigrant community is also suggested by our finding of
raised risks of death from viral hepatitis in adult West
African immigrants, although some of these cases may be
due to incorrect coding of deaths due to chronic active
hepatitis following childhood infection. In the US, high rates
of liver cancer have been maintained by immigrants from
high risk areas for at least the first and second generations,
although these data are from Chinese immigrants in whom
vertical transmission of hepatitis B predominates (Anthony,
1984). The magnitude of the problem in England suggests
that investigation of hepatitis B serology in the West African
community should be an urgent task. The current official

recommendation that all non-Caucasian ethnic groups should
be screened for hepatitis B during pregnancy, and the baby
immunized only if the mother is seropositive (D.O.H., 1990)
may not be sufficient to curtail transmission of hepatitis B if
children mix within their own ethnic group with non-screened
children.

Cancers of low mortality in both West African and Caribbean
immigrants
Brain/Nervous system Mortality rates from these cancers
were around half the England and Wales natives' rates in
both West African and Caribbean immigrants, but were not
low in East African immigrants. Mortality rates from these
cancers in US blacks are also about 50-60% of rates in
whites (Schoenberg, 1982; McKay et al., 1982). Brain cancer
has been linked to high socio-economic status in the US
(Brownson et al., 1990), and in England and Wales (Davey-
Smith et al., 1991). The occurrence of low nervous system
cancer mortality risks in both Caribbean and West African
immigrants makes social class related factors an unlikely
explanation of the racial differences found in this study,
although the rates in West Africans were only of borderline
significance. The reason for low rates of brain cancer in
blacks is unclear.

(2) Comparison of East and West African immigrants

Cancers of high mortality in both East and West African
immigrants
(a) Leukaemia Raised mortality rates from leukaemia were
present in African immigrants and were not confined to any
cell type. Mortality from leukaemia is less common in blacks
than whites in the US (McKay et al., 1982), and is thought
to be uncommon in Africa (Parkin et al., 1988) although this
apparently low risk may be due to lack of diagnostic
facilities.

(b) Oral cancer Rates of oral cancer were raised in East
African immigrants and in West African-born females. The
high rates in East Africans may be related to the Asian
ethnicity of most of these immigrants. Betel-chewing, which
has been shown to increase the risk of oral cancer (Mah-
boubi & Sayed, 1982), is common amongst ethnic Asians but
not ethnic Africans. This cannot, however, explain the raised
risk in West African females.

Cancers of low mortality in both East and West African
immigrants

Cervical cancer Given that cervical cancer is propor-
tionately the most common cancer in women in much of
sub-Saharan Africa (Parkin, 1986), it was surprising to find
that the East African immigrants had a low risk of this
cancer and that West Africans, based on few cases, had a
non-significantly lowered risk. Risks in immigrants from the
Indian subcontinent to England and Wales are not decreased
(Grulich et al., unpublished data). The low rates of this
cancer in both of these groups may be related to their
relatively high social class, as cervical cancer mortality is
known to be strongly related to social class. A similar picture
exists in the US, where the high rates in blacks are not
maintained when rates are adjusted for social class (Chris-
topherson & Nealon, 1981). There were insufficient cases of
cervical cancer in Africans in our data to assess the impact of
social class adjustment.

(3) Comparison of all immigrant groups

Cancers of high mortality in all immigrants
Multiple myeloma Raised rates have been described in
blacks compared to whites in the US (National Cancer Insti-
tute, 1986) and Brazil (Bouchardy et al., 1991), and there
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are high rates in blacks in Jamaica (Blattner, 1982). Despite
the high rates in East African immigrants, who are largely
of Indian origin, risks were not raised in immigrants from
the Indian subcontinent. The RR was 1.0 (0.8-1.2) in males
and 0.9 (0.7-1.2) in females born in the Indian subcon-
tinent (Grulich et al., unpublished data). This would be
compatible with an environmental agent in Africa predispos-
ing to multiple myeloma. The fact that rates have now been
found high in black populations in three continents, includ-
ing blacks in the US who are separated by several genera-
tions from Africa, however, may be indicative of a genetic
predisposition.

Cancers of low mortality in all immigrants

(a) Testicular cancer Relative risks are also low for this
cancer in US blacks (National Cancer Institute, 1986), and in
Indian immigrants to England and Wales (Grulich et al.,
unpublished data). There is a strong tendency for testicular
cancer to occur in upper socio-economic classes, and it has
been postulated that this may explain much of the racial
difference in US rates (Schottenfeld & Warshauer, 1982). Our
finding of low rates even in West African immigrants, whose
social class tends to be high, tends to point against this. The
only substantial accepted risk factor for testicular cancer is
cryptorchidism. There are no known racially determined risk
factors.

(b) Ovarian cancer showed a similar pattern in migrant
groups to cancer of the testis. Aetiological factors for this
tumour include low fertility, and thus the high fertility rates
of these immigrants may explain some of the racial differ-
ences. In 1971, total fertility rates were 2.3 in England and
Wales-born women compared to 2.9 in African-born women
and 3.4 in West Indian-born women (Immigrant Statistics
Unit, 1978). Mortality from breast cancer, which has some
similar risk factors to ovarian cancer, was also low in Carib-
bean immigrants, but was high in West African immigrants.

(c) Lung cancer In Caribbean immigrants, lung cancer
rates were about one third of the rates in England and
Wales, and there was no increasing trend. Rates in East
African immigrants were slightly higher and in West African
male immigrants, the relative risk 0.72 was the highest of all
the immigrant groups. These differences are likely to reflect
differences in smoking patterns.

(d) Melanoma The low rates of this tumour in non-white
populations are well recognised (Crombie, 1979). Rates were

very low in East African and Caribbean immigrants, but in
West African immigrants were non-significantly low in males
and close to 1 in females, based on very few cases.

All-cancer rates by region of birth

All-cancer rates were low in both Caribbean and East
African immigrants. The main cause of this low mortality
was the low rates of cancers which are associated with
Western lifestyle, particularly lung and colorectal cancers.
Relative risks were particularly low in men, which reflects the
larger influence that tobacco-related tumours have on cancer
rates in males than in females. Many of the cancers with
raised mortality in these migrants, such as nasopharyngeal
cancer, liver cancer, cervical cancer, non-Hodgkin's Lym-
phoma, multiple myeloma and leukaemia are those in which
an infective cause has been postulated and the raised mortal-
ity from oral cancer in East African immigrants may be
related to betel chewing. The reasons for the raised mortality
from oesophageal mortality in East African-born females and
from prostate and placental cancers in Caribbeans are largely
unclear.
The finding of high all-cancer mortality rates in West

African immigrants is at odds with the low all-cancer inci-
dence rates which have been reported from West Africa
(Waterhouse et al., 1982). At least part of the reason for the
discrepancy is likely to be under-reporting of cancer in
African registries. It is possible that a few cases may have
travelled to the UK for treatment, but this would not explain
the site distribution. These migrants are a selected group
whose cancer rates may not necessarily reflect that of their
home countries. Migrants from West Africa tend to come
from the upper strata of West African society, in which
alcohol consumption is widespread, and cigarette smoking is
probably more common than in other African migrants.
These people are in a state of transition from a traditional
African lifestyle to a more Westernised one. The present data
show that they still get the cancers associated with West
Africa, such as liver cancer, but their rates of cancers usually
associated with Western countries such as colon, breast and
lung cancer are also higher than the other immigrant groups
discussed here.
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