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Cancer Risks Among European Migrants in Siao
Paulo, Brazil

Christine Bouchardy, Myriam Khlat, Antonio Pedro Mirra
and Donald Maxwell Parkin

Using both mortality and incidence data, cancer risk in Italian, Spanish and Portuguese migrants to Sao Paulo
were compared with those in the Brazil-born population, and with those in their countries of origin. Italian and
Spanish migrants show changes in cancer risks which are rather similar to those observed in migrants of the same
origin in other parts of South America: they increase their rates of oropharyngeal, oesophageal, cervical and
breast cancers and they decrease their rates of lung cancers. However, for cancer of the oesophagus, the changes
are greater in Sio Paulo, where migrants acquire rates similar to those of the natives. For colon cancer, rates in
Italian migrants decrease in the low risk area of Sao Paulo and increase in the high risk area of Argentina. Changes
in Portuguese migrants are less evident: their rates of colorectal cancer remain high, and, as found for Japanese

migrants in Sio Paulo, they also retain their higher risks of stomach cancer.

Eur ¥ Cancer, Vol. 29A, No. 10, pp. 1418-1423, 1993.

INTRODUCTION
STUDIES OF cancer risk in European populations migrating to
South America are scarce. Death rates from cancer among
migrants in Uruguay and Argentina have recently been pub-
lished, and show interesting patterns, especially for digestive
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cancers [1, 2]. The only published studies of migrants to Brazil
concern Japanese in Sdo Paulo [3-5], although the cancer pattern
in migrants to Brazil is of particular interest, as there are
unusually high local rates of oral cavity, oesophageal, stomach
and cervix uteri cancers.

The European migration to Brazil dates back to the beginning
of the nineteenth century, due in part to the development of
extensive agriculture, mainly coffee and cotton, and to the
existence of large unpopulated areas in the southern part of the
country. This movement was slowed down by the Brazilian
government at the time of the coffee crisis in 1930, and the only
county which had enough financial resources to maintain the
immigration level was that of Sdo Paulo. In Séo Paulo, the main
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European migrant groups at the present time are from Portugal,
Italy and Spain.

The purpose of this study is to examine the death rates from
cancer among European migrants in Sdo Paulo, and compare
these rates to those of the Brazil-born, and of the countries of
origin of the migrants. Poisson regression was used to estimate
age-adjusted risks for country of origin and for migrants, relative
to local-born in Brazil. In order to confirm the mortality results,
a second analysis was performed using incidence data from the
S4o Paulo cancer registry. A case~control approach was applied,
considering as controls all cases from other cancers; risks were
estimated using logistic regression taking into account potential
confounders such as ethnicity.

MATERIALS AND METHODS
Data

The population data consisted of cross-tabulations from the
1980 census [6], by age, sex and country of birth for the resident
population of Sio Paulo county.

The mortality data consisted of 311698 records of deaths in
the resident population of the county of Sdo Paulo for the period
1978-1982, provided by the Sdo Paulo Bureau of Statistics
(FSEADE). Deaths were classified according to age, sex and
country of birth. Cause of death was coded according to the 9th
revision of the International Classification of Diseases (ICD-9),
except for the first year 1978, for which deaths have been coded
following the 8th revision, and converted to the 9th revision for
analysis.

The data of the countries of origin (Italy, Spain and Portugal)
were obtained from the WHO database and consisted of the
numbers of deaths by cause, age and sex, and the populations at
risk during the 1978-1982 period. Cause of death in those
national datasets was coded according to ICD-9 except for the
first 2 year period for Portugal and Spain and for 1978 for Italy,
and converted to the 9th revision for analysis.

The incidence data consisted of 79229 invasive incident
cancers recorded in the Sdo Paulo cancer registry during the
period 1969-1974. This registry has been in operation since
1969, and covers the area of Sdo Paulo county, which includes
S4do Paulo city and surroundings, comprising about 40% of the
population of the state of Sdo Paulo. 5700 (7.2%) were excluded
due to either an unknown age at diagnosis (2726), an unknown
or invalid year of diagnosis (1739), an unknown sex (53), a
sex/site incompatibility (61), other invalid values (74), or a place
of residence other than Sdo Paulo county (1047). For each
incident case, data are recorded on age, sex, site of tumour,
histology, date of diagnosis, source of information, civil status,
occupation, ethnicity and country of birth. Tumour site, coded
according to the 8th revision of the International Classification
of Diseases (ICD-8), was recoded to the 9th revision [7].
Occupation, coded according to the International Standard
Classification of Occupation, was recoded as a social class
indicator of five levels. Ethnicity was recorded from clinical
records as white, black, mulatto and yellow. The 1980 census
figures indicated that blacks and mulattos represented, respect-
ively, 4.7 and 19.9% of the resident population.

Quality of data

For mortality data, three indicators of data quality were
calculated: percentage of deaths attributable to senility or ill-
defined conditions (ICD-9 codes 780-799/all deaths), percentage
of deaths classified as due to cancer of ill-defined sites (ICD-9
codes 159, 165, 195-9/140--208) and percentage of deaths classi-
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fied as uterus otherwise specified (ICD-9 179/179+180+182).
The percentages were age-standardised by the direct method,
taking as the standard proportions those observed in the Brazil-
born mortality data in Sdo Paulo for the same period [8]. For
incidence data, quality is reflected by both the percentage of
cases identified based on death certificate only (9%) and the level
of histological confirmation (70%). As differences were observed
between one site and another and across birthplaces, all the risk
estimates in incidence data were adjusted for these quality
indicators. Occupation was poorly recorded: more than 35% of
cases in males are in the ‘unknown’ category, and about 70% of
cases in females are in the ‘other’ category, which includes
mainly housewives. The ‘unknown’ category for country of birth
represented less than 1% of the death records, and about 10% of
the records of incident cases.

Staustical methods

For mortality data, Poisson regression was applied, assuming
that the number of deaths per cell has a Poisson distribution,
and that the logarithm of the rate is a linear function of
the classification variables ([9], pp. 131-135). The age was
bracketted into six age groups. The variable birthplace was
coded as Brazil-born, Italy-born, Spain-born, Portugal-born,
Italy national, Spain national or Portugal national.

For incidence data, logistic regression was applied, consider-
ing as cases incident cancers at one specific site, and as controls
all other incident cancers ([9], pp. 115-118). The variable
birthplace was coded as: Brazil-born white, Brazil-born other
colour, Italy-born, Spain-born, Portugal-born, and other. In
addition to age, four additional control variables were available
in the incidence data: civil status (single, other), social class
(high, medium, low, other, unknown), death certificate only
case (yes, no) and histological confirmation (yes, no). As cancer
occurrence is dependent on ethnicity [10], Brazilian-born whites
were chosen as the reference category to estimate risks for the
European migrants.

All the models were fitted using maximum likelihood esti-
mation in the GLIM package [11], and the analyses were done
for each sex separately. The results were expressed as estimates
of risks relative to the reference group (Brazil-born for mortality
data, and Brazil-born white for incidence data).

RESULTS

The distribution of the population by age and country of birth
is shown in Table 1. Migrants constitute 3% of the population,
the largest groups being those born in Portugal (55% of the
foreign-born), Italy (19%) and Spain (15%). The population of
S4o Paulo is young with more than 70% aged under 35, and the
European migrants are much older than the natives.

In the period 1978-1982 there were a total of 19579 cancer
deaths, of which 916 were among migrants from Italy, 756 from
Spain and 1841 from Portugal. During the period 1969-1974,
73529 incident cases were recorded in the Sio Paulo cancer
registry, of which 2230 occurred among Italy-born, 1584 among
Spain-born and 16 671 among Portugal-born.

Tables 2 and 3 show for males and females, respectively, the
estimates of risk of different cancers in European migrants and
their countries of origin, relative to the Brazil-born. As can be
seen from the column labelled ‘country of origin’, the death rates
from cancer of the mouth and pharynx, oesophagus, cervix and
corpus uteri are much lower in the European countries than in
the Brazil-born residents of S4o Paulo. On the contrary, colon
and rectum cancers are more common in Italy and in Portugal
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Table 1. Population figures by country of birth, and percentage distribution by age; both sexes
Age groups
Country of birth Population 1980 0-34 35-44 45-54 55-64 65-74 75+  Unknown Total
Brazil 7997 994 72.2 11.6 8.2 4.8 2.2 0.8 0.1 100
Italy 43463 1.7 13.9 21.2 20.5 16.9 15.7 0.1 100
Spain 33996 12.6 13.6 18.4 17.1 20.9 16.3 0.2 100
Portugal 125183 20.4 18.8 23.0 16.4 13.1 8.1 0.1 100
All countries 8225031 70.6 11.7 8.6 5.1 2.6 2.6 0.1 100

than in Brazil-born. Furthermore, lung, liver, bladder and
nervous system cancers have higher rates in Italy and in Spain
than in Brazil-born, with also a higher rate for kidney and
pancreas cancers, Hodgkin’s disease and leukaemia in Italy.
Rates for stomach cancer are higher in Portugal than in Brazil-
born, but they are lower in Spain (in males only), and about the
same in Italy. Among females, rates of larynx cancer are lower
in European countries than in natives. In both sexes, rates for
melanoma and gall-bladder cancer are lower in Spain than in the
Brazilian natives.

In comparison with the locally born, a low relative risk is
observed in males for stomach cancer among Italian migrants,
and for pancreas cancer among Spain-born, and in females for
oesophagus cancer among Italy and Portugal-born, for pancreas
cancer among Italian-born, and for cervix cancer among all
European migrants groups. A high relative risk is observed in
males for gall bladder and bladder cancers among Italian-born,

for larynx cancer and melanoma among Spain-born, for stomach,
colon, rectum and prostate cancers among Portugal-born. In
females, higher risks are observed for stomach cancer among
Portugal-born, and lower risks are observed for rectum cancer
among Italy-born and for kidney cancer among Spain-born.

The odds ratios estimated from incidence data generally agree
with the risk estimates based on the mortality data, except for
some cancer sites for which the rate is known to be dependent
on ethnicity, such as pancreas and gallbladder cancers, mela-
noma and diseases of the lympho-haematopoietic system [10],
and for some sites known to be frequently misclassified in death
records, such as large bowel cancers and female gynaecological
cancers [12].

DISCUSSION
The information on cause of death is relatively accurate in
Sdo Paulo, and variations of quality of death certification by

Table 2. Relative risks for countries of origin and migrant populations using mortality data (Poisson regression) and odds ratio for migrant
populations using incidence data (logistic regression); males

Italy Spain Portugal
Mortality Incidence Mortality Incidence Mortality Incidence
Migrant Migrant Migrant Migrant Migrant Migrant

ICD-9 Site C.0. RR* RR* ORY C.O. RR* RR* ORYt C.0. RR* RR* ORtT
140-9 Mouth and pharynx 0.7} 0.6 09 0.5t 0.7 0.7 0.6}1 0.8 1.0
180  Oesophagus 0.5%% 0.9 0.8 0.61t 0.7 0.8 0.61% 0.9 0.9
151 Stomach 0.9 0.79 0.9 0.81f 1.0 1.2 1.24 1.29 1.49
152,3 Colon§ 1.6}% 1.2 1.2 1.1 1.3 1.59 1.2+ 1.29 1.3
154 Rectum 1.7t 1.5 1.0 1.3 0.7 1.1 1.8%% 1.69 1.1
155 Liver 2.0%% 1.1 n 2.2%¢ 1.3 2.3 n.af 0.9 1.2
156  Gall bladder 0.9 2.2+% 1.3 0.61% 1.3 1.1 n.a. 1.1 1.69
157 Pancreas 1.4%% 1.2 0.9 1.0 0.4t 1.0 n.a. 1.2 1.3
161 Larynx 0.9 0.9 1.0 1.1 1.69 1.3 0.8+ 1.0 1.1
162 Lung 2.3t 1.2 1.2 1.5 1.3 L34+ 0.9 1.0 1.0
172 Melanoma 1.1 1.5 1.0 0.411 2.49 n n.a. 1.3 0.9
185  Prostate 0.9+t 0.9 0.9 1.0 1.1 0.8 1.1+ 1.2 0.9
188  Bladder 1.84F 1.7+ 1.8%% 1.6}t 1.0 1.0 n.a. 0.9 1.0
189  Kidney 194 1.8 1.4 1.1 1.4 0.9 na. 1.1 0.9
191,2 Nervous system 1.3+t 1.0 1.2 1.63% 1.1 0.7 n.a. 1.3 1.1
193 Thyroid 1.1 nl 1.3 0.5t no. 0.3 n.a. n 0.3
201  Hodgkin’s disease 1.9%% 1.0 1.1 1.2. n 1.3 n.a. n 1.0
200,2 Other lymphoma 0.9 1.3 1.1 0.7+t n . 1.3 n.a. 0.8 1.0
2048 Leukaemia 1.3 0.9 1.1 1.0 n 1.1 1.2 0.9 0.6l

C.0. = country of origin.

*RR are obtained from Poisson regression and are adjusted for age; the reference category is Brazil-born; $OR are obtained from logistic regression
and are adjusted for age, period, social class, civil status, histological verification and death certificate only cases; the reference category is Brazil-
born white; }not available; §includes small bowel in mortality data; 'number of cases or deaths < 5; 1P < 0.05; HP < 0.01; +P < 0.001.



Cancer Risks Among European Migrants in Sdo Paulo

1421

Table 3. Relative risks for countries of origin and migrant populations using mortality data (Poisson regression) and odds ratio for migrant
populations using incidence data (logistic regression); females

Italy Spain Portugal
Mortality Incidence Mortality Incidence Mortality Incidence
Migrant Migrant Migrant Migrant Migrant Migrant

ICD-9 Site C.0. RR* RR* ORY C.O. RR* RR* ORY C.O. RR* RR* ORt
140-9 Mouth and pharynx 0.8 nl 1.0 0.5t n 0.7 0.7 0.5 0.8
150  Oesophagus 0.5t% n 0.6 0.5 1.0 1.3 0.9 0.5t 0.9
151  Stomach 1.0 0.9 0.9 0.9 1.0 1.1 1.4%% 1.3+} 1.6%%
152,3 Colon§ 1.21t 0.9 1.3 0.9 0.9 1.59 1.3 1.2 1.49
154 Rectum 1.4%% 1.84+ 1.0 1.1 0.7 1.1 1.2+F 1.3 1.71%
155  Liver 1.78 0.7 n 2.2+ n n n.ag n n
156  Gall bladder 0.8%% 0.8 0.7 0.61% 1.1 1.1 n.a. 1.2 0.7
157  Pancreas 1.0 0.7 1.5 0.7¢% 1.0 1.2 n.a. 1.0 1.1
161 Larynx 0.61F n n 0.53% n n 0.9 n n
162 Lung 1.1 1.1 1.2 0.74% 0.8 0.8 0.7+t 0.9 1.4
172 Melanoma 1.1 2.1 n 0.41% n n n.a. 1.2 0.7
174  Breast 1.2%f 1.1 1.311 0.89 0.9 1.1 0.9 1.0 1.0
180  Cervix 0.23% 0.6% 0.61% 0.244 0.34+4 0.7 0.6%% 0.6%% 0.61%
182 Corpus 0.5%% 0.8 1.1 0.41% 1.3 1.1 n.a. 1.0 0.8
179  Uterus NOS 1.61% 1.1 1.3 1.2%% 1.1 1.0 n.a. 1.1 1.4
183  Ovary 1.0 0.9 1.2 0.64% 0.7 2.21% n.a. 1.2 1.0
188  Bladder 1.2 1.1 1.4 1.0 n 0.8 n.a. 1.1 0.9
189  Kidney 1.9%% n 1.3 1.34 2.49 1.3 n.a. n 0.9
191,2 Nervous system 1.2 0.9 1.2 1.5+t 0.8 0.9 n.a. 1.1 1.1
193 Thyroid 1.0 n n 0.5%% 1.6 0.8 n.a. 0.9 1.1
201 Hodgkin’s disease 2.3 n 1.2 1.3 n n n.a. n n
200,2 Other lymphoma 0.8+t 1.1 1.79 0.61% 0.8 0.6 n.a. 0.8 1.2
204-8 Leukaemia 1.24% 1.0 1.0 1.0 0.7 1.4 1.29 1.3 0.8

C.0. = country of origin.

*RR are obtained from Poisson regression and are adjusted for age; the reference category is Brazil-born; $OR are obtained from logistic regression
and are adjusted for age, period, social class, civil status, histological verification and death certificate only cases; the reference category is Brazil-
born white; $not available; §includes small bowel in mortality data; lnumber of cases or deaths <5; 1P < 0.05; +P < 0.01; 3P < 0.001.

birthplace are not large enough to generate significant differences
in specific cancer risks between migrants and natives, except
possibly for cancer of the uterus, as the differences in the
proportions of “uterus, unspecified” are more substantial (Table
4). Comparisons between different countries are more problem-

Table 4. Age-standardised percentages* of quality indicators of
information on cause of death in 1978-1982; both sexes

% of all deaths
certified as % of cancer % of uterus
senility orill- deaths withill- cancer deaths
defined defined certified as not
Country conditionst  primary sitest  specified §
Brazil, Sdo Paulo
Born in Brazil 1.4 9.0 36.0
Born in Italy 0.7 9.3 42.5
Born in Spain 0.9 10.2 29.9
Born in Portugal 0.8 8.9 47.7
Italy 1.7 6.4 79.6
Spain 2.6 8.9 73.1
Portugal 8.9 15.4 59.9

*Percentages are age-standardised by the direct method, taking as the
standard those observed in Brazil-born mortality data in Séo Paulo;
1ICD-9 codes 780-799/all deaths; $ICD-9 codes 159, 165,
195-9/140-208; §ICD-9 codes 179/179+ 180+ 182.

atical, given the well-known international variation in quality of
death certification [13]. There are differences in the quality of
death certification between Sio Paulo and the three countries of
birth studied, in particular regarding Portugal (Table 4). This
implies that the comparisons between countries should be
treated with caution. In addition, migrant populations originate
from specific areas of their country—Italians from southern
Italy, Spanish from Andalusia and Galicia, and Portuguese from
the rural areas of Tras os Montes, alto Douro, Funchal and
Acores, and the national rates for country of origin may therefore
differ from the local rates in the migrants’ birthplaces.

Data from the cancer registry showed that two of the migrant
groups (Italian and Portuguese) were of higher social class than
the local-born. For this reason, all the relative risk estimates
were adjusted for this variable; however, because for a significant
proportion of cancer registrations occupation was not recorded
(particularly for females) the possibility of residual confounding
is present. The quality indicator variables (HV%, DCO%) were
also included, to allow for differences in the accuracy of registry
information in the groups being compared.

For Italian and Spanish migrants, results on cancer mortality
are available from recent studies in Uruguay and Argentina [1,
2], but there were too few Portuguese migrants in these countries
to justify a separate analysis.

Oropharyngeal and oesophageal cancers
The incidence of these cancers is high in the southern states
of Brazil and in Uruguay, where drinking cachaga (a local spirit)
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and maté, two important aetiological factors, is common [14-16].
European migrant males in Sdo Paulo appear to acquire rates
which are similar to those of the local-born, while female
migrants retain a lower risk. The fact that males are more likely
to acquire the local habit of drinking maté and/or chachaga may
explain this discrepancy between the sexes. Such an increase
after migration has been observed among European migrants in
Uruguay and in Argentina. In those countries, however, the
rates of oesophageal cancer remain considerably lower in
migrants than in natives [1, 2].

Stomach cancer

The rate of stomach cancer is high in South America. Spanish
and Portuguese migrants in Sdo Paulo acquire rates which are
similar to those in the natives, as did European migrants to
Uruguay and Argentina [1, 2]. Portugal is a particularly high
risk area for stomach cancer, with rates even higher than those
in Brazil-born. Portuguese of both sexes appear to retain the
high rates of their country of origin after migration, as did
Japanese migrants in Sdo Paulo and Argentina [2, 4, 5]. Other
studies on European populations who have migrated to the
lower-risk countries of Australia [17] and Israel [18] also suggest
that the risk of stomach cancer changes rather slowly after
migration.

Colon and rectum cancers

Compared to Europe, Brazil is a low risk country for cancers of
the colon and rectum. With the mortality data, only Portuguese
maintain their higher rates for both colon and rectum cancers,
as they did for stomach cancer. It is well known that in mortality
data, a certain amount of misclassification occurs between colon
and rectum cancers [19]. Incidence data are, therefore, more
appropriate for the study of these cancers: the risk estimates for
colon cancer are rather greater than those based on the mortality
data, with odds ratio values higher than unity in migrants of
both sexes from Spain, and in males from Portugal.

The only other data on migrants from high- to low-risk
countries concern Scots in Australia for colon cancer, and
English in Australia for rectal cancer [17]. These migrants have
been found to have lower rates than those of their countries of
origin, but the change in relative terms is less than that observed
in migrants moving to a country at higher risk (e.g. European
migrants to Uruguay [1], Argentina [2] and the U.S.A. [20, 21]).
Other studies of changes in risks for colorectal cancers following
migration from high to low risk areas are needed to investigate
the hypothesis that an increase in risk following migration to a
higher risk environment is more likely than a decrease in risk
following migration to a lower risk environment.

Liver cancer

This site is notoriously prone to misclassification, with
inclusion of metastatic cancer as “liver cancer” on the death
certificate [12]. Comparisons between countries of origin and
Brazil are, therefore, hazardous. The incidence of liver cancer
in southern Europe is rather higher than in Sdo Paulo [22], but
because of the small number of cases, no clear pattern is observed
among Europeans using the incidence data.

Gall-bladder cancer

Death rates from gall-bladder cancer are quite high in north-
east Europe and in some parts of South America; Spanish and
Italian male migrants undergo a substantial increase in risk in
Sdo Paulo, and their rates apparently overshoot the host country
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level. This was not found in Argentina, where the risk in Italian
migrants was intermediate between country of origin and host
country [2], and in Israel, where the risk declines with increased
duration of residence for European migrants [18].

Pancreas cancer

For pancreas cancer no clear pattern is observed; for example,
in females, although death rates in Italy are similar to those of
the Brazil-born, the migrants have lower risks. Studies on
mortality in European migrants to Australia [17] and to the
U.S.A. [21] suggested a rather generalised increase in rates,
often in excess of those in the new host country. This has not
been found for European migrants to Uruguay and Argentina
who have risks intermediate between the locally born and their
country of origin [1, 2]. These apparent contradictions may be
explained by the well-known differences between countries in
the quality of death certification for this cancer.

Lung cancer

European migrants have a risk of lung cancer which is
intermediate between that of their country of origin and that of
the Brazilian-born, as found in Uruguay and Argentina [1, 2].

Melanoma

This cancer is strongly correlated with ethnicity; the mixture
of ethnic groups which compose the reference category in Sdo
Paulo mortality data is therefore not appropriate for estimating
the change in risk among migrants. In the incidence data
analysis, because of the small number of cases, data are available
only for Portuguese migrants of both sexes and for male Italian
migrants, both of which have a risk similar to that of the natives.
Studies of European migrants to Australia and Israel have shown
that fair-skinned people who move to sunny environments
acquire an increased risk for melanoma [23, 24].

Breast cancer

In Sdo Paulo, European migrants experience mortality rates
which are intermediate between that of their countries of origin
and that of Brazil-born. Risks intermediate between those of the
host country and that of the country of origin have been observed
in Italian and Spanish migrants to Uruguay and among Spanish
migrants to Argentina [1, 2]. The same was found in migrants
from European countries with a relatively low risk of breast
cancer to the U.S.A. [20, 21], England and Wales [25], and
Australia [26].

Cervical cancer

Mortality rates for cervical cancer are particularly high in
Brazil, and Italian and Spanish migrants have rates which are
intermediate between those of their countries of origin and that
of Brazil-born. In Portugal, the rate is also high, but the rate in
Brazil is even higher and Portuguese retain rates typical of their
country of origin. Misclassification of uterus cancer deaths is
known to be frequent, and incidence data provide more valid
information: in all migrants, the risk is about half of that of the
natives.

Similar results have been reported for Italian migrants to
Uruguay and Italian and Spanish migrants to Argentina [1, 2].
The main risk factors for cervical cancer in South America, as
well as in other countries, are age at first intercourse and number
of sexual partners {27], which are both likely to vary according
to birthplace.
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Corpus cancer

The risk for cancer of the corpus uteri is significantly lower in
Italy and in Spain than in Brazil or Uruguay, but no significant
differences between migrants and natives are observed in either
Brazil or Uruguay [1].

Prosiatic cancer

The mortality rate in Italy is lower than in Brazil-born, while
for Portugal it is higher; both groups of migrants retain the rates
of their country of origin. This was also observed for European
migrants in Argentina [2].

Bladder cancer

The risk of bladder cancer is higher in Italy and Portugal than
among Brazil-born, and male Italian migrants maintain their
higher risks. A similar pattern was observed in Italian migrants
in Argentina [2].

Leukaemia

The risk is higher in Italy than in Brazil-born, and Italian
migrants acquire similar rates to the natives; the same pattern
was found in Italian migrants to Uruguay [1] and Argentina [2].

CONCLUSION

In general Italian and Spanish migrants to Sdo Paulo show
rather similar changes in cancer risks to those observed in
migrants from the same countries in Argentina or Uruguay.
However, for cancer of the oesophagus, the changes are greater
in Sao Paulo, where migrants appear to acquire the rates of the
local population, suggesting that they adopt the local habits
in Brazil more rapidly than in Argentina or Uruguay. For
Portuguese, changes with migration are less evident. Rates of
colorectal cancer remains high in Portuguese migrants, and, as
found for Japanese migrants to Sio Paulo, they also retain their
higher risks of stomach cancer. Although this may partly reflect
quality of Portuguese mortality data, it may also suggest that
Portuguese retain the eating habits of their country, or that there
is a slower change in gastrointestinal cancer risks when moving
from a high- to a low-risk area than when moving from a low- to
a high-risk area.
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