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ABSTRACT
◥

Background: Australia provides an ideal population-base
for cancer migration studies because of its multicultural society
and high-quality cancer registrations. Among migrant groups
there is considerable variability in the incidence of infection-
related cancers; thus, the patterns of three such cancers were
examined among migrant groups relative to Australian-born
residents.

Methods: Using national incidence data for cancers of the
stomach, liver, and cervix diagnosed during 2005 to 2014, incidence
rates were compared for selected migrant groups with the Austra-
lian-born population using incidence rate ratios (IRR), from a
negative binomial regression model.

Results: Wide variations in incidence between countries/
regions of birth were observed for all three cancers (P <
0.0001). The patterns were similar for cancers of the stomach
and liver, in that migrants from countries/regions with higher

incidence rates maintained an increased risk in Australia, with
the highest being among South American migrants (IRR ¼ 2.35)
for stomach cancer and among Vietnamese migrants (5.44) for
liver cancer. In contrast, incidence rates of cervical cancer were
lower for many migrant groups, with women from Southern Asia
(0.39) and North Africa (0.42) having the lowest rates. The rate of
cervical cancer was higher in migrants from New Zealand,
Philippines, and Polynesia.

Conclusions: Several Australian migrant groups were found to
experience a disproportionate burden of infection-related cancers;
further studies of associated risk factors may inform the design of
effective interventions to mediate these disparities.

Impact: By identifying these migrant groups, it is hoped that
these results will motivate and inform prevention or early detection
activities for these migrant groups.

See related commentary Dee and Gomez, p. 1251

Introduction
Key to designing cancer prevention and control initiatives is an

evidence-based understanding of the differences in cancer burden by
population group and the causes of between-groups differences.
Epidemiologic studies are a critical first step in identifying differences
in cancer burden and cancer risk factors to guide mitigation strategies.
While much is understood about the cancer burden in high-income
countries such as Australia (1), such studies provide the opportunity to
explore differences by subpopulations, such as migrant groups.

Australia is a well-known multicultural society with 30% (7.6
million) of the population in 2020 being born overseas (2). Long-
standing government policies have produced immigration patterns
reflective of global events. Before World War II, most migrants to
Australia came from the United Kingdom (UK) and Ireland. After the
war, migrants first came from continental Europe, and then progres-
sively greater proportions came from South-East Asia since the 1970s

(particularly Vietnam and the Philippines), and more recently from
China, New Zealand, and India (3). Consequently, Australia now has a
highly heterogeneous migrant population, varying markedly in char-
acteristics, for example, proficiency in English, income, cultural beliefs,
health services use and lifestyle factors (4), each of which is associated
with cancer risk (i.e., they can affect access, either directly or indirectly,
to prevention services (5, 6). Migrants from less developed countries
reportedly have lower risks for many cancer types due to a ‘healthy
migrant effect’ (7, 8), but rates can be higher for infection-related
cancers (9), depending on the level of early life exposure to risk factors
in the country of birth. Thus, studies on the rates of infection-related
cancers among migrants to Australia may provide useful information
for priority prevention and interventions in this country.

Infections are knownmodifiable causes of cancer, with an estimated
2.2 million new cases of cancer worldwide in 2018, or 13% of cases,
attributed to an infectious agent (10). Collectively, the four most
important infectious pathogens,Helicobacter pylori (H. pylori), human
papillomavirus (HPV), hepatitis B virus (HBV), and hepatitis C virus
(HCV) account for >90% of these infection-attributable cancer cases
worldwide (10). The most common related types are cancers of the
stomach (H. pylori), cervix (HPV), and liver (HBV and HCV). In
recent analyses of Global Burden of Disease data, stomach cancer
incidence was found to vary markedly globally, with the highest rates
(per 100,000 population) in high-income countries in Asia Pacific
(29.5) and east Asia (28.6) regions in 2017; in contrast, the correspond-
ing rate for the Oceania region was 13.8 (11). Similar patterns were
observed for liver cancer with the highest rates in high-income
countries in Asia Pacific (26.4) and east Asia (24.3) in 2015, over
twice the rate for Oceania (10.8; ref. 12). More striking variations were
found for cervical cancer incidence, with the rates observed in southern
Africa and eastern Africa regions (>40) in 2018 being about ten-times
higher than in western Asia region (4.1; ref. 13). Due to a lag time of 20
to 30 years between infection with these agents and a diagnosis of
cancer (10, 14), migrants typically maintain a similar level of risk
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associated with infection in their country of birth, even after they
migrate (15–17).

In Australia, an estimated 3% of all cancers diagnosed are attrib-
utable to infections (18). Despite this relatively low incidence of
infection-related cancers (10), these cancers are important due to
their low survival rates (stomach and liver), increasing incidence rates
(liver), or the need to focus on priority populations to achieve
elimination targets (cervix). Australia’s comprehensive, high-quality
coverage of cancer registration provides an ideal environment for
cancer migrant studies. While previous studies have investigated
cancer rates among migrants in Australia, they have used state-
specific cancer incidence data from the 1980s and 1990s (19–26) and
reported on relatively large, heterogenous country of birth groups (e.g.,
Asia, or other Asia being classified as one birth group; 23–28). Thus,
given the marked recent increases in migrant populations, updated
cancer profiles among migrant populations in Australia are needed to
inform the planning of effective, targeting cancer control policies and
guide the implementation of culturally sensitive prevention measures.
To update and extend the previous studies, the incidence of three
infection-related cancers (stomach, liver, and cervix) was compared
among migrants to Australian-born residents.

Materials and Methods
Study population

Aggregated national incidence data for cancers of the stomach, liver
and cervix diagnosed between 2005 and 2014 were obtained from the
Australian Cancer Database (ACD; ref. 1), containing data from the
eight state and territory population-based cancer registries across the
country. By law, all cancers diagnosed in Australia must be reported to
the relevant jurisdictional register. These data were grouped by 5-year
age group, sex, year of diagnosis, and country of birth. Only people
aged ≥30 years at diagnosis for stomach and liver cancer, or women
aged ≥20 years for cervical cancer, were included in the analysis as
cancer diagnoses are rare in younger people especially among migrant
populations (22).

Migrants are defined in this study based on their country of birth
(regardless of ethnicity, which is not recorded), consistent with the
most widely used definition in migrant studies (7). Information on
country of birth is routinely collected by cancer registries in Australia,
based on the Standard Australian Classification of Countries (SACC;
ref. 29). Twelve countries of birth with relatively large populations are
reported individually: New Zealand, UK, Ireland, Germany, Italy,
Greece, Vietnam, Malaysia, Philippines, China, India, and South
Africa. Thirteen regions of birth are also included, with some of the
countries included for their relevant regions (Table 1). The regions
were ordered according to SACC code because the classification is
generally based on both geographical proximity and similarity of
shared social, cultural, economic, or political characteristics. The seven
other regions were excluded from these analyses because of the small
corresponding migrant population in Australia, along with those of
missing country of birth.

The estimated resident population (ERP) by 5-years age group, sex,
calendar year and country of birth was obtained from the Australian
Bureau of Statistics (ABS; ref. 30). ABS collects information on country
of birth for Australian residents during quinquennial population
censuses, with the ERP by country of birth for each between-census
year being estimated by interpolation and considering administrative
data relating to births, deaths, and overseas migration.

Statistical analyses
To improve precision, region and country-specific estimates are

presented only if the expected number of new cases exceeded 50 per
cancer type/country (or region) combinations for stomach and liver
cancer. A lower cut-point (>20 cases) was used for cervical cancer
reflecting its generally lower incidence (13). This is a result of balancing
several competing considerations, such as the goal of including more
countries/regions in the study and minimizing the number of small
counts in each country, which may cause privacy concerns. The
expected cases among migrants for a specific region/country were
calculated by multiplying the age-specific rates for Australian-born
cases by the age, country-specific population of migrants. Data for

Table 1. List of countries included in each region of birth group.

Region of birth (SACC)a Individual countriesa

Polynesia (1500) Cook Island, Fiji, French Polynesia, Niue, Samoa, Samoa American, Tokelau, Tonga, Tuvalu, Wallis & Futuna, Pitcairn
Islands, Polynesia (excludes Hawaii), nec

Western Europe (2300) Austria, Belgium, France, Germany, Liechtenstein, Luxembourg, Monaco, Netherlands, Switzerland
Southern Europe (3100) Andorra, Gibraltar, Holy See, Italy, Malta, Portugal, San Marino, Spain
South Eastern Europe (3200) Albania, Bosnia & Herzegovina, Bulgaria, Croatia, Cyprus, the former Yugoslav Republic of Macedonia, Greece,

Moldova, Romania, Slovenia, Montenegro, Serbia, Kosovo
Eastern Europe (3300) Belarus, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Russian Federation, Slovakia, Ukraine
North Africa (4100) Algeria, Egypt, Libya, Morocco, Sudan, Tunisia, Western Sahara, Spanish North Africa, South Sudan
Middle East (4200) Bahrain, Gaza Strip &West Bank, Iran, Iraq, Israel, Jordan, Kuwait, Lebanon, Oman, Qatar, Saudi Arabia, Syria, Turkey,

United Arab Emirates, Yemen
South-East Asia (5000) Myanmar, Cambodia, Laos, Thailand Vietnam, Brunei Darussalam, Indonesia, Malaysia, Philippines, Singapore,

Timor-Leste
North-East Asia (6000) China, Hong Kong (SAR of China), Macau (SAR of China), Mongolia, Taiwan, Japan, North Korea, South Korea
Southern Asia (7100) Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan, Sri Lanka
Northern America (8100) Bermuda, Canada, St Pierre and Miquelon, United States of America
South America (8200) Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, Falkland Islands, French Guiana, Guyana, Paraguay, Peru,

Suriname, Uruguay, Venezuela, South America, nec
Southern & East Africa (9200) Angola, Botswana, Burundi, Comoros, Djibouti, Eritrea, Ethiopia, Kenya, Lesotho, Madagascar, Malawi, Mauritius,

Mayotte, Mozambique, Namibia, Reunion, Rwanda, St Helena, Seychelles, Somalia, South Africa, Swaziland,
Tanzania, Uganda, Zambia, Zimbabwe, Southern & Eastern Africa nec

Abbreviation: nec, not elsewhere classified.
aBased on the SACC 2016 (March 2017 release).
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males and females were combined for stomach and liver cancers
because of the anticipated small numbers for certain migrant groups
and their similar association between these infections and the cancers
of interest.

Incidence rate ratios (IRR) were calculated for each individual
migrant group relative to the Australian-born population, using a
negative binomial regression model (for each individual cancer
type) adjusted for age group, year of diagnosis, and sex (stomach
and liver cancers), with the log of the population as offset variable.
This was done separately for countries and regions. All analyses
were performed using SAS version 9.4 and the figures were pro-
duced using R 4.0.5.

Data availability
The data analyzed in this study were provided by the Australian

Institute of Health andWelfare with the approval from cancer registry
data custodian in each state and territory of Australia. Data may be
shared on request to the corresponding author with permission of the
Australian Institute of Health and Welfare.

Results
The size of the migrant population in Australia had nearly doubled

between 1986 (3.2 million) and 2016 (6.2 million) and represented a
larger proportion of the national population (increasing from 20.6% in

1986 to 26.6% in 2016) (3). During the study period (2005–2014),
19,419, 14,741, and 7,185 cases were included in the analysis for
stomach cancer, liver cancer, and cervical cancer respectively (Table 2).
Overall, 3.5% of records had missing country of birth data (2.2% for
men vs. 4.8% for women), ranging from 2.0% for liver cancer to 8.5%
for cervical cancer.

Stomach cancer (Fig. 1A and B)
Of the 13 regions, migrants from 10 regions had higher incidence

rates of stomach cancer than Australian-born population (Table 2),
with the highest rates among migrants from South America (IRR ¼
2.35), North-East Asia (2.15), and Polynesia (2.08). Migrants from
Southern Asia were the only group that had significantly lower
incidence (0.75). The countries of birth with the highest three IRRs
were China (1.99), Italy (1.72) and Greece (1.71).

Liver cancer (Fig. 2A and B)
Of the 13 regions, migrants from eight regions had higher

incidence of liver cancer than the Australian-born population
(Table 2), with the highest rates among migrants from South-
East Asia (IRR ¼ 3.38), North Africa (3.32) and North-East Asia
(2.93). For individual countries, the migrant groups with the highest
three IRRs were Vietnam (5.44), China (2.97), and Italy (2.07). Only
migrants from South Africa had a significantly lower rate than those
locally born (0.67).

Table 2. Adjusted incidence rate ratio (IRR) from negative binomial regression modelsa (separated by country and region of birth)
among migrant groups in Australia relative to the Australian born population.

Stomach cancer (C16) Liver cancer (C22) Cervical cancer (C53)
Place of birth (SACC code) Cases (n) IRR 95% CI Cases (n) IRR 95% CI Cases (n) IRR 95% CI

Country of birth
Australian-born (1101) 10,900 1.00 8,106 1.00 5,034 1.00
New Zealand (1201) 333 1.09 (0.95–1.26) 313 1.25 (1.06–1.47) 257 1.35 (1.19–1.53)
United Kingdom (2100) 2,269 1.29 (1.22–1.35) 1,302 0.98 (0.90–1.06) 491 0.94 (0.85–1.03)
Ireland (2201) 119 1.49 (1.18–1.90) 66 1.11 (0.80–1.54) 37 1.27 (0.92–1.76)
Germany (2304) 307 1.34 (1.16–1.56) 187 1.13 (0.92–1.39) 59 0.98 (0.76–1.27)
Italy (3104) 980 1.72 (1.58–1.88) 822 2.07 (1.82–2.35) 67 0.68 (0.53–0.87)
Greece (3207) 526 1.71 (1.53–1.93) 321 1.47 (1.24–1.74) 47 0.77 (0.58–1.04)
Vietnam (5105) 179 1.43 (1.17–1.73) 555 5.44 (4.77–6.21) 74 0.79 (0.62–0.99)
Malaysia (5203) 76 1.02 (0.76–1.37) 98 1.61 (1.23–2.12) 34 0.66 (0.47–0.92)
Philippines (5204) 69 0.91 (0.67–1.25) 107 1.81 (1.40–2.35) 124 1.34 (1.12–1.61)
China (6101) 428 1.99 (1.75–2.26) 482 2.97 (2.58–3.42) 134 0.95 (0.80–1.13)
India (7103) 126 0.96 (0.76–1.21) 101 1.00 (0.76–1.31) 35 0.36 (0.26–0.51)
South Africa (9225) 117 1.34 (1.05–1.71) 47 0.67 (0.46–0.99) 40 0.72 (0.52–0.98)

P value <0.0001 <0.0001 <0.0001
Region of birth

Polynesia (1500) 123 2.08 (1.74–2.49) 118 2.45 (2.02–2.96) 75 1.69 (1.34–2.12)
Western Europe (2300) 615 1.19 (1.10–1.30) 367 0.96 (0.85–1.09) 115 0.87 (0.72–1.05)
Southern Europe (3100) 1246 1.72 (1.62–1.83) 965 1.83 (1.67–2.00) 96 0.68 (0.55–0.83)
South Eastern Europe (3200) 1250 1.85 (1.74–1.97) 676 1.34 (1.22–1.48) 162 0.91 (0.78–1.07)
Eastern Europe (3300) 526 1.78 (1.63–1.95) 205 0.98 (0.84–1.14) 98 1.21 (0.99–1.49)
North Africa (4100) 89 1.15 (0.93–1.42) 194 3.32 (2.85–3.88) 11 0.42 (0.23–0.77)
Middle East (4200) 274 1.47 (1.30–1.66) 222 1.47 (1.27–1.70) 63 0.63 (0.49–0.81)
South-East Asia (5000) 440 1.10 (1.00–1.21) 1073 3.38 (3.12–3.67) 343 1.00 (0.90–1.13)
North-East Asia (6000) 665 2.15 (1.98–2.33) 699 2.93 (2.67–3.22) 209 0.87 (0.75–1.01)
Southern Asia (7100) 161 0.75 (0.64–0.87) 181 1.06 (0.91–1.24) 59 0.39 (0.30–0.50)
Northern America (8100) 72 0.94 (0.75–1.19) 58 0.93 (0.71–1.21) 32 0.66 (0.47–0.94)
South America (8200) 159 2.35 (2.01–2.75) 76 1.42 (1.12–1.79) 30 0.70 (0.49–1.00)
Southern & East Africa (9200) 178 1.19 (1.02–1.38) 120 0.99 (0.82–1.20) 73 0.75 (0.60–0.95)

P value <0.0001 <0.0001 <0.0001

aAdjusted for age group at diagnosis, sex, and year of diagnosis in a negative binomial regression model with Australian-born population as a reference.
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Cervical cancer (Fig. 3A and B)
In contrast to stomach and liver cancer, cervical cancer incidence

was lower amongmanymigrant women than Australian-born women
(Table 2), including five individual countries and six regions of birth.
Women from Southern Asia (IRR ¼ 0.39) and North Africa regions
(0.42) had less than half the risk of Australian-bornwomen. The rate of
cervical cancer was higher in migrants from New Zealand, the

Philippines, and Polynesia, with the latter having the highest IRR
(1.69).

Discussion
In this nationwide study, Australian migrants who were born in

higher incidence countries or regions (11, 12) were found to have

Figure 1.

Adjusted incidence rate ratioa and 95% CIs for stomach cancer relative to the Australian-born; (A) by country of birthb (B) by region of birth.b
aAdjusted for age group at diagnosis, sex and year of diagnosis in a negative binomial regression model with Australian-born population as a reference.
bCountries/Regions ordered by SACC code (see Table 2 for details).

Figure 2.

Adjusted incidence rate ratioa and 95% CIs for liver cancer relative to the Australian-born; (A) by country of birthb (B) by region of birth.b
aAdjusted for age group at diagnosis, sex, and year of diagnosis in a negative binomial regression model with Australian-born population as a reference.
bCountries/Regions ordered by SACC code (see Table 2 for details).
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higher incidence rates for cancers of the stomach and liver than the
Australian-born residents. However, in contrast to prior European
studies that reported cervical cancer incidence was more common
among migrant groups than among the host populations (7), migrant
women from many countries in our study were found to have lower
incidence of cervical cancer than Australian-born women. This held
even when they came from countries with very high incidence such as
Southern and East Africa (13).

International migrants experience a health transition, and their
cancer risk in the host country reflects some combination of the
underlying risk in the country of origin and their new country, which
may be due to attributes ofmigrants themselves aswell as differences in
genetic background (31). Given this transition, these updated cancer
profiles among migrants in Australia provide important information
to guide education and prevention activities.

Variation in the prevalence of H. pylori infection, the strongest
known risk factor for stomach cancer (32),may help to explain some of
the differences in the incidence of stomach cancer among migrant
groups in Australia. Based on a recent meta-analysis of prevalence of
H. pylori infection globally, Australia had a relatively low prevalence
(25%), while the corresponding prevalence in China or North-East
Asia was over twice of that in Australia (56% and 54%, respectively;
ref. 32). The doubling of stomach cancer incidence rates among
Chinese migrants and those from North-East Asia compared with
Australian-born population is consistent with the difference in prev-
alence. Other risk factors, such as greater intake of salted, pickled, or
smoked foods among these migrant groups may also contribute to the
differences observed (33), however data to support those hypotheses
are not readily available.

The higher rates for liver cancer observed among many migrant
groups in Australia are consistent with findings from previous studies
of the global patterns of liver cancer incidence (12, 33). The over five-
fold higher rate for liver cancer among Vietnamese migrants to

Australia could be mainly due to their early life exposure to HBV
and HCV infection, the most important risk factors for liver can-
cer (34), in Vietnam where these infections are endemic with a very
high prevalence of chronic HBV (68%) in the general population (35).
The highest IRRs for liver cancer among migrants from China and
Vietnam are consistent with almost two-fifths of people infected with
HBV inAustralia being born in those two countries (36). Similarly, the
higher rates observed for other endemic countries in North Africa,
Eastern and South-East Asia and Europe (Italy and Greece), were
largely attributable to the high prevalence of chronicHBVand/orHCV
infections in these countries (12, 33). The introduction of HBV
vaccines in some high-risk regions (such as China, Singapore, Thai-
land or Taiwan) may also play a role in the observed patterns among
the Australian migrant groups, however its impact is likely to be
limited since the vaccine programs in those countries were restricted to
new-born, infants and adolescents since 1990s (37). Higher rates for
liver cancer have also been reported among migrants from these
endemic countries to other western countries, such as those from
South-East Asia andNorthAfrica toCanada (16),UK, Sweden, France,
and the Netherlands (7). The significantly lower liver cancer rate we
observed among South African migrants to Australia may suggest that
they retained the low population rates observed in South Africa.
However, South African incidence rates may underreport liver cancer
as it can be either inconclusively diagnosed or not recorded in a cancer
registry in sub-Saharan Africa (38).

As with cancers of the stomach and liver (11, 12), the incidence of
cervical cancer varies widely throughout the world, with rates differing
by a factor of >30 between the highest and the lowest countries (13).
However, the main driver of this marked geographical variation is
access to cervical screening (10), which helps to prevent cervical
cancer, and thus lower incidence. The relatively smaller variation in
cervical cancer we observed between migrant groups within Australia
than has been reported between countries may be due to the effect of

Figure 3.

Adjusted incidence rate ratioa and 95% CIs for cervical cancer relative to the Australian-born; (A) by country of birthb (B) by region of birth.b
aAdjusted for age group at diagnosis, and year of diagnosis in a negative binomial regression model with Australian-born population as a reference.
bCountries/Regions ordered by SACC code (see Table 2 for details).
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screening in Australia, since free access to cervical screening is offered
to all age-eligible women in Australia (39). However, women from
countries with no organized population-based cervical screening are
less likely to have been screened beforemigrating toAustralia, andmay
be less aware of cervical screening in Australia or reluctant to have a
cervical screening in Australia, particularly recent arrivals (5). This
may be one reason for higher incidence in some migrant groups, such
aswomen born in Polynesia or Philippines. There are no recent data on
screening participation by women living in Australia but born in these
countries, but lower cervical screening rates have previously been
reported for Filipino women (38%) compared with native Norwegian
women (68%; ref. 40).

Many migrant women in Australia in this study were found to have
a lower incidence of cervical cancer than the native-born population,
consistent with findings from a Canadian study (41). Our observation
of lower rates amongmigrant women from theMiddle East and North
Africa, also observed in the Canadian study (41), are consistent with
the findings in a recent worldwide analysis (13). The lower rates for
these migrant women were probably due to the lower prevalence of
HPV infection in their countries of origin (42). This, in turn, could be
explained by cultural factors related to sexual behavior (43), where they
typically have fewer sexual partners due to the importance placed on
modesty and premarital virginity (44). Some of the observed differ-
ences, however, are not readily explained by possible differences in
either screening participation or HPV exposure, including the higher
rates for women born in New Zealand (there are no recent data on
screening participation by or other risk factors among women born in
NewZealand living inAustralia), and the lower rates for Southern Asia
and Southern Europe (both less likely to screen than Australian-born
women; ref. 13).

While exposure to the infectious pathogens before migration
likely plays a major role in the observed patterns of incidence
among migrants to Australia, acculturation, the process by which
migrants adopt the behavioral and lifestyle practices of the native-
born Australians, may also play an important role. Results from two
previous NSW studies (23, 45), together with the current study, all
showed higher incidence for liver cancer among Vietnamese
migrants. While not directly comparable, the results from these
separate studies suggest a gradual decrease in the magnitude of the
relative risk over time, from 10 to 27 times higher in the cohort
diagnosed in 1972 to 1990 (23), 12 times higher in the cohort
diagnosed in 1991 to 2001 (45) and >5 times higher in the current
study. These are consistent with the previous Australian studies
showing that the risk of migrants being diagnosed with liver cancer
gradually decreased as the duration of stay increased (8, 28), sug-
gesting that access to better medical treatment (antiviral therapy) in
Australia and reduction in other factors which affect the risk of
developing liver cancer, such as the HBV vaccine, may play a
part (46). Other known risk factors such as tobacco smoking, type
II diabetes, and obesity may also affect the risk of liver cancer (34).
Given the prevalence of these factors is generally lower among more
affluent populations (47), this may, in part, explain some of the
relatively lower incidence observed among South African migrants,
who based on occupation data from the 2011 Australian Cen-
sus (48), were more likely to be employed in occupations classified
as professionals or managers, with a much higher average weekly
family income ($2,416 vs. $1,492 for Australian-born).

This study has several strengths. First, recent national cancer
incidence data (with high standards of completeness and quality;
ref. 49) were used to provide more contemporary insights into the
risk profile of migrants to Australia. The population size is sufficiently

large for us to report cancer profiles for many smaller migrant groups
including those fromPolynesia region, which showed higher risk for all
three cancers of interest. As there are very limited data on cancer
registration in the Polynesia region, these rates may provide estimates
for these cancers for their countries of origin as most of the migrants
have moved to Australia in the last two decades (50). In addition, the
larger cohort sizes enable more reliable, robust estimates to be calcu-
lated. For example, the higher rate of liver cancer for Vietnamese
migrants in our study was based on a much larger cohort (n ¼ 550)
than the previous NSW study (n¼ 24; ref. 23). Second, the annual ERP
data by country of birth were used which enables more accurate rate
estimates than the quinquennial census population data as previous
studies (20–24, 26), which could lead to a biased estimate of the
population at risk (7).

Limitations
Migrants are always a selected group of the population whose

socioeconomic, occupational, and behavioral characteristics related
to the risk of being diagnosed with cancer may differ from those in
their country of birth (8). Thus, their cancer rates may be different
from that of their country of origin. Although the well-established
relationship between infection of these relevant agents and these
three cancers (51), information on HBV or HCV, HPV or H. pylori
infection in early life exposures were not readily available, thus
limiting our ability to draw conclusion of causation from this study.
However, some Australian studies suggest that the prevalence of
these infections were higher among specific migrant groups in
Australia (36, 52). In the case of H. pylori infection, for example,
in a large nation-wide, population-based study, migrants from the
Asia-Pacific region have been found to have higher risk of infection
than those born in Australia/New Zealand (52). Another limitation
is the exclusion of the records (8.5%) of unknown country of birth
for cervical cancer. More complete data on country of birth would
be highly desirable but are rarely available at the population level.
Finally, data on age at migration or the length of residence in
Australia were not available within the ACD.

While, on average, recent migrants to Australia have higher edu-
cation levels and aremore likely to be in paidwork than theAustralian-
born population (53, 54), it is recognized that many migrants face
additional challenges in accessing health and social services, often due
to language and cultural differences, and various institutional and
structural barriers (40, 55). Combined, it is likely that these factorsmay
impact on migrants accessing the required screening and other
diagnostic services.

The higher incidence rates of stomach and liver cancer observed for
certain migrant populations in Australia may suggest a role for
targeted cancer control preventions among thesemigrant populations.
Previous work has called for a comprehensive program for HBV and
HCV management to be implemented in Australia, including educa-
tion and surveillance to people at higher risk, and appropriate antiviral
therapy (46, 56). Combined, these targeted strategies have the potential
to detect liver cancer at an earlier stage, and to prevent liver cancer in
people living with chronic HBV or HCV infection by antiviral therapy
among high-risk migrant populations. Initiatives to improve liver
cancer outcomes are currently being explored, and incorporate the
rising risk associated with nonalcoholic fatty liver disease and meta-
bolic syndrome (57–60).

Several migrant groups, particularly for women originating from
the Philippines, and Polynesia region, have higher incidence of cervical
cancer. For women who arrive as adults, cervical screening is the most
effective form of cervical cancer prevention. Thus, to achieve the goal
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of cervical cancer elimination in Australia (61), it is important to
increase cervical screening participation rates and ensure timely
follow-up of screen-detected abnormalities for those migrant women
with higher rates of cervical cancer. To this end, culturally tailored
education programs have been shown to be effective in improving
knowledge and intentions to participate in cancer screening
among culturally diverse communities in Australia (62). For those
arriving as children, HPV vaccination is already available up until
age 19 (vaccination at older ages has limited impact in preventing
cancer, as the causal HPV infection is likely acquired at a relatively
young age; ref. 63), and very strong herd effects have been docu-
mented in Australia (64). It is important that those migrating to
Australia are made aware of the opportunity to be vaccinated
(if under age 20) or screened (from aged 25). The option to undergo
cervical screening on a self-collected sample from July 2022 is also
likely to help reduce barriers for women who are uncomfortable
about undergoing a speculum exam by a medical practitioner to
collect a screening sample (65).

In conclusion, health disparities experienced by migrant popula-
tions in Australia have largely been understudied because of an
incomplete reporting of migrant status in national health-related
datasets and difficulty in obtaining relevant population denominator
data. By identifying population subgroups having a higher burden of
one ormore of these three cancer types, the results of this study provide
a crucial first step toward reducing this inequitable burden.
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