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Abstract

BACKGROUND
Research on migrant mortality has seldom made comparisons across destinations, nor
compared the mortality outcomes of immigrants from the same origin in different welfare
state contexts.

OBJECTIVE
We aim to investigate the all-cause mortality of immigrants and their descendants in two
different contexts, comparing different origin groups to the majority native population
and comparing generations. Furthermore, we compare the mortality of the Pakistani
immigrant group, who are comparable in selection across the two contexts.

METHODS
We use survival analysis methods with data from the Office for National Statistics
Longitudinal Study of England and Wales (E&W) and the Norwegian Population
Register.
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RESULTS
A migrant mortality advantage exists in both countries. However, there is considerable
heterogeneity by origin country. Culturally similar countries experience the least
advantage. We find no significant mortality advantage for second-generation immigrants
in Norway and a disadvantage for the descendants of immigrants in E&W. For first-
generation Pakistani immigrants, we see higher mortality in Norway compared to natives,
whilst in E&W we observe lower mortality compared to natives. However, when
Pakistani immigrants are compared to each other, Pakistani-born immigrants in Norway,
particularly women, have lower mortality than their counterparts in E&W.

CONTRIBUTION
This work contributes further evidence about the migrant mortality advantage and the
change between generations from advantage to disadvantage or no advantage. It is one
of few studies to look at migrant mortality in different destination contexts, and by doing
so it contributes to a deeper understanding of the importance of the destination context.

1. Introduction

It is well established that the foreign-born experience a mortality advantage in high-
income countries (Aldridge et al. 2018; Razum 2008; Shor and Roelfs 2021). Previous
studies have offered several explanations for this, including the selection of immigrants
in better health (Chiswick, Lee, and Miller 2008) and the maintenance of healthy
behaviours which promote longevity in immigrants (Abraido-Lanza et al. 1999). There
has also been a focus on the return migration of immigrants in poor health (the ‘salmon
bias’) (Abraido-Lanza et al. 1999; Wallace and Kulu 2018) and possible over-coverage
of immigrants in administrative datasets through the failure to notify authorities of
onward migration, thereby effectively rendering them immortal in analyses (Monti et al.
2020; Wallace and Wilson 2022). However, there is growing evidence of a reduction or
loss of this advantage for subsequent generations of immigrants (Wallace 2016, 2022;
Wallace, Hiam, and Aldridge 2023). Since the children of immigrants are typically
younger, their mortality has so far received much less attention.

Few studies have compared migrant mortality levels (relative to the native
population) across countries, although there are review articles which synthesise findings
across contexts (Aldridge et al. 2018; Honkaniemi et al. 2017; Shor and Roelfs 2021).
However, data limitations generally mean that studies which do make comparisons
between countries seldom use individual-level longitudinal data to consider
socioeconomic characteristics (Guillot et al. 2018; Ikram et al. 2015, 2016), and it is
difficult to go beyond aggregate analysis of immigrants as a whole, which means that the
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heterogeneity between different immigrant groups is disregarded (Wallace et al. 2022).
Even fewer studies have been able to study a single migrant-origin group across multiple
countries. One of the studies we identified that does so addresses the Turkish diaspora
across Europe with a focus on cancer as a cause of death (Spallek et al. 2012); a second
compares Turkish and Moroccan immigrants in three countries but from a cross-sectional
perspective (Ikram et al. 2015).

This study compares all-cause mortality of immigrants and their descendants across
two different national contexts, Norway and England and Wales (E&W). These countries
have a similarly high proportion of foreign-born individuals, approximately one-sixth of
the population (Office for National Statistics 2020; Statistics Norway 2023b). One goal
is to identify the extent to which there is variability in the migrant mortality advantage in
high-income countries. The second goal is to assess whether this advantage is lost for
subsequent generations and how similar it is across the two contexts and between
different countries. Norway and E&W are relatively similar in terms of development but
operate under different welfare regimes (Esping-Andersen 1990). In theory, health
inequalities should be smaller in countries with more inclusive and generous policies,
such as Norway. However, this has been challenged in universal welfare regimes such as
those in Scandinavia, and is known as the Scandinavian health paradox (Bambra,
Netuveli, and Eikemo 2010; Eikemo et al. 2008; Hurrelmann, Rathmann, and Richter
2011; Mackenbach 2019).

Because both countries are home to a large population of Pakistani immigrants, we
can focus some of our analysis on this immigrant group. The Pakistani immigrants in the
two countries even originate from the same area in Pakistan and they face similar
continued socioeconomic disadvantage in both destination countries and share a similar
timeline of arrival (Friberg 2016; Larsen and Di Stasio 2021). Because of these
similarities, comparing the group across contexts offers the opportunity to develop an
understanding of how different destination contexts may shape migrant mortality
outcomes.

We use robust administrative data from the Norwegian population register and the
Office for National Statistics – Longitudinal Study (ONS-LS) to compare the mortality
of different immigrant subgroups to that of the majority population. Specifically, we
extend and update the findings about migrant mortality in E&W (Harding 2003; Wallace
and Kulu 2015; Wild et al. 2007) and Norway (Syse et al. 2016, 2018). Furthermore, we
expand the analysis to more second-generation cohorts than have previously been studied
and thus make a further contribution about the transmission of the migrant mortality
advantage in different settings (Syse et al. 2018; Wallace 2016). Lastly, by comparing
the mortality of Pakistani immigrants in Norway and in E&W we gain insights into how
different destinations influence the mortality profile of immigrants from the same origin
context and with the same prior exposure.
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This study aims to contribute further knowledge about the migrant mortality
advantage and its transmission, or not, to the descendants of immigrants. We apply a
comparative perspective to infer how contextual differences between destination
countries can impact immigrants and their descendants differently. Specifically, we ask
the following three questions. How does the mortality of immigrants compare across
countries of origin in the two countries (RQ1)? How does the mortality of the descendants
of immigrants in both countries vary by country of origin (RQ2)? How does the mortality
of Pakistani immigrants in Norway compare to the mortality of the same group in E&W
(RQ3)?

2. Background

2.1 Migrant mortality

Migrant mortality in high-income countries is consistently found to be lower than that of
the native population (Aldridge et al. 2018; Shor and Roelfs 2021). This mortality
advantage has been observed in both Norway (Syse et al. 2016, 2018) and E&W (Harding
2003; Wallace and Kulu 2014, 2015; Wild et al. 2007). The selection of immigrants based
on positive health characteristics is a key explanation for this (Chiswick, Lee, and Miller
2008; Constant 2017). Those from origins which are most proximal to the destination –
culturally or geographically – experience less of an advantage (Juárez and Rostila 2017;
Wallace and Kulu 2014), which may reflect that there are lower barriers to entry and
therefore less positive health selection (Chiswick, Lee, and Miller 2008). Moreover,
migrants from low-income to high-income countries experience a rapid health transition,
benefiting from a reduced risk of mortality from infectious diseases and exogenous
causes almost immediately upon arrival (Razum 2006; Razum and Twardella 2002). This
means that the mortality advantage is more pronounced immediately after migration.

The advantage is found to decline the longer the time since migration (Vanthomme
and Vandenheede 2019b). This could be due to adoption of behaviours which are
detrimental to health which are not as prevalent in the country of origin (Antecol and
Bedard 2006), or an accumulated exposure to socioeconomic hardship and discrimination
which undermines the positive health selection at migration (Nazroo 2003). High-income
countries differ in their levels of health consciousness and behaviours (Ferretti 2015), but
in general those born and socialised in other culturally similar high-income countries will
be more likely to exhibit poor health behaviours compared to those who migrate from
more culturally distinct places (Abraido-Lanza et al. 1999).

Other explanations for the advantage include that it could be a data artefact,
stemming from over-coverage of immigrants in longitudinal datasets (Monti et al. 2020).
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Additionally, the return of migrants to the origin country prior to mortality at old age,
known as salmon bias, could also be responsible for some of the advantage (Abraido-
Lanza et al. 1999). However, the fact that the advantage of migrants can be seen at all
ages (Wallace and Wilson 2019), albeit weaker at older ages, and is particularly large in
the first years after immigration, implies that selection into migration and the positive
health behaviours they arrive with are bigger drivers of this advantage, at least initially.

2.2 Mortality of the descendants of immigrants

The transmission of this mortality advantage to the descendants of immigrants and ethnic
minorities is less clear. Studies in the European context have been scarce and are still
limited by the younger age structure of the second generation (G2). In general, findings
suggest that the mortality advantage experienced by the first generation (G1) is not
inherited by the second. In fact, elevated mortality is particularly prevalent in the early
adult years of the second generation due to exogenous causes (Wallace 2022; Wallace,
Hiam, and Aldridge 2023). There is also evidence of negative health assimilation between
generations (Antecol and Bedard 2006). In the UK, research finds that UK-born ethnic
minorities’ rates of alcohol consumption and tobacco use are closer to native rates than
to those of immigrants to the United Kingdom (Wang and Li 2019).

Further explanations for this reversal include socioeconomic disadvantage being
experienced more widely by those with immigrant origins (Loi and Hale 2019), with
known implications for mortality (Power, Hyppönen, and Smith 2005). Moreover,
experiences of racism and discrimination can negatively influence health behaviours and
both physical and mental health (Paradies et al. 2015; Roura 2017). These experiences
also reinforce socioeconomic disparities throughout the life course, which accumulate in
poorer health outcomes and mortality.

2.3 Migration patterns to the UK and Norway since World War II

UK migration history is rooted in its colonial legacy. After World War II, a labour
migration programme saw many arrivals from the Commonwealth, in particular from the
Caribbean, India, Pakistan, Nigeria, and South Africa, alongside a large number from
Eastern Europe (Castles 1986). Intra-Commonwealth migration for family reunification
continued in the latter half of the 20th century (Peach 2006), despite a more restrictive
migration regime. In more recent years there has been much migration from the EU and
student and labour migration from China and India.
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Migration to Norway has followed broadly similar patterns, albeit without the
colonial ties. Labour shortages resulted in widespread in-migration during the 1960s and
1970s (Isaksen 2020), the main origins being Pakistan and Yugoslavia. Migration
regimes were restricted in the mid-1970s, after which most migration from low-income
countries was the result of family reunification (Friberg and Midtbøen 2018). More
recently, membership of the EEA and the enlargement of the EU has led to more migrants
from Poland and Baltic states (Friberg 2016) alongside the highly selective migration of
students from India and China, much like in the United Kingdom.

In addition to this, both the United Kingdom and Norway have been destinations for
humanitarian migrants. In the 1970s refugees from Uganda and Chile moved to Norway,
followed by refugees from the Yugoslav wars in the 1990s and more recently from the
Middle East, Somalia, Eritrea, and Afghanistan (Parveen 2020). These are similar to the
origin countries for refugees entering the United Kingdom, especially in the most recent
decades, with refugee flows from former Yugoslavia, the Middle East, Afghanistan, and
Africa. Before that, humanitarian migrants came from former colonies suffering civil
unrest, while others came in pursuit of family reunification and these movements
intersected with often changing legal rights to abode and citizenship (Ibrahim and
Howarth 2018).

2.4 Pakistani migration to the United Kingdom and Norway

In both countries, Pakistanis were selected specifically to fill shortages in low-skilled
occupations, with family migrants joining later. The relative socioeconomic position after
arrival in both countries is similar, including experiences of labour market discrimination
(Larsen and Di Stasio 2021) and residential segregation (Hermansen, Hundebo, and
Birkelund 2022; Shankley and Finney 2020). There are some differences in the arrival
context of Pakistanis in the United Kingdom and Norway. First, the timing of Pakistani
migration into Norway is later than that of the United Kingdom, beginning in the 1960s,
as opposed to the 1950s (Bolognani and Erdal 2017). Second, the geographic distribution
of the group differs. Many Pakistanis in England settled in Northern and Midlands
industrial towns (Price 2014), while in Norway, Pakistani migrants were, and still are,
heavily concentrated in Oslo (Magnusson Turner and Wessel 2013). Finally, the
racialised experience of the groups might differ. At the time of migration, Pakistanis in
Norway were the only visible non-white minority group in what was previously a highly
ethnically homogenous country, whereas in the United Kingdom Pakistani immigrants
arrived in the same period as other non-white immigrant groups from various former
British colonies, including other parts of the Asian subcontinent and the Caribbean.
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2.5 Welfare state contexts

The United Kingdom and Norway both have neoliberal market economies with welfare
states that encourage redistribution. However, there are differences. Norwegian social
support is generous and universal under what is known as a Scandinavian social
democratic model. Social support in the United Kingdom is more mixed in coverage,
sometimes universal but often focusing explicitly on the poorest of the population, thus
representing a liberal model typical of Anglo countries (Esping-Andersen 1990; Ferrera
1996). In both contexts, healthcare policy is broadly similar: both have a National Health
Service, where the ability to pay does not influence access to treatment and care, resulting
in low usage of private healthcare (Saunes 2020; Thorlby 2020). A more economically
generous welfare state, such as Norway’s, is associated with longevity and better self-
rated health (Eikemo et al. 2008; Nelson and Fritzell 2014). However, recent research in
Nordic countries has suggested that whilst the generous state support is successful at
reducing economic and wealth inequalities, it can sustain health inequalities (Eikemo et
al. 2008; Espelt et al. 2008; Mackenbach 2019).

3. Expectations

Our expectations for RQ1 are that a migrant mortality advantage will be present in both
countries (Syse et al. 2018; Wallace and Kulu 2015). We also expect to see a smaller (or
no) advantage in immigrants from English-speaking countries in E&W and from other
Nordic countries in Norway (Juárez and Rostila 2017; Wallace and Kulu 2014), who
faced lower barriers to migration and would behave more similarly to natives in terms of
health.

For RQ2, we expect to find a loss of the migrant mortality advantage in descendants,
with mortality rates in line with native levels. Some research indicates that the advantage
will be reversed and that descendants of immigrants will face a mortality disadvantage
(Wallace 2016; Wallace, Hiam, and Aldridge 2023). We also speculate that if the first
generation does experience a mortality disadvantage, this will persist between
generations (Bodewes, Agyemang, and Kunst 2019).

For RQ3, we expect Pakistani immigrants in both countries to have a mortality
advantage relative to the natives, owing to the positive selection of immigrants from low-
to high-income countries (Chiswick, Lee, and Miller 2008). However, when compared to
each other, we expect that the overall benefits of more universal welfare in Scandinavian-
style systems will result in G1 Pakistanis in Norway having lower mortality than G1
Pakistanis in E&W. In other words, Pakistanis in Norway might have a smaller mortality
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advantage, or no advantage, compared to natives, but that does not equate to higher
mortality than their counterparts in E&W.

4. Data and methods

4.1 Data

To study E&W, we use the Office for National Statistics Longitudinal Study (ONS-LS)
(Office for National Statistics 2019). This is a census-based administrative dataset
representative of the population, which uses an approximately 1% sample. Sample
members are selected if their birth date is one of four undisclosed dates. Socioeconomic
characteristics are collected at ten-year intervals from the census and supplemented with
life event data, including mortality derived from National Health Service (NHS) records.
For Norway, we use the National Population Register administered by Statistics Norway,
which has coverage of the entire population for demographic characteristics such as year
of birth, death, immigration, emigration, and marriage. To gather socioeconomic data
relating to education, we use another register administered by Statistics Norway called
the Educational Attainment of the Population.

4.2 Variables

Immigrant background: Our main interest is in the immigrant background of individuals.
In Norway this is based on the country of birth in the population register. The register
allows the linkage of individuals to their parents, so we can identify the majority
population as those born in Norway to two Norwegian-born parents. Those with no
parental information who are born in Norway are assumed to be ancestral Norwegians.
The vast majority of those with no parental information who were born in Norway were
born prior to 1953 with no linkage to parents available from the 1970 census, due to either
parental mortality or having left the parental home. Given that the birth years of these
individuals predate widespread migration into Norway, we do not anticipate this as a
source of bias. To identify the G2 in Norway we link individuals to their parents and use
parental country of birth. The G2 includes those with any foreign-born parent. For those
with only one immigrant parent (G2.5), who comprise approximately 75% of the total
G2 (see Appendix Table A-1 for a breakdown by group), we assign the background of
that parent. If both parents are foreign-born, we assign the mother’s country of birth. For
robustness we ran analysis in Norway where the G2.5 were a separate group and found
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no differences between G2 and G2.5 mortality; thus we are confident that this
combination of G2 and G2.5 does not influence results.

In E&W, country of birth is self-reported in the census. Due to changes over time in
the specificity of the countries of birth collected in the census, we use the most frequently
reported country of birth. Where this is a tie, we use the earliest reported country of birth.
The native category includes those born in other parts of the United Kingdom and the
Crown dependencies that make up the British Isles.6 Excluding these individuals does not
alter the results. Since parental country of birth is not collected at the census (except
1971) we proxy for immigrant background by using ethnic group (available from 1991
onwards). Those born in the United Kingdom who do not identify as White British are
classed as a descendant. These descendants are categorised as Indian, Pakistani, Black
Caribbean, Black African, Other White,7 Any Mixed, and All Others.8 We again use the
most reported ethnic origin for an individual. If there is no majority, we use the most
recent ethnic group, since categories have become more detailed over time and more
recent censuses are therefore likely to reflect someone’s identity more accurately.

Other covariates: We include two time-varying sociodemographic characteristics.
First, due to the correlations between mortality and socioeconomic success, we control
for education (Grytten, Skau, and Sørensen 2020; Power, Hyppönen, and Smith 2005).
Education is measured as ‘No or low education’, ‘Secondary Education’ (completed
qualifications at age 18, including professional qualifications), and ‘Degree level or
higher’. Second, we include time-varying marital status, as partnership and family are
often deemed to have a protective effect on health (Franke and Kulu 2018; Syse et al.
2016). We use categories of ‘Never Married’, ‘Married’, ‘Divorced’, ‘Widowed’, and
‘Unknown’. Marriage includes all legal civil partnerships; information on cohabitation is
incomplete or not collected in the datasets.

To account for the changes across periods, we include a control for the decennial
period between the census: May 1991–April 2001, May 2001–March 2011, April 2011–
December 2019. In the Norway analysis, we use calendar years 1991–2000, 2001–2010,
and 2011–2019. Detailed descriptive statistics of the sample and the person-time and
events observed per covariate can be found in Appendix Tables A-2–A-5. In total we
observe almost 10 million person-years and 50,000 deaths in E&W and 87 million
person-years and over 380,000 deaths in Norway.

6 Specifically, Bailiwick of Jersey, Bailiwick of Guernsey, and Isle of Man.
7 ‘Other White’ includes census responses that refer to White Gypsy/Traveller, White Irish, and White Other.
8 ‘All Others’ refers to census responses including Bangladeshi, Chinese, Other Asian, Other Black, Arab, and
Any other Ethnic Group.
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4.3 Statistical methods

We apply survival analysis methods to the whole population aged 20 and over and born
after 1930. Men and women are studied separately due to their different migration and
mortality patterns (Vanthomme and Vandenheede 2019a). We observe deaths from 1991
until the end of 2019, with the baseline being age (or time since age 20). Entry to the risk
set differs slightly in the two contexts. Entry for those already present is the date at which
they turn 20. For immigrants aged over 20 at arrival, entry is from their arrival date. In
E&W, arrival dates are not always available because they are sourced from registration
with health services, and not all immigrants register. When unavailable, immigrants are
included from the first adult census they are enumerated at. In total, around 15% of
immigrants are included from their first census date. The use of NHS registration dates
could be a source of bias since those in poorer health will be more likely to register
(Hattersley and Creeser 1995). Given the uncertainty around immigrant entry and exit
dates, Wallace and Kulu (2014) performed sensitivity analyses on the ONS-LS data and
concluded that this was not a suitable explanatory factor for the migrant mortality
advantage in E&W.

Exit from the ONS-LS through emigration is also reliant upon self-reporting and
deregistration from NHS services. Many do not do this but are considered as ‘lost to
follow-up’ (LTFU) if they are not enumerated at the next census. In these instances, we
assign a four-year period of exposure time, following the work of Wallace and Kulu
(2014), who fitted different lengths of time and identified this as optimal. In Norway the
register records individuals as present on the 1 January and we assume those present
remain so for the whole calendar year (unless death occurs). For those who are not present
on 1 January we assume they are absent for the whole calendar year. Our method allows
individuals to exit and re-enter the risk population in both countries, but person time is
only contributed to the analysis when they are present. The socioeconomic variables are
assumed fixed between census periods in E&W and for the whole calendar year in
Norway.

We apply survival models, with the Gompertz model specified as the baseline hazard
(Lee and Wang 2013). First, we estimate hazard ratios with reference to the ancestral
native population in both countries. These models include the time-varying covariates
specified previously. We assess the differences between immigrants, descendants, and
the native population first at an aggregate level where we categorise the population into
‘natives’, ‘immigrants’, and ‘descendants’ or ‘second generation’. We then repeat using
detailed country/area of origin to show differences between specific population
subgroups.

Due to data restrictions, it is not possible to combine the data for the two countries
to allow a model which directly compares them. Thus, for the final research question, we
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reconstruct the Gompertz baseline hazard function of the Native population, all G1
immigrants, all descendants, and the Pakistani-born populations.
5. Results

5.1 Does the migrant mortality advantage exist in aggregate?

Table 1 shows the aggregate-level results of the fully controlled model in the two
contexts, separated into men and women. We find that immigrants have a similar
mortality advantage in both contexts. The mortality hazard ratio (HR) for G1 immigrants
in Norway compared to the native population is 0.85 for men and 0.84 for women. In
E&W the HR is 0.83 for immigrant men and 0.80 for immigrant women.

The advantage does not persist in subsequent generations. In Norway, the mortality
HR for G2 immigrants is 1.05 for men and 1.04 for women (CI: 0.99–1.09). Results in
E&W show a more pronounced reversal. Those with an ethnic minority background (who
we interpret as the descendants of immigrants) have a mortality HR of 1.12 for men and
1.17 for women, compared to native-born White British.

Table 1: Mortality risk by migrant origin in England and Wales and Norway
Men Women

England and Wales HR 95% CIs HR 95% CIs
Native White British 1 Ref 1 Ref
Immigrants 0.83 0.80–0.86 0.80 0.77–0.84
Descendants 1.12 1.01–1.26 1.17 1.02–1.33
Norway
Ancestral Norwegian 1 Ref 1 Ref
Immigrants 0.85 0.84–0.87 0.84 0.82–0.86
G2 1.05 1.02–1.09 1.04 0.99–1.09

Note: Models are adjusted for time-period, education, and marital status.
Source: Author’s own calculations based on ONS-LS and Norwegian Population Register.

5.2 Differences across origins for G1

The results of the fully adjusted model are shown in Figure 1 for Norway and Figure 2
for E&W (see Appendix Tables A-6 and A-7 for full results). The results show that across
both countries, first-generation immigrants from most origin countries exhibit a mortality
advantage relative to the native-born population, though the extent and pattern of this
advantage vary by origin and sex. In both settings, the mortality advantage is most
pronounced among immigrants originating from China, the Middle East, and North
Africa, and countries that joined the European Union during its eastern enlargement.
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Conversely, migrants from high-income Western or other Nordic countries tend to show
mortality levels comparable to those of the native population. Elevated mortality is
observed in specific male immigrant groups, notably among those from Pakistan and non-
EU European countries in Norway. In E&W, men born in other English-speaking OECD
countries, the Republic of Ireland, China, and non-EU Europe display no significant
advantage compared with the native reference group.

Among women, patterns broadly mirror those observed among men, with most
immigrant groups experiencing lower mortality than natives. The largest advantages are
observed among women of Middle Eastern, North African, and other Asian origins, while
the smallest are found among those from neighbouring Nordic and Western European
countries. Notable exceptions occur in both countries: Pakistani women and women from
other high-income English-speaking countries in Norway, as well as Pakistani women in
E&W, do not differ significantly from the native population. By contrast, Bangladeshi-
born women in E&W display a clear mortality advantage, diverging from the pattern
observed for Bangladeshi men.

5.3 Origin-specific differences for descendants of immigrants (G2)

Evidence from both countries indicates that the migrant mortality advantage does not
persist across generations. For the G2 and descendants of immigrants, mortality risks are
generally elevated relative to both G1 immigrants and the native-born reference
population, although the significance is limited due to fewer observed deaths. In Norway,
excess mortality is apparent among G2 individuals of Middle Eastern, North African,
Pakistani, other Nordic, and other Asian origins. Only those born in Norway to Chinese
parents retain a weakly significant advantage. Similarly, in E&W, elevated mortality is
found among UK-born individuals of Black African and Other White backgrounds, while
other descendant groups exhibit mortality comparable to White British natives. Overall,
the results from both contexts indicate that while first-generation immigrants tend to
experience a substantial survival advantage, this benefit diminishes or reverses among
their descendants.
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Figure 1: Hazard ratios of adult mortality, by immigrant background in
Norway

Note: 1 Fully adjusted model including 10-year time-period, marital status, and highest education. 95% confidence interval shown.
2 Reference is Norwegian native population, represented by dashed line.
3 Anglo OECD = USA, UK, Canada, Australia, and New Zealand. SSA: Sub-Saharan Africa. MENA: Middle East and North Africa.
Source: Author’s own calculations, based on Norwegian Population Register.
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Figure 2: Hazard ratios of adult mortality, by immigrant background in
England and Wales

Note: 1 Fully adjusted model including 10-year time-period, marital status, and highest education. 95% confidence interval shown.
2 Reference is ancestral White British population, represented by dashed line.
3 Upper confidence intervals for SSA descendants extend beyond plot: they are 3.41 and 3.15 for men and women respectively.
4 Anglo OECD = USA, Canada, Australia, and New Zealand. SSA: Sub-Saharan Africa. MENA: Middle East and North Africa.
Source: Author’s own calculations based on ONS-LS.

5.4 Comparing subgroups across the contexts

The previous results compare each immigrant group with the native population in its
respective context; therefore, they do not allow us to directly compare immigrant groups
across the two countries. Thus, to directly compare population subgroups, we use the
estimated baseline constant and gamma parameters to predict the baseline hazard as a
function of age (in months since turning 20). First, we compare the native population to
the aggregate group of all foreign-born and all descendants shown in Figure 3, which is
a graphical representation of the relative risks reported in Table 1. These functions are
adjusted for time-period, education level, and marital status and show a baseline which
corresponds to a secondary-educated, married individual in the 1991–2001 time period.
What we find is that the overall mortality risk experienced across all three subgroups is
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higher in E&W compared to the same groups in Norway. In fact, the later-life mortality
risk of the most at-risk group in Norway, the G2, is lower than that of the lowest mortality
group in E&W, the immigrant group.

Figure 3: Gompertz mortality hazard functions of broad immigrant
background for England and Wales and Norway

Note: 1 Hazard rates estimated based on models shown in Table 1, adjusted for 10-year time-period, marital status, and education.
2 Each line represents the hazard for a secondary-educated, married individual between 1991–2001.
Source: Author’s own calculations based on ONS-LS and Norwegian Population Register.

When comparing G1 immigrants from Pakistan in the two contexts we produce a
similar graph showing Pakistani immigrants alongside natives. This is shown in Figure
4, where we see that the mortality risk over time for G1 Pakistani immigrants in Norway
is lower than that of their counterparts in E&W for women. We opt not to plot confidence
intervals around these functions for clarity, but these differences are statistically
significant (95%) among women. However, among men there is very little difference.
What the results show is that for men there is a marked similarity in the mortality profile
of Pakistani immigrants in both Norway and E&W.

 A consistently ordered pattern can also be observed for both men and women
whereby natives in E&W have the highest mortality risk, followed by Pakistani
immigrants in E&W and then Pakistani immigrants in Norway, with the Norwegian
native population having the lowest mortality hazard function. This suggests that the
choice of comparator is important, as relative to the Norwegian natives, G1 Pakistanis in
Norway appear disadvantaged; however, their mortality profile is still preferable to that
of E&W natives.
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Figure 4: Gompertz mortality hazard functions of Pakistani immigrants and
the native population in England and Wales and Norway

Note: 1 Hazard rates estimated based on models shown in Figures 1 and 2, adjusted for 10-year time-period, marital status, and education.
2 Each line represents the hazard for a secondary-educated, married individual between 1991–2001.
3 CI boundaries not shown but for women the differences between G1 Pakistani subpopulations are significant at 95%.
Source: Author’s own calculations based on ONS-LS and Norwegian Population Register

5.5 Robustness and sensitivity analyses

To improve the validity of our results and ensure that they are robust to different methods
of classification around country of birth, we create a variety of samples. In the E&W
sample we acknowledge the fluidity of ethnic group membership (Simpson, Warren, and
Jivraj 2015) by using the last reported ethnicity in all cases instead of the modal; this
made no difference to our results. We applied Cox models as opposed to Gompertz
models and found no substantial difference to our results. Furthermore, we modified the
analysis to not allow re-entry following migration, therefore removing the influence of
being exposed to the mortality profile of another country; this also did not change the
results.

Lastly, to better account for the different age structures of immigrants, natives, and
especially descendants of immigrants, we replicated the analysis to study mortality prior
to age 50. The same methods and models were applied, except that exit from the risk set
was set to 50 years old. These results by migrant/ethnic background are in the Appendix
(Figures A-1 and A-2). The results are largely consistent with those presented in the main
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text, showing that this advantage for migrants and disadvantage for descendants is not
down to age structure differences alone.

6. Discussion

This study aims to improve our understanding of the relationship between immigrant
background and all-cause mortality in different national contexts. Our results show that
the migrant mortality advantage is found in both Norway and E&W, with a similar
magnitude in both contexts. These results are in line with previous findings in Norway
(Syse et al. 2016, 2018) and E&W (Harding 2003; Wallace and Kulu 2014, 2015; Wild
et al. 2007). The aggregate advantage is of a similar magnitude in both countries: a 15%–
20% lower relative mortality risk. Among the descendants of immigrants, there is no
mortality advantage in either context. The G2 in Norway exhibit mortality patterns
similar to natives, whereas ethnic minorities born in the United Kingdom experience
higher mortality than White British natives. However, there is considerable heterogeneity
between origin groups. A contribution of this study is that it further compares the
mortality of population subgroups in the two contexts. In doing so we found that Pakistani
immigrants in Norway have a lower risk of mortality compared to their Pakistani
counterparts in E&W, a finding that holds for both men and women, with the difference
being especially pronounced for women. This is despite Pakistanis in Norway having a
disadvantage and Pakistanis in E&W having an advantage in their respective contexts
when compared with natives.

As expected, migrants from culturally proximal countries experience less of an
advantage in both destinations (Juárez and Rostila 2017; Syse et al. 2016; Wallace and
Kulu 2015; Wallace and Wilson 2019). This is particularly evident for Nordic migrants
in Norway and those from high-income English-speaking countries in E&W. In England
and Wales, migrants from Ireland show a markedly increased mortality risk. Previously,
this has been found to be driven by the negative health behaviours of older Irish
immigrants (Delaney, Fernihough, and Smith 2013). The similarity of the sending context
to that of the arrival context means that these migrants do not benefit from a rapid health
transition (Razum 2006), nor are they likely to exhibit healthier behaviours than
immigrants from lower-income countries (Antecol and Bedard 2006).

Those from these culturally proximal origins are known to have an increased
tendency to enter unions with natives (Charsley et al. 2012). This suggests a high level
of assimilation among these migrants (Kulu and Hannemann 2019; Qian and Lichter
2007). Therefore, it can be assumed that the overall health profile of those from these
backgrounds is comparable to that of the host population at migration, including a
propensity for negative health behaviours such as alcohol and tobacco use.
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Some groups in Norway also experience a significant mortality disadvantage,
despite, in theory, experiencing a rapid health transition by migrating (Razum and
Twardella 2002). Notably, this applies to men born in Pakistan and men born in non-EU
Europe (mostly the former Yugoslavia). Both groups have a higher risk of mortality than
natives, possibly due to higher cardiovascular disease risk (Rabanal et al. 2013). These
groups represent some of the longest-standing migration streams into Norway, arriving
as guest workers (Brochmann and Kjeldstadli 2008). Guest workers and immigrants have
benefited from generous incorporation policies under the Scandinavian welfare system
(Esping-Andersen 1990). However, inequalities persist in the most vulnerable subgroups,
which still suffer from health inequalities (Bambra 2011; Eikemo et al. 2008). Our models
controlled for education level, but ethnic penalties in the labour market and subsequent
social inequality can contribute to mortality (Syed et al. 2006) that could not be accounted
for in this comparative approach. Overall, the migrant mortality advantage is robust
across both contexts, but varies systematically by origin, reflecting differences in both
selection processes and post-migration experience.

For mortality among the descendants of immigrants, we found a notable difference
in magnitude between the two contexts. While the mortality advantage does not persist
in Norway, with the combined G2 having mortality risks comparable to the native-born
population, the UK-born descendants of immigrants have a significantly higher mortality
risk compared to the White British population.

In E&W the magnitude of disadvantage could be overestimated, as the descendant
groups most likely to resemble the native population may not be accurately captured.
Without parental-country-of-birth information, any immigrant descendant who identifies
as White British is classified in the native population, thus biasing the aggregate-level
results. We suggest better data linkage in longitudinal studies in E&W to better establish
who the children of immigrants are and to also establish how children of White
immigrants conceptualise their ethnic identity (Borkowska et al. 2023).

Despite this limitation, we are confident that this mortality disadvantage for
descendants in E&W exists because it complements much previous literature (Wallace
2016; Wallace, Hiam, and Aldridge 2023). In both contexts, the accumulation of
socioeconomic disadvantage and experiences of racism and discrimination (Paradies et
al. 2015; Power, Hyppönen, and Smith 2005; Wallace, Hiam, and Aldridge 2023) could
be driving the higher mortality for the descendants of immigrants. These negative
experiences possibly negate any protection transferred from their health-selected parents.

Our findings about the G2 in Norway contrast with elements of previous work which
suggested that second-generation immigrants had all-cause mortality risks similar to the
host population (Syse et al. 2016). These newer findings using a longer observation
period are consistent with the concept of negative health accumulation (Antecol and
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Bedard 2006). The longer observation period has allowed more deaths among the G2 to
be observed.

Whilst the G2 in Norway do not experience a mortality advantage, they also do not
exhibit a clear disadvantage relative to natives. By contrast, in E&W, descendants of
immigrants experience elevated mortality. However, the descendants of immigrants are
not a homogeneous population. Certain groups show persistent high mortality in England
and Wales, notably the ‘Other White’ minority group, which includes White Irish and
Gypsy/Traveller, both of whom have been shown to experience poorer health outcomes
(Harding 1998; Harding and Balarajan 2001; Parry et al. 2007). Elevated mortality is also
observed among descendants of Black African immigrants, although this group is
relatively small and these results should be interpreted with caution. Previous findings
show low mortality for E&W-born Black Africans compared to the White British
population (Wallace 2016). Long-term illness is found to be more common in this group
(Harding and Balarajan 2000). Therefore, we believe that the longer analysis period in
our study has captured more deaths among individuals with long-term illnesses, leading
to the higher observed mortality.

In Norway, elevated mortality is found among male G2 immigrants from the Middle
East, North Africa, Sub-Saharan Africa, Pakistan, and ‘Other Asia’. These groups (except
those of Pakistani origin) are relatively young, suggesting that the deaths driving this
disadvantage occur at earlier ages. Evidence from Sweden suggests that external causes
of death such as accidents, suicides, and substance abuse are higher in G2, particularly
amongst men of non-Western origin (Wallace 2022), and this may apply in Norway too.

These findings in Norway may reflect poorer socioeconomic outcomes and labour
market penalties experienced by immigrants and their descendants (Midtbøen 2014,
2015, 2016). These inequalities may have severe adverse effects on health and mortality
even in Scandinavian welfare states (Hurrelmann, Rathmann, and Richter 2011). For
Pakistanis, there is a mortality disadvantage for the first generation as well, which
indicates an even deeper entrenchment of poor health outcomes, which has been found
in similar contexts such as for Moroccans in the Netherlands (Bodewes, Agyemang, and
Kunst 2019). The longer duration of stay for Pakistanis in Norway compared to other
non-Western migrant groups means a greater accumulation of these socioeconomic and
health disadvantages (Constant 2017; Loi and Hale 2019), although this can only be
inferred from this study.

Our final research question directly compared the mortality of G1 Pakistanis across
the two contexts. The comparable selection processes, timelines, and similar
socioeconomic circumstances in both Norway and E&W offered this opportunity to get
some insight into the importance of certain other aspects of the destination context
(Larsen and Di Stasio 2021).
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We show that Pakistani immigrants in Norway experience a mortality disadvantage
relative to natives, whereas in E&W they experience an advantage. However, when
comparing across contexts, Pakistani immigrants in Norway have lower mortality than
their counterparts in E&W, a pattern that is particularly evident for women, while among
men the mortality profiles are largely similar. These findings demonstrate that the relative
risk compared to natives is not a suitable metric for comparing immigrant groups across
different national contexts with differences in overall population health. Norway’s lower
overall mortality contributes to better outcomes for Pakistani immigrants, which are
hidden behind relative disadvantage compared to natives.

Compositionally, these groups are similar in terms of origin and selection. However,
the migrant mortality advantage is known to decline over time (Vanthomme and
Vandenheede 2019b) through accumulation of material deprivation (Loi and Hale 2019)
and acculturation and exposure to negative health behaviours associated with high-
income countries (Abraido-Lanza et al. 1999; Antecol and Bedard 2006). The later arrival
of Pakistani immigrants in Norway may partially explain this advantage over Pakistanis
in E&W, as Pakistani immigrants in Norway have had less time to experience these
processes of negative health accumulation. Moreover, immigrants to Norway may have
arrived at a later stage in Pakistan’s epidemiological transition, resulting in a more
favourable health profile upon arrival compared with immigrants who migrated to E&W,
and consequently a less rapid health transition (Razum 2006, 2008; Razum and Twardella
2002).

The cross-national differences in Pakistani mortality show that the difference in
mortality between Pakistanis in Norway and in E&W is much larger for women than
men. This suggests that the destination context may interact with gendered processes in
shaping mortality outcomes. Two interpretations emerge from this pattern. First,
Pakistani women in E&W may experience greater disadvantage relative to those in
Norway, potentially reflecting differences in socioeconomic integration, discrimination,
health behaviours, or access to supportive welfare structures. Second, the similarity in
mortality among Pakistani men across the two contexts may indicate that Pakistani men
in Norway are less able to benefit from the favourable mortality context of Norway
(Marshall et al. 2019), perhaps due to persistent labour market disadvantages,
occupational risks, or entrenched health behaviours that are less responsive to contextual
improvements. The findings provide support for the existence of a paradox where a
generous welfare state setting coexists with health inequalities (Eikemo et al. 2008;
Mackenbach 2019). This has been particularly found for men in Norway, where those at
the lowest socioeconomic strata are less likely to engage in protective health behaviours
and thus have worse health and mortality outcomes, like in other types of high-income
settings (Hurrelmann, Rathmann, and Richter 2011).
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These results show clearly that in Norway, G1 immigrants from Pakistan do not
experience the relative mortality advantage over the native population that most other
immigrant groups do. This is unlike E&W, where a relative advantage is found for
Pakistani immigrants compared to natives. Yet, despite these inequalities, the mortality
of Pakistanis in Norway is lower than that of their counterparts in E&W because they live
in a context where the overall risk is lower (Marshall et al. 2019).

What remains unclear is the extent to which mortality inequalities reflect overall
health. It is possible that Pakistani immigrants in Norway are living longer but living a
greater proportion of their lives in poor health (Wallace and Darlington‐Pollock 2022;
Wallace, Franklin, and Harrison 2025). Future research should therefore incorporate
measures of healthy life expectancy and morbidity to determine whether lower mortality
reflects improved health or a longer duration spent in poor health, and how this might
differ across different destination contexts.

There are limitations to our approach. In E&W, the use of ethnic minority status as
a proxy for immigrant background means we may include the third generation or higher,
limiting direct comparability with Norway (Wallace 2016). However, we are confident
that given the migration history of E&W and our focus on adult mortality, the majority
of those categorised as such are G2, but we advise some caution in interpretation.

Data limitations also affect sociodemographic variables. In the ONS-LS, covariates
are only observed at census points and must be assumed fixed between censuses. In
Norway, education data for immigrants is often incomplete, particularly for those who
never enrol in a Norwegian education institution. Survey efforts in 1991, 1999, and 2011
have improved coverage. However, as of 2014, 25% of immigrants have been enumerated
with missing education (Statistics Norway 2023a); thus, we opt to retain a ‘missing’
category. The impact of this limitation is likely small, since the inclusion of
socioeconomic variables only explains a small part of the differences found between
groups.

7. Concluding remarks

This study is a first step for cross-national comparisons of immigrant mortality. We
recommend the continuation of such comparisons as a way of exploring migrant mortality
and the contextual factors in the host country that influence it. There is scope to explore
how differences in migrant assimilation relate to health by using data which considers
potential mechanisms: language ability, institutional trust, duration of residence, and age
at arrival. Whilst finding comparable data to operationalise these mechanisms may prove
challenging, research into migrant mortality which explores nuances that uncover more
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about the social environment immigrants live in is still worthwhile, as it supports fair and
generous policymaking in the political and moral spheres.

Our contribution confirms that the migrant mortality advantage is a continuing
phenomenon (Razum 2008). We provide an update to previous research on migrant
mortality in Norway (Syse et al. 2016, 2018) and E&W (Wallace and Kulu 2015). We
also extend knowledge on the reversal of the advantage among immigrants’ descendants
(Bodewes, Agyemang, and Kunst 2019; Wallace 2016; Wallace, Hiam, and Aldridge
2023). Furthermore, this research is one of the first to compare a similar migrant
population (Pakistanis) across multiple contexts. We show that the Pakistani-born group
in E&W faces a mortality disadvantage compared to their counterparts in Norway,
particularly for women. This is despite Pakistanis in Norway facing a considerable
disadvantage relative to native Norwegians. Some of these findings are driven by
differences in the mortality of the majority population in the two contexts. However, there
is evidence that Pakistani men in Norway face a level of disadvantage different from that
of women, which inhibits the assimilation of mortality to native levels and suggests that
the Norwegian context may paradoxically perpetuate health inequalities among the most
disadvantaged subgroups.
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Appendix

Table A-1: Percentage of second-generation immigrants in Norway with two
foreign-born parents, by parental origin and sex

Men Women

G2 Origin % Both parents foreign-born Total N % Both parents foreign- born Total N
Anglo OECD 5.3 20,243 5.7 18,351
India 65.8 1,426 64.9 1,418
China 37.2 1,012 38.0 944
MENA 56.8 5,653 56.3 5,336
EU Expansion 20.8 4,160 22.1 3,777
Nordic 6.4 32,783 6.7 30,174
Western EEA 7.7 13,669 7.0 12,635
Other Asia 49.5 8,901 49.0 8,541
Other Europe 58.5 2,478 59.1 2,399
Pakistan 89.7 5,394 90.4 5,103
Rest of World 23.6 3,483 23.3 3,110
SSA 37.4 3,994 37.7 3,684
Total 21.9 103,196 22.4 95,472

Note: 1 Anglo OECD = USA, UK, Canada, Australia, and New Zealand. SSA: Sub-Saharan Africa. MENA: Middle East and North Africa.
Source: Author’s own calculations, based on Norwegian Population Register.
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Table A-2: Person-time at risk and number of events by sex and background
group in England and Wales

Men Women

Origin
Risk Time (1000

Years) % Events % Risk Time (1000
Years) % Events %

Natives 3,897.5 84 26,810 88 4,130.83 83 20,008 88
Immigrants
Anglo OECD 25.85 0.6 92 0.3 34.12 0.7 78 0.3
Bangladesh 32.46 0.7 145 0.5 36.76 0.7 75 0.3
Caribbean 27.58 0.6 301 1 35.65 0.7 249 1.1
China 17.35 0.4 63 0.2 19.9 0.4 35 0.2
EU Expansion 31.72 0.7 82 0.3 48.15 1 83 0.4
India 96.83 2.1 668 2.2 101.08 2 440 1.9
Ireland 42.91 0.9 633 2.1 52.5 1.1 473 2.1
Non-EU Europe 7.21 0.2 20 0.1 9.78 0.2 19 0.1
MENA 40.35 0.9 117 0.4 31.79 0.6 52 0.2
Rest of World 52.22 1.1 133 0.4 69.57 1.4 121 0.5
Pakistan 71.79 1.5 318 1 63.01 1.3 209 0.9
SSA 89.75 1.9 321 1.1 105.33 2.1 255 1.1
Western EEA 71.05 1.5 345 1.1 94.83 1.9 355 1.6
Descendants
Other White 24.51 0.5 144 0.5 21.87 0.4 92 0.4
Indian 33.49 0.7 23 0.1 31.75 0.6 17 0.1
Pakistani 19.5 0.4 11 0 21.81 0.4 14 0.1
Black African (SSA) 7.6 0.2 26 0.1 8.6 0.2 18 0.1
Black Caribbean 19.79 0.4 31 0.1 25.78 0.5 31 0.1
All Other 20.66 0.4 28 0.1 23.32 0.5 19 0.1
All Mixed 26.24 0.6 55 0.2 30.37 0.6 38 0.2
Total 4,655.83 100 30,366 100 4,996.67 100 22,681 100

Note: 1 Anglo OECD = USA, Canada, Australia, and New Zealand. SSA: Sub-Saharan Africa. MENA: Middle East and North Africa.
Source: Author’s own calculations based on ONS-LS.
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Table A-3: Person-time at risk and number of events across covariates by sex in
England and Wales

Men Women

Covariate Risk Time (1000 Years) % Events % Risk Time (1000 Years) % Events %

Age
20–25 383.17 8.2 68 0.2 407.08 8.1 43 0.2
25–30 464.75 10 228 0.8 507.08 10 116 0.5
30–35 480.58 10 382 1.3 526.58 11 244 1.1
35–40 484.42 10 573 1.9 525.58 11 390 1.7
40–45 487.25 11 888 2.9 523.08 11 645 2.8
45–50 488.75 11 1,324 4.4 519.67 10 988 4.4
50–55 464.42 10 2,062 6.8 486.33 9.7 1,434 6.3
55–60 429 9.2 3,147 10 445.92 8.9 2,065 9.1
60–65 375.67 8.1 4,384 14 392 7.8 3,034 13
65–70 279.17 6 4,973 16 297.25 5.9 3,508 16
70–75 179.17 3.8 4,801 16 196.75 3.9 3,556 16
75–80 97.5 2.1 4,363 14 114 2.3 3,463 15
80–85 37.88 0.8 2,711 8.9 49.19 1 2,687 12
85+ 4.38 0.1 462 1.5 6.23 0.1 508 2.2
Education
No/Low 2,847.50 61 18,772 62 3,320.83 66 16,063 71
Secondary/Professional 747.67 16 5,416 18 643.83 13 2,444 11
Degree or higher 895.00 19 3,996 13 869.17 17 2,628 12
Unknown 165.75 3.6 2,182 7.2 163.67 3.3 1,546 6.8
Marital Status
Never Married 1,610.83 35 4,468 15 1,428.33 29 2,013 8.9
Married 2,463.33 53 17,518 58 2,646.67 53 11,265 50
Widowed 56.72 1.2 1,918 6.2 211.50 4.2 4,414 19
Divorced 371.00 8.0 3,905 13 550.42 11 3,195 14
Unknown 153.83 3.3 2,557 8.4 160.58 3.2 1,794 7.9
Time Period
1991–2001 1,528.33 33 6,070 20 1,607.5 32 3,892 17
2001–2011 1,814.17 39 11,777 39 1,952.5 39 8,322 37
2011–2019 1,312.5 28 12,519 41 1,436.67 29 10,467 46
Total 4,655.83 100 30,366 100 4,996.67 100 22,681 100

Source: Author’s own calculations based on ONS-LS.
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Table A-4: Person-time at risk and number of events by sex and background
group in Norway

Men Women

Origin Risk time (1000 Years) % Events % Risk Time (1000
Years) % Events %

Natives 37,466.67 84.7 215,832 92.6 36,933.33 85.3 145,274 93.5
Immigrants
Anglo OECD G1 445.92 1.0 1,465 0.6 368.25 0.9 943 0.6
India G1 91.33 0.2 209 0.1 81.79 0.2 103 0.1
China G1 69.84 0.2 133 0.1 85.08 0.2 118 0.1
MENA G1 516.75 1.2 919 0.4 335.17 0.8 329 0.2
EU Expansion G1 945.83 2.1 1,394 0.6 617.42 1.4 598 0.4
Nordic G1 825.42 1.9 3,592 1.5 854.17 2.0 2,311 1.5
Western EEA G1 503.33 1.1 1,441 0.6 418.33 1.0 1,018 0.7
Other Asia G1 662.08 1.5 1,241 0.5 975.83 2.3 987 0.6
Other Europe G1 351.83 0.8 1,040 0.4 445.42 1.0 782 0.5
Pakistan G1 202.75 0.5 727 0.3 179.5 0.4 358 0.2
Rest of World G1 183.08 0.4 387 0.2 218.25 0.5 241 0.2
SSA G1 444.92 1.0 743 0.3 363.75 0.8 364 0.2
Descendants
Anglo OECD G2 345.58 0.8 1,176 0.5 313.08 0.7 589 0.4
India G2 15.25 0.0 11 0.0 15.48 0.0 12 0.0
China G2 15.62 0.0 22 0.0 14.24 0.0 17 0.0
MENA G2 49.01 0.1 52 0.0 45.48 0.1 22 0.0
EU Expansion G2 67.86 0.2 160 0.1 62.42 0.1 94 0.1
Nordic G2 580 1.3 1,793 0.8 537.08 1.2 918 0.6
Western EEA G2 235.33 0.5 519 0.2 217.17 0.5 267 0.2
Other Asia G2 66.3 0.1 59 0.0 63.42 0.1 19 0.0
Other Europe G2 21.09 0.0 38 0.0 20.89 0.0 19 0.0
Pakistan G2 55.25 0.1 39 0.0 50.49 0.1 13 0.0
Rest of World G2 36.53 0.1 61 0.0 32.99 0.1 21 0.0
SSA G2 38.89 0.1 65 0.0 36.25 0.1 33 0.0
Total 44,236.46 100 233,118 100 43,285.27 100 155,450 100

Note: 1 Anglo OECD = USA, UK Canada, Australia, and New Zealand. SSA: Sub-Saharan Africa. MENA: Middle East and North Africa.
Source: Author’s own calculations, based on Norwegian Population Register.
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Table A-5: Person-time at risk and number of events by sex and background
group in Norway

Men Women

Covariate Risk Time (1000 Years) % Events % Risk Time (1000 Years) % Events %

Age
20–25 4,429.2 10.0 3,637 1.6 4,253.3 9.8 1,166 0.8
25–30 4,685.0 10.6 4,084 1.8 4,530.0 10.5 1,447 0.9
30–35 4,833.3 10.9 4,553 2.0 4,619.2 10.7 1,929 1.2
35–40 4,879.2 11.0 5,620 2.4 4,640.0 10.7 2,787 1.8
40–45 4,850.0 11.0 7,579 3.3 4,608.3 10.6 4,346 2.8
45–50 4,701.7 10.6 11,496 4.9 4,474.2 10.3 6,979 4.5
50–55 4,264.2 9.6 16,773 7.2 4,093.3 9.5 10,514 6.8
55–60 3,755.0 8.5 23,732 10.2 3,673.3 8.5 14,631 9.4
60–65 3,127.5 7.1 31,921 13.7 3,144.2 7.3 19,378 12.5
65–70 2,236.7 5.1 35,328 15.2 2,330.8 5.4 21,894 14.1
70–75 1,395.8 3.2 33,554 14.4 1,545.8 3.6 22,860 14.7
75–80 728.1 1.6 29,103 12.5 884.2 2.0 22,718 14.6
80–85 297.6 0.7 20,300 8.7 407.8 0.9 18,721 12.0
85–90 51.0 0.1 5,438 2.3 81.0 0.2 6,080 3.9
Marital Status
Never Married 17,591.7 39.8 52,692 22.6 13,641.7 31.5 19,169 12.3
Married 21,408.3 48.4 118,201 50.7 21,958.3 50.7 66,790 43.0
Divorced 570.0 1.3 17,346 7.4 2,180.0 5.0 40,577 26.1
Widowed 4,565.0 10.3 44,879 19.3 5,507.5 12.7 28,914 18.6
Unknown 101.3 0.2 3 0.0 98.9 0.2 0 0.0
Education
No/Low 16,816.7 38.0 148,284 63.6 19,275.0 44.5 119,568 76.9
Secondary 14,500.0 32.8 47,178 20.2 9,766.7 22.6 14,350 9.2
Degree or Higher 11,708.3 26.5 33,288 14.3 13,391.7 30.9 19,222 12.4
Unknown 1,205.8 2.7 4,368 1.9 853.5 2.0 2,310 1.5
Time Period
1991–2000 13,133.3 29.7 45,959 19.7 12,733.3 29.4 25,036 16.1
2001–2010 15,816.7 35.8 81,531 35.0 15,566.7 36.0 51,522 33.1
2011–2019 15,283.3 34.6 105,628 45.3 14,983.3 35.0 78,892 51.0
Total 44,236.5 100 233,118 100 43,285.3 100 155,450 100

Source: Author’s own calculations, based on Norwegian Population Register.
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Table A-6: Full estimation of mortality hazard ratios, Norway
Men Women

HR 95% CI HR 95% CI
Background (Ref: Ancestral Norwegian)
Immigrants
Anglo OECD 0.84 0.80–0.89 0.95 0.89–1.01
India 0.88 0.77–1.01 0.78 0.64–0.94
China 0.60 0.51–0.71 0.78 0.65–0.93
MENA 0.77 0.73–0.83 0.66 0.60–0.74
EU Expansion 0.70 0.67–0.74 0.73 0.68–0.80
Nordic 0.94 0.91–0.97 0.91 0.88–0.95
Western EEA 0.76 0.72–0.80 0.90 0.85–0.96
Other Asia 0.79 0.75–0.84 0.68 0.63–0.72
Other Europe 1.12 1.05–1.19 0.88 0.82–0.95
Pakistan 1.09 1.02–1.18 1.01 0.91–1.13
Rest of World 0.75 0.68–0.83 0.68 0.60–0.77
SSA 0.84 0.78–0.90 0.76 0.68–0.84
Second Generation
Anglo OECD 0.99 0.94–1.05 0.99 0.91–1.07
India 0.93 0.52–1.68 1.35 0.77–2.37
China 0.65 0.43–0.99 1.06 0.66–1.71
MENA 1.59 1.21–2.08 1.37 0.90–2.09
EU Expansion 1.02 0.87–1.19 1.18 0.96–1.44
Nordic 1.06 1.01–1.11 1.05 0.98–1.12
Western EEA 1.08 0.99–1.18 1.05 0.93–1.19
Other Asia 1.46 1.13–1.89 0.92 0.58–1.44
Other Europe 1.05 0.76–1.44 1.02 0.65–1.61
Pakistan 1.43 1.04–1.96 0.96 0.56–1.65
Rest of World 1.48 1.15–1.90 0.95 0.62–1.46
SSA 1.28 1.00–1.63 1.29 0.92–1.82

Time period (Ref: 1991–2000)
2001–2010 0.78 0.77–0.79 0.84 0.83–0.86
2011–2019 0.66 0.65–0.66 0.78 0.77–0.80

Education (Ref: No/Low)
Secondary 0.74 0.73–0.74 0.70 0.69–0.71
Degree or higher 0.54 0.53–0.54 0.55 0.54–0.56
Unknown 1.42 1.37–1.46 1.68 1.61–1.76

Marital status (Ref: Never Married)
Married 0.44 0.43–0.44 0.49 0.48–0.50
Divorced 0.71 0.69–0.72 0.71 0.70–0.73
Widowed 0.83 0.82–0.84 0.83 0.81–0.84
Unknown (Omitted) (Omitted)

Note: 1 Anglo OECD = USA, UK Canada, Australia, and New Zealand. SSA: Sub-Saharan Africa. MENA: Middle East and North Africa.
Source: Author’s own calculations, based on Norwegian Population Register.
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Table A-7: Full estimation of mortality hazard ratios, England and Wales
Men Women

HR 95% CI HR 95% CI
Background (Ref: Ancestral White British)
Immigrants
Anglo OECD 0.94 0.77–1.16 0.87 0.70–1.09
Bangladesh 0.86 0.73–1.01 0.75 0.59–0.94
Caribbean 0.68 0.61–0.76 0.73 0.65–0.83
China 0.71 0.56–0.91 0.68 0.49–0.95
EU Expansion 0.78 0.63–0.97 0.62 0.50–0.77
India 0.88 0.81–0.95 0.83 0.76–0.91
Ireland 1.08 1.00–1.17 1.03 0.94–1.13
Non-EU Europe 0.92 0.59–1.42 0.68 0.43–1.07
MENA 0.70 0.59–0.84 0.53 0.41–0.70
Rest of World 0.60 0.50–0.71 0.56 0.47–0.67
Pakistan 0.79 0.70–0.88 0.97 0.84–1.11
SSA 0.84 0.75–0.93 0.83 0.73–0.93
Western EEA 0.78 0.70–0.87 0.75 0.67–0.83
Descendants
Other White 1.43 1.22–1.69 1.48 1.21–1.82
Indian 0.79 0.52–1.19 0.86 0.53–1.39
Pakistani 0.61 0.34–1.10 1.21 0.71–2.04
Black African (SSA) 2.32 1.58–3.41 1.98 1.25–3.15
Black Caribbean 0.79 0.56–1.13 1.05 0.74–1.50
All Other Descendants 0.85 0.59–1.24 0.81 0.51–1.27
All Mixed 1.04 0.79–1.35 0.91 0.66–1.25

Time period (Ref: 1991–2001)
2001–2011 0.74 0.71–0.76 0.79 0.76–0.82
2011–2019 0.68 0.66–0.71 0.78 0.75–0.82

Education (Ref: No/Low)
Secondary/Professional 0.86 0.84–0.89 0.83 0.80–0.87
Degree or higher 0.65 0.62–0.67 0.72 0.69–0.75
Unknown 2.97 2.74–3.22 4.02 3.64–4.43

Marital status (Ref: Never Married)
Married 0.54 0.52–0.56 0.63 0.60–0.66
Widowed 0.84 0.80–0.89 0.87 0.82–0.92
Divorced/Separated 0.89 0.86–0.93 0.93 0.88–0.99
Unknown 1.10 1.02–1.19 1.15 1.04–1.27

Note: 1 Anglo OECD = USA, Canada, Australia, and New Zealand. SSA: Sub-Saharan Africa. MENA: Middle East and North Africa.
Source: Author’s own calculations based on ONS-LS.
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Figure A-1: Predicted hazard ratios for mortality prior to age 50 in England and
Wales

Note: 1 Fully adjusted model including 10-year time-period, marital status, and highest education. 95% confidence interval shown.
2 Reference is ancestral White British population, represented by dashed line.
3 Upper confidence interval for SSA descendants extends beyond plot, they are 3.48 and 3.28 for men and women respectively.
4 Anglo OECD = USA, Canada, Australia, and New Zealand. SSA: Sub-Saharan Africa. MENA: Middle East and North Africa.
Source: Author’s own calculations based on ONS-LS.
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Figure A-2: Predicted hazard ratios for mortality prior to age 50 in Norway

Note: 1 Fully adjusted model including 10-year time-period, marital status, and highest education. 95% confidence interval shown.
2 Reference is Norwegian native population, represented by dashed line.
3 Upper confidence interval for G2 Indian women extends beyond plot, it is 3.62.
4 Anglo OECD = USA, UK, Canada, Australia, and New Zealand. SSA: Sub-Saharan Africa. MENA: Middle East and North Africa.
Source: Author’s own calculations, based on Norwegian Population Register.
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