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ABSTRACT
Background Immigrants have been shown to possess
a health advantage, yet are also more likely to reside in
arduous economic conditions. Little is known about if
and how the socioeconomic gradient for all-cause,
premature and avoidable mortality differs according to
immigration status.
Methods Using several linked population-based vital
and demographic databases from Ontario, we examined
a cohort of all deaths in the province between 2002 and
2012. We constructed count models, adjusted for
relevant covariates, to attain age-adjusted mortality rates
and rate ratios for all-cause, premature and avoidable
mortality across income quintile in immigrants and longterm residents, stratiﬁed by sex.
Results A downward gradient in age-adjusted all-cause
mortality was observed with increasing income quintile,
in immigrants (males: Q5: 13.32, Q1: 20.18; females:
Q5: 9.88, Q1: 12.51) and long-term residents (males:
Q5: 33.25, Q1: 57.67; females: Q5: 22.31, Q1: 36.76).
Comparing the lowest and highest income quintiles,
male and female immigrants had a 56% and 28% lower
all-cause mortality rate, respectively. Similar trends were
observed for premature and avoidable mortality.
Although immigrants had consistently lower mortality
rates compared with long-term residents, trends only
differed statistically across immigration status for females
( p<0.05).
Conclusions This study illustrated the presence of
income disparities as it pertains to all-cause, premature,
and avoidable mortality, irrespective of immigration
status. Additionally, the immigrant health advantage was
observed and income disparities were less pronounced in
immigrants compared with long-term residents. These
ﬁndings support the need to examine the factors that
drive inequalities in mortality within and across
immigration status.

INTRODUCTION
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In 2011, there were ∼6.8 million immigrants living
in Canada, about half of whom were living in the
province of Ontario.1 Several studies have shown
that immigrants are healthier than Canadian-born
residents2–6 having lower all-cause and causespeciﬁc mortality rates,7 8 and longer life
expectancy.7
Several reasons have been proposed for the
immigrant health advantage including those in
poor health being denied entry due to requirements
in Canada’s Immigration Act, those in superior

health and ﬁnancially able, self-selecting into the
immigration process, and having culturally
ingrained protective and healthy lifestyle behaviours.2 5 8–10 Differences in avoidable mortality
are an indicator of inequitable access and use of
healthcare services and prevention strategies.11 In a
recent study, the immigrant health advantage was
shown to extend partially to avoidable mortality, in
that mortality rates from several preventable and
treatable causes were estimated to be lower among
immigrants compared with non-immigrants.12
In contrast to their health advantage, recent
research has shown an income gap between immigrants and Canadian-born residents.13 Recent
immigrants were 2.6 times more likely to be classiﬁed as low-income, relative to non-immigrants,13
and the gap has been relatively unchanged from the
year 2000.13 Despite that immigrants are overrepresented in lower income groups, they have
been shown to have less steep income disparities in
a range of health outcomes, including mortality, life
expectancy, low birth weight and depression, compared
with
the
gradients
observed
in
Canadian-born individuals.14–17 However, recent
immigrants of low income have been shown to
underuse some health services, such as preventative
diagnostic screenings,18 19 and regardless of social
class, the immigrant health advantage has been
shown to decline over the duration of their residence.20 Differences in the socioeconomic status
(SES) gradient in mortality across immigration
status may be partly driven by the large proportion
of recent immigrants who generally present with a
health advantage and reside in lower income
groups,14 in combination with their shorter exposure to disadvantaged socioeconomic circumstances
in their host country.8 15
The relationship between SES and mortality in
the large immigrant population needs further
exploration given the apparent paradox of an
immigrant health advantage against a background
of socioeconomic inequalities. Speciﬁcally, more
evidence is needed to distinguish to what extent
the immigrant health advantage for all-cause and
avoidable mortality extends across SES gradients.
Although some Canadian studies have examined
differences in immigrant all-cause and causespeciﬁc mortality rates by a dimension of
SES,14 21 22 few have studied socioeconomic
inequalities among immigrants in relation to avoidable mortality.
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The purpose of the present study was to use comprehensive
multilinked mortality ﬁles from Canada’s most populous province in order to examine all-cause, premature and avoidable
mortality rates of immigrants and long-term residents across
income levels. These objectives were examined separately in a
cohort of males and females to account for differential health
and mortality experiences.

METHODS
Data sources
The study used multiple population-based vital and demographic databases linked at the Institute for Clinical Evaluative
Sciences (ICES). Mortality data were obtained from the Ontario
Registrar General-Death ﬁles (ORG-D) which contains death
records for the province of Ontario from January 1990 to
December 2013, including primary and intermediate cause of
death information, coded using the International Classiﬁcation
of Disease 9th and 10th revisions, with Canadian enhancements
(ICD-9/10-CA). Between 1992 and 2012, 1 713 705 deaths
were registered in the ORG-D and successfully matched to the
Ontario Registered Persons database (RPDB) using encrypted
health card numbers, representing a 96% linkage rate.
Demographic information, including birth date, sex, postal code
and other variables, was obtained from the RPDB, a central
population registry ﬁle covering the period of April 1990–
November 2015 for all those eligible for Ontario’s health
insurance plan and who possess a valid health card.
Neighbourhood-level income and education information was
attained from various cycles of the Canadian census. The
Ontario portion of the Immigration, Refugees and Citizenship
Canada (IRCC) Permanent Resident database contains records

for 2.9 million individuals, who were granted permanent residency, at the time of landing from 1985 to 2012, and has been
linked to the RPDB, with a validation study ﬁnding an 86%
linkage rate.23 The IRCC database was used to identify immigrants in our study population.

Study population
We studied deaths registered in the ORG-D between 1 January
1992 and 31 December 2012 that could be linked to a record
in the RPDB (N=1 713 705). Those for whom no geographic
information could be obtained, who were not Ontario residents,
or were not aged 0–120 years at the time of death, were
excluded (N=3625). Deaths occurring prior to 2002, records
missing a disease classiﬁcation code for cause of death (N=547)
and those without income information (N=4846) were also
removed from the study cohort (ﬁgure 1).

Variable deﬁnitions
Outcome variables
We studied all-cause mortality in addition to deaths amenable to
medical care, public health intervention or both, as a measure
of health system functioning. Deaths amenable to medical care
are deaths that can be avoided even after the development of
the condition, in the presence of timely and quality medical
care, whereas deaths amenable to public health are those where
existing public health measures could prevent the condition
from developing.24 Deaths were classiﬁed as such, based on
established classiﬁcation lists (see online supplementary table
S1).11 24 25 Finally, we report on premature mortality, deﬁned as
death prior to age 75. All cause of death codes were converted
to ICD-9 using established conversion tables.

Figure 1 Study cohort creation.
Immigration status of decedents was
assigned based on linkage of Institute
for Clinical Evaluative Sciences key
number (IKN) in the Immigration,
Refugee and Citizenship Canada
Permanent Resident Database to the
IKN in the Registered Persons
Database. ORG-D, Ontario Registrar
General-Death ﬁles.
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Independent variables
Immigration status
Individuals were classiﬁed as immigrants if their record from the
RPDB was successfully linked to a record in the Ontario
portion of the IRCC’s Permanent Resident database. For the
purpose of this study, all other individuals were considered longterm residents. This long-term resident group consisted largely
of individuals born in Canada, and contained a small number of
immigrants where record linkage between the RPDB and
Permanent Resident database was not possible, or who arrived
in Canada prior to January 1985.

Socio-demographic variables
Area-level measures of income and education were used.
Area-level income quintile (IQ) information was applied to individual cases according to the dissemination area (DA), which
represents the smallest available geographic census area, in which
the individual resided. Individuals were assigned to a DA based
on their postal code at the time of death. Education information
was similarly assigned to individuals based on their DA at time of
death and was deﬁned as the proportion of individuals who completed high school in a given DA, grouped into quintiles.
Sex and age information was obtained from the RPDB. Age at
time of death was categorised as follows: 0–14, 15–24, 25–34,
35–44, 45–54, 55–64, 65–74, 75–85 and 85+ years old.

immigrants lived in neighbourhoods classiﬁed as being in the
lowest ( poorest) IQ compared with long-term residents (29.5%
vs 24.0% for females and 32.4% vs 23.0% for males), while the
opposite trend was observed for education, in which a greater
proportion of immigrants resided in areas in the highest education quintile, compared with long-term residents (table 1).

All-cause, premature and avoidable mortality rates
All-cause, premature and avoidable mortality rates were higher
among long-term residents compared with immigrants (table 2).
The age-adjusted all-cause mortality rate was 60% lower
among male immigrants compared with male long-term residents (rate ratio (RR) 0.40, 95% conﬁdence interval (CI) 0.38
to 0.43), and 57% lower among female immigrants relative to
female long-term residents (RR 0.43, 95% CI 0.40 to 0.45).
Similarly, premature mortality rates were 59% lower among male
immigrants (RR 0.41, 95% CI 0.39 to 0.44), and 58% lower
among female immigrants (RR 0.42, 95% CI 0.40 to 0.45) compared with male and female long-term residents (table 2).
Table 1 Baseline characteristics of the study population at the
time of death, by sex and immigrant status, Ontario, Canada,
2002–2012
Females (N=467 342)

Analysis
Baseline socio-demographic characteristics were examined
across sex, stratiﬁed by immigration status. Age-adjusted rates
for all-cause mortality, as well as amenable deaths and premature
mortality were obtained for immigrants and long-term residents,
stratiﬁed by sex, as well as across IQ and year using sex-speciﬁc
negative binomial regression models, or Poisson models in the
case a negative binomial model did not converge or overdispersion was not an issue. Further, sex-speciﬁc negative binomial
regression models were used to test whether time trends for
mortality rates varied among immigrants and long-term residents with an interaction term between immigration status and
year of death. In separate sex-speciﬁc regression models, an
interaction term between income and immigration status was
included to ascertain whether the association between income
and mortality differed according to immigration status. Sensitivity
analysis using education as the measure of SES was also performed. In each of the regression models, with the exception of
the time trends in which the offset variable was the yearly
Ontario population from 2002–2012, the average Ontario population size from 2002–2012 was the offset variable.
Statistical signiﬁcance was examined at the 0.05 level. All analyses were performed in SAS V.9.3 (SAS Institute, Cary, North
Carolina, USA). This study obtained ethics approval from the
Research Ethics Boards at the University of Toronto and
Sunnybrook Health Sciences Centre.

RESULTS
Socio-demographic characteristics of the study population
There were 934 765 deaths during the study period, including
19 501 deaths among female immigrants and 20 514 deaths
among male immigrants. All other individuals in the cohort
were classiﬁed as long-term residents (447 841 females and
446 909 males) (ﬁgure 1). The average age at death for female
and male immigrants was ∼6 years younger than that of female
and male long-term residents, despite overall mortality rates
being lower among immigrants. A higher proportion of

Characteristics

Long-term
Long-term
Immigrants
residents
Immigrants
residents
(N=447 841) (N=19 501)
(N=446 909) (N=20 514)
% of column total (unless otherwise specified)*

Age (years)
78.2 (15.6)
(mean (SD))
Age (years)
0–14
0.8
15–24
0.4
25–34
0.6
35–44
1.6
45–54
4.4
55–64
8.2
65–74
14.1
75–84
29.1
85+
40.9
Education quintile†
One
23.4
Two
21.9
Three
20.5
Four
18.5
Five
15.0
Unknown
0.8
Income quintile‡
One
24.0
Two
21.2
Three
19.1
Four
18.0
Five
17.9
Rural status
No
85.2
Yes
14.8
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Males (N=467 423)

72.7 (17.5)

72.5 (16.5)

66.7 (18.5)

0.2
1.0
2.0
5.1
8.7
10.5
16.3
27.4
28.8

1.0
1.0
1.2
2.6
6.7
12.6
20.2
31.8
23.1

0.2
2.7
3.5
6.6
12.9
14.2
17.9
25.3
16.7

17.0
19.0
21.3
23.4
18.7
0.6

23.6
22.3
20.8
18.2
14.4
0.7

17.3
19.5
22.7
22.8
17.2
0.6

29.5
22.7
19.0
16.5
12.4

23.0
21.5
19.3
18.6
17.8

32.4
23.2
19.0
15.2
10.3

98.2
1.8

83.7
16.3

98.3
1.7

*Percentage totals may not add to 100% due to rounding.
†Education quintile one refers to areas with the smallest proportion of individuals
with at least a high school degree; education quintile five refers to areas with the
highest proportion of individuals with at least a high school degree. Area level
education information was used.
‡Income quintile one represents the lowest quintile (poorest) and quintile five is the
highest quintile (richest). Area level income information was utilised.
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Table 2 Age-adjusted mortality rates per 1000 population and rate ratios for all-cause, premature and avoidable mortality, by immigrant status
and sex, Ontario, Canada, 2002–2012
Immigrants
Sex; cause of death
Males
All-cause
Premature mortality
Amenable to medical care and public health
Amenable to medical care
Amenable to public health
Females
All-cause
Premature mortality
Amenable to medical care and public health
Amenable to medical care
Amenable to public health

Long-term residents

Number of deaths

AAMR (95% CI)

Number of deaths

AAMR (95% CI)

RR (95% CI)*

20 514
11 908
1795
1544
1926

17.2
7.7
3.0
0.8
1.1

(16.0 to 18.5)
(7.0 to 8.5)
(2.6 to 3.5)
(0.7 to 1.0)
(1.0 to 1.2)

446 909
201 961
34 400
25 412
37 711

43.7 (40.8 to 46.7)
19.3 (17.7 to 21.1)
8.2 (7.2 to 9.4)
2.3 (2.0 to 2.6)
2.8 (2.5 to 3.0)

0.40
0.41
0.37
0.38
0.37

(0.38
(0.39
(0.35
(0.33
(0.35

to 0.43)
to 0.44)
to 0.39)
to 0.43)
to 0.41)

19 501
8546
645
2490
936

11.7
4.8
0.7
1.2
0.5

(11.0 to 12.5)
(4.5 to 5.3)
(0.6 to 0.9)
(1.1 to 1.3)
(0.4 to 0.6)

447 841
134 418
12 227
32 501
25 946

27.9 (26.4 to 29.5)
11.6 (10.8 to 12.5)
2.4 (2.0 to 2.9)
2.7 (2.5 to 2.9)
1.6 (1.5 to 1.8)

0.43
0.42
0.34
0.49
0.29

(0.40
(0.40
(0.29
(0.47
(0.26

to 0.45)
to 0.45)
to 0.38)
to 0.52)
to 0.34)

Premature mortality is defined as death before the age of 75.
*Reference category is long-term residents.
AAMR, age adjusted mortality rate; CI, confidence interval; RR, rate ratio.

For avoidable causes of death, among males, age-adjusted
mortality rates for immigrants and long-term residents were
highest for deaths amenable to medical care and public health
(3.0 and 8.2 deaths per 1000 population, respectively), followed
by those amenable to only public health (1.1 and 2.8, respectively) and then only medical care interventions (0.8 and 2.3,
respectively) (table 2). Among females, the age-adjusted mortality rates for immigrants and long-term residents were highest
for deaths amenable to only medical care (1.2 and 2.7 per 1000
population, respectively), followed by deaths amenable to
medical care and public health (0.7 and 2.4, respectively) and
ﬁnally those amenable to public health interventions alone (0.5
and 1.6, respectively) (table 2).

Trends in all-cause, premature and avoidable mortality rates
(2002–2012)
Trends from 2002 to 2012 show signiﬁcant declines in all-cause
mortality rates for immigrants and long-term residents, and signiﬁcant declines in premature mortality rates for long-term residents only (table 3). During this time period, all-cause mortality
rates decreased 11% for male immigrants (RR 0.89, CI 0.82 to
0.98) and female immigrants (RR 0.89, CI 0.81 to 0.98), while
long-term residents experienced a 13% decrease among males
(RR 0.87, CI 0.82 to 0.91) and females (RR 0.87, CI 0.82 to
0.91). The decline in premature mortality rates during this time
period was 14% among female long-term residents (RR 0.86,
CI 0.82 to 0.90) and 13% among male long-term residents (RR
0.87, CI 0.83 to 0.91).
Trends in avoidable causes of death from 2002 to 2012
(table 3) indicate that for deaths amenable to public health and
medical care, there was a statistically signiﬁcant 28% decrease
among male immigrants (RR 0.72, CI 0.58 to 0.91), 30%
decrease among male long-term residents (RR 0.70, CI 0.65 to
0.75), and 33% decrease among female long-term residents (RR
0.67, CI 0.60 to 0.74). The decrease among immigrant females
during this time period was not statistically signiﬁcant. Similarly,
female and male immigrants did not experience signiﬁcant
declines in deaths amenable to medical care or public health.
However, long-term residents experienced a 16% (males) and
19% (females) signiﬁcant decline in deaths amenable to medical
care, as well as a 19% (males) and 10% (females) signiﬁcant
4

decline in deaths amenable to public health. While the declines
in all-cause mortality and deaths amenable to both were slightly
steeper among long-term residents, it was not signiﬁcantly different than the declines experienced by immigrants.

All-cause, premature and avoidable mortality rates by IQ
With increasing IQ there was a downward gradient in
age-adjusted all-cause, premature and avoidable mortality rates,
for immigrants and long-term residents, within the male and
female cohorts (table 4). These gradients were more pronounced for long-term residents compared with immigrants.
All-cause age-adjusted mortality rates per 1000 population were
lowest in the highest (richest) IQ compared with the lowest
(poorest) IQ for immigrants (males: IQ5: 13.32, IQ1: 20.18;
females: IQ5: 9.88, IQ1: 12.51) and long-term residents (males:
IQ5: 33.25, IQ1: 57.67; females: IQ5: 22.31, IQ1: 36.76).
Similarly, male immigrants and long-term residents in the lowest
IQ presented with 63% and 94% higher premature mortality
rates, respectively, compared with their male counterparts in the
highest IQ (immigrants: RR 1.63, 95% CI 1.40 to 1.91; longterm residents: RR 1.94, 95% CI 1.71 to 2.21). Among
females, immigrants and long-term residents in the lowest IQ
had a 37% and 88% greater rate of premature death, respectively, compared with their female counterparts in the highest IQ
(immigrants: RR 1.37, 95% CI 1.23 to 1.54; long-term residents: RR 1.88, 95% CI 1.74 to 2.02). The association between
income and age-adjusted all-cause and premature mortality differed across immigration status for females ( p-interaction
=0.0025, p-interaction <0.0001, respectively), and did not
differ signiﬁcantly for males (table 4).
A similar pattern was found for all-cause mortality, premature
mortality and deaths amenable to public health measures, in
that female immigrants had lower age-adjusted mortality rates
across all income levels, followed by male immigrants, then
female long-term residents and ﬁnally male long-term residents
(table 4). A notable difference was found for deaths amenable to
public health and medical care such that female immigrants and
long-term residents presented with lower mortality rates across
all IQs compared with their male counterparts. The pattern also
diverged for deaths amenable to medical care, as across all
income levels, female immigrants presented with higher
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Table 3 Rate ratios and 95% CIs quantifying yearly trends in all-cause, premature and avoidable mortality, by sex and immigration status,
Ontario, Canada, 2002–2012
Females

Cause of death; year

Males

Long-term residents

Immigrants

RR*

95% CI

RR*

0.82 to 0.91
0.89 to 0.99

All-cause
2012
0.87
2007
0.94
p-interaction†
0.61
Amenable to medical care and public health
2012
0.67
2007
0.83
p-interaction†
0.34
Amenable to medical care
2012
0.81
2007
0.94
p-interaction†
0.15
Amenable to public health
2012
0.90
2007
0.97
p-interaction†
0.94
Premature mortality
2012
0.86
2007
0.94
p-interaction†
0.21

Long-term residents

Immigrants

95% CI

RR*

95% CI

RR*

95% CI

0.89
0.98

0.81 to 0.98
0.89 to 1.08

0.87
0.95
0.94

0.82 to 0.91
0.90 to 1.00

0.89
0.98

0.82 to 0.98
0.90 to 1.08

0.60 to 0.74
0.75 to 0.92

0.72
0.77

0.50 to 1.06
0.52 to 1.15

0.70
0.84
0.88

0.65 to 0.75
0.79 to 0.90

0.72
0.86

0.58 to 0.91
0.68 to 1.09

0.76 to 0.86
0.89 to 1.00

1.07
1.25

0.88 to 1.31
1.02 to 1.53

0.84
0.96
0.92

0.77 to 0.92
0.88 to 1.04

0.89
0.88

0.69 to 1.14
0.68 to 1.15

0.85 to 0.96
0.92 to 1.04

1.00
0.93

0.73 to 1.37
0.66 to 1.30

0.81
0.93
0.45

0.76 to 0.86
0.87 to 0.99

0.94
1.04

0.75 to 1.17
0.83 to 1.30

0.82 to 0.90
0.90 to 0.98

0.99
1.05

0.88 to 1.11
0.93 to 1.18

0.87
0.96
0.37

0.83 to 0.91
0.92 to 1.00

0.91
0.97

0.83 to 1.01
0.88 to 1.07

Data for all years from 2002 to 2012 are not shown.
Models were adjusted for age and income quintile.
*Reference year was 2002.
†Interaction was assessed between year and immigration status.
CI, confidence interval; RR, rate ratio.

age-adjusted mortality rates than male immigrants, and female
long-term residents had higher mortality rates compared with
their male long-term resident counterparts. The income gradient
differed between female immigrants and long-term residents
for deaths amenable to medical care and public health
( p-interaction=0.0178), as well as for deaths amenable to
medical care ( p-interaction=0.0027). The interaction was not
signiﬁcant across immigration status for males (table 4). Similar
trends were observed when education, instead of income, was
used as the measure of SES (see online supplementary table S2).

DISCUSSION
This study linked population-level mortality ﬁles to examine
rates of all-cause, premature and avoidable deaths among immigrants and long-term residents in Canada’s largest province,
with a focus on socioeconomic gradients of mortality across
immigration status. Findings spanning the period of 2002 to
2012 suggest that overall, immigrants present with lower rates
of all-cause, premature and avoidable mortality compared with
long-term residents. However, time trends suggest that longterm residents experienced greater declines in mortality
compared with immigrants. Furthermore, mortality income
gradients differed for immigrants and long-term residents across
immigration status. While previous studies report mortality rates
among Canadian immigrants, a systematic examination of
income inequalities in mortality across immigration status is
lacking, especially for avoidable causes of death.
This study conﬁrms an immigrant health advantage pertaining
to mortality,7–9 and corroborates the historical Canadian trend
of a female mortality advantage.26 Also, the advantage in all-

cause and premature mortality among male immigrants over
male long-term residents was slightly more pronounced than the
advantage among female immigrants over female long-term residents; consistent with previous studies.7 9
We found that the immigrant and female mortality advantage
extended to causes of death amenable to public health and
medical care. An exception to the female mortality advantage
was identiﬁed for causes of death amenable to only medical care
and public health, which contrasted ﬁndings for immigrants and
long-term residents in a larger Canadian study.12 Speciﬁcally, for
causes amenable to medical care, we found higher age-adjusted
mortality rates among female immigrants compared with male
immigrants and among female long-terms residents compared
with male long-term residents. This ﬁnding may illustrate persistent barriers for female immigrants around access and usage
of primary care services in Ontario.27 28 Additionally, for causes
amenable to public health, female long-term residents were
found to present with greater mortality rates compared with
male immigrants. This reveals an immigrant mortality advantage
and potential differences in preventative behaviours between
male immigrants and female long-term residents of Ontario. For
example, male immigrants have shown lower smoking prevalence than female Canadian-born residents.2
Notably, long-term residents experienced substantial declines
in premature and avoidable mortality over the study period,
whereas declines among immigrants were not as steep, except
for causes amenable to public health and medical care among
males. It is possible that over this time period, long-term residents may have beneﬁtted more from healthcare and preventative measures, compared with immigrants. It is also plausible
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Immigrants

Long-term residents

Males
AAMR (95% CI)
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All-cause
IQ1
20.18 (19.11 to 21.32)
IQ2
16.91 (15.95 to 17.93)
IQ3
16.29 (15.34 to 17.31)
IQ4
14.96 (14.05 to 15.93)
IQ5
13.32 (12.43 to 14.26)
Premature mortality
IQ1
9.26 (8.78 to 9.78)
IQ2
7.67 (7.23 to 8.13)
IQ3
7.10 (6.67 to 7.55)
IQ4
6.31 (5.91 to 6.74)
IQ5
5.77 (5.35 to 6.22)
Amenable to medical care and public health
IQ1
4.13 (3.68 to 4.63)
IQ2
3.27 (2.87 to 3.72)
IQ3
3.18 (2.78 to 3.64)
IQ4
2.37 (2.03 to 2.78)
IQ5
1.85 (1.53 to 2.25)
Amenable to medical care
IQ1
0.97 (0.83 to 1.13)
IQ2
0.69 (0.58 to 0.81)
IQ3
0.61 (0.51 to 0.73)
IQ4
0.49 (0.40 to 0.59)
IQ5
0.54 (0.44 to 0.67)
Amenable to public health
IQ1
1.51 (1.32 to 1.73)
IQ2
1.24 (1.07 to 1.44)
IQ3
1.10 (0.94 to 1.28)
IQ4
0.98 (0.83 to 1.16)
IQ5
0.84 (0.69 to 1.02)

RR (95% CI)

Males

AAMR (95% CI)

RR (95% CI)

12.51 (11.80 to 13.26)
11.22 (10.55 to 11.93)
11.07 (10.39 to 11.79)
10.70 (10.02 to 11.42)
9.88 (9.21 to 10.60)

1.28
1.14
1.12
1.09
1.00

(1.14 to
(1.01 to
(1.00 to
(0.97 to
(ref.)

Females

AAMR (95% CI)

RR (95% CI)

1.43)
1.28)
1.26)
1.23)

57.67
46.80
41.03
38.02
33.25

(54.21
(43.98
(38.56
(35.72
(31.24

to
to
to
to
to

61.35)
49.79)
43.66)
40.46)
35.39)

1.74
1.42
1.23
1.15
1.00

(1.54 to
(1.25 to
(1.09 to
(1.02 to
(ref.)

(25.50
(20.07
(17.00
(15.42
(13.13

to
to
to
to
to

AAMR (95% CI)

RR (95% CI)

1.96)
1.60)
1.39)
1.30)

36.76
29.34
26.16
24.37
22.31

39.27)
31.35)
27.96)
26.05)
23.86)

1.65
1.32
1.17
1.10
1.00

(1.50 to
(1.20 to
(1.07 to
(1.00 to
(ref.)

1.81)
1.45)
1.29)
1.20)

16.23 (15.49 to 17.00)
12.49 (11.91 to 13.10)
10.70 (10.19 to 11.22)
9.76 (9.30 to 10.24)
8.64 (8.23 to 9.08)

1.88
1.44
1.24
1.13
1.00

(1.74 to
(1.34 to
(1.15 to
(1.05 to
(ref.)

1.34)
1.55)
1.33)
1.22)

1.56
1.30
1.26
1.14
1.00

(1.35 to
(1.12 to
(1.09 to
(0.99 to
(ref.)

1.79)
1.49)
1.45)
1.32)

(34.40
(27.45
(24.47
(22.80
(20.87

to
to
to
to
to

1.63
1.34
1.27
1.12
1.00

(1.40 to
(1.15 to
(1.09 to
(0.96 to
(ref.)

1.91)
1.57)
1.49)
1.32)

5.31 (5.00
4.67 (4.37
4.56 (4.26
4.08 (3.79
3.82 (3.51

to
to
to
to
to

5.64)
4.98)
4.88)
4.39)
4.15)

1.37
1.20
1.17
1.08
1.00

(1.23 to
(1.07 to
(1.04 to
(0.96 to
(ref.)

1.54)
1.35)
1.32)
1.21)

26.76
21.07
17.85
16.20
13.80

28.07)
22.11)
18.75)
17.01)
14.50)

1.94
1.54
1.29
1.18
1.00

(1.71 to
(1.35 to
(1.14 to
(1.04 to
(ref.)

2.21)
1.75)
1.47)
1.34)

2.20
1.74
1.71
1.27
1.00

(1.81 to
(1.42 to
(1.39 to
(1.02 to
(ref.)

2.67)
2.13)
2.10)
1.58)

0.85 (0.71
0.71 (0.58
0.67 (0.54
0.48 (0.37
0.43 (0.32

to
to
to
to
to

1.02)
0.87)
0.83)
0.62)
0.58)

1.96
1.62
1.56
1.12
1.00

(1.38 to
(1.13 to
(1.08 to
(0.76 to
(ref.)

2.76)
2.32)
2.25)
1.66)

12.50 (12.03 to 13.00)
9.00 (8.65 to 9.37)
7.69 (7.38 to 8.01)
6.57 (6.30 to 6.85)
5.30 (5.07 to 5.53)

2.37
1.70
1.45
1.24
1.00

(2.23 to
(1.60 to
(1.36 to
(1.16 to
(ref.)

2.52)
1.81)
1.55)
1.32)

4.02 (3.69
2.69 (2.47
2.03 (1.86
1.71 (1.56
1.29 (1.16

to
to
to
to
to

4.39)
2.94)
2.22)
1.87)
1.42)

3.32
2.18
1.63
1.36
1.00

(2.79 to
(1.84 to
(1.38 to
(1.15 to
(ref.)

3.95)
2.58)
1.93)
1.60)

1.74
1.21
1.13
0.88
1.00

(1.29 to
(0.89 to
(0.83 to
(0.63 to
(ref.)

2.35)
1.65)
1.55)
1.22)

1.10 (0.94
0.94 (0.80
0.93 (0.79
0.81 (0.68
0.77 (0.64

to
to
to
to
to

1.28)
1.11)
1.10)
0.96)
0.93)

1.40
1.22
1.21
1.05
1.00

(1.21 to
(1.05 to
(1.03 to
(0.89 to
(ref.)

1.63)
1.43)
1.41)
1.24)

3.37 (3.11
2.58 (2.37
1.99 (1.83
1.88 (1.73
1.44 (1.31

to
to
to
to
to

3.66)
2.80)
2.16)
2.05)
1.58)

2.21
1.72
1.32
1.29
1.00

(1.79 to
(1.39 to
(1.07 to
(1.04 to
(ref.)

2.74)
2.12)
1.63)
1.60)

3.58 (3.45
2.87 (2.76
2.48 (2.38
2.29 (2.21
2.01 (1.93

to
to
to
to
to

3.72)
2.99)
2.58)
2.39)
2.09)

1.79
1.44
1.23
1.15
1.00

(1.70 to
(1.36 to
(1.17 to
(1.09 to
(ref.)

1.89)
1.52)
1.30)
1.21)

1.90
1.54
1.33
1.22
1.00

(1.51 to
(1.21 to
(1.04 to
(0.95 to
(ref.)

2.38)
1.94)
1.69)
1.56)

0.62 (0.51
0.59 (0.48
0.51 (0.42
0.46 (0.37
0.58 (0.46

to
to
to
to
to

0.74)
0.71)
0.63)
0.57)
0.73)

1.09
1.01
0.88
0.77
1.00

(0.80 to
(0.74 to
(0.64 to
(0.55 to
(ref.)

1.48)
1.38)
1.22)
1.08)

3.79 (3.43
3.12 (2.83
2.67 (2.41
2.31 (2.08
1.93 (1.74

to
to
to
to
to

4.18)
3.45)
2.95)
2.55)
2.15)

1.97
1.62
1.38
1.19
1.00

(1.71 to
(1.41 to
(1.20 to
(1.04 to
(ref.)

2.27)
1.87)
1.59)
1.38)

2.18 (1.99
1.72 (1.58
1.51 (1.38
1.32 (1.21
1.12 (1.01

to
to
to
to
to

2.38)
1.87)
1.64)
1.44)
1.24)

1.80
1.46
1.28
1.13
1.00

(1.49 to
(1.21 to
(1.05 to
(0.93 to
(ref.)

2.18)
1.77)
1.55)
1.37)

Trends differed in a statistically significant manner across immigration status in females for all-cause (p-interaction =0.0025) and premature (p-interaction <0.0001) mortality, deaths amenable to medical care (p-interaction =0.0027) and deaths amenable
to medical care and public health (p-interaction =0.0178).
*Income quintile one refers to the poorest income quintile; income quintile five refers to the richest income quintile. Area-level income information was used.
AAMR, age-adjusted mortality rate; CI, confidence interval; IQ, income quintile; Ref, reference group; RR, rate ratio.
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Cause of death; income quintile*

Females
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Table 4 Age-adjusted mortality rates (per 1000 population) and rate ratios for all-cause, premature and avoidable mortality across income quintile, by immigrant status and sex, Ontario, Canada,
2002–2012
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Research report
that relative to long-term residents, mortality declines over time
among immigrants were allayed by their already low-mortality
rates at baseline, thus producing a ﬂoor effect.
Irrespective of immigration status an income gradient in mortality exists favouring those with progressively higher incomes,
supporting previous ﬁndings.14 22 29 30 Moreover, the income
differentials observed in our study were generally steeper for
long-term residents than for immigrants. The lesser gradient for
immigrants may be inﬂuenced by the generally good health of
recent immigrants who reside in lower IQs, in accordance with
the healthy immigrant effect.14 Educational attainment may also
have served as a protective factor, blunting the income mortality
gradient among immigrants. This may be especially true given
that a greater proportion of immigrants compared with longterm residents in our study were classiﬁed as residing in areas in
the lowest income and highest education quintiles.

whom improvements to health services and public health efforts
are needed to close the mortality gap and ensure equitable
health for all.

What is already known on this subject?
▸ There exists a paradox in which immigrants present with
lower mortality rates attributed to avoidable causes despite
being more likely to live in more arduous socioeconomic
conditions, which is a strong social determinant of health.
Little is known about the extent of the immigrant health
advantage for all-cause and avoidable mortality and if or
how the socioeconomic gradient for mortality differs
according to immigration status, especially for avoidable
causes of death.

Strengths and limitations
A strength of the study was the use of a population data ﬁle
(ORG-D) encompassing all registered deaths in Ontario, linked
to the IRCC ﬁle, ensuring accurate recording of immigration
status for those who immigrated into Canada since 1985. Our
study population contains the largest proportion of immigrants
in all Canadian provinces and the large number of deaths
enabled us to examine the persistence of an income mortality
gradient across immigration status and over a range of income
levels. Furthermore, the fact that the cohort originated from a
province with a large and diverse immigrant population, aids in
the generalisability of the ﬁndings to other settings.
Despite these strengths, some limitations exist. First, due to
the nature of the IRCC Permanent Resident database, some
immigrants may have been misclassiﬁed as long-term residents,
such as those who arrived prior to 1985. Nevertheless, those
who immigrated prior to 1985 would have resided in Canada
for at least 18 years prior to the initiation of the study period
and research demonstrates that over the years of residence, the
socioeconomic characteristics and health of immigrants tends to
resemble that of the Canadian-born population.8 31 Second, we
used macro-level indicators of individual income, speciﬁcally
neighbourhood-level income, which may have attenuated the
mortality-income gradient observed in our study.32 We were still
able to observe important mortality gradients in this study, and
ecological indicators are important in understanding the context
of SES gradients among immigrants. Third, we were unable to
account for the role, if any, that behavioural and lifestyle
factors, such as smoking and alcohol consumption, would have
had in explaining the immigrant mortality advantage observed;
these effects should be explored in future studies. Finally, it was
not possible to identify cases of mortality for those immigrants,
including those who immigrated prior to 1985, who died
outside of Canada (eg, the salmon bias).33 If present, this would
have resulted in artiﬁcially lower mortality rates among immigrants in our study.

Conclusions
This study illustrated that income disparities exist in all-cause,
premature and avoidable mortality, irrespective of immigration
status. Findings demonstrated a trend of signiﬁcant declines in
mortality rates for long-term residents, but not for immigrants.
Differences in avoidable mortality suggest that there may be differences in preventative health behaviours and access to healthcare services. Findings support the need to better examine
factors that drive these inequalities differentially across and
within immigration status, which can inform where and for

What this study adds?
▸ The immigrant health advantage extends to all-cause,
premature and avoidable mortality.
▸ Income disparities exist in all-cause, premature and
avoidable mortality, irrespective of immigration status but
these differences are more pronounced in long-term
residents.
▸ There exist trends over time of signiﬁcant declines in
mortality rates among long-term residents, but not for
immigrants.
▸ The ﬁndings support the need to better examine the factors
that drive these inequalities to ensure equitable health for
the totality of the population.
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