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Abstract

Background: Relatively little is known about where foreign-born individuals die in Sweden and
how birth region might influence place of death. Thus, there is a need for population-based
studies investigating place of death and associated factors among foreign-born individuals.
Objectives: The aim of this study was to identify variations in place of death among foreign-
born individuals residing in Sweden and to compare place of death between the foreign-

and domestic-born population. We also examine the association between place of death,
underlying cause of death and sociodemographic characteristics among the foreign-born

population.
Design: A population-based register study.

Methods: All deceased individuals =18years of age in Sweden with a registered place of death
between 2012 and 2019 (n=682,697). Among these, 78,466 individuals were foreign-born.
Univariable multinomial logistic regression modelling and multivariable multinomial logistic

regression analyses were performed.

Results: Overall, hospital was the most common place of death among the foreign-born
population. However, there were variations in place of death related to region of birth.
Compared to domestic-born, a higher proportion of foreign-born individuals dies at home, the
majority of whom were born on the African continent.

Conclusion: Region of birth is one of the several factors associated with place of death among
foreign-born individuals. Further research is needed to explore both preferences and barriers
to place of death among foreign-born individuals.

Keywords: cause of death, death certificates, health inequities, immigrants, palliative care,

place of death, socioeconomic factors
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Introduction

The trend worldwide is for deaths to predomi-
nantly occur in hospitals,!-¢ although common
preferences among patients in high-income coun-
tries are to die at home.”® Increased attention is
given to improving care at the end of life, includ-
ing developing a better understanding of where
individuals die, and factors related to place of
death. All individuals with similar needs should
have the same access to place of death and pallia-
tive care, given that equal access to healthcare is

one of the fundamental principles of the human
right to health. Patients in need of palliative care
may be cared for in their own homes, special
housing (such as nursing homes) and in hospi-
tals.!® An expected death does not necessarily
equate to palliative care needs, although research
suggests that between 69% and 83% of all deaths
in high-income countries were caused by condi-
tions indicative of palliative care needs.>!! The
integration and provision of palliative care — and
the population’s awareness of such matters — varies
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greatly between high-income countries, with
Sweden being at the forefront of palliative care
integration.!2

Social inequality regarding health — including pal-
liative care provision — is a global reality.
Socioeconomic and sociodemographic factors —
such as education, age, ethnicity and language —
have an impact on health, and they also affect
palliative care provision, including access to!3 and
actual place of death.%14-17 Studies in high-income
countries point towards an overall trend of people
with higher socioeconomic status being more
likely to die in their homes!4 and less likely to die
in hospital than those with lower socioeconomic
status.!?1418 Research from Great Britain also
points towards ethnicity (with country of birth
often used as a proxy for ethnicity) as a factor
influencing place of death, with certain immi-
grant or minority groups, such as Black, Asian
and minority ethnic groups being more likely to
die in hospital and less likely to die at home.19:20
However, it is unclear how transferable these
results are to the Swedish context, who has its
own specific migration pattern.

Sweden has been a country of immigration since
the 1930s. After the Second World War and up
until the 1970s, migration mainly consisted of
labour immigrants, foremost from the other
Nordic countries but also from southern Europe
and Turkey. Latin American dictatorships and
the Islamic revolution in Iran attracted immi-
grants in the 1970s—1980s. In the 1990s and the
first years of the 2000s, immigration was foremost
from Yugoslavia and the Soviet Union, and from
civil war-torn Iraq and Somalia.?! Immigration
peaked in 2016, with newcomers mainly originat-
ing from Syria, Afghanistan and Northern
Africa,?? even though large parts of immigration
during the 2000s were re-immigrated persons
born in Sweden. The public health in Sweden is
affected by immigration in many ways. Foreign-
born individuals uniformly report having poorer
health than those who are domestic-born, where
those born outside of Europe reported having the
worst health.2! Previous studies have shown
higher mortality and morbidity in foreign-born
compared to domestic-born people.?3:24

To date, relatively little is known about where
foreign-born individuals die and their use of pal-
liative care services at the end of life. Studies in
the United Kingdom of cancer deaths show that
place of death varies according to the individuals’

birth region but also between ethnic groups.
Individuals born in Asia, Africa and the Caribbean
were more likely to die in hospital than domestic-
born'® and minority ethnic groups were more
likely than White patients to die at hospital.20
Similarly, a recent study from the United States
found Black and Hispanic people with dementia
(PWD) more likely to die in hospital compared to
White PWD.25 A German study shows that immi-
grants are underrepresented in Hospice and
Palliative Care (HPC), foremost Turkish immi-
grants!® and a study conducted in Sweden shows
that foreign-born individuals are less likely of
being cared for in specialized palliative care
units.26 Thus, there is a need for population-
based studies to ensure that palliative care needs
are met in whole populations, including people
who have immigrated. Investigating place of
death and associated factors in a population is a
way of learning about and understanding patterns
and inequalities regarding access to and utiliza-
tion of healthcare services. It can also help with
retrieving information on where and how pallia-
tive care is provided, prioritized and integrated.
To our knowledge, there are no international
studies focusing on the association between place
of death and migration (in terms of region of
birth) among the country’s full adult population.
There is a knowledge gap regarding how migra-
tion (region of birth) influences the place of death
and palliative care provision in populations. Thus,
the primary objective for this study is to identify
variations in place of death between foreign- and
domestic-born adults (=18years of age) residing
in Sweden. Furthermore, this study examines
associations between place of death, underlying
cause of death, and sociodemographic variables
among the foreign-born population.

Methods

Setting

The Swedish healthcare system provides univer-
sal healthcare coverage for all residents and is
publicly financed along with a minimal patient
fee.?” It is divided into three levels: the state,
regions and municipalities. The extent and man-
agement of palliative care is chiefly organized by
regions, but also municipalities, at the local level.
Care for older people, including end-of-life care,
is mainly provided by the municipalities and their
share of the costs for end-of-life care increases
with the patient’s age.l9 There are large local dif-
ferences regarding the degree to which palliative
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care is organized and implemented depending on
geography (rural wversus urban), local traditions
and competency.

Study population

This population-based register study includes all
deceased individuals =18years of age in Sweden
with a registered place of death between 2012 and
2019 (n=682,697). Of these, 78,466 individuals
were foreign-born. Death certificate data (sex,
age, underlying cause of death and place of death)
were obtained from the Swedish National Board
of Health and Welfare. Information was obtained
from the longitudinal integrated database for
health insurance and labour market studies regis-
ter (LISA) and the multigeneration register
accessed from Statistics Sweden (SCB) about the
following sociodemographic factors: geographical
area, region of birth, single-person household,
children below 18years of age in the household,
marital status and educational background. The
data were retrieved during November 2020, and
all retrieved data were coded so that no individu-
als could be identified.

Variables

The primary outcome variable for all analyses
was place of death, categorized into three catego-
ries, that 1is, hospital (unspecified speciality
within hospital), nursing home?® (long- or short-
term care facilities, primarily for older people)
and own home. The underlying cause of death
was grouped into 11 disease categories according
to International Classification of Diseases, 10th
Revision (ICD-10; Supplementary Table 1). The
following individual and sociodemographic vari-
ables known to affect place of death were included
in the analyses: sex (male/female), age, geograph-
ical area (urban/rural), marital status (married/
unmarried/widowed/divorced), single-person
household (yes/no), children below 18years of
age in the household (yes/no), educational back-
ground (operationalized according to the
Swedish classification system SUN2000 into the
following categories: no formal or elementary
education, lower secondary education, higher
secondary education, higher education) and
region of birth (based on SCBs classification into
the following categories: Sweden, Nordic coun-
tries except Sweden, EU28 except Nordic coun-
tries, Europe except EU28 and Nordic countries,
Africa, North America, South America, The
former Soviet Union, Asia and Oceania)

(Supplementary Table 2). In addition, the varia-
ble potential palliative care needs (according to
Murtagh et al.?° — assigned as yes/no) was added
(Supplementary Table 1).

Statistical analysis

Numbers and percentages were calculated for
demographics and distribution of place of death
among the foreign- and domestic-born popula-
tion. For investigating variations in place of
death and associated factors among foreign-
born individuals, we started with performing
univariable binary logistic regression modelling
(Supplementary Table 3) to examine each varia-
ble by itself and see how much it contributes to
the output. Then we continued with performing
multivariable multinomial logistic regression
analyses (Supplementary Tables 4-5, Table 3).
Associations were evaluated using omnibus
F-test. All statistical analyses were performed on
all available data without imputation. Place of
death was the dependent variable, and for multi-
variable analyses, complementary models were
used controlling for different combinations of
covariates and the known fundamental influenc-
ing factors were selected; while for each model,
we stepwise added more uncertain variables
(model 1=sex, age; model 2=sex, age, cause of
death, potential palliative care needs and model
3 =sex, age, cause of death, children in the house-
hold, single-person household, palliative care
needs, marital status, educational background,
residing in urban area, and region of birth) to gain
more insight into the respective role of these indi-
vidual characteristics. Given the size of the stud-
ied population, a p-value of less than 0.001 was
considered statistically significant. Area under the
receiver operating characteristic (ROC) curve
(AUC-statistics) was used for the goodness-of-fit.
SPSS v28.01.0 (SPSS IBM Statistics) was used
for the preparations of the variables. All analyses
were performed using SAS® v9.4 (SAS Institute,
Cary, North Carolina, USA).

Results

Demographic data

Of all adults dying in Sweden between 2012 and
2019, 11.5% were born abroad. The largest immi-
grant group was that of people who had migrated
from other Nordic countries (46.9%) (Table 1).
The mean age at death among foreign-born indi-
viduals was 76.6 (range, 18-115) years and, in the

journals.sagepub.com/home/pcr


http://journals.sagepub.com/home/pcr

Palliative Care & Social Practice 17

Table 1. Demographic characteristics of the population.

Variables Foreign-born Domestic-born
(% missing) n (%)? n (%)
Totalb 78,466 (11.5) 604,231 (88.5)
Sex
Male 37,868 (48.3) 294,452 (48.7)
Female 40,598 (51.7) 309,779 (51.3)
Age at death (years])
18-29 736 (0.9) 4528 (0.7)
30-39 1070 (1.4) 4415 (0.7)
40-49 2122 (2.7) 9072 (1.5)
50-59 4989 (6.4) 23,149 (3.8)
60-69 10,878 (13.9) 64,217 (10.6)
70-79 19,404 (24.7) 127,591 (21.1)
80-89 26,885 (34.3) 216,153 (35.8)
>90 12,382 (15.8) 155,106 (25.7)
Region of birth
Sweden - 604,231
Nordic countries except Sweden 36,776 (46.9) -
EU28 except Nordic countries 19,428 (24.8) -
Europe except EU28 and Nordic countries 8601 (11.0) -
Africa 2016 (2.6) -
North America 1503 (1.9) -
South America 1494 (1.9) -
The former Soviet Union 885 (1.1) -
Asia and Oceania 7763 (9.9) -
Underlying cause of death
Neoplasms 23,227 (29.6) 157,503 (26.1)
Diseases of the circulatory system 26,548 (33.8) 215,420 (35.7)
Diseases of the digestive system 2562 (3.3) 19,163 (3.2)
Diseases of the nervous system 1548 (2.0) 14,006 (2.3)
Diseases of the respiratory system 5352 (6.8) 42,712 (7.1)
Endocrine, nutritional and metabolic diseases 2504 (3.2) 17,239 (2.9)

(Continued)
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Table 1. (Continued)

Variables Foreign-born Domestic-born
(% missing) n (%)? n (%)
Infectious diseases 1800 (2.3) 14,784 (2.4)
Mental and behavioural disorders, excl. dementia 377 (0.5) 3071 (0.5)
Dementia, including senility 7342 (9.4) 66,524 (11.0)
External causes of morbidity and mortality 4619 (5.9) 32,909 (5.4)
Other 2587 (3.3) 20,900 (3.5)
Potential palliative care needs
No 16,737 (21.3) 129,852 (21.5)
Yes 61,729 (78.7) 474,379 (78.5)
Area of residence (0.04)
Rural 5087 (6.5) 71,035 (11.8)
Urban 73,264 (93.5) 533,013 (88.2)
Educational attainment (2.16)
No formal or elementary education 23,852 (33.9) 247,080 (41.4)
Lower secondary education 7478 (10.6) 51,138 (8.6)
Higher education 10,486 (14.9) 78,308 (13.1)
Higher secondary education 28,629 (40.6) 220,957 (37.0)
Marital status (0.04)
Married 28,003 (35.7) 193,365 (32.0)
Unmarried 8817 (11.3) 85,724 (14.2)
Widow 23,836 (30.4) 231,789 (38.4)
Divorced 17,693 (22.6) 93,169 (15.4)
Living in single-person household (0.43)
Yes 38,308 (49.4) 328,283 (54.5)
No 39,300 (50.6) 273,859 (45.5)
Children below 18years of age in the household (0.43)
No 72,620 (93.6) 586,481 (97.4)
Yes 4988 (6.4) 15,661 (2.6)

aPercentages in parentheses are column percentages.

bTotal number of deaths =18years of age with a registered place of death in Sweden 2012-2019, n=682,697.
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case of domestic-born individuals, this figure was
80.4 (range, 18-111)years. A lower percentage of
foreign-born people died at an age greater than
90years than domestic-born people (15.8% versus
25.7%). Of the foreign-born individuals, 93.5%
resided in an urban area wersus 88.2% of the
domestic-born individuals. Diseases of the circu-
latory system were the most common underlying
cause of death category among both foreign- and
domestic-born people (33.8% and 35.7%, respec-
tively). Overall, 78.7% and 78.5% of all foreign-
and domestic-born people, respectively, died from
conditions indicative of potential palliative care
needs. Among these, 44% of the foreign-born
individuals died in hospital versus 38.1% of the
domestic-born individuals (Table 2).

Distribution of place of death by region of birth

Of all deaths among foreign-born individuals,
45.2% occurred in hospital, 30.3% in nursing
home and 21.9% at home (Table 2). Among
domestic-born individuals, 40.3% occurred in
hospital, 38.7% in nursing home and 18.9% at
home. People born on the African continent had
the highest percentage of deaths in hospital
(56.0%), followed by Asia and Oceania (55.2%).
Individuals from the African continent had the
lowest percentage of deaths in nursing home
(10.7%), while individuals from North America
had the highest (38.8%). Home deaths were more
common among individuals born on the African
continent (25.6%), followed by South America
(25.0%), and Asia and Oceania (25.0%). Those
born in the former Soviet Union had the lowest
percentages of hospital (38.1%) and home deaths
(17.6%).

Association between region of birth and place of
death among foreign-born individuals

In the final model (compared to people born in
Nordic countries other than Sweden), people
from all regions of birth [except North America
and the former Soviet Union (NS)] were less
likely to die in nursing home than at hospital
[odds ratio (OR)=0.59-0.85; Table 3]. People
bornin EU28 except Nordic countries [OR=1.07,
95% confidence interval (CI): 1.02-1.12] were
the only group associated with a higher likelihood
of dying at home than in hospital. By contrast,
individuals from Europe (excluding EU28 and
Nordic countries; OR=0.84, 95% CI: 0.79-
0.90), Africa (OR=0.75, 95% CI: 0.66-0.85),

and Asia and Oceania (OR=0.77, 95% CI: 0.72—
0.84) were less likely to die at home.

Factors associated with the likelihood of dying

in hospital among foreign-born individuals
Foreign-born people dying from diseases of the
digestive system (OR=0.35,95% CI: 0.30-0.41),
respiratory system (OR=0.59, 95% CI: 0.54—
0.64), infectious diseases (OR=0.49, 95% CI:
0.41-0.57) and external causes of morbidity and
mortality (OR=0.53, 95% CI: 0.45-0.62) as
compared to people dying from neoplasms were
more likely to die at hospital than nursing home
(Table 3). Moreover, those dying from diseases of
the digestive system (OR=0.50, 95% CI: 0.44—
0.57), nervous system (OR=0.83, 95% CI: 0.70-
0.98) and respiratory system (OR=0.59, 95%
CI: 0.53-0.64) were associated with less likeli-
hood of dying at home than in hospital. Potential
palliative care needs were associated with higher
likelihood of dying both at nursing home

(OR=1.27, 95% CI: 1.16-1.38) and home
(OR=1.11, 95% CI. 1.02-1.21) than in
hospital.

Among the foreign-born population, being
female, as compared to male, was associated with
a higher likelihood of dying in nursing home than
in hospital (OR=1.27, 95% CI: 1.22-1.33) and a
lower likelihood of dying at home wersus hospital
(OR=0.91, 95% CI: 0.87-0.95) (Table 3). All
marital statuses, compared to Married, were
associated with a higher likelihood of dying in
nursing home versus hospital (OR=1.35-1.58).
Individuals who were unmarried at the time of
death were associated with a higher likelihood
(OR=1.23,95% CI: 1.14-1.32) of dying at home
than in hospital, while this likelihood was lower in
the case of widowed individuals (OR=0.85, 95%
CI: 0.79-0.91). Residing in an urban area, as
compared to rural, was associated with less likeli-
hood of dying at home wversus hospital (OR=0.75,
95% CI: 0.70-0.81).

Discussion

Main findings

The main result of this population-based study is
variations in place of death in relation to region of
birth. Foreign-born individuals from all regions of
birth have higher percentages of home deaths
(except the former Soviet Union) and hospital
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Table 2. Distribution of place of death.2

Foreign-born population Domestic-born population

Hospital® Nursing Home Hospital Nursing Home
home home
n (%) n (%) n (%) n (%) n (%) n (%)
Total¢ 35,450 (45.2) 23,776 (30.3) 17,160 (21.9) 243,309 (40.3) 234,061 (38.7) 114,291 (18.9)
Sex
Male 18,325 (48.3) 8484 (22.4) 9633 (25.4) 128,473 (43.6) 91,253 (31.0) 65,928 (22.4)
Female 17,125 (42.2) 15,292 (37.7) 7527 (18.5) 114,836 (37.1) 142,808 (46.1) 48,363 (15.6)
Age at death (years])
18-29 263 (35.7) 27 (3.7) 231 (31.4) 1146 (25.3) 131 (2.9 2055 (45.4)
30-39 417 (39.0) 55 (5.1) 378 (35.3) 1310 (29.7) 202 (4.6) 2104 (47.7)
40-49 1043 (49.1) 97 (4.6) 763 (35.9) 3641 (40.1) 552 (6.1) 3757 (41.4)
50-59 2579 (51.7) 339 (6.8) 1728 (34.6) 10,709 (46.3) 2008 (8.7) 8747 (37.8)
60-69 5763 (53.0) 1175 (10.8) 3537 (32.5) 32,442 (50.5) 8560 (13.3) 20,643 (32.1)
70-79 10,008 (51.6) 4247 (21.9) 4738 (24.4) 63,769 (50.0) 31,224 (24.5) 29,820 (23.4)
80-89 11,513 (42.8) 10,831 (40.3) 4306 (16.0) 87,184 (40.3) 96,260 (44.5) 30,812 (14.3)
>90 3854 (31.1) 7005 (56.6) 1472 (11.9) 43,108 (27.8) 95,124 (61.3) 16,353 (10.5)
Region of birth
Sweden 243,309 (40.3) 234,061 (38.7) 114,291 (18.9)
Nordic countries except Sweden 15,507 (42.2) 12,973 (35.3) 7575 (20.6) - - -
EU28 except Nordic countries 8457 (43.5) 6178 (31.8) 6178 (22.4) - - -
Europe except EU28 and Nordic 4450 (51.7) 1959 (22.8) 1930 (22.4) = = =
countries
Africa 1129 (56.0) 216 (10.7) 517 (25.6) - - -
North America 587 (39.1] 583 (38.8) 294 (19.6) - - -
South America 682 (45.6) 363 (24.3) 373 (25.0] - - -
The former Soviet Union 337(38.1) 377 (42.6) 156 (17.6) - - -
Asia and Oceania 4285 (55.2) 1126 (14.5) 1944 (25.0) - - -
Underlying cause of death
Neoplasms 12,358 (53.2) 4671 (20.1) 5595 (24.1) 75,836 (48.1) 42,607 (27.1) 35,806 (22.7)
Diseases of the circulatory 11,187 (42.1) 8247 (31.0) 6730 (25.3) 80,054 (37.2) 86,730 (40.3) 45,723 (21.2)
system
Diseases of the digestive system 1850 (72.2) 294 (11.5) 396 (15.5) 13,349 (69.7) 2989 (15.6) 2715 (14.2)
Diseases of the nervous system 627 (40.5) 685 (44.2) 223 (14.4) 4996 (35.7) 6894 (49.2) 2042 (14.6)
Diseases of the respiratory 3362 (62.8) 1201 (22.4) 756 (14.1) 25,069 (58.7) 11,886 (27.8) 5559 (13.0)
system
[Continued]
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Table 2. (Continued)

Foreign-born population

Domestic-born population

Hospital® Nursing Home Hospital Nursing Home
home home
n (%) n (%) n (%) n (%) n (%) n (%)

Endocrine, nutritional and 1000 (39.9) 823 (32.9) 658 (26.3) 5776 (33.5) 7101 (41.2) 4212 (24.4)

metabolic diseases

Infectious diseases 1390 (77.2) 332(18.4] 74 (4.1) 10,682 (72.3) 3571 (24.2) 508 (3.4)

Mental and behavioural 63 (16.7) 145 (38.5) 157 (41.6) 557 (18.1) 1469 (47.8) 994 (32.4)

disorders, excl. dementia

Dementia, including senility 724 (9.9) 6260 (85.3) 353 (4.8) 4612 (6.9) 58,939 (88.6) 2903 (4.4)

External causes of morbidity and 1627 (35.1) 395 (8.5) 1650 (35.6) 12,967 (39.4) 4031 (12.2) 10,381 (31.5)

mortality

Other 1262 (48.7) 723 (27.9) 568 (21.9) 9411 (45.0) 7844 (37.5) 3448 (16.5)
Potential palliative care needs

No 8256 (49.2) 3422 (20.4) 3999 (23.9) 62,675 (48.3) 34,713 (26.7) 26,137 (20.1])

Yes 27,194 (44.0) 20,354 (33.0) 13,161(21.3) 180,634 (38.1) 199,348 (42.0] 88,154 (18.6)
Area of residence

Rural 2230 (43.8) 1226 (24.1) 1473 (29.0) 31,053 (43.7)  19,715(27.8) 18,013 (25.4)

Urban 33,161 (45.3) 22,543 (30.8) 15,632 (21.3) 212,191 (39.8) 214,331 (40.2) 96,211 (18.1)
Educational attainment

No formal or elementary 10,376 (43.5) 8765 (36.7) 4328 (18.1) 92,334 (37.4) 115,022 (46.6) 37,397 (15.1)

education

Lower secondary education 3306 (44.2) 2061 (27.6) 1793 (24.0) 20,988 (41.0) 16,022 (31.3) 12,204 (23.9)

Higher education 4963 (47.3) 2562 (24.4) 2601 (24.8) 34,230 (43.7) 25,657 (32.8) 16,390 (20.9)

Higher secondary education 12,980 (45.3) 8008 (28.0) 6731 (23.5) 93,596 (42.4) 73,766 (33.4) 47,384 (21.4)
Marital status

Married 14,821 (52.9) 5862 (20.9) 6561 (23.4) 96,141 (49.7) 53,287 (27.6) 39,770 (20.6)

Unmarried 3556 (40.3) 1894 (21.5) 2743 (31.1) 32,207 (37.6)  24,438(28.5) 24,566 (28.7)

Widow 9135 (38.3) 11,042 (46.3) 3448 (14.5) 76,120 (32.8) 125,278 (54.0) 28,791 (12.4)

Divorced 7878 (44.5) 4970 (28.1) 4353 (24.6) 38,776 (41.6) 31,042 (33.3] 21,097 (22.6)
Living in single-person household

Yes 15,071 (39.3) 14,660 (38.3) 7851 (20.5) 113,934 (34.7) 152,063 (46.3) 57,347 (17.5)

No 19,993 (50.9) 8952 (22.8) 9077 (23.1) 128,742 (47.0) 81,210 (29.7) 56,492 (20.6)
Children below 18years of age in the household

No 32,444 (44.7)  22,905(31.5) 15,635 (21.5) 236,264 (40.3) 229,360 (39.1) 109,813 (18.7)

Yes 2620 (52.5) 707 (14.2) 1293 (25.9) 6412 (40.9) 3913 (25.0) 4026 (25.7)

aPlaces other than hospital, nursing home and home were excluded.
bPercentages in parentheses are row percentages. Percentages may not add up to 100 due to rounding.
cTotal number of deaths =18years of age with a registered place of death in Sweden 2012-2019. n=682,697.
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Table 3. Multivariable multinomial logistic regression analyses of factors associated with the likelihood of dying in hospital versus
dying in nursing home or at home, among foreign-born individuals. Final model 3.

Nursing home versus hospital

Home versus hospital F-test

OR2(95% CIb)

OR (95% ClI)

Sex

Male 1 1

Female 1.26 (1.21-1.32) 0.91(0.87-0.95) <0.0001
Age at death (years)

18-29 0.12(0.07-0.21) 2.16 (1.70-2.75)

30-39 0.15(0.11-0.21) 2.44 (2.03-2.94)

40-49 0.10 (0.08-0.13) 2.19 (1.91-2.52)

50-59 0.14 (0.12-0.1¢) 2.03 (1.82-2.2¢)

60-69 0.18(0.16-0.19) 1.81(1.65-1.98)

70-79 0.32 (0.30-0.34) 1.37 (1.25-1.49)

80-89 0.59 (0.56-0.63) 1.06 (0.98-1.15)

>90 1 1 <0.0001
Region of birth

Nordic countries except Sweden 1 1

EU28 except Nordic countries 0.85(0.81-0.90) 1.07 (1.02-1.13)

Europe except EU28 and Nordic countries 0.76 (0.70-0.82) 0.84 (0.78-0.90)

Africa 0.62 (0.52-0.75) 0.75(0.66-0.85)

North America 1.14(0.99-1.30) 1.03 (0.88-1.20)

South America 0.83(0.70-0.97) 1.00 (0.87-1.15)

The former Soviet Union 0.98 (0.82-1.18) 1.07 (0.87-1.32)

Asia and Oceania 0.58 (0.52-0.64) 0.77 (0.71-0.83) <0.0001
Underlying cause of death

Neoplasms 1 1

Diseases of the circulatory system 1.21(1.15-1.28) 1.55 (1.48-1.63)

Diseases of the digestive system 0.37 (0.32-0.43) 0.50 (0.44-0.57)

Diseases of the nervous system 3.23(2.84-3.68) 0.84(0.71-0.99)

Diseases of the respiratory system 0.61(0.56-0.67) 0.59 (0.54-0.65)

Endocrine, nutritional and metabolic diseases 2.18 (1.90-2.50) 1.77 (1.54-2.03)

Infectious diseases 0.50 (0.43-0.59) 0.15(0.12-2.00)

Mental and behavioural disorders, excl. dementia  7.07 (5.06-9.88) 4.99 (3.62-6.86)

(Continued)]
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Table 3. (Continued)

Nursing home versus hospital Home versus hospital F-test
OR2(95% CIb) OR (95% CI)

Dementia, including senility 12.71 (11.57-13.97) 1.25 (1.07-1.45)

External causes of morbidity and mortality 0.66 (0.56-0.77) 2.33(2.07-2.62)

Other 1.18 (1.04-1.34) 1.18 (1.04-1.35) <(0.0001
Potential palliative care needs

No 1 1

Yes 1.27 (1.17-1.38) 1.12(1.03-1.22) <0.0001
Area of residence

Rural 1 1

Urban 1.07 (0.99-1.17) 0.75(0.69-0.81) <0.0001
Educational attainment

Higher secondary education 1 1

No formal or elementary education 1.03 (0.98-1.08) 0.94 (0.90-1.08)

Lower secondary education 1.03(0.96-1.11) 1.01(0.95-1.08)

Higher education 0.94 (0.88-1.00) 1.03 (0.97-1.09) 0.0008
Marital status

Married 1 1

Unmarried 1.58 (1.45-1.72) 1.23(1.14-1.32)

Widow 1.35 (1.27-1.44) 0.85 (0.79-0.91)

Divorced 1.36 (1.27-1.45) 1.01(0.96-1.08) <0.0001
Living in single-person household

Yes 1 1

No 0.77 (0.73-0.81) 0.78 (0.74-0.83) <0.0001
Children below 18years of age in the household

No 1 1

Yes 1.00 (0.88-1.11) 0.92 (0.85-1.01) 0.19

Area under ROC-curve (95%
Cl)=0.80 (0.79-0.80)

Area under ROC-curve
(95% C1)=0.63 (0.63-0.64)

Cl, confidence interval; OR, odds ratio; ROC, receiver operating characteristic.

a0dds ratio.
bConfidence interval.
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deaths (except North America and the former
Soviet Union) than domestic-born individuals.
This study also shows that compared to people
born in Nordic countries other than Sweden,
people from all regions of birth [except North
America and the former Soviet Union (NS)] were
less likely to die in nursing home than at hospital.
The only group associated with a higher likeli-
hood of dying at home than in hospital was peo-
ple born in EU28 except Nordic countries.

Notably, individuals born in Africa, followed by
Asia and Oceania, have the highest percentages of
both home and hospital deaths and the lowest
percentages of deaths in nursing home.
Immigrants from the African continent, and Asia
and Oceania differ the most from people born in
the Nordic countries except Sweden.

What this study adds

Most studies investigating place of death focus on
specific disease groups, geographic area or soci-
odemographic factors23:1417,19,20,25,30-34 Qur study
focuses on all foreign-born adult individuals in
the population and gives us a unique opportunity
to map the place of death among foreign-born
individuals and compare these results with place
of death among domestic-born individuals.

In high-income countries, home death is often
considered a desired or ‘good’ death, while in
low-income countries, a home death might reflect
lack of access to — and utilization of — modern
healthcare services.3%:3¢ This study shows that
one-fourth of all deaths in Sweden, among indi-
viduals born in Africa, Asia and Oceania, and
South America, are home deaths, compared with
almost one-fifth among domestic-born individu-
als. At the same time, individuals from Africa,
and Asia and Oceania are less likely to die at
home than in a hospital, which agrees with the
findings by Koffman ez al.!° and Coupland ez al.2°
who found that individuals born in Asia and
Africa, and ethnic minorities were more likely to
die at hospital in the United Kingdom. A higher
share of foreign-born individuals dies at home
than domestic-born individuals — a result that we
cannot account for without more research investi-
gating preferences in place of death among these
individuals to draw conclusions.

In accordance with previous research,!:237 this
study confirms that hospital is the most common
place of death in the overall population, although

we did find variations in place of death in relation
to region of birth. This study shows that depend-
ing on birth region, the proportion of hospital
deaths ranges from 38.1% (individuals born in
the former Soviet Union) to 56.0% (individuals
born in Africa). Furthermore, among both for-
eign- and domestic-born individuals, nursing
home was the second most common place of
death (30.3% and 38.7%, respectively). The per-
centages of deaths in nursing homes range from
10.7% among those born in Africa to 42.6%
among those born in the former Soviet Union.
Foreign-born individuals had lower percentages
of deaths at nursing homes and immigrants from
all region-of-birth groups, except North America
and the former Soviet Union (OR=NS), showed
less likelihood of dying in nursing homes. As a
group, foreign-born individuals die at a younger
age than domestic-born individuals (76.6 versus
80.4years of age, respectively), which might
explain why foreign-born individuals are less
likely to die in a nursing home. Most people being
cared for in nursing homes are elderly and the
mean age of individuals moving to nursing homes
in Sweden in 2015 was 86.2years among women
and 83.7years among men.?® The utilization of
nursing home beds among foreign-born individu-
als might also reflect a different care context in
their home country. The culture surrounding
nursing home beds might differ between the
home country and host country, as might access
to and knowledge of the nursing home setting.
Sweden has a tradition of providing special care
for elderly®® and the numbers of nursing home
beds (as a proportion of the population) are
among the highest in the world.*® Moreover, the
mortality of a population is regarded as a measure
of the population’s health and the difference in
mean age at death might indicate and agree with
previous research stating that foreign-born indi-
viduals in Sweden overall have worse health
status.4!

Potential palliative care needs did not seem to
affect the general patterns of place of death among
the foreign-born population, although potential
palliative care needs were associated with a higher
likelihood of hospital deaths. Studies show that
the degree of urbanization of the area of residence
has an impact on place of death?!%%2 and this
study supports previous research!4 stating that
areas with a high level of urbanization were asso-
ciated with a lower probability of dying at home
than is the case for rural areas. In high-income
countries, such as Sweden, there is a general
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trend of migration from rural/remote areas to cit-
ies, with new immigrants also settling in cities.43
Of the foreign-born population included in this
study, 93.5% were residing in urban areas and
among them, residing in an urban area was asso-
ciated with less likelihood of dying at home versus
hospital.

Strengths and limitations

The main strength of this study is that the death
certificate data include all individuals with a reg-
istered death from all areas in Sweden, including
those individuals who were outside of Sweden at
the time of death. The registers used in this study
are considered to be very reliable, with a high
degree of coverage. Using death certificate on
population-level studies also provides limitations,
one being inaccuracies in the registering of the
underlying cause of death. The number of miss-
ing individuals in the death certificate is between
1% and 2%. Further limitations are that the data
do not distinguish between (1) different types of
immigration — a factor that we know can have
implications for health — or (2) how long the indi-
viduals have lived in their host country, which
may also affect health status. Hence, we cannot
discuss migration experiences, which is important
when discussing migrants’ health status. The cat-
egorization of region of birth is very broad and
does not consider cultural and ethnic variations
within each regional category. Moreover, the
domestic national registers do not contain data
that distinguish general (i.e. non-specialized) and
specialized palliative care services on a population
level. The findings from this study might reflect
barriers (including infrastructure and compe-
tency) or different preferences regarding place of
death — or even differences in terms of access to
specialist palliative care since both Swedish and
international studies indicate that foreign-born
individuals and ethnic minorities are less likely to

be cared for within specialized palliative
Care.19’26’44’45

Conclusion

To our knowledge, this is the first international
population-based study using death certificate
data to examine variations in place of death
among the entire adult foreign-born population.
We found considerable differences between
regions of birth and place of death — in hospital, at
home or in a nursing home. Overall, hospital was
the most common place of death, followed by

nursing home and home. Foreign-born individu-
als from all regions of birth had higher percent-
ages of home deaths (except the former Soviet
Union) and hospital deaths (except North
America and the former Soviet Union) than
domestic-born individuals. Of these, individuals
born in Africa, Asia and Oceania, and Europe
except EU28 and Nordic countries were found
significantly less likely to die at home than in a
hospital. Further research is needed to explore
personal preferences regarding place of death,
barriers and facilitators that influence access to
preferred place of death and patterns of care at
the end of life among foreign-born individuals.
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