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Abstract

Background: The health of undocumented immigrants is an important concern in most societies. However, there

is no conclusive evidence that inclusive health care policies lead to better outcomes for this group of the popula-
tion. The aim of this study is to analyse whether there is an association between inclusive health care policies and the
mortality patterns of undocumented immigrants, or the distribution of different causes of death among those who
have died.

Methods: We analyse individual data concerning the deceased in Switzerland between 2011 and 2017. We proceed
in two steps. First, we estimate and compare the patterns of mortality of Swiss citizens, documented immigrants, and
undocumented immigrants. Second, we test whether there is an association between cantonal authorities’ policies
and differing mortality patterns. We use logistic regressions and multinomial regressions to estimate the relationship
between legal status and mortality patterns both in Switzerland and across different cantons.

Results: We find a difference in the patterns of mortality between undocumented immigrants and the other groups
of the population. Specifically, death from circulatory system diseases is twice as frequent among undocumented
immigrants compared to documented immigrants and Swiss citizens. However, this difference is smaller in the Swiss
cantons that have more inclusive health care policies towards undocumented immigrants.

Conclusions: We interpret these results as an indication that policies that expand access to health services lead to

better outcomes for undocumented immigrants. This finding has implications for research on civic stratification and
public health. Further analysis is needed to evaluate the effects of extending public health care for undocumented

immigrants in different contexts.

Keywords: Undocumented immigrants, Access to health care, Cause of death, Mortality, Citizenship, Civic
stratification, Irregular immigrants, Migration

Background

The health of undocumented immigrants represents
an important concern in most societies [1-6]. Yet, this
group of the population is often excluded from public
benefits. Lying at the very bottom of the structure of civic
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stratification [7, 8], undocumented immigrants gener-
ally lack the full set of heath care rights and entitlements
enjoyed by citizens and legally present residents. Previ-
ous studies have shown that the legal, social, and material
barriers to health care that undocumented immigrants
face differ based on the policies enacted by national and
subnational governments [9-12], but have not provided
conclusive empirical evidence that inclusive health care
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policies lead to better outcomes for undocumented
immigrants.

The question of whether there is an association
between inclusive health care policies towards undocu-
mented immigrants and their health is especially crucial
against the backdrop of the COVID-19 pandemic. Early
studies on the pandemic show that this group of the pop-
ulation is exposed to specific vulnerabilities due to pre-
carious living conditions [13, 14], over-representation in
low-skilled professions [15], and fear to be reported to
the authorities upon using health care services [16, 17]. In
this context, it is important to examine whether inclusive
health care policies help tackling these vulnerabilities.

Theoretically, we can imagine that inclusive health
care policies protect undocumented immigrants’ health
in many ways. For example, public authorities may for-
mally extend health care coverage to undocumented
immigrants and promote more accessible insurance cov-
erage [10]. Lower financial barriers to health insurance
and greater access to hospitals and doctors can further
facilitate inclusion into the public health care system [18,
19]. Dedicated outreach activities may convince undoc-
umented immigrants to seek health care by moderating
potential problems related to income disparity, fear of
deportation, lack of familiarity with the local health care
system, shortage of providers who speak their native lan-
guage, and discriminatory care and treatment by health
practitioners [20]. By reducing the barriers to health for
undocumented immigrants, we expect inclusive poli-
cies to be conducive to more similar patterns of mortal-
ity — namely, the distribution of different causes of death
among those who have died — for citizens and undocu-
mented immigrants.

In this article, we document the patterns of mortality
of undocumented immigrants by comparing the distribu-
tion of deaths to those of documented immigrants and
Swiss citizens. Then, we study the association between
the patterns of mortality of undocumented immigrants
and the underlying policies of different subnational gov-
ernments in Switzerland. Due to the considerable auton-
omy they have in designing health care policies, Swiss
cantons can set different priorities regarding the organi-
zation and implementation of health care in their terri-
tory [21]. Focusing on the Swiss case, we can therefore
test whether there is an association between the cantonal
authorities’ differing policies and mortality patterns,
while controlling for a series of factors that might be
endogenous to the country [22].

We use individual mortality data in the 7 years between
2011 and 2017 to answer two questions. The first ques-
tion is: Do the mortality patterns of undocumented
immigrants differ from those of Swiss citizens and docu-
mented immigrants? As a second step, we ask: Is there an
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association between more inclusive cantonal health care
policies towards undocumented immigrants and their
patterns of mortality?

Study context
Many of the recently arrived immigrants in Europe live
without authorisation. The most recent studies on the
subject have estimated the total number of undocu-
mented immigrants living in Europe at around four mil-
lion [23, 24] and around 80,000 in Switzerland [25].
Undocumented immigrants in Europe generally have
access to emergency health care services. However,
higher levels of care — such as access to screening and
preventive treatment for any infectious disease — are
accorded only in some states or in relation to specific
situations [26]. In Switzerland, documented and undocu-
mented immigrants have traditionally enjoyed the right
to emergency health care without insurance; for all other
health services that are not considered urgent, undocu-
mented immigrants must be insured or pay out of their
pockets. The 1996 Federal Law on Health Insurance (‘Loi
fédérale sur l'assurance-maladie’) requires public insur-
ance companies to accept all persons irrespective of their
legal and health status. However, few undocumented
immigrants can actually obtain health insurance because
of high costs or fear to be reported to the police [27].
Against this common framework, cantons can affect
the availability and accessibility of health care rights for
the entire population [21] and undocumented immi-
grants in particular [28, 29]. They can, for example, steer
priorities in disease prevention and health education.
Furthermore, they operate public hospitals and subsi-
dise private institutions. Cantonal authorities can decide
to financially subsidise those individuals whose basic
resources are insufficient to cover the cost of social insur-
ance. Finally, cantons can supplement the lack of insur-
ance by creating alternative access channels that function
without requiring health care insurance.

Methods

Study population: deceased individuals in Switzerland
between 2011 and 2017

We focus on the population of individuals who have died
on Swiss territory. Mortality data was provided by the
Swiss Federal Statistical Office. The file we received con-
tains records of all the deaths registered with the office of
Civil Registration between 2011 and 2017, with informa-
tion on the age, place of death, residence status, sex, and
nationality. The quality of cause-of-death declarations in
Switzerland is comparable to other high-income coun-
tries, and generally better in terms of the proportion of
‘Insufficiently specified’ codes [30]. We expect the qual-
ity of reporting for different groups of the population to
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be consistent because physicians certify death regard-
less of the domicile status of the deceased. The number
of observations for the 2011-2017 period is n=457,780.
An overview of our data can be found in the Supplement
Materials.

We want to identify the population of deceased undoc-
umented immigrants. As a first step, we exclude individu-
als with documented status: Swiss citizens and foreigners
regularly residing (permanently or not permanently) on
Swiss territory. As a second step, we exclude tourists and
patients coming to Switzerland to receive care in Swiss
clinics and hospitals, especially in those cities located on
the border with Germany (Basel) and France (Geneva).
We therefore exclude citizens of the EU and the EFTA
because they are covered by free circulation agreements
and have regular access to the Swiss territory.

Following previous models [31, 32], we then exclude
individuals from countries classified by the WHO as
group A (Australia, Brunei, Cuba, Canada, Israel, Japan,
New Zealand, Singapore, United States) and from three
small territories in Europe (Andorra, Monaco, San
Marino). These countries generally do not generate flows
of undocumented immigrants to Switzerland. Finally,
we remove: 78 observations in which the nationality of
the persons is not known; 37 observations whose cause
of death was not documented; and 97 observations con-
cerning citizens of foreign countries not belonging to
group A holding a permit of residence in an EU/EFTA
country (e.g., Turkish citizens residing in Germany; Latin
American citizens residing in France). We are left with
679 observations, who are likely to have had undocu-
mented residence status in Switzerland at the time of
death.

Observed variables: nationality, sex, age, cause of death,
and canton of death

We analyse available information on nationality, sex, age,
underlying cause of death, and canton of death. We could
not analyse socio-economic variables, such as the dura-
tion of stay in Switzerland and education level, because
they were not included in the data we received.

Independent variables: political determinants

We focus on cantonal policies as explanatory factors.
We hypothesise that more inclusive health care policies
towards undocumented immigrants will be associated
with more consistent mortality patterns vis-a-vis other
groups in the population (i.e., Swiss citizens and regular
immigrants). Based on existing studies on Swiss cantonal
health care policies towards undocumented immigrants,
we distinguish between the different “health landscapes]
that [undocumented] immigrants must navigate” [2]. We
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therefore divide Swiss cantons into three groups, which
we summarise in Table 1.

Geneva and Vaud belong to the group of cantons with
inclusive health care policies. These cantons provide
health services to undocumented immigrants within the
public health care system and complement it with other
services that encompass food and shelter provided by
NGOs. They also apply a low-threshold and, in Geneva,
an outreach approach. Seven other cantons do not have
a structured policy towards undocumented immigrants
but coordinate action and provide limited funding to dif-
ferent NGOs. They generally have small structures with
no comprehensive care towards undocumented immi-
grants. If the needs are complex, individuals can however
be helped to obtain health insurance — e.g., free health
in Fribourg. Finally, 17 cantons do not have dedicated
services and do not provide funding to NGOs, although
individual hospitals can negotiate with the public institu-
tions to apply a lower tariff or to authorise payment by
instalments.

The three groups are generally comparable on impor-
tant parameters other than the health care policy towards
undocumented immigrants. Each group contains at least
one canton on Switzerland’s borders (Geneva, Ticino, San
Gallen); a combination of cities (Geneva, Ziirich, Bern)
and rural areas (Vaud, Jura, Appenzell Innerrhoden); and
a combination of high-tourism density (Geneva, Luzern,
Valais) and low-tourism density (Vaud, Neuchatel, Schaf-
fhausen). Due to the different size of the groups, there
are some differences that we discuss in the section on
Strengths and Limitations: in particular, the cantons of
Geneva and Vaud are generally more densely populated
and have a younger population than cantons in the other
groups. In the Supplement Materials we provide addi-
tional information to better evaluate the comparability
across the three groups of cantons, including group-spe-
cific information on the patterns of mortality, the distri-
bution of deaths according to age, and the distribution of
nationality among deceased undocumented immigrants.

Statistical analysis

We analyse mortality patterns according to the cause of
death. We run logistic regressions [33] to measure the sta-
tistical association between legal status (undocumented
immigrants versus Swiss citizens and documented immi-
grants) and the cause of death (coded according to the
ICD-10: infectious diseases caused by pathogenic micro-
organisms; neoplasms; cardiovascular diseases result-
ing from conditions affecting the heart or blood vessels;
external causes due to accidents and violence including
suicide, fall, poisoning, and other adverse effects; and all
other causes, including respiratory and liver diseases).
This approach is based on previous research conducted
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in Belgium [32] and Sweden [31]. Expanding on these
studies, we also analyse the proportion of mortality that
can be avoided: preventable mortality — defined as deaths
that could be avoided through public health and preven-
tion interventions — and amenable mortality — defined as
deaths that could be avoided through effective and timely
health care. We distinguish these two types of mortality
using the OECD/Eurostat standards as reference defini-
tions [34].

The regressions aim to explain the probability
(expressed as an odds ratio, p) of dying from one cause,
compared to other causes according to legal status. The
formula is as follows:

logit(p) =In (p/(1 —p)) = Bo + B1 X1 + B2 X2 + -+

With B, being a constant and B, being the coef-
ficients of the explanatory variables x ; ), and the
exponential value of B; ) being the odds ratios. For all
models, we present the levels of significance (* p<0.05;
** p<0.01; ***p<0.001) to facilitate the interpretation of
the results. Apart from the population’s legal status, we
include age in the models as a control variable in nine
groups (< 20, 20-29, 30-39, 40-49, 50-59, 60-69, 70-79,
80-89, 90+). This is based on the observation that the
demographic structure of the population of undocu-
mented immigrants living in Switzerland is estimated to
be significantly younger compared to the population of
Swiss citizens and documented immigrants [25, 35]. The
second range of models includes the region where the
deceased person holds nationality (Europe, Africa, Latin
America, Asia). We also run a broad range of models for
the five groups of causes of deaths, comparing undocu-
mented immigrants with Swiss citizens, all documented
immigrants, and all immigrants of the same origin.
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Then we run the models for the three groups of cantons,
separately.

Finally, we use a multinomial logistic regression to
examine the joint effects of different variables. We fit two
predictor variables: the group of cantons (Group 1: Inclu-
sive Policies; Group 2: Fragmented Policies; Group 3: No
Policy) and legal status (undocumented versus Swiss).
The outcome variable is the cause of death (infections,
neoplasms, cardiovascular diseases, and external causes
compared to death for other reasons). We include three
models: Model 1 without interactions, adjusted for age;
Model 2 with interactions, not adjusted for age, national-
ity, and sex; and Model 3 with interactions, adjusted for
age, nationality, and sex.

Results

Descriptive statistics of the deceased population

Table 2 allows a preliminary comparison between undoc-
umented immigrants, documented immigrants, and
Swiss citizens. About 60% of the population of deceased
undocumented individuals are men, the majority of
whom come from Asia and Balkan countries. The mean
age of death is significantly lower for men (51) than for
women (59). The average age of death of undocumented
male immigrants is lowest for those coming from Sub-
Saharan African countries (41), while for undocumented
female immigrants it is lowest among those coming from
the Maghreb (48).

The comparison between the different groups high-
lights some apparent differences. The mean age of death
of undocumented immigrants is significantly lower
(mean ages at death: 54 for both sexes; 51 for men; 59
for women) than documented immigrants (71 for both
sexes; 69 for men; 74 for women), and Swiss citizens (80

Table 2 Size and age of death of the deceased population per status, nationality and sex

Nationality Men Women
N Age of death N Age of death
Mean Std Mean Std
Undocumented immigrants Balkan countries 119 52 21 69 67 17
Other Europe 62 50 21 49 60 18
The Maghreb 47 42 23 19 48 31
Other Africa 48 41 22 29 53 22
Latin America 29 44 24 28 49 25
Asia 123 58 21 57 60 21
All 428 51 22 251 59 22
Swiss citizens 188,063 77 15 213,787 82 14
Documented immigrants 24,694 69 18 15,905 74 20

Source: FSO

Note:Deceased undocumented immigrants represent a total of 85 different nationalities
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for both sexes; 77 for men; 82 for women). The propor-
tion of deaths for age cohort within each group of the
population, which we include in the Supplement Mate-
rials, shows that the mortality of the undocumented
population is significantly higher than the mortality of
the Swiss population in four age cohorts: 0-4 (7.4% of
deaths among undocumented immigrants versus 3.3%
of deaths among Swiss citizens) and then again in the
age cohorts 25-29 (9.3% versus 1.8%), 30-34 (9.8%
versus 1.8%), and 34—39 (8.3% versus 2.7%). These dif-
ferences deserve further research. Theoretically, they
could be partially explained by the different age struc-
ture of the two groups of the population: for exam-
ple, if the population of undocumented immigrants is
younger than the population of Swiss, they will likely
give birth to relatively more children, which in turn will
lead to higher infant mortality compared to the other
groups of the population.

Regrettably, we do not have precise information on the
age structure of undocumented immigrants in Switzer-
land; but we know from previous research that this group
of the population is generally considered to be younger
than the rest of the population [25, 35], as it is the case
also in other countries outside of Europe [36]. We use
existing estimations of the age structure of undocu-
mented immigrants to investigate mortality rates [25].
We distribute the undocumented population in Swit-
zerland by age and sex, estimate a smoothed age profile,
and calculate annual mortality rates by sex and age (per
100,000). We limit the analysis to individuals aged 0-64,
based on the assumption that the size of the undocu-
mented population aged more than 65 is negligible. We
illustrate the results in Fig. 1 and Fig. 2. Overall, undoc-
umented men have a mortality rate that is 9% higher
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compared to Swiss men, while undocumented women
have a mortality rate that is 1.3% higher than Swiss
women.

Cause of death

Moving to the patterns of mortality in Table 3, we
observe that cardiovascular diseases are the most fre-
quent of the first four causes of death for all groups ana-
lysed. For undocumented immigrants, they constitute
about 30% of the deaths of both men and women, which
is more than the proportion observed among docu-
mented immigrants (approximately 25%). The group of
male undocumented immigrants stands out in terms
of death from external causes with a frequency of 25%,
compared to 16% for documented immigrants and 8% for
Swiss citizens. By contrast, neoplasm is a less frequent
cause of death among male undocumented immigrants
(17%) than it is for documented immigrants (34% and for
Swiss citizens (28%). Finally, while infectious diseases are
rarely observed, they are more frequent among undocu-
mented citizens (2% for men and women) than they are
for documented immigrants and Swiss citizens (1% for
men and women).

Next, we compare age-adjusted differences in patterns
of death between undocumented immigrants and Swiss
citizens, undocumented immigrants and documented
immigrants, and undocumented immigrants and docu-
mented immigrants of the same nationality, stratified by
sex. Table 4 should be interpreted with prudence: it does
not include interaction effects between legal status and
cause of death. The results show that dying for diseases
of the circulatory system is significantly more frequent
among undocumented men compared to Swiss citi-
zens (OR 2.0, CI: 1.6-2.4, p<0.001) and undocumented

900
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400
300
200
100

- — - - Swiss men

based on data from FSO and (25)

0-17 18-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64

------------- Undocumented immigrants

Fig. 1 Estimated mortality rate by age for Swiss men, documented male immigrants, and undocumented male immigrants Note: Own elaboration

Documented immigrants
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------------- Undocumented immigrants
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Documented immigrants

Fig. 2 Estimated mortality rate by age for Swiss women, documented female immigrants, and undocumented female immigrants. Note: Own

Table 3 Distribution of the causes of death according to status and sex

Undocumented immigrants

Documented immigrants

Swiss citizens

Men Women Men Women Men Women

N % N % N % N % N % N %
Infectious diseases 9 2.1 6 24 345 14 229 14 2044 1.1 2299 1.1
Neoplasms 72 16.8 62 24.7 8510 337 4856 29.8 53,359 284 45,700 214
Cardiovascular diseases 124 29.0 75 299 6010 238 4242 26.1 57,114 304 72,368 339
External causes 106 24.8 23 9.2 3970 15.7 1708 10.5 14,199 7.6 11,629 54
Other causes 117 273 85 339 8182 324 6011 369 64,454 343 85,789 40.1
All causes 428 100.0 251 100.0 25,239 100.0 16,276 100.0 188,061 100.0 213,787 100.0

Source: FSO

women (OR 24, CL 1.8-3.1, p<0.001). Also, death
from infectious diseases is more frequent among
undocumented men (OR 2.1, CI: 1.2-3.7, p<0.05) and
undocumented women (OR 2.3, CL: 1.1-4.7, p<0.05).
Conversely, death caused by neoplasms is less frequent
(OR 0.5, CI: 0.4-0.7, p<0.001 for both men and women).

The difference in the patterns of mortality between
undocumented immigrants and documented immigrants
is similar to the difference in the patterns of mortality
between undocumented immigrants and Swiss citizens
(second part of Table 4). For men, for example, death
caused by diseases of the circulatory system is 2.3 times
higher for undocumented immigrants than it is for docu-
mented immigrants (CL: 1.7-3.1, p <0.001), while mortal-
ity caused by neoplasm is 60% lower (OR 0.4, CI: 0.3-0.6,
p<0.001).

We obtain similar results comparing the patterns of
mortality of undocumented immigrants and documented
immigrants of the same origin (third part of Table 4).
For undocumented women, for example, death caused

by cardiovascular diseases is 1.9 times higher than it is
for documented women of the same origin (CI: 1.4-2.5,
p<0.001). Again, for neoplasms the trend is reversed,
with odds ratios of 0.5 (CIL: 0.4—-0.7, p <0.001).

We introduce additional controls, which we include
in the Supplement Materials: logistic regressions with
the origin (dummy variable) to control the impact of the
behaviours/genetic characteristics on the results. The
results are consistent.

We then study the distribution of amenable and pre-
ventable mortality among the different groups of the
population. The proportion of deaths that can be avoided
is higher in the group of undocumented immigrants.
Table 5 shows an increase in the frequency of amenable
deaths among undocumented men compared to Swiss
men (OR 1.6, CI: 1.3-2.0, p<0.001) and undocumented
women compared to Swiss women (OR 1.8, CI: 1.4-2.4
p<0.001). There is no clear pattern for preventable
deaths. We interpret this result as driven by the fact that
preventable deaths include a larger range of malignant
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Table 4 Odds ratios of mortality for different causes of undocumented immigrants compared to Swiss citizens, documented
immigrants, and documented immigrants of the same origin, adjusted for age

Undocumented immigrants versus Swiss citizens

Men Women

OR 95% Cl P OR 95% Cl P
Infectious diseases 2.1 12-3.7 * 23 1.1-4.7 *
Neoplasms 0.5 0.4-0.7 Hx 0.5 04-0.7 Hxx
Cardiovascular diseases 20 1.6-24 *xx 24 1.8-3.1 *x%
External causes 1.0 0.8-1.3 0.8 0.5-12
Other causes 0.9 0.7-1.1 1.0 0.7-12

Undocumented immigrants versus documented immigrants

Men Women

OR 95% Cl P OR 95% Cl P
Infectious diseases 1.7 1.0-3.1 18 09-3.7
Neoplasms 0.5 04-0.7 o 0.6 04-0.8 xxx
Cardiovascular diseases 20 1.6-24 xrx 23 1.8-3.0 xxx
External causes 1.0 0.8-13 0.6 04-0.8 **
Other causes 09 0.7-1.1 1.1 09-14

Undocumented versus documented immigrants of the same origin

Men Women

OR 95% Cl P OR 95% Cl P
Infectious diseases 1.6 0.9-3.1 1.0 0.5-2.1
Neoplasms 04 03-06 *xX 0.5 04-0.7 *xX
Cardiovascular diseases 1.7 14-2.2 Frx 19 14-25 Hrx
External causes 19 14-24 xxx 1.6 1.1-2.5 **
Other causes 08 06-1.0 * 09 0.7-1.2

Source: Own elaboration, based on data from FSO. Results of logistic regressions after taking into account the age group. * p <0.05 ** p<0.01 *** p<0.001

Table 5 Odds ratios of amenable and preventable deaths of undocumented immigrants compared to Swiss citizens, documented
immigrants, and documented immigrants of the same origin

Undocumented immigrants versus Swiss citizens

Men Women

OR 95% Cl P OR 95% Cl P
Amenable deaths 1.6 1.3-20 xxx 1.8 14-24 xex
Preventable deaths 1.1 09-13 1.0 0.8-14

Undocumented immigrants versus all documented immigrants

Men Women

OR 95% Cl P OR 95% Cl P
Amenable deaths 1.5 1.2-1.9 xxx 1.6 1.2-2.1 **
Preventable deaths 1.1 09-13 1.2 09-16

Undocumented immigrants versus documented immigrants of the same origin

Men Women

OR 95% Cl P OR 95% Cl P
Amenable deaths 14 1.1-1.8 ** 14 1.0-19 *
Preventable deaths 1.2 09-14 13 1.0-1.8

Source: Own elaboration, based on data from FSO and definitions of Eurostat/OECD. Results of logistic regressions after taking into account the age group. * p <0.05
**p<0.01***p<0.001
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neoplasms (liver, lung) as well as external deaths. Higher
odds ratios for deaths amenable to treatment highlight
the negative consequences of the lack of access to health
care for undocumented immigrants, as these deaths
could be avoided through more effective health care
policies. By contrast, preventable deaths are caused by
broader behavioral, socio-economic, environmental, and
lifestyle factors, as well as a reduction in the exposure to
factors of risk in the workplace and in housing.

Cantonal differences
Having assessed the patterns of mortality of undocu-
mented immigrants in Switzerland, we measure whether
such patterns vary across cantons. Specifically, we test
whether the difference in mortality patterns between citi-
zens and undocumented immigrants is less pronounced
in cantons with more inclusive health care policies
towards undocumented immigrants than it is in cantons
with fragmented policies and in cantons with no policy.
In Fig. 3 we illustrate the odds ratios of mortality caused
by neoplasm and cardiovascular diseases of undocu-
mented immigrants versus Swiss citizens in the three
groups of cantons: Group 1 (Inclusive Policies), Group 2
(Fragmented Policies), Group 3 (No Policy). We compare
one cause of death that is generally considered amenable
(cardiovascular diseases) and one cause of death that,
for the most part, is not (neoplasms). This allows us to
observe changes in the relative frequency of deaths that,
like cardiovascular diseases, can be reduced through
timely detection (e.g., availability of screening services)
and effective medical intervention (e.g., appropriate
treatment, availability of antibiotics); and deaths that, like
most neoplasms, can be reduced mainly through behav-
ioural and social interventions (e.g., interventions aimed
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at decreased smoking, obesity, and alcohol consump-
tion). Deaths that are due to external causes and to other
causes can be reduced by a combination of better health
care services and improved living conditions. Infectious
diseases are generally considered amenable but, due to
the small number of observations for infectious diseases,
we decided not to include this cause of death in the fig-
ure. Additional tables with regressions for all different
causes of death are available in the Supplement Materials.

We interpret Fig. 3 with caution because it does not
include interaction effects between canton of death, legal
status, and cause of death. We note one interesting trend,
however: in cantons with inclusive health care policies
the mortality patterns of undocumented immigrants are
more similar to the mortality patterns of Swiss citizens.
For example, the odds ratio of dying from cardiovascu-
lar diseases for undocumented male immigrants is higher
in cantons with fragmented policies (OR 2.4, CI: 1.8-3.2,
»<0.001) and in the cantons with no policy in place (OR
2.4, CI: 1.4-4.1, p<0.01) than it is in cantons with inclu-
sive policies (OR 1.8, CI: 1.2-2.7, p<0.01). The same
trend can be observed for female undocumented immi-
grants and for the comparison between undocumented
immigrants of both sexes and documented immigrants of
the same nationality. The trend is reversed for neoplasms,
which are less frequent causes of death among undocu-
mented immigrants than they are for Swiss citizens,
documented immigrants, and documented immigrants
of the same nationality. The frequency of mortality from
neoplasm of female undocumented immigrants is one
fourth than that of female Swiss citizens in the cantons
with no policy (OR 0.2. CI: 0.1-0.6, p <0.01), and it is half
that of female Swiss citizens in the cantons of the two
groups of cantons with policies in place, either inclusive

3.5
2.5
1.5

e ‘

diseases

Group 1: Inclusive policies

Neoplasms Cardiovascular Neoplasms Cardiovascular Neoplasms Cardiovascular

Group 2: Fragmented
policies

Fig. 3 Odds ratios of mortality caused by neoplasms and cardiovascular diseases of undocumented immigrants compared to Swiss citizens in the

three groups of cantons, adjusted for age. Note: Authors'elaboration, based on data from FSO

o

diseases diseases

Group 3: No policy
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or fragmented (OR 0.5, CI: 0.4—0.8, p<0.01 and OR 0.6,
CI: 0.4-1.0, p<0. 1, respectively). As we move from more
inclusive cantons to cantons with fragmented policies
and to cantons with no policy, the difference in the pat-
terns of mortality becomes larger.

Multinomial logistic analysis

We use multinomial logistic analysis as an alternative
strategy to test the relationship between legal status and
cause of death in Switzerland and across different groups
of cantons. The results are presented in Table 6. We
include three alternative models. The first model does not
contain interactions and is adjusted for age. The second
model contains interactions and is not adjusted for age,
nationality, and sex; the third model contains interactions
and is adjusted for age, nationality, and sex. Adjusting for
the age of the deceased explains some differences con-
cerning the odds ratios in the different models. For exam-
ple, not controlling for age leads to a marked increase in
the odds ratio of death from external causes compared
to other causes between undocumented immigrants and
Swiss citizens. After adjustment, the odds ratio is signifi-
cantly lower. This can be interpreted as follows: violent
deaths occur very often at a young age and, even though
we do not have exact information on the age structure of
this population, we know that a much higher proportion
of undocumented immigrants are young compared to
Swiss citizens [28].

This analysis confirms the excess mortality of undocu-
mented immigrants for cardiovascular diseases when we
compare this group of the population to Swiss citizens
(Upper part of Table 6, Model without interactions).
We also observe an excess mortality for external causes.
Unlike simple logistic regressions, however, in this model
we do not observe an association between undocu-
mented status and death caused by infectious disease.

The cantonal differences in the distribution of deaths of
undocumented immigrants vary considerably per cause
of mortality. For cardiovascular diseases, for instance,
they trend in the same direction as in the previous model
— higher odds ratios in cantons with fragmented policies
and in cantons with no policy than in cantons with inclu-
sive policies — but they are not statistically significant. By
contrast, we observe statistically significant cantonal dif-
ferences for deaths due to infectious diseases and exter-
nal causes. The odds ratios of dying from external death
compared to dying from other causes are three to four
times higher for undocumented immigrants in cantons
with fragmented policies (CI: 2.2-7.4, p<0.001) and in
cantons with no policy (CI 1.4-6.7, p<0.001) than they
are in cantons with inclusive policies. Neoplasms are less
frequent causes of death in cantons with inclusive poli-
cies than they are in cantons with fragmented policies;
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but they are more frequent in cantons with inclusive poli-
cies than in cantons with no policy in place. Interestingly,
the most striking differences in this analysis are those
between inclusive cantons and cantons with fragmented
policies, while for cantons with no policy in place the
odds ratios are smaller and the statistical significance is
lower.

Discussion

The analysis of the causes of mortality shows that deaths
caused by cardiovascular diseases are more frequent
among undocumented immigrants than they are among
Swiss citizens and documented immigrants. In contrast,
deaths caused by neoplasms are less frequent among
undocumented immigrants. These results are consistent
and expand upon previous studies conducted in Belgium
[32] and Sweden [31]: there are significant differences in
mortality patterns between undocumented immigrants
and citizens. Overall, undocumented immigrants die
more frequently than Swiss citizens and documented
immigrants for diseases that are considered amenable
and that could be avoided through timely detection (e.g.,
availability of screening services) and effective medical
intervention (e.g., appropriate treatment, availability of
antibiotics).

Our analysis suggests that in Swiss cantons with more
inclusive policies towards undocumented immigrants
the difference in the mortality patterns is smaller. Using
simple regressions, we observe that in cantons with
inclusive policies undocumented male mortality from
cardiovascular diseases among undocumented immi-
grants is less than twice as frequent as that of Swiss citi-
zens, whereas in cantons with no policies it is more than
twice as frequent. The multinomial analysis confirms that
mortality from cardiovascular diseases is more frequent
for undocumented immigrants compared to Swiss citi-
zens; but this analysis also shows that the cantonal dif-
ferences in undocumented immigrants’ mortality from
cardiovascular diseases are not statistically significant.
By contrast, the odds ratios of undocumented immi-
grants’ death caused by infectious diseases and death by
external causes are significantly higher — and statistically
significant — in cantons with fragmented policies and
in cantons with no policy than they are in cantons with
inclusive policies.

We interpret these results as an indication that public
policies that expand access to health care services lead to
better outcomes for undocumented immigrants. Inclu-
sive policies improve the availability of timely treatment
services and social protection mechanisms; they provide
precise information related to symptoms, prevention,
control of spread, treatment, and social relief; finally, they
make it less likely that health clinic staff and clinicians
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make arbitrary assumptions about who deserves access
to health care [22]. Overall, the difference in the mortal-
ity patterns between citizens and undocumented immi-
grants is smaller in cantons with health services that are
more easily accessible regardless of one’s legal status.

Study strengths and limitations

Statistics on the health and mortality of undocumented
immigrants are key to address the vulnerabilities of this
population, monitor progress towards the achievement of
migration-related targets in the Sustainable Development
Goals, and ensure equality in access to health. Regret-
tably, such data are still scarce. This is due to the appre-
hensive nature of the phenomenon and the complexity
of linking demographic information with indicators of
public policy. Our study provides original data to esti-
mate the patterns of mortality and evaluates the impor-
tance of policies in shaping these patterns. We exploit
the Swiss register of mortality and cantonal variation as
study space, but we consider the findings of broad inter-
est beyond the Swiss case. Our findings advance the pub-
lic health debate on the political determinants of health
[38, 39] and the sociological discussion on the effects of
the civic stratification of rights [7, 8].

We see four important limitations to our study
design. These limitations are driven by the lack of
reliable data on the demographic characteristics of
the study population. First, the interpretation of the
cantonal differences hinges on the assumption that
the demographic characteristics of the population of
undocumented immigrants are consistent across the
three groups of cantons that we have identified. We
reduce the risk of immigrants’ self-selection dividing
cantons in three groups that are generally comparable,
but we note that cantons of Group 1 (Inclusive Poli-
cies) and Group 2 (Fragmented Policies) are generally
more densely populated areas with greater economic
possibilities than cantons of Group 3 (No Policy).
Second, because we do not have accurate data on the
age-structure of undocumented immigrants across the
cantons, we can only investigate the distribution of
various causes of death among those who have died.
Third, because our dataset covers a limited time-period
of 7 years, we have relatively few observations among
the deceased undocumented population. Datasets with
longer temporal coverage would make it possible to
produce more robust statistical associations. Finally,
we do not have information on the duration of stay of
an individual in a canton prior to their death. For this
reason, a person who is severely ill and lives in a can-
ton without inclusive health care policy may travel to
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another canton to receive treatment and die in that
canton. However, this group of the population is likely
to be relatively small since all cantons provide emer-
gency health care regardless of legal status.

Conclusions

Using an original dataset of mortality in Switzerland
between 2011 and 2017 (n=457,780), we identified 679
deaths that were likely to have been undocumented immi-
grants. We analysed their mortality patterns compared to
Swiss citizens and documented immigrants. Among the
deceased, those who are undocumented are younger than
documented immigrants and Swiss citizens. We estimate
that undocumented men have a mortality rate 9% higher
compared to Swiss men and undocumented women
have a mortality rate 1.3% higher than Swiss women. We
show that the proportion of undocumented immigrants
who die from diseases that are considered amenable is
much higher than the proportion of Swiss citizens and
documented immigrants. Specifically, we estimate that
undocumented immigrants die twice as often as Swiss
citizens and documented immigrants from cardiovascular
diseases. These numbers must be treated with prudence,
but they point to a difference in the patterns of mortality
between Swiss citizens and undocumented immigrants.
However, the difference in mortality patterns is smaller
in the Swiss cantons that have more inclusive policies: in
these cantons, deaths from cardiovascular diseases, exter-
nal causes, and infectious diseases are relatively less fre-
quent among undocumented immigrants than they are
in cantons with fragmented policies or with no policy.
Previous research has shown that inadequate responses
to the specific mortality risks of undocumented immi-
grants increase costs both in the health care system and
society more generally [40]. Policy choices can reduce the
premature mortality among undocumented immigrants,
especially for those causes of death that are amenable.
Understanding the association between different politi-
cal choices and the mortality patterns of undocumented
immigrants in different contexts remains an urgent objec-
tive for public health researchers and policy-makers.
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