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Abstract

Background: There is little verified information on the global health status of undocumented migrants (UMs). Our
aim is to compare the prevalence of the main chronic diseases and of multimorbidity in undocumented migrants,
documented migrants, and Spanish nationals in a Spanish autonomous community.

Methods: Retrospective observational study of all users of the public health system of the region of Aragon over 1
year (2011): 930,131 Spanish nationals; 123,432 documented migrants (DMs); and 17,152 UMs. Binary logistic
regression was performed to examine the association between migrant status (Spanish nationals versus DMs and
UMs) and both multimorbidity and individual chronic diseases, adjusting for age and sex.

Results: The prevalence of individual chronic diseases in UMs was lower than in DMs and much lower than in
Spanish nationals. Comparison with the corresponding group of Spanish nationals revealed odds ratios (OR) of 0.1–
0.3 and 0.3–0.5 for male and female UMs, respectively (p < 0.05 in all cases). The risk of multimorbidity was lower for
UMs than DMs, both for men (OR, 0.12; 95%CI 0.11–0.13 versus OR, 0.53; 95%CI 0.51–0.54) and women (OR, 0.18;
95%CI 0.16–0.20 versus OR, 0.74; 95%CI 0.72–0.75).

Conclusions: Analysis of data from a health system that offers universal coverage to all immigrants, irrespective of
legal status, reveals that the prevalence of chronic disease and multimorbidity is lower in UMs as compared with
both DMs and Spanish nationals. These findings refute previous claims that the morbidity burden in UM populations is
higher than that of the native population of the host country.
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Background
Migration is a universal phenomenon. According to the
2018 United Nations Migration Report, the number of
migrants worldwide reached 244 million in 2015 and is
expected to increase further [1]. Recent years have seen
growing interest in the health status of migrants, their

impact on the health systems of host countries, and the
best way to provide health care in accordance with hu-
man rights obligations [2–7].
A small but noteworthy portion of the general migrant

population consists of migrants without legal
authorization to reside in the host country. These people
are referred to as undocumented migrants (UMs) or mi-
grants in an irregular situation. UMs include visa “over-
stayers”, those who have lost resident status, rejected
asylum seekers, and individuals who have entered a
country illegally [8]. During the period 2002–2008, an
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estimated 1.9–3.8 million UMs were living in the 27 coun-
tries of the European Union [8]. In recent years, several
countries have restricted the access of this population to
public health care to prevent supposed “health tourism”,
arguing that migrants migrate to host countries for treat-
ment of pre-existing medical conditions [6].
Numerous studies of the general migrant population

have confirmed the “healthy migrant effect”, and show
that within this population health status is better at ar-
rival but rapidly declines with increased length of stay in
the host country [9–12]. However, owing to great incon-
sistency in the demographic and health data of migrants,
there is a major knowledge gap regarding the health sta-
tus of UMs [8]. In many countries, these people have
great difficulty accessing the public health system be-
cause their right to access public health care is not rec-
ognized [4]. Consequently, they typically access public
health care sporadically, often only in cases of medical
emergency. Few studies have conducted global assess-
ments of the health status of migrant populations: many
more have focused on specific conditions (e.g. infectious
diseases or mental health). Moreover, much of the avail-
able research has been conducted by NGOs, often based
on case series, data from clinics that specialize in a spe-
cific type of disease (e.g., HIV), or very specific groups of
sick people. Most of these studies make no comparison
with documented migrants (DMs) or with the native
population of the host country. The global health status
of UMs is thus very difficult to determine [8, 13].
Two variables can potentially exert opposing influ-

ences on the health status of this group. On the one
hand, the health of UMs may be worse than that of
other immigrants given the greater degree of social ex-
clusion of the former group. However, it is also possible
that the “healthy migrant effect” is stronger in the case
of UMs: in this group, health capital may be more neces-
sary for successful migration, resulting in greater selec-
tion for healthy migrants before migration occurs.
The Spanish National Health System provides univer-

sal coverage and is almost fully funded by taxes. Care
provision is free of charge at the point of delivery, result-
ing in a practically free system. Primary care centers
serve as gatekeepers and are distributed to guarantee ap-
propriate geographical coverage [14]. From 2000 to
2012, immigrants were guaranteed legal access to the
same health care services as Spanish nationals, regardless
of legal status [15]. In 2012, a central government decree
withdrew this right, invalidating the health cards of UMs
[5, 15]. According to reports by the Spanish government,
this policy affected 870,000 UMs [15].
This legislative reform took place in a context where

preventing “health tourism” by immigrants was pin-
pointed as a priority by the central government. This ini-
tiative was contested by the civil population, NGOs and

scientific societies (such as the Spanish Society of Family
and Community Medicine), who challenged these myths
and called for civil disobedience against this law. In Ara-
gon, the regional government through a local regulation
reinstated the right of undocumented migrants to own a
health card [16].
Between 2000 and 2012, in Spain there was no distinc-

tion in terms of public health care access for UMs, DMs,
and Spanish nationals. Consequently, analysis of the
prevalence of chronic diseases and multimorbidity [17]
(the simultaneous presence of 2 or more chronic dis-
eases) using data from this period provides us with a
comprehensive view of the health status of this
population.
The aim of this study is to characterize chronic dis-

eases and multimorbidity according to migrant status
(Spanish nationals versus DMs and UMs) using data
from a universal coverage health system accessible to all
inhabitants irrespective of legal status.

Methods
This was a retrospective observational study based on
the EpiChron Cohort, which gathers clinical and admin-
istrative data at the individual level from electronic
health records (EHRs) and the health insurance database
for almost all inhabitants of Aragon (approximately 98%
of the total number of inhabitants in the region) [17].
The Aragon Health Service is part of the Spanish Na-
tional Health System. In 2014, immigrants in Aragon
accounted for 12.7% of the population and migrated to
Spain primarily for economic reasons [18].
For each patient aged 18 years and older, demographic

variables including age, sex, country of birth, and length
of residence in Aragon were extracted from the health
insurance database for the year 2011. Diagnoses were
obtained from primary care EHRs, coded according to
the International Classification of Primary Care (ICPC-
2). Subsequently, ICPC-2 codes were grouped in ex-
panded diagnostic clusters (EDCs) using the Adjusted
Clinical Groups (ACG) System (version 10) [19]. The
114 chronic EDCs (from a total of 264 EDCs) included
in the study were selected based on the list published by
Salisbury et al. in 2011 [20]. Those authors defined a
chronic disease as one lasting 6 months or more, includ-
ing past conditions that required continuing care, major
diseases with a risk of recurrence, and/or past diseases
with continued implications for patient management. A
dichotomous variable named multimorbidity (yes/no),
defined as the presence of 2 or more distinct chronic
EDCs, was created based on the total number of chronic
EDCs assigned to each person. The term migrant was
defined as any foreign-born person, regardless of nation-
ality and duration of residence in Spain [21]. A UM was
defined as any individual whose health card was
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invalidated as of September 1st 2012 as a result of
RDL16 / 2012, which removed the right to public health
care access from non-nationals without a valid residence
permit [15].
Binary logistic regression was performed to study the

association between migrant status (Spanish nationals
versus DMs and UMs) and both multimorbidity and in-
dividual chronic diseases, adjusted by age (as a categor-
ical variable) and stratified by sex, length of stay, and
area of birth. In a sensitivity analysis, all analyses were
further adjusted by the number of visits to primary care,
in order to account for potential disease under-diagnosis
or under-registration due to lack of engagement with
health services. All analyses were performed by grouping
the study population as Spanish nationals, DMs, and
UMs, and were repeated after stratifying the migrant
population according to area of origin (Africa, Asia,
Eastern Europe, Latin America, and Western Europe &
North America). The Spanish national population served
as the reference group. Statistical analyses were per-
formed using STATA (version 12; StataCorp, College
Station, TX, USA). The study was approved by the Eth-
ics Committee for Clinical Investigation of Aragon.

Results
We analyzed data from 1,070,715 individuals: 930,131
Spanish nationals, 123,432 DMs, and 17,152 UMs
(Table 1). The distribution of the migrant population ac-
cording to geographic area of origin is shown in Supple-
mentary Table 1. Table 2 shows the overall prevalence
of the 10 most frequent chronic diseases as well as the
prevalence of multimorbidity.
The prevalence of multimorbidity was lower in mi-

grants than in Spanish nationals. The risk of multimor-
bidity was lower in UMs and in DMs, both for men (OR,

0.12; 95%CI 0.11–0.13 and OR, 0.53; 95%CI 0.51–0.54,
respectively) and women (OR, 0.18; 95%CI 0.16–0.20
and OR, 0.74; 95%CI 0.72–0.75, respectively) (Fig. 1).
Among UMs, the prevalence of multimorbidity (ad-

justed by age) was higher in women (11.82%; 95%CI
10.27%–13.37%) than men (8.45%; 95%CI 6.92%–9.97%).
This difference was also observed in DMs versus Spanish
nationals. Stratification according to area of origin had
no effect on the prevalence of multimorbidity in UMs.
In UMs, the prevalence of multimorbidity (adjusted by

age) was independent of length of stay: 9.74% (95%CI
8.54%–10.94%) in those with a length of stay ≥ 5 years
and 12.27% (95%CI 9.85%–14.68%) in those with a
length of stay < 5 years. By contrast, in the DM popula-
tion, length of stay was associated with a higher preva-
lence of multimorbidity: 28.13% (95%CI 27.74%–28.52%)
in those with a length of stay ≥ 5 years versus 17.16%
(95%CI 16.22%–18.11%) in those with a length of stay <
5 years.
The prevalence of chronic diseases was much lower in

UMs versus DMs, and was always lower in UMs versus
Spanish nationals, as shown in Table 2. In general, the
OR ranged from 0.1–0.3 in male UMs and 0.3–0.5 in fe-
male UMs (Fig. 2).
A sensitivity analysis in which models were further ad-

justed by the number of visits to primary care revealed
no significant changes with respect to the aforemen-
tioned findings (data not shown).

Discussion
Summary
This study, which compares the prevalence of chronic
diseases and multimorbidity among Spanish nationals,
DMs, and UMs using data from a health system in
which all 3 groups were equally and universally covered,

Table 2 Overall prevalence of the 10 most frequent chronic diseases and of multimorbidity among Spanish nationals, documented
migrants, and undocumented migrants

Men Women

Spanish nationals DM UM Spanish nationals DM UM

Multimorbidity 39.58% 13.93% 3.69% Multimorbidity 50.94% 26.01% 8.55%

Hypertension 22.09% 5.34% 2.10% Hypertension 24.83% 6.43% 3.19%

Dyslipidemia 20.84% 9.23% 2.96% Dyslipidemia 20.58% 8.19% 3.09%

Diabetes 8.66% 2.56% 1.07% Varicose legs 15,43% 9,37% 3,64%

Arthropathy 7.72% 1.68% 0.53% Artropathy 14.20% 3.32% 1.28%

Dermatitis 6.37% 4.70% 1.09% Depression 12.13% 5.34% 2.18%

Obesity 6.16% 2.37% 0.81% Thyroid disease 10.00% 5.69% 2.42%

Prostate hypertrophy 6.38% 0.58% 0.12% Osteoporosis 10.32% 1.60% 0.57%

Depression 4.58% 1.60% 0.64% Obesity 8.62% 5.38% 2.24%

Low back pain 3.75% 4.36% 0.52% Dermatitis 7.57% 6.90% 1.61%

COPD 4.28% 0.56% 0.20% Diabetes 7.35% 2.51% 1.23%

DM documented migrants, UM undocumented migrants
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includes one of the largest sample sizes of UMs studied
to date. The prevalence of chronic diseases was lower in
UMs than in both DMs and Spanish nationals, and in
DMs than in Spanish nationals. The prevalence of multi-
morbidity was lower in UMs than in DMs and in Span-
ish nationals, and increased with length of stay only in
the DM group. These findings do not support claims of
a higher morbidity burden in UMs and of health tourism
as a driver of migration [6].

Strengths and limitations
The main strength of this study is its large scale: all
UMs for whom real-world data from EHR were available
were included in the study. Other strengths include the
region-wide coverage, the inclusion of all registered im-
migrants, and the lack of selection bias. The data ana-
lyzed are derived from the EpiChron Cohort, and have
been analyzed in several similar studies in recent years
[10, 17, 19, 22]. At the time of the study, UMs had unre-
stricted access to the public health system, regardless of
their legal status. The measurement of individual-level

morbidity burden using an internationally validated tool
and data from EHR ensures a broad and reliable assess-
ment of the health status of the migrant population [23].
Our study was based on diagnoses made by physicians,
avoiding self-reporting bias. Importantly, the global pat-
terns and the prevalence of the most common chronic
diseases were similar to those reported in previous studies
[22, 24, 25]. To reduce potential misclassification of diag-
noses by physicians, we used the EDCs created by the
ACG system and selected those chronic diseases included
in the list of Salisbury et al. [20], in accordance with previ-
ous multimorbidity studies [25]. Finally, the use of admin-
istrative data allowed us to study the effect of important
socio-demographic factors, including area of origin and
length of stay in the host country.
Several limitations of our study should be noted. We

did not consider socio-economic variables such as in-
come or education level. This personal information is
not recorded in Spanish health care databases, and could
not be obtained in any other way while preserving ano-
nymity. Inclusion of these parameters in our analysis

Fig. 1 Risk of multimorbidity in the migrant population, adjusted for age and stratified by area of origin, legal status in Spain, and sex. Reference
group: Spanish nationals. OR, odds ratio; DM, documented migrants; UM, undocumented migrants
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could have helped to account for some of the complex
factors that condition the use of health care services,
such as income, educational level, unemployment, hous-
ing, social class or working conditions [7, 26, 27]. An-
other limitation of our study relates to our inability to
refute the “salmon bias” hypothesis or “unhealthy remi-
gration effect”. This hypothesis proposes that severely ill
migrants tend to return to their country of origin to be
cared for by their families. Consequently, multimorbidity
rates among immigrants may be underestimated. Al-
though we cannot reject this possibility based on our
findings, a recently published study appears to rule out
this hypothesis as the main explanation for better health
outcomes in migrant versus native populations [28]. Fi-
nally, although all immigrants have the right to request a
health card regardless of their legal status (provided that
they are registered in the local population census), it is
possible that some may not apply for a health card un-
less they actually become ill. This would result in an
overestimation of the morbidity burden in UMs com-
pared with DMs and the native population, since healthy
UMs would not be included in the administrative data-
bases. Regardless, this bias would likely result in under-
estimation of the differences in the prevalence of
chronic diseases and multimorbidity reported in the
present study. A final limitation is the underrepresenta-
tion in the data source used of some subgroups of the
migrant population, such as those born in Asia.

Comparison with existing literature
To the best of our knowledge, only one study has previ-
ously assessed the prevalence of multimorbidity in UMs.
This study of UMs treated in primary care in
Switzerland [29] reported a prevalence of multimorbidity
of 23% in women and 14% in men, as compared with
corresponding values of 12% and 8% in the present
study. One possible explanation for these contrasting
findings is that our analysis included all individuals with
a health card, regardless of whether they availed of pub-
lic health care. By contrast, one of the inclusion criteria
in the Swiss study was having attended a medical con-
sultation during the year of the study. Other possible
reasons for these divergent results are the older mean
age of the population in the Swiss study (42 years versus
38 years in the present study), differences between the
migrant groups studied, and differences in the diagnostic
criteria applied between one country and another. How-
ever, the main limitation of the Swiss study was the lack
of any comparison with Swiss nationals. A study of
Spanish workers [30] reported a higher prevalence of
poor health in UMs that had been in the country for
more than 3 years than in Spanish nationals, but re-
ported no differences between UMs according to length
of stay. A Dutch study [31] of primary care consultations

reported a much higher prevalence of diabetes in UMs
than that found in our study (7.4% and 1.1%, respect-
ively). The remaining articles published on the subject
mainly consist of analyses of cases recorded in NGO
clinics, and therefore suffer from significant selection
biases. We have found no studies that have analyzed the
health of UMs in the context of health systems that af-
ford equal access to UMs, DMs, and nationals.
The lower prevalence of chronic diseases in UMs than

DMs is an important finding. It is possible that among
UMs, health capital is an even more important deter-
minant of the ability to migrate. Without work or resi-
dence permits, UMs are obliged to work in the
submerged economy, without access to many of the ben-
efits offered by the welfare state. This type of migrant
therefore fits well with the “healthy migrant” paradigm.
Another possibility is that, even when sick, UMs do not
engage with the public health system for fear of being
identified and deported, even though professionals work-
ing in the Spanish health system are not obliged to pro-
vide police with any information about the legal status
of their patients. Even in countries where UMs are fully
entitled to care, informal barriers such as language and
communication problems, transport problems, poor
knowledge of the health care system, the lack of a social
network, and fear of deportation can undermine accessi-
bility [13]. This is in line with the Tudor Hart inverse
care law: “the availability of good medical care tends to
vary inversely with the need for it in the population
served” [26].
We found that the prevalence of multimorbidity

among UMs was not influenced by length of stay in the
host country. This is not the case within the general mi-
grant population [19]. The irregular situation of this
population may prevent them from engaging with the
public health system, potentially resulting in under-
registration and inadequate follow-up of medical condi-
tions. However, a 2002 Spanish study of 380 Ecuadorian
immigrants reported no differences between UMs and
DMs in terms of health system access [32]. The fact that
length of stay does affect the burden of morbidity among
DMs is consistent with the results of a recent study that
also analyzed data from the EpiChron cohort, and found
that mortality (a variable for which there is no under-
registration in Spain) was very low in immigrants with a
length of stay < 5 years but tended to increase with a
longer length of stay [10].

Conclusions
Our analysis of data from the Spanish public health sys-
tem, which offered universal coverage to all immigrants
at the time of the study irrespective of legal status, dem-
onstrates that the prevalence of multimorbidity and
chronic diseases in UMs is lower than that in DMs and
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Spanish nationals. These findings refute previous claims
of a higher morbidity burden among UMs.
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