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Abstract
Background: Research on socio-economic determinants of migrant health inequalities has produced a large body
of evidence. There is lack of evidence on the influence of structural factors on lives of fragile groups, frequently
exposed to health inequalities. The role of poor socio-economic status and country level structural factors, such as
migrant integration policies, in explaining migrant health inequalities is unclear. The objective of this paper is to
examine the role of migrant socio-economic status and the impact of migrant integration policies on health
inequalities during the recent economic crisis in Europe.
Methods: Using the 2012 wave of Eurostat EU-SILC data for a set of 23 European countries, we estimate multilevel
mixed-effects ordered logit models for self-assessed poor health (SAH) and self-reported limiting long-standing
illnesses (LLS), and multilevel mixed-effects logit models for self-reported chronic illness (SC). We estimate two-level
models with individuals nested within countries, allowing for both individual socio-economic determinants of
health and country-level characteristics (healthy life years expectancy, proportion of health care expenditure over
the GDP, and problems in migrant integration policies, derived from the Migrant Integration Policy Index (MIPEX).
Results: Being a non-European citizen or born outside Europe does not increase the odds of reporting poor health
conditions, in accordance with the “healthy migrant effect”. However, the country context in terms of problems in
migrant integration policies influences negatively all of the three measures of health (self-reported health status,
limiting long-standing illnesses, and self-reported chronic illness) in foreign people living in European countries, and
partially offsets the “healthy migrant effect”.
Conclusions: Policies for migrant integration can reduce migrant health disparities.
Keywords: Health inequalities, Socio-economic determinants of health, Migrant integration policy, Migration and
health in Europe

Background
Achieving health equity through the reduction of health
inequalities has been included among the measures of
health systems performance by the World Health
Organization [1]. Research on socio-economic determinants of health inequalities in general, and on migrants
health inequalities in particular, has produced a large
body of evidence, mainly for the US and Europe [1, 2].
In Europe, there is substantial evidence on socioeconomic inequalities in health, starting from Whitehall
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studies in the 1980s [3]. At the same time, given the persistence of socio-economic health inequalities [4], the
European Union has encouraged action in many countries providing a framework and the principles to tackle
health inequalities [5–7]. On the one hand, the importance of policies aiming at improving opportunities for
full social participation, which is considered a key factor
for good health, has been the focus of many documents
at all institutional levels [8–10]. On the other hand, like
in the US [3], there is lacking evidence on how structural
factors, such as migrant integration policies, influence
the lives of fragile groups, such as migrants who are generally affected by socio-economic health inequalities
[11]. A recent European survey shows that migrants suffer from health inequalities, despite the fact that they are
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often healthier than natives, which is described in the literature as the “healthy migrant effect” [12-13]. Moreover, despite the fact that migration is increasingly
recognized as an independent social determinant of
health [11], poorer socio-economic conditions could derive from social exclusion mechanisms that characterize
the migrant status and ethnic origin [14]. Other studies
report that migrants living in countries with poor integration policies experience poorer socio-economic and
health outcomes, but do not estimate the effects of the
socio-political context of migrants integration on health
[15]. Therefore, further evidence is needed in order to
better address the development of interventions to promote the healthy integration of migrants into the European society. Moreover, it seems important to
investigate with recent data whether the migrant status
can be considered an autonomous and significant determinant of health inequalities in Europe (EU), after controlling for other socio-economic determinants, such as
income and education.
The analysis of cross sectional data from the Eurostat
EU-SILC dataset for a set of 14 European countries before the recent economic crisis (year 2007) shows that
being a non-EU citizen and living in the EU is not a significant determinant of self-assessed health inequalities
“per se” [16]. What matters instead is the fact of living
in a country with problems in migrant integration. The
Migrant Integration Policy Index (MIPEX) has been recently updated. Therefore, it is now possible to test if migrant integration policies influenced health inequalities in
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the EU during the economic recession occurred after
2009, which was associated with worsening health inequalities in several countries, e.g. Greece [17].
Using the 2012 wave of Eurostat EU-SILC data for
a set of 23 European countries, we estimate multilevel
logit and ordered logit models for self-assessed poor
health (SAH), self-reported limiting long-standing illnesses (LLS) and self-reported chronic illness (SC).
We estimate two-level models with individuals nested
within countries, allowing for both individual socioeconomic determinants of health and country-level
characteristics (healthy life years expectancy, proportion of health care expenditure over the GDP, and the
number of problems in migrant integration policies,
derived from the Migrant Integration Policy Index).
We complement the global analysis based on all
countries, with a two-steps analysis at country level.
In the Methods section we present the conceptual
model and the empirical approach. Data are described in
the Data section. The presentation of the results and discussion will follow. Finally, in the last section we briefly
conclude.

Methods
The conceptual model for the first step of the analysis is
drawn from previous studies [16] (see Fig. 1). The theoretical framework is based on socio-ecological models assuming that self-assessed health is affected by a large set
of determinants at multiple levels. The most important
determinants are socio-economic factors, social and

Fig. 1 The conceptual model. Source: adapted from Franzini and Giannoni [20]
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physical environments, healthcare use, and health behaviors [18]. Being a non-European citizen or non-born in
Europe, as a proxy for migrant status, is considered one
of the socio-economic determinants of health acting at
the individual or family level [19]. At the group level,
socio-economic factors contribute to unequal social and
physical environmental exposures, which increase health
inequalities [20]. In this context, the aim is to test if migrant policies affect the socio-economic environment in
which both migrants and non-migrants live. If individuals live in a country where there are problems in terms
of granting rights to migrants, this could reasonably
negatively affect the way they live and, ultimately, their
health. This hypothesis is tested in the present analysis by considering country policies towards migration as a component of the social environment in
which both migrants and non-migrants live. Therefore, migrant policies are introduced at the country
level using a migrant integration policy variable in
order to explain the observed socio-economic inequalities in health. Migrant integration policies at
country level may influence health through several
pathways. They are part of the social context of the
country where individuals live, and as such they can
affect the health of all people living in the country.
Furthermore, their specific interaction with the status
of non-EU citizenship, can affect migrants health status at the individual level, such as other individual
socio-economic determinants (e.g. income, occupation,
education, etc.).
We use multilevel models with a dataset of individual
observations made available by Eurostat through the release of the 2012 wave of EU-SILC cross-sectional data
[21]. Using multilevel models allows to estimate the proportion of the variation in health that can be explained
by the social status, controlling for other determinants
of health at both individual and country level, as well as
country level unobserved factors [16]. Moreover, by
using multilevel models it is possible to introduce simultaneously individual level variables and country level factors, such as country specific policies and attitudes
towards migration. The use of cross-sectional data has
its own limitations, partially overcome by multilevel
techniques. In this case, we decided not to use the longitudinal survey. The main reason is that information on
the citizenship status or country of birth is limited compared to cross sectional waves, and it is not always representative at country level. Moreover, cross-sectional data
are overall richer in terms of information recorded, i.e.
more variables are available in cross sectional waves than
in the longitudinal version of the EU-SILC dataset [22].
For each response variable, we carried out two analyses: a
global analysis and a two-step analysis. The global analysis
involves the entire study sample, whereas the two-step
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analysis is conducted by running separate regressions for
each country using only individual level variables. Both
analyses treat self-reported measures of health status as
dependent variables.
In the global analysis, due to the multistage sampling
design used to collect the data and considering the nature of the response variables, we use two-level models
with individuals nested within countries. In the first step
of the analysis, multilevel ordered mixed effects logit
models are estimated for the dependent variables: selfassessed poor health and self-reported limiting severe or
very severe long standing illnesses. These models allow
for the estimation of the direct effect of individual-level
and group-level explanatory variables, as well as interactions between levels [23].
We consider the following two-level mixed effects ordered logistic model for the dependent variable, yij (for
individual i, country j). The probability of observing outcome k for response yij is:


pij ¼ Pr yij ¼ kjκ; uj ¼ Pr κ k−1 < ηij þ it ≤κ k

ð

¼

1

Þ

1


−


1 þ exp −κ k þ ηij
1 þ exp −κ k−1 þ ηij

ð1Þ
where
ηij = Xijβ + Zijuj + offsettij, k0 is taken as -∞, and kk is
taken as + ∞. Xij are the demographic and socioeconomic explanatory variables at individual level (level
1), and Zj are the explanatory variables at country level
(level 2). Xij does not contain a constant term because
its effect is absorbed into the cutpoints.
For cluster (country) j, j = 1,…, M (with cluster j consisting of i = 1,…,nj observations), the conditional distribution of yj = (yj1,…, yjnj)’ given a set of cluster-level
random effects uj is

 Yn I y
j
kð Þ
f yj jκ; uj ¼
p ij
i¼1 ij n  
o
Xηj
¼ exp i¼1
I k yij logpij

ð2Þ

where
  
1 if yij ¼ k
I k yij ¼
0 otherwise

ð3Þ

Moreover, we estimate multilevel mixed-effects logistic
regression models for self-reported chronic illness. In
order to analyze the differential influence of individual
characteristics over health, further models are estimated
adding the interactions between the ecological variables
and the individual characteristics. In particular, we check
if problems in policies for migrant integration at country
level influence non-European born or non-European
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citizens’ health differently than local citizens’ health.
Moreover, in order to take into account possible interaction effects between socio-economic and demographic
conditions and the migrant status, the key variable
“Non-EU citizen or born outside the EU” is interacted
with individual socio-economic characteristics.
Data

The first part of the analysis is based on cross-sectional
micro-data from the Eurostat, EU-SILC, reference year:
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cross sectional 2012 [21]. Participants are adults regularly residents in European countries. We select countries for which citizenship status and country of birth is
recorded and the sample is representative of the population.1 The final sample has 375,110 observations
grouped in 23 countries. Table 1 shows the summary
statistics for individual and country variables used in the
analysis. The three dependent variables modeled are:
self-assessed poor health, self-reported limiting longstanding illnesses and self-reported chronic illness. Self-

Table 1 Summary statistics and variables definition
Description

Data source

Mean Std.
Dev.

Min

Max

Gender: =1 if male, 0 otherwise

EU-SILC 2012 C.S.
wave

0.50

0

1

Age

EU-SILC 2012 C.S.
wave

48.50 18.14

16

80

Age squared

EU-SILC 2012 C.S.
wave

2684

1779

256

6400

Low education: =1 if highest ISCED level up to secondary lower education level, 0 otherwise

EU-SILC 2012 C.S.
wave

0.33

0.47

0

1

Unemployed: =1 if unemployed, 0 otherwise

EU-SILC 2012 C.S.
wave

0.07

0.25

0

1

Student: =1 if student, 0 otherwise

EU-SILC 2012 C.S.
wave

0.08

0.27

0

1

Retired or Unable to work: =1 if retired or unable to work, 0 otherwise

EU-SILC 2012 C.S.
wave

0.28

0.45

0

1

Housework: =1 if housework, 0 otherwise

EU-SILC 2012 C.S.
wave

0.07

0.25

0

1

Self-employee: =1 if self-employed, 0 otherwise

EU-SILC 2012 C.S.
wave

0.07

0.25

0

1

Marital status: =1 if not married; 0 otherwise

EU-SILC 2012 C.S.
wave

0.28

0.45

0

1

Widow: =1 if widowed, 0 otherwise

EU-SILC 2012 C.S.
wave

0.08

0.27

0

1

Separated or divorced: =1 if separated or divorced, 0 otherwise

EU-SILC 2012 C.S.
wave

0.07

0.27

0

1

Foreign non-EU citizen or non-EU born: =1 if citizen of a non-EU country or was born in a non-EU
country, 0 otherwise

EU-SILC 2012 C.S.
wave

0.06

0.23

0

1

Log of individual income (equivalised with OECD scale)

EU-SILC 2012 C.S.
wave

9.35

1.15

0

14.61

% Health care expenditure on GDP

Eurostat Statistics a

9.09

1.97

5.11

12.43

Healthy life years

Eurostat Statistics b

61.67 4.23

53.25 72.1

N. of problematic areas of integration policy (measured by MIPEX 2010 data)

MIPEX data c

1.98

1.39

0

5

0.14

0.69

0

5

Individual level:
0.50

Country level (n. countries =23):

Interaction term: (N. of problematic areas of integration policy * foreign non-EU citizen or non-EU
born)
a

Available at http://ec.europa.eu/eurostat/data/database, last accessed 18th August 2014
The indicator of healthy life years (HLYs) measures the number of remaining years that a person of specific age is expected to live without any severe or
moderate health problem. The notion of health problem for Eurostat’s HLY is reflecting a disability dimension and is based on self-perception. This aims to measure the extent of any limitation, for at least six months, because of health problems that may have affected respondents regarding activities they usually do (the
so-called GALI - Global Activity Limitation Instrument foreseen in the annual EU-SILC survey). The indicator is therefore also called disability-free life expectancy
(DFLE). HLY is a composite indicator that combines mortality data with health status data
c
Available at http://www.mipex.eu, last accessed 18th August 2014
b
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assessed health is measured by the answer to the question “How is your health in general? Is it …”. Respondents choose from a scale of five options: very good,
good, fair, bad and very bad. SAH is one of the most
widely used indicators of health in survey research, and
recommended by both the World Health Organization
and the European Union Commission. Evidence shows
that SAH is a strong and independent predictor of morbidity and mortality, as there is an association between
SAH and mortality even after adjusting for prevalent diseases and health behavioral factors [24]. Therefore, the
analysis looks at the risk factors of SAH taking into account the ordered nature of the variable. Estimates are
reported for ordered logit models. To complement the
analysis, we also considered other measures of health:
limiting long-standing illness and chronic diseases. Limiting long standing illness is measured by the answer to
the question: “For at least the past 6 months, to what extent have you been limited because of a health problem
in activities people usually do? Would you say you have
been … “. Respondents choose their answer among the
following three options: severely limited, limited but not
severely, not limited at all. For the purpose of this study,
we consider the ordered nature of the variable and estimate ordered logit models. Chronic illness is measured
by the answer to the question:”Do you have any longstanding illness or [longstanding] health problem?”. In
this case, the estimates are reported for logit models.
Moreover, in order to perform the two-step analysis, responses for each of the three measures of health are
condensed into a dichotomous variable.
Table 2 shows country-level statistics for the total sample of observations used and for the dependent variables.
There is a noticeable variation across countries in all the
three health measures. The percentage of individuals with
poor or very poor self-assessed health shows the largest
variation, from a minimum of 3 % (Malta, Switzerland) to
a maximum of 25 % (Croatia). Conversely, the variation in
the percentage of people with severe or very severe limitations in daily life is less remarkable, and ranges between
10 % (Malta) and 37 % (Finland and Portugal). Finally, the
proportion of people with at least one chronic disease is
the lowest in Bulgaria (18 %) and the highest in Finland
(50 %). Overall, we do not observe a clear geographical
gradient (North–south or East–west).
The individual independent variables correspond to
socio-demographic (age, sex, marital status and nationality)
and socio-economic (educational level, personal income
and employment status) dimensions. Education is measured as the highest ISCED level attained. The variable for
low education is a dummy variable that takes the value of
one if the individual attained up to a lower secondary level
of education, and zero otherwise. There is remarkable variation between and within countries in the average level of
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education attained by non-EU citizens/non-EU born individuals. Southern countries, like Portugal, France,
Luxembourg, Italy and Spain, show a higher proportion of
low-educated non-EU citizens/non-EU born individuals, as
compared to the UK, Finland, Sweden, and most Eastern
European countries. The reference individual is a local citizen or EU born living in a country without problems in
migrant integration policies.
In order to measure migrant integration policies in
European countries we use MIPEX data for 2010, the latest available year of the survey [25]. Today, the MIPEX
project is led by CIDOB and the Migration Policy Group,
and includes up to 37 national-level organizations, such as
think-tanks, NGOs, foundations, universities, research institutes and equality bodies. Research activities are coordinated by the Migration Policy Group, in cooperation with
the research partners. Our MIPEX data cover the following six policy areas: labor market mobility, family reunion
for third countries nationals, political rights, long-term
residence, access to nationality, anti-discrimination policies. MIPEX indicators are on a 0–100 % scale for each
policy area, where 100 % is the top score.
In order to build a composite measure of migrant policies, we develop an index based on MIPEX data. The
index measures the number of problematic policy areas
in 2010, i.e. areas ranked with a value below 50 % of the
maximum MIPEX score. The problematic migrant policy
scale can take values from 0 to 5. For example, in countries scoring the maximum value of the index, such as
Latvia, political participation and anti-discrimination
policies are limited, while access to citizenship is difficult, labor mobility and access policies are limited.
Moreover, procedures for family reunion and long-term
residence acquisition are complicated, as well as rights
of access to health care. Table 3 shows the distribution
of MIPEX scores by area of integration and country. We
observe high variation across countries for all 6 areas as
well as for the overall score. There is a remarkable correlation between the scores of different dimensions. The
overall score more than doubles when moving from
countries with problematic integration policies (minimum of 33 in Latvia) to countries with good levels of
migrant integration (maximum of 84 in Sweden). The
number of problematic dimensions reflects well the
overall MIPEX score. We initially tested several alternative specification of the MIPEX index. The subdimensions were aggregated using a factor analysis. We
also considered all sub-dimensions separately as independent variables in the model. However, the best and
most parsimonious specification was obtained by using
the number of problematic dimensions. This approach is
also particularly useful for the interpretation of the
results. According to the index, countries such as
Finland, The Netherlands, Portugal, Finland and Sweden

Country

% in
sample

% Non-EU citizens &
non-EU born

% SAH- self-assessed health (ordered)

% Limitations in daily life (ordered)

% at least 1
chronic disease

% Poor or very
poor SAH

Very good

Good

Fair

Bad

Very bad

Severe/very
severe limitations

No limitations

Yes, limited

Yes, strongly
limited

AT

2

12

9

34

36

21

7

2

28

73

18

10

33

BG

2

0

12

18

49

21

9

3

18

82

14

4

18

CH

2

11

3

33

49

15

3

1

19

81

13

6

34

DE

18

16

9

18

47

26

7

2

34

66

23

11

36

DK

1

4

8

16

27

14

4

2

29

71

21

8

31

EE

0

22

16

7

35

25

11

2

33

68

23

10

44

EL

2

8

9

47

28

16

7

3

23

77

13

10

23

ES

10

10

7

22

52

18

6

2

22

78

17

5

24

FI

1

2

8

9

27

16

4

1

37

63

29

8

50

FR

13

7

8

25

43

23

7

1

25

75

16

9

36

HR

1

10

25

8

18

15

12

3

23

77

18

5

29

HU

2

0

16

16

41

26

12

4

25

75

17

8

36

IT

14

6

12

13

53

19

9

3

29

71

20

9

23

LT

1

6

20

6

31

29

14

3

26

74

18

8

29

LU

0

11

7

24

49

19

6

2

20

81

14

6

20

LV

0

20

15

4

42

38

12

3

29

71

22

7

36

MT

0

4

3

19

55

23

3

0

10

90

7

3

29

NL

4

10

7

13

28

11

3

0

31

69

24

7

37

PT

2

5

14

8

40

34

13

5

37

63

15

22

33

RO

5

0

9

28

42

20

8

2

26

74

18

8

19

SE

2

8

5

19

26

9

2

1

18

83

11

7

36

SK

1

0

12

21

44

22

10

3

33

67

23

10

30

UK

13

11

8

38

36

17

6

2

22

78

11

11

32

TOTAL

100

9

10

19

39

21

8

2

26

73

18

9

31
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a
Percentages obtained by using individually weighted data
Data source: Eurostat - EU-SILC cross sectional Reference year: 2012 [21]
Legend: AT Austria, BG Bulgaria, CH Switzerland, DE Germany, DK Denmark, EE Estonia, EL Greece, ES Spain, FI Finland, FR France, HR Croatia, HU Hungary, IT Italy, LT Lithuania, LU Luxembourg, LV Latvia, MT Malta, NL
The Netherlands, PT Portugal, RO Romania, SE Sweden, SK Slovak Republic, UK United Kingdom
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Table 2 Sample statistics for the dependent variablesa
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Table 3 MIPEX data
Country MIPEX indicators - 2010
MIPEX dimensions

Number of Overall
problematic scoreb
dimensionsa

Anti
discrimination

Access to
nationality

Political
participation

Long term
residence

Family
reunion

Labour
market

AT

40

22

33

58

41

56

4

40

BG

80

24

17

57

51

40

3

45

CH

31

36

59

41

40

53

4

43

DE

48

59

64

50

60

77

1

60

DK

47

33

62

66

37

73

3

53

EE

32

16

28

67

65

65

3

45

EL

50

57

40

56

49

49

4

50

ES

49

39

56

78

85

84

2

65

FI

78

57

87

58

70

71

0

70

FR

77

59

44

46

52

49

3

54

HR

58

29

17

67

56

55

2

47

HU

75

31

33

60

61

41

3

50

IT

62

63

50

66

74

69

1

64

LT

55

20

25

57

59

46

3

44

LU

48

66

78

56

67

48

2

62

LV

25

15

18

59

46

36

5

33

MT

36

26

25

64

48

43

5

40

NL

68

66

79

68

58

85

0

71

PT

84

82

70

69

91

94

0

81

RO

73

29

8

54

65

68

2

49

SE

88

79

75

78

84

100

0

84

SK

59

27

21

50

53

21

3

38

UK

86

59

53

31

54

55

1

56

Data source: MIPEX (Migrant Integration Policy Index) [25]
a
Problematic dimensions are defined as scoring <50
b
Overall score not including Education
Legend: AT Austria, BG Bulgaria, CH Switzerland, DE Germany, DK Denmark, EE Estonia, EL Greece, ES Spain, FI Finland, FR France, HR Croatia, HU Hungary, IT Italy,
LT Lithuania, LU Luxembourg, LV Latvia, MT Malta, NL The Netherlands, PT Portugal, RO Romania, SE Sweden, SK Slovak Republic, UK United Kingdom

appear to be less problematic than Latvia, Malta, Greece,
Switzerland and Estonia (Fig. 2).
In the estimation, we included country-level variables controlling for both the health care system and
the overall economy. The following country-level variables were obtained from the OECD Health Data and
the Eurostat statistics [26, 27]: the Gini index for income
inequality, poverty, pollution and homicide rates, the
number of hospital beds per 1000 inhabitants, the proportion of immigrants amongst residents, the Gross Domestic
Product (GDP) per capita, total healthcare expenditure as
a share of GDP, the healthy life years expectancy, and the
level of corruption. Out of these variables, only two were
significant in some models, namely: the healthy years life
expectancy and the healthcare expenditure as a share of
GDP. Therefore, the results reported were obtained by
controlling for these variables.

Results and discussion
Results from the estimation of multilevel ordered logit
models for self-assed health status and for the probability of reporting limitations in daily life are reported in
Tables 4 and 5, respectively. Table 6 shows the results
for multilevel logit models for the probability of reporting chronic conditions. For each dependent variable we
estimated 6 models. Model 1 includes individual demographic and socio-economic determinants. Model 2 adds
the country level characteristics, healthy life years expectancy and the proportion of health care expenditure
over the GDP. Model 3 adds the country level variable
measuring problems in migrant integration policies.
Conversely, Model 4 adds an interaction term between
the non-EU citizenship or born status and the policy
variable measuring the country-level number of problematic migrant policy areas. Model 5 adds both the
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Fig. 2 N. of problematic areas in migrant integration policy by country

policy variable and the interaction term with the variable
measuring non-EU migrant status. Finally, Model 6 adds
interactions between being a non-EU citizen or born
and socio-economic (SES) factors.2 The interaction term
between the policy and migrant status allows for the estimation of the marginal impact of integration policies
on non EU-migrants.
For all the three measures of the health status, the
probability of reporting poor health is affected by socioeconomic determinants, as it is suggested by the empirical literature. The odds of reporting poor health increase with age, and decrease with education, income,
employment status, and widow, separated, divorced or
single status. Working individuals, either as employee or
self-employed, report better health as compared to nonworking individuals. In order to focus on the main variables of interest, the coefficients of individual demographic and SES characteristics are not reported in the
tables. All these variables are statistically significant at
1 % level in all models.
Looking at the results for SAH, Model 1 shows that
being a non-EU citizen or born outside the EU affects
positively the probability of reporting poor health
(Table 4). Model 2 adds the country level characteristics:

healthy years life expectancy and the proportion of total
health care expenditure over the GDP. Both these variables seem to exert a protective effect on health. Living
in a country with higher healthy years life expectancy
and proportion of total health expenditure on GDP decreases the odds of reporting poor health. In Model 3,
the country level variable measuring problems in migrant integration policies appears to increase the odds of
reporting poor health. Model 4 shows that the negative
effect on health of being a non-EU citizen is mediated
by the fact of living in countries where the acquisition of
nationality, political rights, long-term residence, labor
market mobility, family reunion and anti-discrimination
policies are unfavorable to migrants. The results of
Model 5 show that both the policy variable and its interaction with the non-EU migrant status continue to be
significant. Therefore, in both Model 4 and Model 5 being a non-EU migrant and living in countries where
there are problems in terms of integration policies increases the odds of reporting poor health. Moreover,
Model 5 suggests that the health status of the non-EU
migrant is affected more strongly than the health status
of the baseline individual as the number of problems in
integration policies increases. Adding the interaction
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Table 4 Multilevel ordered logit estimates - probability of reporting poor/very poor/fair/good/very good health– Year: 2012a
Variables

Model 1

Model 2 Model 3

Model 4

Model 5

Model 6

1.135***

1.166*** 1.114***

1.064*

1.073**

0.988

Health care expenditure on GDP

0.882*** 0.928***

0.892***

0.894***

0.871***

Healthy life expectancy

0.929*** 0.942***

0.948***

0.946***

0.946***

1.040***

1.010***

1.025**

1.038***

Individual (level 1)
Non-EU migrant (citizen or born outside the EU)
Country (level 2)

1.010***

N. of problems with migrant integration policies

1.035***

N. of problems with migrant integration policies * non-EU migrant
Interactions: non-EU migrant (citizen or born outside the EU) * individual-level
variables
Non-EU migrants * low education

1.225***

Non-EU migrants * low income

1.068*

Non-EU migrant * unemployed

0.845***

Non-EU migrant * housework

0.943

Non-EU migrant * self employed

1.028

Non-EU migrant * not married

1.026

Non-EU migrant * divorced

1.005
0.756*

Non-EU migrant * widow
Cut1

1.082

0.006*** 0.018***

0.029***

0.021***

0.001***

Cut2

16.157***

0.085*** 0.272***

0.445***

0.317***

0.015***

Cut3

107.077*** 0.568*** 1.811***

2.954***

2.108***

0.095***

Cut4

688.125*** 3.641*** 11.663*** 18.998*** 13.566*** 0.588***

Sigma2 u

1.084***

1.359*** 1.085***

1.176***

1.115***

1.090***

Chi2

98000

110000

110000

110000

98000

N. of countries

23 (AT BG CH DE DK EE EL ES FI FR HR HU IT LT LU LV MT NL
PT RO SE SK)

N. of observations

332011 (all models)

110000

Legend: * p < 0.05; ** p < 0.01; *** p < 0.001
AT Austria, BG Bulgaria, CH Switzerland, DE Germany, DK Denmark, EE Estonia, EL Greece, ES Spain, FI Finland, FR France, HR Croatia, HU Hungary, IT Italy, LT
Lithuania, LU Luxembourg, LV Latvia, MT Malta, NL The Netherlands, PT Portugal, RO Romania, SE Sweden, SK Slovak Republic, UK United Kingdom
a
Odds ratios. Estimates obtained by controlling for individuals age, gender, education, individual income, occupational status, marital status
Source: our calculation based on Eurostat [21, 27], OECD [26] data for 2012 and on MIPEX [25] data

terms between the migrant status and SES variables
(Model 6) does not significantly change the estimated
odd of the migrant integration policy variable, and its
interaction with the non-EU migrant status as compared
to the other models. However, the non-EU migrant status appears to be associated with lower odds of reporting
poor health, although not significantly. It follows that
the coefficient of the non-EU migrant status may unveil
a possible “healthy migrant effect”. Moreover, low levels
of education and income tend to decrease the health
condition of non-EU migrants, as suggested by the interaction terms between SES and the non-EU migrant status. The interaction term between the non-EU migrant
status and the policy variable might be interpreted as a
measure of inequality that is unfair but under the control of Governments, leaving room for health improvement through policies for migrant integration. On the
other side, interactions between migrant status and

individual SES factors may be interpreted as a measure
of unfair inequality. Overall, the health of non-EU migrants appears to be negatively affected by living in
countries with problems in integration policies. This result holds even when we control for migrant inequalities
in SES. The analysis of Model 6 allows assessing the adverse effect of the lack of pro-migrant integration policies on migrant health. To this end, we can calculate
the conditional marginal effects at means. The average
increase in the probability that a non-EU migrant is
sicker than the baseline citizen due to one additional
problem with migrant integration policies is 3.8 %.3
However, this effect is considerably higher (21 %) when
migrant integration policies become highly critical, i.e.
the number of problems rises from 0 to 5.
The results for the estimation of multilevel mixed effects ordered logit models for the probability of reporting limitations in daily life are shown in Table 5.
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Table 5 Multilevel ordered logit estimates – dependent variable: probability of reporting severe/very severe/no limitations in daily
life - Year: 2012a
Variables

Model 1

Model 2 Model 3 Model 4 Model 5 Model 6

1.034*

1.025

Individual (level 1)
Non-EU migrant (citizen or born outside the EU)

1.027

0.966

0.942

0.894**

Country (level 2)
Health care expenditure on GDP

1.094*** 1.096*** 1.078*** 0.928*** 1.067***

Healthy life expectancy

0.920*** 0.919*** 0.909*** 0.926*** 0.927***
0.988***

N. of problems with migrant integration policies

0.932*** 0.972***
1.030**

N. of problems with migrant integration policies * non-EU migrant

1.040*** 1.046***

Interactions: non-EU migrant (citizen or born outside the EU) * individual-level variables
Non-EU migrants * low education

1.262***

Non-EU migrants * low income

1.068

Non-EU migrant * unemployed

0.844**

Non-EU migrant * housework

0.884

Non-EU migrant * self employed

1.037

Non-EU migrant * not married

0.852**

Non-EU migrant * divorced

1.006

Non-EU migrant * widow

0.905

Cut1

15.564*** 0.258*** 0.235*** 0.114*** 0.106*** 0.026***

Cut2

80.927*** 1.346*** 1.224*** 0.593*** 0.554*** 0.131***

Sigma2 u

1.271***

1.053*** 1.064*** 1.165*** 1.032*** 1.213***

Chi2

56000

57000

N. of countries

23 (AT BG CH DE DK EE EL ES FI FR HR HU IT LT LU LV MT
NL PT RO SE SK)

N. of observations

340920 (all models)

60000

58000

58000

52000

Legend: * p < 0.05; ** p < 0.01; *** p < 0.001
AT Austria, BG Bulgaria, CH Switzerland, DE Germany, DK Denmark, EE Estonia, EL Greece, ES Spain, FI Finland, FR France, HR Croatia, HU Hungary, IT Italy, LT
Lithuania, LU Luxembourg, LV Latvia, MT Malta, NL The Netherlands, PT Portugal, RO Romania, SE Sweden, SK Slovak Republic, UK United Kingdom
a
Odds ratios. Estimates obtained by controlling for individuals age, gender, education, individual income, occupational status, marital status
Source: our calculation based on Eurostat [21, 27], OECD [26] data for 2012 and on MIPEX [25] data

Looking at the first model, being a non-EU migrant has
a positive effect on the probability of reporting limitations in daily life. However, the odds ratio in Models 2–
5 is not significant anymore. Similarly to the results for
SAH, Model 6 shows a negative and significant effect of
the migrant status on health that could be interpreted as
“healthy migrant effect”. The interaction term of the policy variable with the migrant status shows that being a
migrant and living in a country with problems of integration increases the odds of reporting health limitations. This result holds for Models 4 and 5, and it is
confirmed after controlling for migrant SES (Model 6).
However, the effect of migrant integration policies does
not hold for the general population, as the estimated
odds for the policy variable are below one. The conditional marginal effect at means, i.e. the increase in the
probability that a non-EU migrant suffers from LLS as
compared to the baseline citizen due to an additional
problem in integration policies, is 4.6 %. This effect is

much higher (21 %) when migrant integration problems
increase from 0 to 5.
Finally, Table 6 shows the results from the estimation
of multilevel logit models for the probability of reporting
chronic conditions. From the first three models, the
non-EU migrant variable has no significant effect on the
probability of reporting chronic conditions. Models 4, 5
and 6 show that, once the interaction term with the policy variable is introduced in the estimation, the status of
non-EU migrant appears to be associated with lower
odds of reporting chronic diseases. Again, this could be
due to the “healthy migrant hypothesis”. On the other
hand, similarly to the results obtained for the other
dependent variables, Models 4–6 show that living in
countries where there are problems in integration policies increases the odds of reporting chronic conditions
for migrants. Conversely, integration policies do not
significantly affect the odds for the rest of the population.
The increase in the probability of reporting chronic
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Table 6 Multilevel logit estimates for the probability of reporting chronic diseases –Year: 2012a
Variables

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Individual (level 1)
1.002

Non-EU migrant (citizen or born outside the EU)

1.002

1.002

0.879*** 0.879*** 0.843***

Country (level 2)
Health care expenditure on GDP

1.084*** 1.088*** 1.086*** 1.089*** 1.090**

Healthy life expectancy

0.966*** 0.966*** 0.966*** 0.966*** 0.966*
1.024

N. of problems with migrant integration policies

1.020

1.006

1.052*** 1.052*** 1.043***

N. of problems with migrant integration policies * non-EU migrant
Interactions: non-EU migrant (citizen or born outside the EU) * individual-level variables
Non-EU migrants * low education

1.111**

Non-EU migrants * low income

1.127**

Non-EU migrant * unemployed

0.849**

Non-EU migrant * housework

0.821**

Non-EU migrant * self employed

0.97

Non-EU migrant * not married

0.944

Non-EU migrant * divorced

1.083

Non-EU migrant * widow

1.155*

Constant

0.478*** 0.178*** 0.16952

Sigma u

0.556*** 0.371*** 0.377*** 0.376*** 0.375*** 0.354***

Rho

0.051*** 0.041*** 0.041*** 0.041*** 0.041*** 0.037***

Chi2

51048

N. of countries

23 (AT BG CH DE DK EE EL ES FI FR HR HU IT LT LU LV MT
NL PT RO SE SK)

N. of observations

340524 (all models)

51051

51051

0.174

51066

0.167

51066

0.126***

47000

Legend: * p < 0.05; ** p < 0.01; *** p < 0.001
AT Austria, BG Bulgaria, CH Switzerland, DE Germany, DK Denmark, EE Estonia, EL Greece, ES Spain, FI Finland, FR France, HR Croatia, HU Hungary, IT Italy, LT
Lithuania, LU Luxembourg, LV Latvia, MT Malta, NL The Netherlands, PT Portugal, RO Romania, SE Sweden, SK Slovak Republic, UK United Kingdom
a
Odds Ratios. Estimates obtained by controlling for individuals age, gender, education, individual income, occupational status, marital status
Source: our calculation based on Eurostat [21, 27], OECD [26] data for 2012 and on MIPEX [25] data

conditions for the non-EU migrant as compared to the
baseline citizen because of an additional problem with migrant integration policies is 4.3 %. Like for SAH and LLS,
this difference in probability increases to 21 % when migrant integration problems rise from 0 to 5.
To check the robustness of the findings, we performed
a two-step analysis and reported the estimates at country
level. In the first step, separate estimates for each
country were obtained by running logit models for the
probability of reporting poor or very poor health using
only individual level variables. In the second step, for
each country we plotted the estimated slopes of the
dependent variable for non-EU migrants and problems
in migrant integration policies. Therefore, it is possible
to visualize the interaction effect between the policy
variable and the non-EU migrant status (Fig. 3).4 The
two-step logit analyses for the probability of reporting
limitations in daily life and for the probability of reporting chronic conditions confirm the results (Additional
files 1 and 2).

For comparison with previous results obtained using
the 2007 wave of Eurostat EU-SILC data for a set of 14
European countries, we show that socio-economic
health inequalities persist in times of crisis and are
driven by the socio-economic status. As expected, individual determinants affect health, as suggested by previous studies [4-9, 16-20]. The self-reported health status
of non-EU migrants living in European countries is
negatively influenced by the country context in terms of
problems in migrant integration. This result holds even
when we control for country characteristics and consider
more objective measures of the health status, such as
limitations in daily life and the presence of chronic conditions. Therefore, living in a country with problems in
migrant integration can offset the “healthy migrant
effect”.
To conclude, it is worth underlying that this work relies
on individual cross-sectional surveys from the EU-SILC
dataset. Longitudinal data could not be used because
information on some variables was limited in the panel
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Fig. 3 Two-stage logit estimation results – Estimated probability of reporting poor or very poor health for non-EU migrants vs. number of problematic areas of migrant integration policies by country– year: 2012.Legend: AT = Austria, BG = Bulgaria, CH = Switzerland, DE = Germany, DK =
Denmark, EE = Estonia, EL = Greece, ES = Spain, FI = Finland, FR = France, HR = Croatia, HU = Hungary, IT = Italy, LT = Lithuania, LU = Luxembourg,
LV = Latvia, MT = Malta, NL = The Netherlands, PT = Portugal, RO = Romania, SE = Sweden, SK = Slovak Republic, UK = United Kingdom. Source:
Graphical output obtained from Stata v.13 command mlt2scatter, using Eurostat [21, 27], OECD [26] data for 2012 and MIPEX [25] data.Results were
obtained by running two-stage logit models using Stata v.13 command: mlt2stage. In the first step, separate country estimates were obtained by running logit models for the probability of reporting poor or very poor health using only individual level variables and controlling for age, gender, log(income), employment status, marital status and migrant status. In the second step the estimated slopes of the dependent variable for the non-EU citizen
status from the first step were plotted against the country-level variable for problems in migrant integration policies

version of the EU-SILC dataset [22]. In order to overcome
this limitation and to exploit the whole pseudo-panel of
cross-sectional data, further analysis is needed. Finally,
further work is planned to include measures of attitudes
to migrants from other surveys on citizens’ attitudes and
values.

Conclusions
We examined health inequalities in a set of European
countries, allowing for both individual socio-economic
determinants of health and country-level characteristics,
including migrant integration policies derived from the
Migrant Integration Policy Index. This work adds on
existing evidence that overall policies for non-European
migrant integration can reduce health disparities in
times of economic crisis. Our findings reinforce the view
that migrant integration policies are needed in order to
tackle inequalities in health and ultimately to improve
equity in health.
Declarations

This study is based on Eurostat EU-SILC Cross Sectional
Reference year: 2012 [21]. Access to data for scientific
purposes has been granted under the current EU regulation. Responsibility for all conclusions drawn from the
data lies entirely with the authors.

Endnotes
1
We excluded Iceland from the analysis, because no
MIPEX data were available for this country. Moreover,
observations for Poland and Norway were excluded from
the initial sample due to the presence of several missing
data on citizenship. Similarly, Cyprus, Czech republic
and Slovenia were excluded from the analysis because of
data limitations.
2
In this case, we used the interaction term between the
migrant status and a set of categorical variables for low
education, low income (lowest tertile of individual income), marital status (not married, single or separated,
widow), and employment status (unemployed, selfemployed, housework). We also estimated models including the six separate dimensions of the MIPEX index
(Table 3). This allows for the estimation of the contribution of migrant integration policies in specific areas,
namely the acquisition of nationality, political participation, labor market mobility, anti discrimination, long-term
residence, and family reunion. However, the MIPEX domains were highly correlated and the estimated odds were
all significant and very close to one. Therefore, this specification did not seem to convey any clear message useful
for policy purposes. We decided not to report these results in the paper.
3
Details on marginal effects calculated using the Delta
method are available upon request.
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4

The graphs shown are the scatter plot output from
Stata v.13 routine mlt2scatter for the probability of
reporting poor health status. This has been used together with the routine mlt2stage in order to produce
two-stage plots of the estimated country-level regression
coefficients of the individual lower-level variable for
migrant status over the country higher-level variable
measuring problems in integration policies.

Additional files
Additional file 1: Figure S1. Two-stage logit estimation results –
Estimated probability of reporting limitations in daily life for non-EU migrants
vs. number of problematic areas of migrant integration policies by country–
year: 2012. Legend: AT = Austria, BG = Bulgaria, CH = Switzerland, DE =
Germany, DK = Denmark, EE = Estonia, EL = Greece, ES = Spain, FI = Finland,
FR = France, HR = Croatia, HU = Hungary, IT = Italy, LT = Lithuania, LU =
Luxembourg, LV = Latvia, MT = Malta, NL = The Netherlands, PT = Portugal,
RO = Romania, SE = Sweden, SK = Slovak Republic, UK = United Kingdom.
Source: Graphical output obtained from Stata v.13 command mlt2scatter, using
Eurostat [21, 27], OECD [26] data for 2012 and MIPEX [25] data.Results were obtained by running two-stage logit models using Stata v.13 command:
mlt2stage. In the first step, separate country estimates were obtained by running logit models for the probability of reporting limitations in daily life
using only individual level variables and controlling for age, gender, log(income),
employment status, marital status and migrant status. In the second step the
estimated slopes of the dependent variable for the non-EU citizen status from
the first step were plotted against the country-level variable for problems in
migrant integration policies. (PDF 71 kb)
Additional file 2: Figure S2. Two-stage logit estimation results –
Estimated probability of reporting chronic conditions for non-EU migrants
vs. number of problematic areas of migrant integration policies by country–
year: 2012. Legend: AT = Austria, BG = Bulgaria, CH = Switzerland, DE =
Germany, DK = Denmark, EE = Estonia, EL = Greece, ES = Spain, FI = Finland,
FR = France, HR = Croatia, HU = Hungary, IT = Italy, LT = Lithuania, LU =
Luxembourg, LV = Latvia, MT = Malta, NL = The Netherlands, PT = Portugal,
RO = Romania, SE = Sweden, SK = Slovak Republic, UK = United Kingdom.
Source: Graphical output obtained from Stata v.13 command mlt2scatter,
using Eurostat [21, 27], OECD [26] data for 2012 and MIPEX [25] data.Results
were obtained by running two-stage logit models using Stata v.13 command:
mlt2stage. In the first step, separate country estimates were obtained by
running logit models for the probability of reporting chronic conditions using
only individual level variables and controlling for age, gender, log(income),
employment status, marital status and migrant status. In the second step the
estimated slopes of the dependent variable for the non-EU citizen status from
the first step were plotted against the country-level variable for problems in
migrant integration policies. (PDF 69 kb)
Abbreviations
EU, European Union; LLS, Self-reported limiting long-standing illnesses;
MIPEX, Migrant integration policy index; SAH, Self-assessed health; SC, Selfreported chronic illness; SES, Socio-economic status.
Acknowledgements
The research has been partially funded by Umbria Region (ITALY), PEHRG
(Poverty and Equity in Health Research Group) Research Project at the
Department of Economics University of Perugia (ITALY) and by the Institute
of Economics, Università della Svizzera italiana (CH), and the Department of
Management, Information and Production Engineering, University of
Bergamo (IT).
A first version of the paper has been presented at the the European Health
Policy Group Meeting (EHPG) held in Jagiellonian University in Krakow,
Thursday 23rd April - Friday 24th April 2015. The authors wish to thank all
Meeting participants, particularly the discussant of the paper Dr. Olga
Loblova (Central European University), for their useful comments. We also
thank Prof. Massimo Filippini at Institute of Economics, Università della
Svizzera italiana (CH) for providing financial support to the research. MG is

Page 13 of 14

indebted to LSE-HEALTH (UK) for a visiting period in Summer 2014, during
which the work has been drafted; Prof. David Ingleby (University of
Amsterdam) and Dr. Roumyana Petrova-Benedict (IOM-International
Organization for Migration) for coordination and funding MG participation to
the development of the last MIPEX health strand for Italy.
Authors’ contributions
MG participated in the design of the study, performed the quantitative
analysis and drafted the manuscript. LF and GM participated in the study
design, the statistical methodology, and helped to draft and review the
manuscript. All authors read and approved the final manuscript.
Authors’ information
LF is Professor and Chair of the Health Services Administration Department,
School of Public Health, University of Maryland, College Park. Her research
interests focus on health care costs, medical spending variation, claims data,
and health disparities.
MG is Associate Professor of Public Economics and Health Economics at the
Department of Economics of the University of Perugia (IT). She has worked
on equity in health and healthcare utilisation in Italy, inequalities in migrant’s
health and access to health care in Italy and in the EU, recently joined MIPEX
(Migrant Integration Policy Index) Research group for the development of
the Health Strand for Italy.
GM is Assistant Professor in Economics at the Department of Management,
Information and Production Engineering, University of Bergamo (IT), and
researcher at the Institute of Economics, Università della Svizzera italiana
(CH). He has worked extensively on the micro-econometric analysis of health
care utilization.
Competing interests
The authors declare that they have no competing interests.
Ethics approval and consent to participate
Not applicable.
Author details
1
Institute of Economics, Università della Svizzera Italiana, via Buffi 13, Lugano
6900, Switzerland. 2Department of Economics, Università degli Studi di
Perugia, via Pascoli 20, Perugia 06123, Italy. 3School of Public Health,
University of Maryland, College Park, MD 20742, USA. 4Department of
Management, Information and Production Engineering, University of
Bergamo, Via Pasubio 7b, Dalmine (BG) 24044, Italy.
Received: 3 July 2015 Accepted: 11 May 2016

References
1. WHO (World Health Organization). The World health report 2000: health
systems: improving performance. Geneva: WHO; 2000.
2. House JS, Schoeni RF, Kaplan GA, Pollack H. The health effects of social and
economic policy: the promise and challenge for research and policy. In: Schoeni
RF, House JS, Kaplan GA, Pollack H, editors. Making Americans healthier: Social
and economic policy as health policy. New York: Russell Sage; 2008. p. 3–26.
3. Viruell-Fuentes EA, Miranda PY, Sawsan A. More than culture: structural
racism, intersectionality theory, and immigrant health. Soc Sci Med.
2012;75:209–2106.
4. Mackenbach JP. Health inequalities: Europe in profile. Rotterdam:
Erasmus MC; 2006.
5. Hernández-Quevedo C, Masseria C, Mossialos EA. Analysing the socioeconomic determinants of health in Europe: new evidence from the
EUSILC. Luxembourg: Publications Office of the European Union; 2010.
6. Commission on Social Determinants of Health-CSDH. Final report: closing
the gap in a generation: health equity through action on the social
determinant of health. Geneva: World Health Organization; 2008.
7. Marmot M, Allen J. Social determinants of health equity. Am J Public Health.
2014;104(S4):S517–9.
8. Hunter DJ, Popay J, Tannahill C, Whitehead M, Elson T. Learning lessons
from the past: shaping a different future. Marmot Review Working
Committee 3 - Cross-cutting sub-group. 2009. http://www.
instituteofhealthequity.org/projects/the-marmot-review-working-committee3-report/working-committee-3-final-report.pdf, lastly accessed 20 Aug 2014.

Giannoni et al. BMC Public Health (2016) 16:463

9.
10.
11.

12.
13.

14.
15.
16.

17.

18.

19.

20.
21.
22.

23.
24.
25.
26.
27.

Page 14 of 14

Marmot M. Status syndrome: How your social standing directly affects your
health. London: Bloomsbury Publishing; 2004.
Rechel B, Mladovsky P, Ingleby D, Mackenbach JP, McKee M. Migration and
health in an increasingly diverse Europe. Lancet. 2013;381(9873):1235–45.
Rechel B, Mladovsky P, Devillé W, Rijks B, Petrova-Benedict R, McKee M,
editors. Migration and health in the European Union. Mc Graw Hill: World
Health Organization on behalf of the European Observatory on Health
Systems and Policies; 2011.
Mladovsky P. A framework for analysing migrant health policies in Europe.
Health Policy. 2009;93(1):55–63.
WHO (World Health Organization). How health systems can address health
inequities linked to migration and ethnicity. Copenhagen: WHO Regional
Office for Europe; 2010.
Hatzenbuehler ML, Link BG. Introduction to the special issue on structural
stigma and health. Soc Sci Med. 2014;103:2.
Malmusi D. Immigrants’ health and health inequality by type of integration
policies in European countries. Eur J Public Health. 2014;(17 sept): 1–7.
Giannoni M, Franzini L, Masiero G, Ismail Z. L’effetto delle politiche
sull’immigrazione sulle disuguaglianze socio-economiche nella salute degli
individui: un’analisi per alcuni paesi Europei (The effect of migrant integration
policies on individuals health inequalities: an analysis for selected European
countries). in: Giannoni M, Casucci P, Ismail Z, editors. Disuguaglianze di
salute ed equità nel ricorso ai servizi sanitari da parte dei cittadini stranieri
nelle regioni italiane (Migrants health inequalities and equity in health care
utilisationin Italian Regions). ISBN: 9788856846904. Milan: Franco Angeli.
2012; 43–54. Available in English as: Giannoni M, Franzini L, Masiero G,
Ismail Z. Migrants policies and health and health care inequalities in the EU.
Abstract book IHEA (International Health Economics Association)
International Conference. Sidney; 2013.
Zavras D, Tsiantou V, Pavi E, Mylona K, Kyriopoulos J. Impact of economic
crisis and other demographic and socio-economic factors on self-rated
health in Greece. Eur J Public Health. 2013;23(2):206–10.
Kawachi KG. U.S. State-level social capital and health-related quality of life:
multilevel evidence of main, mediating, and modifying effects. Ann
Epidemiol. 2007;17:258–69.
Mackenbach JP, Bos V, Andersen O, et al. Widening socio-economic
inequalities in mortality in six Western European countries. Int J Epidemiol.
2003;32:830–7.
Franzini L, Giannoni M. Determinants of health disparities in Italian regions.
BMC Public Health. 2010;296:1–10.
Eurostat. EU-SILC cross sectional data and manuals: reference year 2012.
Luxembourg: Eurostat; 2012.
Arora VS, Karanikolos M, Clair A, Reeves A, Stuckler D, McKee M. Data
resource profile: the European Union Statistics on Income and Living
Conditions (EU-SILC). Int J Epidemiol. 2015;44(2):451–61.
Goldstein H. Multilevel statistical models. 4th ed. Chichester: Wiley; 2011.
Idler EL, Benyamini Y. Self-rated health and mortality: a review of twentyseven community studies. J Health Soc Behav. 1997;38(1):21–37.
MIPEX. Migrant Integration Policy Index. http://www.mipex.eu, accessed 18
Aug 2014.
OECD. OECD Health Data. https://data.oecd.org/health.htm, accessed 18
Aug 2014.
EUROSTAT. EUROSTAT Statistics Search Database. http://ec.europa.eu/
eurostat/data/database, accessed 18 Aug 2014.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

