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Abstract
Objective Avoidable hospitalization (AH) has been widely studied as a possible measure of primary health care performance.
Since studies evaluating AH in migrant children, particularly in Europe, are lacking, the aim of this study was to investigate the
role of maternal citizenship on the risk of AH in children.
Methods The cohort study included all live newborns recorded in the Medical Birth Register (MBR) of Friuli-Venezia Giulia
Region (Italy) in the years 1989–2012, followed from 30 d after their birth up to the 14th year of life. Cox regressionmodels were
used to estimate Hazard Ratios (HRs) for any AH and for specific conditions.
Results Among the 213,635 children included in the cohort, authors identified 23,011 AHs in 16,744 children, most of which
occurred between 1 and 4 y of age. Children born to mothers fromHighMigration Pressure Countries had a higher risk of AH for
any condition (HR 1.35; 95% CI = 1.27–1.44) than children born to Italian mothers. The risks were higher concerning gastro-
enteritis (HR 1.74; 1.57–1.94), upper respiratory tract infections (HR 1.58; 1.35–1.84), asthma (HR 1.53; 1.12–2.06) and
bacterial pneumonia (HR 1.18; 1.01–1.37). There were no differences in urinary tract infections, short term complications of
diabetes and perforated appendix.
Conclusions Despite the inclusiveness and universality of the Italian healthcare system, children born to immigrant mothers
experienced more need of avoidable hospital care than children born to Italian mothers. Access barriers to primary care are
plausible causes for the observed disparities.
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Introduction

In recent decades, Italy, like other European Union countries,
has experienced a dramatic increase in immigration, especially
from low-income countries. At the beginning of 2016, there
were 5,026,153 regular immigrants registered in Italy, ac-
counting for 8.3% of the total resident population [1].

Therefore, monitoring health status of immigrants and their
access to healthcare services is an important public health
issue in European countries.

Migrants can face many barriers to their use of health ser-
vices, which can hamper the patient’s access to the healthcare
and/or lower its quality. These barriers may relate to patients’
characteristics, such as language or cultural issues (socio-
economic status, beliefs, attitudes and practices regarding
their personal health, perceived health) but may also depend
on the healthcare service provided by the host country [2]. A
plentiful literature about the unequal access to healthcare by
migrants and by ethnic and linguistic minorities is available in
long-standing host countries, such as the United States and
Canada [3, 4]. On the other hand, information on the use of
health services by migrants in most EU countries is limited
[5]. A review of the European literature on utilization of
healthcare services by migrants [6], found that overall
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migrants tend to have lower utilization of preventive care,
more contacts per patient to general practitioner, and same
or higher level of use of specialist care as compared to non-
migrants. Hospitalization rates were higher than or equal to
non-migrants, whereas results about emergency room access
were inconclusive [6].

In Italy, primary health care (PHC) is the first point of
contact with the National Healthcare System (NHS) for most
people. It is mainly provided by general practitioners (GPs)
and it brings health care as close as possible to where people
live and work. Being free-access and responding to a vast
variety of health needs, PHC can effectively prevent the need
for emergency/inpatient care and ensures a reduction of health
disparities within the population [7]. Thus, examining the ac-
cess to PHC by vulnerable groups (such as the immigrant
population) seems especially important. Hospitalization for
Ambulatory Care Sensitive Conditions (ACSCs), thereafter
called Avoidable Hospitalization (AH), has been used exten-
sively as an indicator of the accessibility and overall effective-
ness of PHC [8, 9]. ACSCs are defined as conditions for
which Bthe provision of timely and effective outpatient care
can help to reduce the risks of hospitalization by either
preventing the onset of an illness or condition, controlling an
acute episodic illness or condition, or managing a chronic
disease or condition^ [10].

Many studies have shown that AH rates can be influ-
enced by several factors, most notably by socioeconomic
variables. People with little formal education and low in-
comes are more likely to be hospitalized for an ACSC
[10–12] as are residents of rural areas [12, 13] and people
without medical insurance [14, 15]. A recent review on
AH among migrants and ethnic minority groups [16]
found that most ethnic minority groups in the US
(Black/African Americans, Hispanic, others) and New
Zealand (Maori, Pacific Islanders) had higher AH rates
than White/European groups. It was also showed that al-
most no study considered migratory status as the exposure
variable, none was set in Europe, and just a few studies
adopted a longitudinal design. Finally, only a small frac-
tion of studies included children in their study popula-
tions, showing similar results to those found in adults.

To the best of authors’ knowledge, no study has been
conducted so far on the relationship between migratory
status and AH in children in Europe, where accessibility
to PHC should in principle be granted to everyone due to
the universality and equity of the national health sys-
tems. Therefore, authors aimed to examine the extent to
which maternal migratory status can influence the risk of
AH in their children, using a large population-based birth
cohort of children born in Friuli-Venezia Giulia Region
(North-East Italy).

Material and Methods

This study was conducted in the Friuli-Venezia Giulia (FVG)
region of north-eastern Italy. The region has a population of
approximately 1.2 million and 10,000 births per year (Italian
National Institute of Statistics, unpublished data (http://www.
demo.istat.it)).

FVG is covered by a regional integrated healthcare system
developed in the 1980s with the goal of automatically collecting
and pooling data on healthcare funded by the National Health
Service using a unique anonymous ID regional code.

The authors used a population-based birth cohort study
design. The underlying study population consisted of all chil-
dren born and resident in FVG in the period 1989–2012, iden-
tified using the regional Medical Birth Register (MBR) and
followed up for a maximum of 14 y.

Three different data sources have been used in this study: 1)
theMBR that contains socio-demographic data on the parents,
and details of the pregnancy, labor, delivery and the newborn
at birth; 2) the regional Hospital Discharge Records database,
collecting data on inpatient care episodes occurring within or
outside of the region, with up to 6 diagnostic codes from the
International Classification of Diseases, Ninth Revision (ICD-
9) (available from 1990 onward); 3) the cause of death regis-
ter. The anonymous ID regional code allowed authors to
cross-link the three data sources together at individual level.

For thepurposeof thisstudy,authorsdevelopedadefinitionof
AH based on two previously published definitions: the one cre-
ated by Agency for Healthcare Research and Quality, a US
Federal Agency for Health Care System Improvement
(AHRQ) as a list of Pediatric Quality Indicators [17], which is
one of themost commonly adopted by recentworks, besides the
one developed by Pirani et al. [18],which is the only one used in
an Italian setting. The definition of AH included the following
eight groups of conditions identified using the diagnoses includ-
ed in the regional Hospital Discharge Records database: 1) gas-
troenteritis; 2) diabetes short-term complications; 3) epileptic
seizuresandepilepsy;4)earandupperrespiratorytract infections
(URTIs); 5) bacterial pneumonia; 6) asthma; 7) perforated ap-
pendix;8)urinary tract infections(UTIs).Thecomplete listof the
ICD-9 diagnosis included, and the associated age ranges restric-
tions, is reported in Table 1. The authors considered the eight
groups of ACSCs and the overall measure of AH for each child.

Maternal citizenship information available on the MBR
has been used as a proxy for migrant status. Completeness
of MBR in providing data on maternal citizenship was
almost 100%. For the purpose of the analysis, maternal
citizenships were grouped into 3 different categories: 1)
Italy; 2) Low Migratory Pressure Countries (LMPCs): not
Central-Eastern Europe, North America, Oceania, Israel
and Japan; 3) High Migratory Pressure Countries
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(HMPCs): Balkans and Eastern Europe, Central/South
America, Africa and Asia (except for Israel and Japan).
Mothers who were citizens of HMPCs are hereafter called
BHMPC mothers^, and those who were citizens of LMPCs
are hereafter called BLMPC mothers^.

Information was obtained from the MBR on all possible
determinants, i.e. sex, birth order, number of older siblings
(none or 1+), maternal age at child’s birth (< 25, 25–29, 30–
34, 35–39, 40+), maternal education (lower than high school,
high school, university), twin pregnancy (yes/no), gestational
age (< 37wk, ≥ 37wk), pregnancy course (normal, patholog-
ical) and birth weight (< 2500, ≥ 2500).

Every child born in FVG between 01/01/1989 and 12/31/
2012 has been enrolled in the cohort, with the exception of
abortions, stillbirths, and early (within 30 d) neonatal deaths.
Follow-up started at 30 d of age and ended with the earliest of
the following events: emigration from FVG; death (retrieved
from the cause of death register); turning 14 y old; end of the
study period (12/31/2012); first AH (first hospitalization for
any ACSC regarding the overall definition, and first hospital-
ization for each group of ACSC for each of the eight groups of
ACSC conditions).

Cox proportional hazard models were used to measure the
association between Maternal Citizenship and AHs. Italian
citizenship was chosen as the reference group and compared
to High and Low Migratory Pressure Countries. Model out-
puts included Hazard Ratios (HRs) with their 95% confidence
intervals (CI) for AHs both as overall and for each group of
conditions separately. All HRs were adjusted for sex and year
of birth. In a distinct model, authors also adjusted for maternal
education, which they used as a proxy of socioeconomic sta-
tus (SES) [19]. Finally, in a third model, authors adjusted for
the following perinatal covariates: maternal age, number of
former deliveries, pregnancy course, twin pregnancy, birth
weight and gestational age.

Results

The authors enrolled 214,845 newborns from the Friuli-
Venezia Giulia region during the period 1989–2012. After
exclusion of abortions, stillbirths, and early (within 30 d) neo-
natal deaths, 213,635 newborns were left in the birth cohort.

Table 2 shows the distribution of covariates used for the
adjustments. Children born to Italian mothers were 191,345
(89.77%); those born to HMPC mothers were 20,441
(9.59%). Among the latter, those coming from Eastern
Europe were the biggest subgroup (5.25%), followed by those
coming from Africa (2.33%). Finally, children born to LMPC
mothers were the remaining 1376 (0.65%). Maternal educa-
tion was distributed as follows: 34,402 (16.28%) of the chil-
dren had mothers with a university level, 100,384 (47.5%)
with a high-school level, and 76,530 (36.22%) with a lower
than high-school level. Maternal age was <25y for 22,859
(10.7%) children, 25–29 years for 60,733 (28.43%) children,
30–34 years for 78,159 (36.59%) children, 35–39 years for
43,130 (20.19%) children, and > 39 for 8754 (4.1%) children.

With a total of 1,902,041 person-years of follow-up, an
overall number of 16,744 children with at least one AH were
identified. Three thousand four hundred seventy children ex-
perienced at least one discharge for epileptic seizures and ep-
ilepsy, 4543 for gastroenteritis, 3248 for urinary tract infection
(UTI), 2884 bacterial pneumonia, 2866 ear and upper respira-
tory tract infection (URTI), 724 asthma, 435 perforated appen-
dix, and 580 diabetes short-term complications. More than a
half of AHs (53.34%) regarded children aged 1–4 y, 29% in
children aged 0–1 y, while 17.67% in children aged 5–14 y.

The main findings of our study are shown in Table 3.
Children with an Italian mother accounted for a total of
1,770,796 person-years and experienced 15,397 AHs.
Children with an HMPC mother accounted for a total
114,365 person-years and experienced 1235 AHs, while

Table 1 List of ACSCs included in the AH definition

ACSC group of conditions ICD-9 codesa Age limits

Gastroenteritis 008.6, 008.8, 009.0–009.3, 558.9, 276.5b 30 d-14 y

Diabetes short-term complications 250.1–250.3 6–14 y

Epileptic seizures and epilepsy 345, 780.3 30 d-14 y

Ear and upper respiratory tract infections (URTIs) 382, 462,463, 465, 472.1 30 d – 14 y

Bacterial pneumonia 481, 482.2, 482.3, 482.4, 482.9, 483, 485, 486 30 d – 14 y

Asthma 493 2–14 y

Perforated appendix 540.0, 540.1 1–14 y

Urinary tract infections (UTIs) 590.1–590.3, 590.8–590.9, 595.0, 595.9, 599.0 30 d – 14 y

ACSC Ambulatory care sensitive conditions
aMain diagnosis considered for each of all ACSC groups (if not otherwise specified)
b Secondary diagnoses of gastroenteritis if main diagnosis of volume depletion disorder (276.5)
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children with a LMPC mother experienced only 61 AH
events. After adjusting for sex and year of birth, children with
a HMPC mother were at higher risk of AH compared to chil-
dren with an Italian mother [Hazard Ratio (HR) = 1.44, 95%
CI: 1.36–1.54], while children with a LMPC mother had a
lower risk (HR = 0.54, 95% CI: 0.42–0.69).

These results did not change significantly after adjusting
for maternal education level (children with a HMPC mother:
HR = 1.40, 95% CI: 1.32–1.49; children with a LMPC

mother: HR = 0.57, 95% CI: 0.44–0.73), and perinatal covar-
iates (children with a HMPC mother: HR = 1.35, 95% CI:
1.27–1.44; children with a LMPC mother: HR = 0.54, 95%
CI: 0.42–0.70).

When examining results for specific groups of ACSCs,
after adjusting for the full set of the above-mentioned covari-
ates, children with a HMPC mother were at substantially
higher risk of undergoing hospitalizations for gastroenteritis
(HR = 1.74, 95% CI: 1.57–1.94), URTI (HR = 1.58, 95% CI:
1.35–1.84), bacterial pneumonia (HR = 1.18, 95% CI: 1.01–
1.37) and asthma (HR = 1.53, 95% CI: 1.12–2.06), compared
to children with an Italian mother. On the other hand, the risk
of hospitalization for diabetes short-term complications, epi-
lepsy, perforated appendix and UTI didn’t differ significantly
in the two groups. The small number of AH events for chil-
dren whose mother was a citizen of LMPCs did not allow to
analyze specific groups of ACSCs in this group.

Discussion

To the best of authors’ knowledge, this is the first study con-
ducted in Europe to examine the impact of migratory status on
the risk of avoidable hospitalization among children. All chil-
dren included in the present study were born and resident in
Italy and were entitled to benefit from primary healthcare.
However, children with an immigrant mother from HMPCs
(who represent the vast majority of children with a foreign
mother) were at higher risk of experiencing avoidable hospi-
talizations, compared to children with an Italian mother. The
present results suggest that disadvantage related to migration
in terms of the access to timely and effective PHC can be
relevant even in countries with a universal healthcare cover-
age like Italy. On the other hand, authors found that children
born to foreign mothers from high-income countries had a
lower risk of undergoing AH compared to children whose
mother was Italian. This could be explained by the fact that
people coming from developed countries and choosing to set-
tle down in Italy are comparatively healthier and/or benefit
from a better familiar and social support, even in comparison
with children born to Italian mothers, like previous researches
have shown [20].

The present results were in line with previous studies on
AH in children comparing different ethnic groups. Studies
from the US [12, 21–26] and, to a lesser extent, from New
Zealand [21, 27], found that ethnic minorities had generally
higher overall AH rates than their White/European counter-
parts, although with variances when considering different eth-
nic groups. Almost all the studies from the US showed the
highest AH rates for the Black race or African American eth-
nicity [12, 23, 24, 26, 28]. Hispanics too had higher AH rates
than Whites/EU [22, 23, 28], while the Asian group had sim-
ilar or lower rates than Europeans [28]. In New Zealand, both

Table 2 Demographic and perinatal characteristics of the birth cohort,
Friuli Venezia Giulia region of north eastern Italy, 1989–2012

Variable No. of. subjects %

Maternal citizenship

Italian 191,345 89.77

LMPC 1376 0.65

HMPC 20,441 9.59

Balcans and Eastern Europe 11,182 5.25

Africa 4968 2.33

South America 1436 0.67

Asia 2855 1.34

Maternal education

University 34,402 16.28

High school 100,384 47.50

Lower than high school 76,530 36.22

Maternal age (years)

< 25 22,859 10.70

25–29 60,733 28.43

30–34 78,159 36.59

35–39 43,130 20.19

≥ 40 8754 4.10

Number of older siblings

≥ 1 96,309 45.08

0 117,326 54.92

Pregnancy course

Pathological 9058 8.69

Physiological 95,131 91.31

Sex

Male 109,709 51.35

Female 103,926 48.65

Twin birth

Yes 5231 2.45

No 208,404 97.55

Gestational age (weeks)

< 37 13,434 6.32

≥ 37 199,002 93.68

Birth weight (grams)

< 2500 11,897 5.57

≥ 2500 201,738 94.43

HMPC High migratory pressure countries; LMPC Low migratory pres-
sure countries
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Maori and Pacific Islanders had higher AH rates than the
majority group [21, 27]. Again, the Asian group experienced
rates lower than or similar to the latter [21]. However, the
existing literature investigates the role of Bethnicity ,̂ a con-
cept that cannot be considered a synonymous ofmigrant status
in countries where migration is well established, like the US
and New Zealand [29]. Furthermore, prior studies were main-
ly set in the US, a country that does not guarantee universal
healthcare access, and healthcare coverage is, in general, low-
er than most of the European high-income countries. This
difference may increase discrepancies in access to PHC, and
consequently, in rates of AH.

Few studies among those published on children includ-
ed socioeconomic status (SES) as a possible confounder
of the association between race/ethnicity and AH rates
[12, 22, 23, 26, 28]. In these studies, the proxy for SES
was always at area- or ZIP code-level, except for individ-
ual insurance status or source of payment. Only one study
tried to assess if the AH rates among different ethnic
groups would have been modified by the adjustment for
SES [22], showing that disparities by race and ethnicity
persisted even among persons within the same insurance

classification. Although not directly comparable, the pres-
ent study found similar results, since adjusting for
individual-level SES covariates (maternal education) at-
tenuated disparities among migrants and natives but sig-
nificant differences persisted.

The increased overall risk of AH found in children born to
immigrant mothers was mostly due to hospitalizations for gas-
troenteritis, ear and upper respiratory tract infections, and asth-
ma. As for the overall AH definition, European studies on
hospital admissions for gastroenteritis and URTI are lacking
among migrants. In the US, Chang and Pope [14] found a
lower risk of gastroenteritis among Blacks, whereas Russo
[30] found a higher risk among Hispanics, but similar rates
among Blacks and Asiatic. Only for asthma, some specific
European literature was available. The increased risk of asth-
ma found among children born to immigrant mothers in the
present study is coherent with UK literature underlying higher
asthma-related hospitalization rates among ethnic minorities
(especially Blacks vs. Whites) [31], even though other two
studies conducted in Sweden found a lower risk of asthma-
related hospitalization among children born outside Sweden
[32] and among children born to immigrant mothers [33].

Table 3 Association between maternal citizenship and avoidable hospitalization, birth cohort of Friuli Venezia Giulia region of northeastern Italy,
1989–2012

ACSC group of
conditions

Citizenship No. of children with
at least 1 AH

No. of person-years HR
(95% CI)a

HR
(95% CI)b

HR
(95% CI)c

Overall Italian 15,397 1,770,796 1 1 1

LMPC 61 12,690 0.54 (0.42–0.69) 0.57 (0.44–0.73) 0.54 (0.42–0.70)

HMPC 1235 114,365 1.44 (1.36–1.54) 1.40 (1.32–1.49) 1.35 (1.27–1.44)

Gastroenteritis Italian 4056 1,879,525 1 1 1

HMPC 462 119,553 1.96 (1.77–2.17) 1.86 (1.68–2.07) 1.74 (1.57–1.94)

Diabetes short-term complications Italian 559 1,911,819 1 1 1

HMPC 18 122,261 1.04 (0.42–2.58) 1.11 (0.45–2.77) 1.19 (0.47–3.00)

Epileptic seizures and epilepsy Italian 3232 1,887,777 1 1 1

HMPC 214 121,035 1.14 (0.99–1.32) 1.11 (0.96–1.28) 1.10 (0.95–1.28)

Ear and upper respiratory tract
infections (URTIs)

Italian 2644 1,891,574 1 1 1

HMPC 204 120,967 1.77 (1.52–2.06) 1.69 (1.45–1.97) 1.58 (1.35–1.84)

Bacterial pneumonia Italian 2659 1,896,127 1 1 1

HMPC 202 121,175 1.29 (1.11–1.49) 1.26 (1.08–1.47) 1.18 (1.01–1.37)

Asthma Italian 665 1,913,032 1 1 1

HMPC 54 122,148 1.65 (1.24–2.21) 1.58 (1.18–2.12) 1.53 (1.12–2.06)

Perforated appendix Italian 416 1,916,177 1 1 1

HMPC 17 122,395 0.91 (0.55–1.49) 0.86 (0.52–1.44) 0.86 (0.51–1.44)

Urinary tract infections (UTIs) Italian 3037 1,884,150 1 1 1

HMPC 190 121,058 1.15 (0.99–1.34) 1.15 (0.98–1.34) 1.15 (0.98–1.35)

ACSC Ambulatory care sensitive conditions; AH Avoidable hospitalization; CI Confidence interval; HMPC High migratory pressure countries;
HR Hazard ratio; LMPC Low migratory pressure countries
a Adjusted for sex and calendar year of birth
b Adjusted for sex, calendar year of birth and education level
c Adjusted for sex, calendar year of birth, maternal education and perinatal covariates
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The present study has a longitudinal design with an
open birth cohort approach. This design has important
strengths; first, by enrolling all the region’s newborns
during the follow-up period authors accounted for the
great dynamism of the immigrant population. Second, by
linking the MBR with the regional hospital discharge re-
cords database at an individual level authors obtained the
exact person-time at risk and avoided biases due to the
numerator-denominator mismatch in ecological cross-
sectional studies [34]. Another strength of this design lies
in that all exposures and outcomes were first recorded
separately and subsequently pooled using record linkage,
so the findings are unaffected by any interview or recall
bias. Furthermore, a birth cohort has the advantage of
excluding the influence of different duration of stay in
the host country among migrants on the outcome, that
would be especially relevant in a population of children.
Another strength worth noting is the assessment of SES’
influence, which allowed authors to separate it from the
role played by migrant status, the main exposure variable.
The authors used maternal education as a proxy variable
for SES, which has been proven to be a constant, reliable
measure of SES, showing good correlation with it [19].
Finally, authors analyzed a large and clearly defined pop-
ulation, with a total of 1,902,041 person-years of follow-
up and an overall number of 16,744 children that experi-
enced at least one AH.

In authors’ opinion, the main limitation of this study lies in
the choice of maternal migratory status as the exposure vari-
able. While using a birth-cohort provides the advantages
discussed above, it also means that all children born abroad
were excluded from this study. By choosing maternal citizen-
ship as exposure variable, authors looked at migration as a
social phenomenon having consequences that go beyond
one’s actual place of birth, and which can extend to the so
called Bsecond generation^, but authors did not account for
the subgroup of children actually migrating themselves (i.e.,
born abroad and then moved in). In Italy, immigrants can
obtain citizenship by marriage or, on demand, after a period
of at least 10 y of legal residence provided eligibility criteria
are met [35]. By considering maternal citizenship as the expo-
sure variable, it can be reasonably sure that authors accounted
for most of the mothers who migrated more recently, which
are possibly those most affected by migration, but on the other
hand authors classified those immigrant mothers who ac-
quired Italian citizenship at some point before giving birth to
the enrolled children as Italians. Moreover, authors were not
able to measure the time of arrival of mothers and their length
of stay, neither they accounted for the role played by paternal
citizenship. On the other hand, the children’s citizenship, not
available in the MBR, would not have been an optimal choice
either, since children having at least one Italian parent do have
Italian citizenship, and thus they would have all been

indiscriminately grouped with Italians. Finally, authors have
not sub-grouped children by maternal geographical areas (i.e.,
Eastern Europe, South America, Africa, Asia) due to the rel-
atively low number of AH among children born to HMPC
mothers.

Recent studies indicate that even among countries with
universal healthcare like EU countries, integration policies
adopted towards migration can influence migrants’ health.
In those European countries scoring higher in the Migrant
Integration Policies Index (MIPEX), migrants have been
found to report better health in comparison to countries
with poorer integration policies [36, 37]. Italy has been
found to score better than most of its European neighbors
both in terms of integration policies and migrants’ self-
rated health [37]. As to healthcare, legislation enacted in
1998 (Legislative Decree No. 286/1998 on Immigration
and Aliens) grants legal immigrants access to health ser-
vices in the same way as Italian citizens. Therefore, reg-
ular immigrants are entitled to access to primary care,
ambulatory care, hospital care, rehabilitation and emer-
gency care as Italian citizens do. However, like this study
also suggests, much work remains to be done in order to
meet health needs of socially disadvantaged population
groups and to achieve actual implementation of universal-
ity and equity in healthcare.

In conclusion, children born to mothers from High
Migratory Pressure Countries experienced more need for
avoidable hospitalizations than those born to Italian
mothers. This indicates that maternal migration can have
an impact on the children’s access to primary healthcare
even in countries with universal healthcare and inclusive
health systems. The present results also underlined the
persistence of social barriers to health services related to
being born to mothers with personal histories of recent
immigration. Although ethnic minorities and migrant chil-
dren are considered as vulnerable health-care groups, re-
search concerning avoidable hospitalization is lacking in
the European context and this warrants further studies
allowing temporal and spatial comparisons, as well as a
deep understanding of the specific causes and mecha-
nisms underlying, because of the possible implications
for future public health policies.
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