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Abstract The knowledge of ethnic-specific health needs is

now essential to design effective health services and pop-

ulation-based prevention strategies. However, data on

migrant populations living in Southern Europe are limited.

The study is designed to investigate ethnic inequalities in

hospitalization for acute myocardial infarction (AMI) in

the Veneto region (Italy). Hospital admissions for AMI in

Veneto for the whole resident population aged 20–59 years

during 2008–2013 were studied. Age and gender-specific

AMI hospitalization rates for immigrant groups (classified

by country of origin according to the United Nations

geoscheme) and Italians were calculated. The indirect

standardization method was used to estimate standardized

hospitalization ratios (SHR) for each immigrant group,

with rates of Italian residents as a reference. Overall, 8200

AMI events were retrieved, 648 among immigrants. The

highest risk of AMI is seen in South Asians males (SHR

4.2, 95% CI 3.6–4.9) and females (SHR 2.5, 95% CI

1.4–4.5). AMI rates in South Asian males sharply increase

in the 30–39 years age class. Other immigrant subgroups

(Eastern Europe, North Africa, Sub-Saharan Africa, other

Asian countries, Central-South America, high-income

countries) displayed age- and gender-adjusted hospitaliza-

tion rates similar to the native population. Present findings

stress the urgent need for implementation of ethnic-specific

health policies in Italy. The awareness about the high

cardiovascular risk in subjects from South Asia must be

increased among general practitioners and immigrant

communities.
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Introduction

The high rate of influx and settlement of migrant popula-

tions into Europe may pose important challenges for public

health and clinical care [1]. The design of health services

and implementation of population-based cardiovascular

prevention (CV) strategies must now recognize the

important ethnic inequalities in the incidence of CV dis-

eases. Cultural factors may indeed limit the ability of

interventions addressed at the native population to reach

minority groups, and ethnic-specific data at the regional

level are essential [2].

Immigrants fromSouthAsia (Indian sub-continent) living

in England were identified as a population at highly

increased risk for acute myocardial infarction (AMI) early in

the 1970s and 1980s, with rates between 1.4 and 5.0 greater

than in the native population [3]. Increased AMI rates are

observed in all South Asians with different religions, dietary

habits and socioeconomic status, and are even more evident

among subjects younger than 40 years [3]. Moreoever, the

high incidence of AMI among South Asians is observed in

different countries of Northern Europe such as Scotland [4],

Sweden [5], Denmark [6], Norway [7], and the Netherlands

[8]. Due to changes in diet and other lifestyles both among

immigrants to Europe and North America, and within the

Indian sub-continent, South Asians are expected to con-

tribute 40% of the global cardiovascular diseases burden by

2020 [9]. In case–control studies carried out in Asian
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countries, a high prevalence of metabolic risk factors such as

diabetes, high waist-to-hip ratio, and high apolipoprotein

B100 to apolipoprotein A-I ratio is observed in young South

Asians, possibly accounting for high AMI rates at earlier

ages than in other ethnic groups [10]. Conversely, the situ-

ation is currently unknown in most countries in the South of

Europe that have experienced a net increase in immigration

during the last two decades [1]. In particular, during the

1990s and 2000s, the Veneto Region (Northeastern Italy,

about 4,900,000 inhabitants) has been a destination area for

economicmigrants mainly from Eastern Europe, Africa, and

Asia. The adult immigrant population is now mostly repre-

sented by first generation immigrants, and a high prevalence

of diabetes is recently reported among South Asians [11, 12].

The aim of the study is to investigate variations in hospital

admission rates for AMI across different immigrant groups

in Veneto compared to the Italian population.

Methods

Population data by country of citizenship, gender, and age

were available from the 2011 Italian official census (http://

dati.istat.it/); the immigrant population was defined by a for-

eign (non-Italian) citizenship. To deal with larger numbers,

countries were grouped by area of provenance based on a

simplified version of macro-geographical regions and sub-

regions defined by the United Nation Organization [13],

already adopted in previous studies on the regional immigrant

population [14]. Analyses were restricted to legal residents:

irregular immigrants (illegal entry or legal entry followed by

overstay), as well as subjects with a short-term stay in the

region for tourism, study, orworkwere not included due to the

lack of population data. All analyses excluded elderly sub-

jects, and were limited to the 20–59 age band.

Admissions for AMI were retrieved from the regional

archive of hospital discharge records for the period

2008–2013 (roughly centered around 2011 census data).

The archive includes all hospitalizations in public and

private hospitals, as well as admissions of residents to

facilities outside the study area. The principal and up to

five secondary discharge diagnoses are coded according to

the International Classification of Diseases, 9th Revision,

Clinical Modification (ICD9-CM). According to previous

analyses on regional discharge records, an AMI was

identified by a ICD-9-CM code 410.x1 in any diagnostic

position (the fifth digit was restricted to 1, ‘‘the first episode

of care’’ for AMI according to ICD9-CM); thereafter, a

distinction was applied between non-ST-elevation

myocardial infarction (NSTEMI, ICD-9-CM 410.71) and

ST-elevation myocardial infarction (STEMI, fourth

digit = 7) [15]. To avoid double counting of the same

AMI event, transfers between hospitals (e.g., from a

facility without to a facility with cardiac surgery) were

accounted for. All analyses were carried out on discharge

records previously anonymized with a unique identification

key, without any possibility of identification of individuals.

Age–gender-specific hospitalization rates were com-

puted for the Italian and the immigrant population. To

properly compare populations with huge differences in age

structure, standardized hospitalization ratios (SHR) were

computed as the ratios between admissions observed for

each immigrant group, and those expected according to

age- and gender-specific rates registered among Italian

citizens. SHR were computed also separately for STEMI

and NSTEMI. Finally, for Italians, South Asians, and all

other immigrant groups combined, age-standardized rates

were computed by the direct method; the new World

standard population for the 20–59 years age interval was

taken as a reference, with the following standardization

weights applied across 5-year age classes: 0.154, 0.148,

0.142, 0.134, 0.123, 0.113, 0.101, 0.085. Hospitalization

rates possibly include multiple events for the same subject

through the study period; therefore, a sensitivity analysis

was carried out restricted to the first hospitalization for

each subject in 2008–2013.

Results

Out of 2,643,907 subjects aged 20–59 years resident in the

Veneto region at the 2011 census, 315,080 (11.9%) have a

foreign citizenship. The most represented immigrant groups

are from Eastern Europe (56% of the overall immigrant

population), North Africa (12%), Sub-Saharan Africa (9%),

South Asia (9%), other Asian countries (7%), Central, and

South America (4%), with only 3% being from EU15 and

other high-income countries. Within South Asian immi-

grants, the most represented country is Bangladesh (37%),

followed by India (33%), Sri-Lanka (23%), and Pakistan

(6%). Table 1 shows that males prevail among immigrants

from Africa and South Asia, and females among immigrants

fromSouthAmerica and Eastern Europe. All immigrant sub-

populations (except for subjects from high-income coun-

tries) are shifted toward younger ageswith respect to Italians,

especially those from South Asia.

Overall, 8200 AMI events were retrieved from hospi-

talization records in the study period; 648 involve residents

with foreign citizenship. After adjustment for age, all

immigrant subgroups display rates similar or lower than the

native population, except for subjects from South-Asian

countries, with a four-fold increased risk among males

(Table 2). It is worth noting that South Asians, despite

accounting for only 9% of all immigrants, represent 26% of

all admissions for AMI among foreign citizens. Findings

remain unchanged in analyses restricted to the first AMI
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experienced by each subject through the study period

(n = 7895, data not shown).

AMI rates in South Asian males sharply increase as well in

the 30–39 years age class, remaining much higher than those

registered among Italians across older ages (Table 3). By

contrast, in all the other immigrant subgroups combined, age-

specific rates and age-standardized rates are close to those

observed in the native population. A similar tendency,

although based on small numbers, is observed among females.

Figure 1 shows rate ratios broken down by type of AMI

for the two immigrant groups with the largest numbers.

Among subjects from Eastern Europe, figures are similar to

the Italian population for both genders and AMI type.

Among South Asians, estimates among females lack pre-

cision, whereas a greatly increased risk for both STEMI

and NSTEMI can be confirmed for males.

Discussion

Our study shows that ethnic groups vary in risk of AMI,

and identifies immigrants from South Asian countries as

the subgroup with the highest SHR for AMI in both men

and women.

This corresponds well with previous data collected in

the same area, showing an unfavorable metabolic profile in

this population group with a high prevalence of non-in-

sulin-treated diabetes among South Asians aged

20–39 years [11]. Furthermore, immigrants in Italy with

diabetes have a lower probability to undergo annual con-

trols for glycated hemoglobin and renal function, [16] to be

treated with glucose lowering drugs [17], and have poorer

glycemic control with respect to the native population [18].

Study results are also concordant with the high risk of AMI

observed among immigrants from South Asia living in

different countries of Northern Europe compared to the

native populations [4, 7, 8, 19]. In spite of all the above

evidence, only few countries specifically consider ethnic

minorities in their national health plans for metabolic and

cardiovascular prevention. Furthermore, the main scientific

societies in Europe still give limited attention to specific

metabolic risk profiles in selected immigrant populations

[20].

The present analyses reduce an informative gap already

underlined in 2014 by a multidisciplinary task force calling

for improving collection of data about immigrants’ health

in Italy, aimed at supporting specific prevention policies to

contrast cardiovascular diseases [21]. According to the

Table 1 Distribution of residents in the Veneto Region (Italy) aged 20–59 years by gender and age class across population groups: 2011 census

Males Females Total population 20–59 years

20–39 years (%) 40–59 years (%) 20–39 years (%) 40–59 years (%)

Sub-Saharan Africa 32 28 29 10 28,165

North Africa 33 24 31 12 37,543

Central-South America 21 10 45 24 12,138

South Asia 43 17 30 9 28,795

Other Asian countries 28 19 33 20 22,606

Eastern Europe 27 15 34 23 177,712

Other countries 12 22 28 37 8102

Italians 21 29 20 29 2,328,827

Table 2 Standardized

Hospitalization ratio (SHR)

with 95% Confidence Interval

(CI) for myocardial infarction

(reference = 1, native

population) by gender and

immigrant group: Veneto region

(Italy), 2008–2013

Males Females

N SHR 95% CI N SHR 95% CI

North Africa 72 1.06 0.84–1.34 4 0.54 0.20–1.43

Sub-Saharan Africa 35 0.60 0.43–0.84 3 0.71 0.23–2.21

South Asia 159 4.18 3.58–4.88 11 2.51 1.39–4.53

Other Asian countries 30 0.92 0.64–1.31 4 0.62 0.23–1.64

Eastern Europe 225 1.03 0.91–1.18 74 1.04 0.83–1.31

Central-South America 7 0.75 0.36–1.57 4 0.85 0.32–2.28

Other countries 17 1.07 0.67–1.72 3 0.64 0.20–1.97

All immigrants 545 1.25 1.15–1.36 103 1.01 0.83–1.22
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present findings, the potential gains from controlling major

established risk factors might be substantial in South

Asians, and greater than in Italians. Except for diabetes,

sparse data are available on cardiovascular risk factors

among immigrants in Italy, and further observational

research and intervention studies, especially among popu-

lations with South Asian ethnicity, are warranted. A recent

meta-analysis of randomized controlled trials has shown

that lifestyle interventions are highly effective within Asian

populations [22]. However, it is also now evident that

health services and prevention strategies have to be cul-

turally tailored. Experience collected in old destination

countries of immigration such as the Netherlands show that

within overall declining of AMI rates, ethnic inequalities

tend to persist, underlying the need of primary preventive

strategies targeted at migrant groups with persistent higher

incidence [23]. Among preventive measures, education

needs to be reinforced, and subjects from South Asia need

to be informed of their propensity to develop premature

diabetes and coronary artery disease, to adopt appropriate

dietary and lifestyle changes; health care personnel should

be aware of ethnic-specific metabolic risks to appropriately

screen immigrants from South Asia; finally, once high-risk

patients are identified intensive cardiovascular risk reduc-

tion measures should be implemented [24]. In particular, in

a high-risk group such as South Asians, screening and

prevention strategies might effectively be addressed to the

whole community to support a cultural change and an

active participation in prevention programs [22].

The present study has a number of limitations. Rates

were truncated at 59 years for two main reasons: elderly

subjects are scarcely represented among the immigrant

population, and an underestimation of rates among immi-

grants has been reported to be more probable in older age

classes, mainly due to unregistered remigration to the

country of origin [14, 25]. Based on available population

data, population groups were defined by citizenship.

Immigrants can obtain the Italian citizenship by marriage

or—on demand—after a minimum of 10 consecutive years

of legal residence; therefore, subjects born abroad who

acquired the Italian citizenship are excluded from immi-

grant groups and included in the Italian population.

Table 3 Number of admissions for acute myocardial infarction (2008–2013), average population through the study period (census 2011), age-

specific and age-standardized hospitalization rates (direct standardization, World standard) by gender and population group: Veneto Region, Italy

Italians South Asians Other immigrants

n (2008–2013) Population

(2011)

Rate 9 105 n (2008–2013) Population

(2011)

Rate 9 105 n (2008–2013) Population

(2011)

Rate 9 105

Males

20–29

years

21 204,460 1.7 3 4190 11.9 8 32,505 4.1

30–39

years

252 293,409 14.3 57 8316 114.2 48 47,423 16.9

40–49

years

1867 374,519 83.1 57 3845 247.1 157 36,835 71.0

50–59

years

4196 307,172 227.7 42 1099 636.9 173 14,498 198.9

20–59

years,

age-

std

6336 1,179,560 65.4 159 17,450 211.2 386 131,261 63.0

Females

20–29

years

5 193,798 0.4 0 4191 0.0 0 41,010 0.0

30–39

years

65 283,439 3.8 2 4540 7.3 7 55,048 2.1

40–49

years

327 366,673 14.9 6 1952 51.2 30 37,978 13.2

50–59

years

813 305,357 44.4 3 662 75.5 55 20,969 43.7

20–59

years,

age-

std

1210 1,149,267 12.7 11 11,345 29.3 92 155,005 12.1
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However, since immigration in Italy is a relatively recent

phenomenon, this limit does not have an impact on main

study findings. As the census takes place only every

10 years, to deal with reliable denominators for hospital-

ization rates, we restricted the analyses to years close to the

census, which was assumed to provide the average popu-

lation for the study period. This approach is commonly

adopted in studies both on mortality among immigrant

populations [14, 26], and on disease incidence, including

AMI hospitalization rates across different ethnic groups

[27]. The use of census data could have introduced a

numerator/denominator bias; however, this bias should be

of limited size in analyses by large area of provenence, and

not by single country of citizenship. As a drawback, this

choice excludes potentially useful analyses by single

country within the Indian sub-continent; South Asian

subgroups have been demonstrated to differ in terms of

coronary heart disease rates and related risk factors [28].

Identification of hospitalizations for AMI and distinction

between STEMI and NSTEMI are consistent with previ-

ously published findings [15] and with routinely adopted

algorithms in our Region; however, we lack clinical vali-

dation studies on ICD9-CM codes for AMI. Since among

South Asians, rates are increased both for STEMI and

NSTEMI, it is unlikely that a differential misclassification

of discharge codes (e.g., between unstable angina/other

acute coronary diseases and NSTEMI) could explain study

findings. The prevalence of risk factors and comorbidities

might be assessed in subjects hospitalized for AMI,

although underestimated based on secondary discharge

diagnoses, but is unknown in the source population.

Finally, information on time since arrival in Italy and on

socio-economic status (education level, income) was not

available.

Notwithstanding the above limitations, this report shows

huge health inequalities across subpopulations of migrants

living in Italy. The Italian health-care system is a com-

prehensive service with universal coverage and high ranks

of attainment and performance [29]. However, the still

unaddressed high cardiovascular risk in subjects from

South Asia underlines the urgent need for health policies

tailored to specific immigrant groups.
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