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Abstract
Background: In many countries, migrants from Italy form a substantial, well-defined group with distinct lifestyle
and dietary habits. There is, however, hardly any information about all-cause mortality patterns among Italian
migrants and their offspring. In this paper, we compare Italian migrants, their offspring and Swiss nationals.
Methods: We compared age-specific and age-standardized mortality rates and hazard ratios (adjusted for
education, marital status, language region and period) for Swiss and Italian nationals registered in the Swiss
National Cohort (SNC), living in the German- or French-speaking part of Switzerland and falling into the age range
40–89 during the observation period 1990–2008. Overall, 3,175,288 native Swiss (48% male) and 224,372 individuals
with an Italian migration background (57% male) accumulated 698,779 deaths and 44,836,189 person-years.
Individuals with Italian background were categorized by nationality, country of birth and language.
Results: First-generation Italians had lower mortality risks than native Swiss (reference group), but
second-generation Italians demonstrated higher mortality risks. Among first-generation Italians, predominantly
Italian-speaking men and women had hazard ratios (HRs) of 0.89 (95% CI: 0.88-0.91) and 0.90 (0.87-0.92),
respectively, while men and women having adopted the regional language had HRs of 0.93 (0.88-0.98) and 0.96
(0.88-1.04), respectively. Among second-generation Italians, the respective HRs were 1.16 (1.03-1.31), 1.06 (0.89-1.26),
1.10 (1.05-1.16) and 0.97 (0.89-1.05). The mortality advantage of first-generation Italians decreased with age.
Conclusions: The mortality risks of first- and second-generation Italians vary substantially. The healthy migrant
effect and health disadvantage among second-generation Italians show characteristic age/sex patterns. Future
investigation of health behavior and cause-specific mortality is needed to better understand different mortality risks.
Such insights will facilitate adequate prevention and health promotion efforts.

Background
Migrants to European countries (e.g., Sweden, Belgium
and the Netherlands) were reported to have lower overall
mortality rates than the respective local population [1-3].
A similar difference has been documented for Latino
immigrants to the United States [4,5]. In Europe as well as
in the U.S., migrants are generally characterized by low
socio-economic status (SES) and working in unhealthy
jobs. Low SES has been shown to be related to unfavorable
health behavior, opportunities and outcomes (e.g., physical
inactivity, smoking, unhealthy dietary habits, difficulties in
accessing health services, morbidity and mortality) [6-8].
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This phenomenon of lower mortality in the socioeconomically disadvantaged Latino population in the U.S.
was called the “Latino mortality paradox” [9]. This term was
later modified in the European context to “Mediterranean
migrants’ mortality paradox” [10].
Established theoretical explanations focus on selective
migration flows of healthy workers (healthy-migrant
hypothesis). Others assume that protective social and
cultural factors from the country of origin entail general
health advantages,e.g., lower suicide rates among migrants
from Southern Europe [11,12]. Generally, the impact of
the culture of origin diminishes with increasing length of
stay [12]. The literature suggests that beliefs and norms
concerning health behavior change due to acculturation
[13]. Language is a proxy for acculturation. Furthermore,
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it has repeatedly been shown that language is an important predictor of health care utilization and health status
[14]. However, it has been reported that acculturation
processes and SES are interlinked and should both be
considered [14].
Methodical and conceptual considerations are related to
the choice of the reference population (host population vs.
non migrating cohort in the country of origin) and distinguish between ‘arrival’ and ‘post-arrival’ phase’ [15].
Further difficulties refer to the re-migration of sick individuals (salmon-bias hypothesis) [3,9] and under-reported
re-emigration (‘over-coverage’ [16]), bothbiasing mortality
figures. However, several findings suggest that the lower
mortality among migrants is at least partially real
[3,5,9,17]. With the Swiss National Cohort (see Methods,
below), we substantially reduce the over-coverage and
other numerator/denominator problems occurring in
mortality analyses among migrant populations.
There is abundant literature investigating cancer
among Italian migrants, e.g. [18]. However, to our knowledge systematic analyses on all-cause mortality are lacking. This paper presents differences in all-cause
mortality between Swiss nationals and individuals with
an Italian background. Italians were the most numerous
foreign population group in Switzerland since World
War II, reaching a maximum of 555,000 persons in 1974
(seasonal workers not included) - i.e., 52% of all foreign
nationals or almost 9% of the overall population of
Switzerland at that time [19].
In Switzerland, health care insurance is mandatory,
and access to health care is regarded to be universal
[20]. However, while lower overall hospitalization rates
were reported for migrants generally, Italians had higher
rates for admissions due to ischemic heart diseases [21].
Self-reported health of immigrants has also been lower
than that of Swiss nationals [22].
In our analyses, we investigate the hypotheses that
compared to native Swiss (1) Italian immigrants possess
an all-cause mortality advantage whereas (2) their offspring demonstrate higher all-cause mortality risk, but
differences in mortality are (3) moderated by the adoption of Swiss regional languages.

Methods
Data

Data were derived from the Swiss National Cohort
(SNC), an anonymous record linkage of census, cause of
death and emigration files [23]. Ethics approval (Nr. 13/
06) was obtained by the Ethics Committee of the Canton
of Zurich (Kantonale Ethik-Kommision, KEK).
Between 1850 and 2000, national censuses were conducted in Switzerland at 10-year intervals in early December
of a census year and information about sex, age, country
of birth, nationality, educational level and marital status
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is taken from the 1990 census. Marital status was categorized into single, married, widowed and divorced/
separated. Educational level was classified according to
the International Standard Classification of Education
(ISCED): compulsory schooling (ISCED levels 0–2),
secondary (3), higher secondary (4) and tertiary education (5–6) [24]. Usual minimal numbers of years for
each educational category in Switzerland are 9, 11–12,
14–15 and 16, respectively. Swiss census enumeration and
registration of deaths occurring in Switzerland (including
cause of death information) is presumed to be virtually
complete [25].
In multilingual persons, the preferred language is also
a significant marker of cultural identity. A special feature
of Swiss censuses is the assessment of mastered languages. Until 1980, censuses included only one language
item (“What language do you think in and do you master best?”), permitting only a single response. Although
in 1990 this question was complemented by additional
language questions, the quality of these items is unsure.
Hence we restricted the analyses to the more reliable
question concerning principal language. One out of four
Italians born in Switzerland still reported Italian as their
main language. Nevertheless, it can be assumed that the
vast majority of individuals with Italian background can
understand both Italian and the regional language, and
that the principal language indicated stands more for
mental acculturation than actual fluency.
For comparisons with the non-migrating cohort in the
country of origin, cross-sectional mortality and population
data for Italy was derived from the WHO mortality database (http://www.who.int/whosis/mort/download/en/).
Migration background

In this study, migration background is conceptualized by
considering both citizenship (addressed as nationality
below) and birthplace. In Swiss law, citizenship is acquired
through descent (jus sanguinis) or naturalization (after a
relatively long stay in the country and sufficient knowledge
of regional language).
Migration status was categorized into four groups:
1) First-generation Italians (in analyses referred to as
“IT, *IT”): Italian nationality, born in Italy
2) Second-generation Italians (IT, *CH): Italian
nationality, born in Switzerland
3) Italy-born Swiss (CH, *IT): Swiss nationality, born in
Italy
4) Native Swiss (CH, *CH): Swiss nationality, born in
Switzerland
The category “Italy-born Swiss” encompasses both naturalized Italian immigrants and native Swiss born in
Italy. In the 1990 census, only one nationality could be
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limit is due to the reliance on educational data from the
1990 census, implying that generally even the youngest
individuals included in our analyses should have reached
their highest educational level by 1990. We further
excluded 186,732 individuals which could neither be
linked to a 2000 census record nor were documented to
have died or emigrated.
Each individual added person-years starting at the
40th birthday and ending either one day before the 90th
birthday, date of death or emigration or December 31,
2008. With respect to all mentioned conditions,
3,399,660 individuals accumulating 698,779 deaths and
44,836,189 person years were included.
Observation time was partitioned into two periods.
The first one begins on the day of the 1990 census
(December 4, 1990) and ends on the 2000 census day
(December 5, 2000). Within this time-span, follow-up
status of the whole study population is known. The
second period starts at December 5, 2000 and ends on
December 31, 2008 and contains an unknown number
of individuals lost to follow-up (all persons without

reported. Swiss nationals with additional citizenship
were instructed to declare themselves as “Swiss”. Therefore, we have no information on individuals’ possible
second nationalities. For multivariate analyses, we further differentiated people with Italian background into
those who reported Italian as principal language and
those reporting the region-specific language (German or
French).
Inclusion/exclusion criteria

The current SNC database encompasses 6,873,687 persons registered in the 1990 census and 1,037,335 deaths
occurring between the 1990 census and the end of 2008.
Individuals with non-Swiss and non-Italian nationality or
born in neither Switzerland nor Italy were excluded. We
further excluded persons living in the Italian-speaking
part of Switzerland (~4%) or reporting a language other
than Italian or the regional Swiss language. Cut-off
points for age at baseline were set at 25 and 90 years.
However, individuals contributed person years and
deaths only after their 40th birthday. The high lower age
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Figure 1 Age-specific size of subpopulation 1990 among men (top) and women (bottom). Yellow area: Italian nationals, born in Italy; red
area: Swiss nationals, born in Italy; orange area: Italian nationals, born in Switzerland. Data source: Swiss Federal Statistical Office/Swiss National
Cohort.
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linked death or emigration record have to be assumed to
be alive at the end of 2008).

For men and women, proportions of Italian nationals were
higher in French- than in German-speaking Switzerland.

Procedures

Age-standardized mortality rates

Statistical analyses were done in Stata 11.2 [26] and
cover descriptive statistics (counts, means and relative
frequencies), age-standardized (WHO standard population “Europe”) mortality rates and multivariate models
(Cox regressions). The proportional hazard assumption
appeared to be widely fulfilled.

In general, age-standardized mortality rates were lower
in first-generation Italians than native Swiss (Table 2).
However, the difference was only significant among
women. In contrast, second-generation migrants had
higher mortality rates than native Swiss. Finally, Italyborn Swiss demonstrated lower mortality than native
Swiss.
For an evaluation of variation by age, we compared
age-specific rates (averaged over the years 1991–2000)
with information from the WHO Mortality Database for
Italy. The comparison showed nearly identical rates for
Italy’s population and native Swiss nationals – only Swiss
aged over 60 years had a mortality advantage (Figure 2).
The healthy migrant effect of first-generation Italian
migrants was clearly observable for men younger than
60 years and women younger than 50 years. Secondgeneration Italians aged less than 45 years had lower and
those aged between 45 and 70 years had higher mortality
compared to Italy’s population as well as native Swiss.

Results
Descriptive analyses

In 1990 and depending on age class, male and female
Italian nationals made up to 11% and 7%, respectively, of
Switzerland’s population (Figure 1). Furthermore, secondgeneration Italians accounted for up to 6% of the population in the birth cohorts 1966–1990.
Among Italian nationals – irrespective of place of birth
– men outnumbered women slightly, whereas almost three
out of four Italy-born Swiss nationals were women
(Table 1). Generally, educational achievement was higher
in Swiss than in Italian nationals and in men than in
women. Among both men and women, Swiss nationals
born in Italy had the highest proportion of tertiary education. Variation in marital status between the four migration categories broadly reflects differences in age structure.

Multivariate analyses

Among men, Cox regressions with the explanatory variables migration group (including best mastered language),

Table 1 Study population, Swiss National Cohort, 1990–2008, 25–89 years at baseline
Men
Individuals included
in analysis

Person-years
Deaths

IT, *CH

CH, *IT

CH, *CH

IT, *IT

IT, *CH

CH, *IT

CH, *CH

Total

German-speaking
Switzerland

74,528

8,315

5,250

1,192,789

46,231

5,482

14,110

1,293,754

2,640,459

French-speaking Switzerland

32,068

3,807

2,983

323,026

20,529

2,400

8,669

365,719

759,201

German- + French-speaking
Switzerland

106,596

12,122

8,233

1,515,815

66,760

7,882

22,779

1,659,473

3,399,660

1990-2000

748,976

34,473

68,081

10,631,070

480,393

19,316

190,449

11,935,429

24,108,187

2000-2008

589,674

64,436

51,598

9,200,327

383,932

41,987

146,106

10,249,943

20,728,002

1990-2000

6,241

1,166

1,132

213,898

2,658

414

2,480

180,515

408,504

2000-2008

6,323

607

885

148,670

2,746

252

2,286

128,506

290,275

46.0

38.2

53.0

49.4

47.0

36.5

55.9

51.4

50.2

Mean age on 1990,12,4
Education (%)

Marital status (%)

Compulsory schooling

59.1

21.4

26.9

19.6

81.7

33.7

62.4

39.5

32.2

Secondary

35.5

64.7

49.8

57.7

16.8

62.4

32.6

54.5

54.5

Upper Secondary

3.9

11.0

13.2

15.1

0.8

2.8

2.4

3.9

8.9

Tertiary

1.4

3.0

10.2

7.5

0.7

1.1

2.6

2.1

4.5

Single

11.1

41.6

8.1

19.2

7.7

41.8

3.4

15.8

17.1

Married

83.4

51.5

83.4

72.2

81.9

50.1

71.6

63.0

68.1

1.3

2.5

3.1

3.5

7.1

4.6

16.9

14.5

9.0
5.9

Widowed
Separated/divorced
Main language (%)

Women

IT, *IT

4.3

4.5

5.5

5.1

3.4

3.5

8.2

6.7

Italian

88.6

23.1

43.7

3.1

91.3

28.4

49.2

3.8

8.4

Preponderant regional
language

11.4

77.0

56.4

96.9

8.7

71.6

50.8

96.2

91.6

Data source: Swiss Federal Statistical Office/Swiss National Cohort.
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Table 2 Age-standardized mortality rates per 100,000 person-years, 1990–2008 individuals aged 25–89 years at baseline
Migration category

Men

(n: 1,642,766)

Deaths(n)

Mortality rates

95%-CI

Deaths(n)

Mortality rates

95%-CI

12564

1532

1493-1572

5403

820

796-845

IT, *IT

Women

(n:1,756,894)

IT, *CH

1773

1944

1843-2045

666

1024

924-1124

CH, *IT

2015

1373

1310-1436

4765

847

820-875

362542

1550

1545-1555

308981

884

880-887

CH, *CH

Data source: Swiss Federal Statistical Office/Swiss National Cohort.
CI = confidence interval.
* = born in; example: IT, *IT: Italians born in Italy i.e. first-generation Italians.

linguistic region (German vs. French), age, marital status,
educational level and a period dummy showed significantly different mortality risks for all migration categories
compared to native Swiss (Table 3). The lowest risks were
observed in first-generation Italian-speaking Italians (HR:
0.89; CI: 0.88-0.91). First-generation Italians who adopted
the regional language also demonstrated a lower risk (HR:
0.93; CI: 0.88-0.98), as well as Italy-born Swiss (irrespective

of language). In contrast, Switzerland-born Italians had
increased mortality risk (Italian speakers: HR = 1.16, CI:
1.03-1.31; regional language speakers: HR = 1.10,
1.05-1.16).
In women, two migrant groups had significantly different mortality risk compared to native Swiss, but only
when adhering to Italian as main language (Table 3):
first-generation Italians and Italy-born Swiss had HR’s of
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Figure 2 Age-specific mortality rates 1991–2000 among men (top) and women (bottom). Dotted blue lines: Switzerland, first-generation
Italians; dashed red lines: Switzerland, second-generation Italians; yellow thick lines: native Swiss nationals; black thin lines: population of Italy.
Data sources: Swiss Federal Statistical Office/Swiss National Cohort and WHO mortality database (Italy).
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Table 3 Cox regression 1990–2008, individuals aged, 25–89 years at baseline.

Age
Migrational group

Educational level

Marital status

Language region
Period

Age

Men

(n: 1,642,766)

Women

(n: 1,756,894)

HR

95%-CI

HR

95%-CI

1.02

1.02-1.02

1.01

1.01-1.02

IT, *IT, Italian

0.89

0.88-0.91

0.90

0.87-0.92

IT, *IT, Regional

0.93

0.88-0.98

0.96

0.88-1.04

IT, *CH, Italian

1.16

1.03-1.31

1.06

0.89-1.26

IT, *CH, Regional

1.10

1.05-1.16

0.97

0.89-1.05

CH, *IT, Italian

0.91

0.86-0.98

0.94

0.90-0.98

CH, *IT, Regional

0.94

0.88-0.99

0.99

0.95-1.03

CH, *CH (ref.)

1

Compulsory school (ref.)

1

Secondary education

0.84

0.83-0.85

0.83

0.83-0.84

Higher secondary education

0.69

0.68-0.69

0.73

0.71-0.75

1
1

Tertiary education

0.59

0.58-0.60

0.68

0.65-0.71

Single

1.49

1.48-1.51

1.29

1.28-1.31

Married (ref.)

1

1

Widowed

1.18

1.17-1.20

1.16

1.15-1.17

Separated/divorced

1.55

1.53-1.57

1.36

1.34-1.38

1.00-1.01

0.95

0.92-0.95

0.94

German-speaking Switzerland (ref.)

1

French-speaking Switzerland

1.00

1

1990-2000 (ref.)

1

2000-2008

0.94

0.94-0.96

1
0.93-0.96

Data source: Swiss Federal Statistical Office/Swiss National Cohort, HR = hazard ratio; CI = confidence interval figures in bold: significant on 5%-level.
* = born in; example: CH, *IT, Italian: Italy born Swiss who see Italian as their best mastered language.

0.90 (CI: 0.87-0.92) and 0.94 (0.90-0.98), respectively. No
effect was observed for Switzerland-born Italians and for
any group having adopted the regional language.
The findings also showed the higher the educational
level, the lower the mortality risk. People living alone
showed significantly higher mortality compared to married people. Mortality was lower in French- than
German-speaking Switzerland among women, but not
among men. Additional models including interaction
terms between migration background and language
region or period showed no remarkable differences.

Discussion
First-generation Italians had a mortality advantage compared to native Swiss. This is in line with international
findings-e.g., a Swedish study on migrants from southern
Europe, ex-Yugoslavia and Turkey [1] and the only Swiss
study on mortality among foreigners [27] which reported
lower age-standardized mortality rates for foreigners
compared to Swiss nationals (men −19%, women −14%).
However, the latter study was cross-sectional and did not
distinguish between migrants and their offspring. Nevertheless, the mortality advantage of Italian immigrants in
Switzerland may be a real phenomenon rather than an
artifact. This notion is also supported by a Belgian study
based on register data [3].

We also found that second-generation Italian men
were exposed to higher mortality risk. In this group,
adoption of the regional language attenuated the excess
mortality observed. Other authors have also documented
higher mortality rates in the offspring of migrants. In
England and Wales, second- and third-generation Irish
people aged 15–44 years demonstrated excess mortality
[28,29]. Sons of Italian migrants in Sweden had a higher
mortality risk than native Swedish nationals [12]. This is
consistent with the acculturation hypothesis. As the duration of stay increases, immigrants increasingly adopt
the local lifestyle and protective features of their culture
of origin are only partially maintained by their offspring
[12]. But for mortality, the acculturation hypothesis has
been confirmed in some, but not all migrant populations
[30-32].
In our study, the mortality advantage in first-generation
Italians was greater for men than women but diminished
in men and lost significance in women who had adopted
the regional language.
In a study on second-generation Italians in Switzerland,
two main types of orientation were differentiated: “casual
Latins” emphasized their Italian origin and only rarely
got involved in Switzerland’s political agenda and discourses [33]. A similar observation was made for Italians
living in Peterborough, UK, characterized as economically
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integrated but socially encapsulated [34]. In contrast to
the “casual Latins” the “sushi-eating secondos” adhered to
a cosmopolitan kind of Italian culture and lifestyle and
signalized interest in cultural diversity and Swiss values
[33]. It may be assumed that adoption of the regional
language corresponds with these constructed ideal types.
If adoption of the regional language is interpreted as an
indicator of acculturation, our results are also in line with
the attenuation of health advantages over time as described above.
Notwithstanding the larger proportion of people with an
Italian migration background in the French-speaking part
of Switzerland, separate Cox regression models could not
discern clear differences in mortality risk between Italians
in German- vs. French-speaking Switzerland, irrespective
of adoption of the regional language.
Controlling for period revealed a period effect which
may be caused by undetected loss to follow-up in the second period. Apart from this, the hazard ratios were very
similar when calculated for both periods separately. The
relationships between migration background and mortality
may therefore be assumed to be stable over time.
Strengths and limitations

The mortality advantage of first-generation Italians in
the context of our study is meaningful as we avoid the
numerator-denominator bias inherent to cross-sectional
studies by using SNC data. Individuals were selected if
they had taken part in both Swiss censuses (1990 and
2000) or are documented to have died or emigrated.
This criterion is important because many migrants who
re-emigrate do not report their move to the authorities.
Indeed, in Sweden, it was estimated that 10% of the
immigrants who leave the country do not fulfill this obligation in order to keep an option open for re-migration
or access to better health care than in their country of
origin [1,35]. In France, the proportion of missing deaths
among Moroccan men was estimated at 23% [10]. However, the SNC also includes deaths which had occurred
abroad as covered by the foreigners’ registration system,
but not the routine mortality statistics. In the first
period, this applies to 381 deaths (4% of deaths of firstgeneration and 1% of Switzerland-born Italians), in the
second period to 933 (10% and 4.5%, respectively).
A few methodical limitations should be mentioned.
First, for the second period (after the 2000 census), information was missing for an unknown number of individuals having emigrated without notification and some
deaths not linkable to the SNC. Restricting the analyses
to the first period (1990–2000) may enhance reliability
but at the expense of statistical power. Sensitivity analyses showed essentially the same patterns when limited
to data from the first period. We, therefore, preferred to
control the pooled analyses with a period dummy.
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Second, we had no information on the exact origin of
migrants. Since there is a substantial south–north gradient in mortality within Italy [36,37], analyses with this
additional information may help explain differences in
mortality between different migration groups. Third, the
migration category ‘Swiss nationals born in Italy’ does
not permit distinction between naturalized Italian immigrants and the offspring of Swiss nationals born in Italy.
A fourth limitation is the lack of data on the duration of
stay and on immigration class. The majority of Italians
in Switzerland immigrated during the 1950s and 1960s.
It is, therefore, possible that the observed differences
between migration categories are confounded by cohort
effects. However, immigration class should not bias our
results.

Conclusions
We found significant differences in mortality between
native Swiss and specific groups of individuals with
Italian background in Switzerland. We observed substantial variation between first- and second-generation
Italians: while first-generation males and females had
a significant survival advantage compared to Swiss nationals, second-generation males demonstrated a significantly higher mortality risk. Given the substantial number
of second-generation Italians, their poorer health might
become a significant public health burden in the future.
The situation of migrants and their offspring with respect to poorer self-reported and actual health status
[2,12,21,22,38] calls for public health actions focused on
second-generation Italians. Further investigations should,
therefore, take a closer look at potential resources (e.g.,
social networks, dietary patterns) and specific risks in
health behavior, morbidity and cause-specific death rates,
in order to customize preventive and health promotion
efforts.
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