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Introduction

The analysis of local epidemiological data en-
ables to design prevention interventions targeted at
the studied area and to assess the impact over time.
In Italy prevention interventions are poor and, as
well as throughout Europe, large segment of the
population has uncontrolled cardiovascular risk fac-
tors and does not adopt appropriate lifestyles [1].

Further studies are therefore indispensable for
planning interventions to prevent cardiovascular in-
volving the broad population. 

Epidemiological data are essential for planning
and evaluating prevention interventions targeted to
the territory. Numerous studies have analyzed the
mortality rates and the prevalence of classic cardio-
vascular risk factors. On the contrary prospective
data relating to non-fatal cardiovascular events are
poor [2].

This work, which was established under a pro-
ject on epidemiology and primary prevention of car-
diovascular diseases, would help to know the inci-
dence of cardio-cerebro-vascular events in a
Mediterranean area.

Methods

Data were collected as part of Project VIP
(Valle dell’Irno Prevenzione), a project of epidemi-
ology and primary prevention of cardiovascular
diseases, in the province of Salerno [3-5]. The VIP
project is part of the CINDI Program [6, 7] of the
World Health Organization. In the years 1998/99
study has involved the creation of the baseline
through cross-sectional survey, in which they were
collected physiological parameters related to a co-
hort of 1200 men and women aged between 25 and
74 years [3]. Only 3.3% of men and 0.2% of
women reported a previous myocardial infarction
and 0.7% of men and women reported a previous
stroke. The cross-survey was conducted across a
sample of people randomly chosen from the popu-
lation of residents of the towns of Baronissi and
Mercato S. Severino, examined by standardized
methods recommended by the MONICA Project
and the Observatory Cardiovascular Epidemiology
[8-9].

Ten years later (2008-09) life status of all par-
ticipants was monitored through the municipality of
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Background: Data relating to non-fatal cardiovascular
events are poor but these data are essential to organize tar-
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Methods: We calculated the rates of morbidity from
cardiovascular events covering the period 1998/99 - 2008/09,
in a cohort of 1200 persons (600 men and 600 women) aged
25 to 74 years. Data were standardized using the European
standard population.

Results: The incidence of events to ten years of non-
fatal myocardial infarction was 2,2% in men and of 1,8% in
women. PCI interventions to ten year have been 3,3% in
men and 3,4% in women, the interventions of aorto-coro-

nary bypass have been 2,4% and 0,5% for men and women
respectively. While all major cardiovascular events have
been more frequent in men, in women there was a higher in-
cidence of stroke (1,6% vs 0,9%).

Conclusion: Although by comparison with other Euro-
pean countries Italy is among the countries considered at
low-risk of coronary heart disease, in Campania cardiovas-
cular diseases reach higher rates than the rest of the
country. Our results are in keeping with the literature data
and confirm that cardiovascular diseases are a major public
health problem. Local analysis are useful in providing addi-
tional information for planning prevention interventions
targeted to its own territory.
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residence and the people were contacted by letter or
telephone or through primary care physicians. The
collected data were matched with deterministic
method (full name, date of birth, telephone
number), with hospital discharge records and
RENCAM cards, made available by service exper-
tise. In this way we have obtained information on
health status and any deaths of 1175 of 1200 people
visited in the period 1998-99: 587 men and 588
women. The sample size was slightly reduced com-
pared to the initial sample. The events considered
were concerning cardiovascular morbidity (ICD-
10: 120-125 and 160-169). In this study we con-
sider and describe the incidence of non-fatal events:
Cardiovascular events (CVE). Events were
grouped into: myocardial infarction (AMI), angina,
stroke, coronary artery bypass graft (CABG), per-
cutaneous coronary intervention (PCI), transient is-
chemic attack (TIA), percutaneous transluminal an-
gioplasty (PTA) or carotid endoarterectomy, aortic
aneurysmectomy.

The events considered were those for which
there was documentation (medical record or medical
report).

The data have been retrieved from:
– Medical records found at the referral hospital;
– Documentation provided by general practitioner;
– Documentation provided by patient (medical

records of other hospital and / or medical report).
We have obtained the overall number of people

affected by events, the number of deaths, the
number of subjects with non-fatal cardiovascular
events and the number of subjects with non-cardiac
vascular events, but at the same time the frequency
of cardiovascular events and revascularization pro-
cedures in the following way:

1) we have identified 86 (62 men and 24 women)
fatal events;

2) in people in life (525 men and 564 women) we
have detected non-fatal cardiovascular events
and identified subjects who reported at least one
event.
Finally, we have calculated the incidence rates,

standardized using a direct method considering the
European standard population as reference.

Incidence of events is reported as N° events /
100 people for a period of 10 years.

Results

Mortality data (Figure 1) are reported in a pre-
vious article [10]. The CVE recorded in 10 years
were 126 (71 men and 55 women). It should be
noted that non-fatal cardiovascular events were al-
ready being recorded in the youngest age group (25-
34 years). The non-fatal events were more frequent
than with mortality, with the exception of men aged
65-74 years where, instead, deaths are more fre-
quent. The incidence of CVE is show in Table 1 and
Table 2. In the older group myocardial infarctions
occurred in 3.5% of women and 3.4% of men over
10 years. The interventions of PTCA, in 10 years,
were amounting to 3.3% in men and 3.4% in
women, with a different frequency for the age:
higher among younger age groups in men, higher in
the older age groups in women. The CABG were
less frequent: 2.4% in men and 0.5% in women.
Major cardiovascular events were more frequent in
men with the exception of stroke, which were de-
tected more frequently in women (1.6% vs 0.9%; P
value = 0.01). 
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Table 1. -  Incidence of major cardiovascular events at 10 years



Discussion

The cardio-cerebro-vascular diseases in the
Campania region are among the most of the
Mediterranean and the high incidence of non-fatal
cardiovascular events recorded in our work confirm
this result. These data are consequence of the high
prevalence of cardiovascular risk factors in the pop-
ulation, showed also from data of the Cardiovas-
cular Epidemiology Observatory [9], collected in
the same year in which we have enrolled our cohort
in the study (part of the data collected in Campania
belongs to the same territory). These data show that
all risk factors considered have a higher prevalence
in Campania than the Italian average: 6 of 6 in
women and in 4 of 6 men (Table 3). In Campania the
province of Salerno presents a standardized mor-
tality rate, for the years 90-94, slightly lower than
the regional one, but still higher than the Italian one,
especially for women [11]. A survey in our area, in
the early 90s showed a mortality rate from cardio-
vascular disease of 50% of the general one [12].

The morbidity data are more difficult to com-
pare because, in Europe, there is no systematic col-
lection relating to non-fatal cardiovascular events
[2]. There are few prospectively collected data, such
as in our study. For this reason our data offer a more

complete view of the problem. The most important
aspects to highlight are:
– Events increase with age;
– In women the incidence of cardiovascular events

increases with age to reach the highest values in
the older group, while in men the incidence is
greatest in the decade 55-64 years of age, to be
reduced in the next, where cardiovascular mor-
tality becomes rather higher;

– The incidence of nonfatal myocardial infarction
is similar in both men and women in the age
group 65-74 years (3.5%);

– The procedures of myocardial revascularization
(CABG and PTCA) are particularly frequent in
both sexes and all ages, attaining the highest in
men between 55 and 64 (13.5% in 10 years) and
in women between 65 and 74 years (10.5%).
The higher number of revascularizations in men
is probably the consequence of a lower level of
coronary atherosclerosis in women, but prob-
ably a minor medical attention for women;

– Major cardiovascular events are more frequent in
men with the exception of strokes, which are more
frequent in women. This phenomenon has been
shown in other studies about Campania population
and it is likely a result of the high prevalence of hy-
pertension and obesity in women in Campania [13].
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Table 2. - Cardiovascular events in ten years, expressed as a percentage, in both sexes. Standardized data with the
European population as reference

Events Men Women P value

cardiovascular mortality 3,6% 1,4% 0.01

AMI 2,2% 1,8% NS

Angina 0,7% 0,2% NS

CABG 2,4% 0,5% 0.01

PTCA 3,3% 3,4% NS

Stroke 0,9% 1,6% 0.47

TIA 1,3% 0,2% 0.44

PTA carotid 0,6% 0,4% NS

Figure 1. -  Percentage distribution of causes of mortality - Men and Women Standardized data with the European population as reference.



In conclusion we confirm that cardiovascular
disease with their high incidence of mortality and
morbidity are major public health problem, as they
need high spending care, often leading to premature
disability and resulting in a significant emotional
burden on patients and families. The levels of inci-
dence and mortality of cardiovascular events high-
lighted in this study in an area of Campania region
concern because cardiovascular disease is pre-
dictable. Acting on the main risk factors, that are
widely known, it is possible to reduce the risk: there
are clear demonstrations of a low incidence of car-
diovascular events in populations at low risk [14].
The data on the elderly population are very inter-
esting: in this age group the incidence of events
reaches levels that need to reflect upon why they are
probably the consequence of a further decline in at-
tention toward preventive measures.

Furthermore, an analysis of avoidable mortality
from ischemic heart disease with primary preven-
tion interventions [15] shows how the Campania is
the region with the largest number of preventable
deaths for both sexes: 62.5% of cases in men (Italy
48.5%) and 21.2% of cases in women (13.8% in
Italy) could be avoided.

This shows how the implementation of prospec-
tive studies, the collection and analysis of epidemi-
ological data acquire significance only if the infor-
mation obtained will be used by the clinic to con-
tinue to build cardiovascular prevention programs
targeted to the area studied. For this purpose, it be-
comes increasingly necessary to raise awareness of
clinical cardiologists to consider the epidemiolog-
ical data among the tools necessary to optimize their
strategies for intervention in the population. This in-
tervention is even more important if it is lowered
into the reality of reference.

The aim is to promote dialogue among clinical
cardiologists, primary care physician and practi-
tioners of prevention through the discussion of data
like this our study.
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Table 3. - Prevalence of major cardiovascular risk factors in Italy and in Campania (age 35-74 years). Cardiovascular
Epidemiology Centre data - year 1998 (9).

Men Women

Italy Campania P value Italy Campania P value

Hypertension 33% 29% < 0.01 28% 33% < 0.01

Hypercholesterolemia 21% 19% < 0.05 23% 27% < 0.01

Smokers 33% 41% < 0.01 23% 25% < 0.05

Sedentary 34% 35% NS 46% 52% < 0.01

Diabetes 10% 11% NS 7% 8% NS

Obesity 17% 18% NS 21% 33% < 0.01
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