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Abstract
Introduction. Cardiovascular disease (CVD) is the first cause of death in Europe and 
over the world. This study analyses health-related behaviours in adults referring doctor-
diagnosed CVDs. 
Materials and methods. We used data from the Italian cross-sectional Behavioural Risk 
Factor Surveillance System PASSI gathered in 2015-2018. Complex survey design analy-
ses included the Taylor series method for variance estimation and Poisson regression for 
associations between socio-demographic characteristics and CVD. 
Results. Among 132,598 respondents, the prevalence of doctor-diagnosed CVD was 5%. 
Higher percentages are observed among: men, older individuals, socioeconomically dis-
advantaged people. Compared to the general population, people with CVD have greater 
risk and aggravating factors, and a worse health status overall. All protective behaviors 
and lifestyles shall be improved. 
Discussion and conclusions. In Italy, adults with CVD are more likely to be exposed 
to aggravating modifiable risk factors: it represents a valuable information for increased 
preventive interventions, even more in the light of the COVID-19 pandemic scenario. 

INTRODUCTION
Nowadays, in Europe and other world regions, 

lengthening of average life and constant increase of 
population ageing on the one hand and a constantly 
decreasing natality on the other hand have determined 
an increasing relative weight of causes for morbidity 
and mortality most associated with the decline of the 
organism, such as chronic noncommunicable condi-
tions. Thus, despite the huge scientific and technology 
advances in their prevention, diagnosis and treatment, 
cardiovascular diseases (CVDs) are by far the leading 
cause of death worldwide [1].

In Europe, slightly over 1.8 million people died from 
diseases of the circulatory system, mainly correspond-

ing with heart attacks and strokes. These conditions 
were the two major causes of deaths in the European 
Union (EU) responsible for 36% and 26% of all deaths 
respectively, despite large decrease in CVD mortality 
[2]. In Italy, since 1990, a significant decline of CVD 
burden, particularly in the age-standardised prevalence 
(-12.7%), mortality rate (-53.8%), and disability-adjust-
ed life years rate (-55.5%) has been observed. In spite of 
such a success in reducing disability, premature death 
and early incidence of CVDs, their burden is still high: 
all-age prevalence CVD increased from 5.75 to 7.49 
million residents in Italy and CVDs confirm to be the 
first cause of death (34.8% of total mortality). Addition-
ally, more than 80% of the CVD-related burden could 
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be attributed to known modifiable risk factors such as 
high systolic blood pressure, dietary risks, high low den-
sity lipoprotein cholesterol, and impaired kidney func-
tion [3].

Given projections by 2030 of more than annually 22.2 
million deaths from CVDs, the World Health Organi-
zation (WHO) introduced a global prevention agenda, 
which emphasizes the role of cardiovascular prevention 
and control, and aims to increase research capacity in 
the field of preventive cardiology to meet the reduction 
of one-third of premature deaths [4]. CVDs are asso-
ciated with a relevant burden on healthcare systems, 
and on society as well. Overall, the impact of CVD on 
population health could be improved by addressing 
behavioural risk/aggravating factors, such as tobacco 
smoking, physical inactivity, overweight and/or obesity, 
along with the implementation of preventive measures 
that are weight loss and smoking cessation or involving 
appropriate treatments for hypertension, and diabetes 
mellitus among at risk population. Additionally, CVDs 
relate to a low socioeconomic status (SES): they do not 
in fact equally distribute in the population and mostly 
affect deprived groups [5]. Lifestyle-based preventive 
cardiology aims to combat the CVD burden by behav-
ioural interventions [6].

We used data from the Behavioural Risk Factor 
Surveillance System (BRFSS) PASSI (Progressi delle 
Aziende Sanitarie per la Salute in Italia) to estimate 
CVD in the adult population (18-69 years) in Italy and 
describe their health profile. More in detail, the specific 
objectives are: (i) to estimate the CVD prevalence, over-
all and in different groups; (ii) to assess the occurrence 
of CVD behavioural risk factors in people with and 
without CVD. Such these figures are relevant to identify 
gaps in prevention and plan effective preventive policies 
and better-tailored health promotion interventions.

MATERIALS AND METHODS
Data source and study population

PASSI is an ongoing cross-sectional Italian BRFSS 
that originated by express commitment of the National 
Centre for Disease Prevention and Control of the Ital-
ian Ministry of Health: the National Institute of Health 
(Istituto Superiore di Sanità; ISS) is in charge of its cen-
tral coordination, but it is carried on by Regions and 
Local Health Units (LHUs) [7, 8]. Since 2008, PASSI 
has been monitoring the prevalence of the major be-
havioural risk factors for chronic noncommunicable 
diseases and compliance level to the main preventive 
measures among the adult population (18-69 years of 
age) living in Italy. PASSI represents a useful tool for 
Regions and LHUs to describe the general population 
health profile, in order to plan health promotion and 
prevention interventions and monitor their effective-
ness over time towards the objectives of the National 
Prevention Plan (NPP) [9].

In each LHU participating in the surveillance, the 
PASSI monthly sample is extracted by a random mo-
dality from an enrolment list of residents and is strati-
fied by gender and age (18-34, 35-49, 50-69 years) in 
the same proportion than the reference population. 
Specially trained personnel from the LHUs’ public 

health departments administer telephone interviews 
using a standardised questionnaire. Eligibility PASSI 
criteria are: falling within the target age range (18-
69 years), being reachable on a telephone number 
(landline or mobile), not being hospitalised nor insti-
tutionalised, understanding the Italian language (in 
the autonomous province of Bolzano the interviewees 
have the option of being interviewed in German), and 
having the ability to participate in the interview. The 
PASSI operational protocol encompasses the field-
substitution technique. Once data are collected, they 
are anonymised and electronically recorded in a na-
tional database, and an annual dataset is created by 
aggregation of the interviews, which are finalised in 
the calendar year. Furthermore, four-year datasets are 
combined to ensure adequate sample size for allowing 
population subgroups explorations. By the way, PASSI 
methods for data collection have been described more 
in detail elsewhere [10].

In the period 2015-2018, 133,070 people (almost 
90% of adult population overall) were interviewed in 
more than 90% LHUs (89 out of 101 in 2018). Adults 
aged 18-69, resident in Italy, totalled 40,769,022 indi-
viduals on January 2017, 1st. The outcome rates are 
calculated according to the guidelines of the American 
Association for Public Opinion Research and the Re-
sponse Rate is 80% in 2018 [11].

Indicator definitions
Information on CVDs are retrieved by asking the 

interviewees if a physician has ever diagnosed or con-
firmed any of the following: (i) myocardial infarction, 
cardiac ischaemia or coronary disease; (ii) other heart 
diseases such as heart failure or valvulopathy; (iii) 
stroke or cerebral ischaemia. The analysis considered 
people who referred at least one of these health condi-
tions. PASSI collects also data on socio-demographic 
characteristics such as: gender, age, educational level 
(none or primary school, middle school, high school, 
university), economic difficulties in making ends meet 
by the available financial resources (many, some or not 
at all), nationality (Italian or other) and geographic 
residence area as categorised by the National Institute 
of Statistics criteria (North, Centre, South and major 
islands). 

This study focuses on four cluster topics related to 
CVD prevention. Two groups of indicators related to 
health and risk profile of people with CVD: (i) health 
status (number of unhealthy days), depressive symp-
toms screened by the Patient Health Questionnaire 2 
(PHQ-2) [12], referred diagnoses of any chronic dis-
ease, (ii) cardiovascular risk factors (CVRFs) as diabe-
tes, hypertension, raised blood cholesterol, overweight/
obesity, and modifiable lifestyle risk factors (tobacco 
smoking, higher risk alcohol consumption, physical in-
activity, poor daily consumption of fruit and vegetable). 
The other two variable categories concern preventive 
measures of CVD risk: (iii) compliance with protective 
factors; (iv) advice by healthcare professionals on cor-
rect lifestyles promotion (such as to quit smoking, lose 
weight, engage in regular physical activity, reduce salt 
and alcohol consumption). 
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Statistical analysis
Different analyses of the 2015-2018 dataset included, 

first, estimation of prevalence, and relative 95% confi-
dence intervals (95% CI), of CVD burden and as per 
types: (i) ischaemic heart disease, that is myocardial in-
farction, cardiac ischaemia or coronary disease; (ii) oth-
er heart diseases, such as heart failure or valvulopathy; 
(iii) stroke or cerebral ischaemia. We estimated CVD 
prevalence overall in subgroups by socio-demographic 
characteristics. Secondly, we described the health pro-
file and quality of life, the occurrence of modifiable risk/
aggravating factors for CVD, protective behaviours and 
to what extent General Practitioners (GPs) and health-
care workers advice CVD-diagnosed people on healthy 
lifestyles in comparison with people without CVD [13]. 
Prevalence estimates are weighted (at regional and 
national levels) by assigning each record a probability 
weight equal to the inverse of the sampling fraction in 
each LHU stratum. 

The statistical package STATA 13 software (Stata-
Corp LP) supplied data analysis.

Complex survey design analyses were conducted, us-
ing the Taylor series method for variance estimation. To 
estimate prevalence for principle indicators from PASSI 
data, the function of STATA required specification for 
the strata, primary sampling units, sampling weights or 
probabilities. Standard errors are computed using Tay-
lor series linearisation.

A Poisson regression with robust variance was used 
first to estimate adjusted prevalence ratios for evaluating 
the association between CVD and socio-demographic 
characteristics and then to compare health and risk pro-
file of people with CVD versus people without CVD. 
Cross-sectional studies with binary outcomes analysed 
by logistic regression are frequent in the epidemiologi-
cal literature. However, the odds ratio can importantly 
overestimate the prevalence ratio. On the contrary, 
Poisson models with adjusted variances provide correct 
point and interval estimates, and the advantage being 
the prevalence ratio as the measure of association, it 
therefore represents not only a viable model other than 
logistic regression to analyse cross-sectional data with 
binary outcomes, but also more interpretable and easier 
to communicate, especially to a non-epidemiologist au-
dience [13].

All prevalence ratios are adjusted for gender, age, 
educational level, perceived economic difficulties, na-
tionality and geographic area of residence. 

RESULTS
A total of 133,070 people was interviewed from 2015 

to 2018; the analysis considered 132,598 records actu-
ally, because 472 were missing in CVD items. The dis-
tributions of the sample by age and gender closely re-
flect those of the resident population for the years and 
geographical areas considered [14]. The CVD preva-
lence in the adult population in Italy was 5% (stroke 
and ischaemia 0.82%, myocardial infarction, cardiac 
ischaemia or coronary disease 1.89%, and other heart 
diseases 2.97%) (Table 1). The CVD prevalence was sig-
nificantly higher in the following subpopulations: older 
persons vs 18-34 years (35-49 and 50-69 years; adj. 

PR=2.75, p<0.001 and adj. PR=9.69, p<0.001), people 
with lower educational level vs graduates (high school 
adj.PR=1.11, p=0.032; compulsory school adj.PR 1.26, 
p<0.001; and primary school or none adj. PR=1.81, 
p<0.001), individuals who referred some or many 
economic difficulties (adj. PR=1.18; p<0.001 and adj. 
PR=1.62; p<0.001, respectively vs people without dif-
ficulties), residents in the North vs in the Southern Italy 
(adj. PR=1.08; p=0.029). Women result to be less af-
fected by CVD than men (4.2% vs 5.9%; adj. PR=0.67; 
p<0.001) as well as foreign citizens in comparison with 
Italians (2.8% vs 5.1% adj. PR 0.73; p<0,001) (Table 1).

The Table 2 compares health status, quality of life, 
cardiovascular risk and modifiable risk/aggravating 
factors in people with and without cardiovascular dis-
eases. Data show a worse perceived health and qual-
ity of life profile among people diagnosed with CVD 
than the rest of the sample: they state to feel unwell, 
bad or very bad, three times more (68.5% vs 27.5%; adj. 
PR=3.3, p<0.001) and to have lived more than 14 un-
healthy days in the last month, both related to physi-
cal (19.1% vs 5.3%; adj. PR=3.3 p<0.001) and psycho-
logical health (16.4% vs 6.3%; adj. PR=2.6 p<0.001), as 
well as per daily activity limitations (12.2% vs 2.6%; adj. 
PR=3.4 p<0.001). People affected by CVD reported 
to suffer from these health issues two times more fre-
quently than others: depressive symptoms (14.1% vs 
5.5%; adj. PR=2.0, p<0.001) and at least one chronic 
disease among cancers, respiratory diseases, renal fail-
ure, diabetes or liver diseases (40.1% vs 13.8%; adj. 
PR=2.4, p<0.001). The CVD group refers CVRFs 
more frequently than others: diabetes diagnosis (18.6% 
vs 4%; adj. PR=2.4, p<0.001), hypertension (55.9% vs 
17.8%; adj. PR=3.0, p<0.001), high cholesterol (44.2% 
vs 21.3%; adj. PR=1.9, p<0.001) and overweight/obe-
sity (61.1% vs 41.5%; adj. PR=1.3, p<0.001). Individuals 
with CVD have never abandoned unhealthy habits such 
as smoking, alcohol use at risk, physical inactivity and 
low consumption of fruit and vegetables that, as well as 
CVRF, represent aggravating factors for the progression 
of CVD they are affected by, for the onset of new car-
diovascular events and other noncommunicable diseas-
es (NCDs). Compared to people without CVD, among 
people with CVD we observed slightly lower prevalence 
for tobacco smoking (22.3% vs 25.9%; adj. PR=0.9, 
p<0.001) and at-risk alcohol consumption (12.1% vs 
17.4%; adj. PR=0.9, p=0.002), even if the figure is not 
significant for usual high drinking (4.0% vs 3.0%; adj. 
PR=0.9, p=0.233); whereas physical inactivity is very 
more frequent (43.3% vs 34.0%; adj. PR=1.2, p<0.001), 
but low fruit and vegetable consumption is nearby com-
parable (52.5% vs 48.9%; adj. PR=1, p=0.149).

With regard to protective behaviours, people with 
CVD show to be much more compliant than CVD-free 
group, except for engaging in leisure-time physical exer-
cise; there is not instead significant difference in reach-
ing out the “five a day” formula for fruit and vegetable 
consumption (Table 3). The compliant behaviour in 
CVD-diagnosed individuals is verified for: attempts to 
quit smoking in the previous 12 months (45% in CVD 
group vs 32.9% among those without any CVD; adj. 
PR=1.8, p<0.001), being on diet to lose weight if obese 
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or overweight (34.7% vs 24.2%; adj. PR=1.6, p<0.001), 
uptake of the seasonal flu vaccination (30.4% vs 8.4%; 
adj. PR=2.6, p<0.001). Data highlight also that health 
professionals advise people affected by CVD on healthy 
lifestyles more than non-CVD people, with concern to 
all the six items investigated (quitting smoking, losing 
weight if overweight/obese or in presence of high cho-
lesterol, engaging in physical activity, reducing higher 
risk alcohol consumption, reducing salt use if blood 
pressure is high). The major health professions’ advice 
to CVD group is just slightly higher for the suggestion 
on reducing salt consumption to people with elevated 
blood pressure. 

DISCUSSION
CVD prevalence and comparison with other sources

In Italy, the PASSI surveillance system is a unique 
epidemiological source that, basing on a continuous 
data collection on randomised specific groups of resi-
dent population, allows global health data analysis. Fur-
thermore, experiences of comparison with health data 
of hospital admissions are very few and limited because 

of selection bias; thus, any accurate rate of diagnosis is 
confirmed so far. It is noteworthy that administrative 
data and local registries present widely different encod-
ing data collecting. Other Italian sources reveal a com-
parable prevalence of CVD: the National Institute of 
Statistics calculates a 3.9% prevalence of heart diseases 
(heart attacks and other) by its cross-sectional health 
interview survey in 2015. Others appreciated a valuable 
CVD burden in Italy where, over ten years (2008-2012), 
the prevalence of myocardial infarction remained stable 
(1.6% in men; about 0.5% in women) and that of stroke 
decreased in men (from 1.2% to 0.7%) [15]. In 2020, 
the GBD 2017 Italy Cardiovascular Diseases Collabo-
rators found an increase in all-age prevalence of CVD 
from 5.75 to 7.49 million Italian residents [3].

Socio-demographic factors
PASSI data show higher CVD prevalence in men, 

older persons and socioeconomically disadvantaged 
groups. These results by age and gender are compa-
rable with data from other Italian and European sta-
tistic studies. According to Eurostat, in the EU in 

Table 1
Distribution and prevalence of cardiovascular diseases, association with socio-demographic characteristics by Adjusted Prevalent 
Ratios (Poisson Regression Model). PASSI 2015-2018 (n = 132,598)

Characteristics All sample (n=132,598) Cardiovascular disease-diagnosed people (n=6,545)

Distribution Prevalence Adjusted Prevalence Ratioa

% % (95% CI) Adj.PR (95% CI) p value

Age group

18-34 26.5 0.9 (0.8-1.0) 1.00 - -

35-49 33.4 2.6 (2.4-2.8) 2.75 (2.38-3.17) p<0.001

50-69 40.0 9.8 (9.5-10.2) 9.69 (8.49-11.1) p<0.001

Gender

Male 48.9 5.9 (5.6-6.1) 1.00 - -

Female 51.1 4.2 (4.0-4.4) 0.67 (0.63-0.71) p<0.001

Education level

University 17.3 3.1 (2.8-3.4) 1.00 - -

High school 48.0 3.9 (3.7-4.1) 1.12 (1.01-1.23) p=0.032

Middle school 28.8 6.4 (6.1-6.7) 1.26 (1.13-1.39) p<0.001

Primary school or none 5.9 12.9 (12.0-13.9) 1.81 (1.60-2.04) p<0.001

Economic difficulties*

None 46.7 4.2 (4.0-4.4) 1.00 - -

Some 39.9 5.1 (4.9-5.4) 1.18 (1.10-1.26) p<0.001

Many 13.4 7.7 (7.2-8.2) 1.62 (1.49-1.77) p<0.001

Geographic area of residence§

North 37.1 5.1 (4.9-5.3) 1.08 (1.01-1.16) p=0.029

Centre 22.7 4.5 (4.3-4.8) 0.97 (0.90-1.05) p=0.472

South 40.1 5.2 (4.9-5.5) 1.00 - -

Nationality

Italian 95.4 5.1 (5.0-5.3) 1.00 - -

Other 4.6 2.8 (2.4-3.3) 0.73 (0.62-0.86) p<0.001

aAdjusted prevalence ratio for: gender, age, educational level, perceived economic difficulties, nationality and geographic area of residence).
*Self-reported difficulties in making ends meet by the available financial resources.
§The Southern Italy includes the two major islands (Sardinia and Sicily) as per census criteria by the Italian National Institute of Statistics.
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2016 over 609,000 deaths (one in eight overall) were 
due to coronary diseases, with a rate of deaths from 
coronary heart diseases standing at 1,190 deaths per 
million inhabitants. In every EU Member State, the 
age-standardised rate of men dying from coronary 

heart diseases was higher than for women, with 1,620 
deaths per million men compared to 870 deaths per 
million women; for Italy, the rates were 148 deaths per 
100,000 in men and 96 deaths per 100,000 in women. 
CVD is often considered a disease of older age, and in-

Table 2
Prevalence (95% CI) of health status/quality of life, cardiovascular risk factors, modifiable risk/aggravating factors in people with 
and without cardiovascular diseases (CVDs) by Crude/Adjusted Prevalent Ratios (Poisson Regression Model). PASSI 2015-2018 (n 
= 132,598)

Variables People  
w/CVDs

(n=6,545)

People  
w/o CVDs

(n=126,053)

People w/CVDs vs  
People w/o CVDs

% (95% CI) % (95% CI) Crude PRa p-value Adj. PRb p-value

Health status/
quality of life

Bad health status perceived 68.5
(67.1-69.9) 

27.5
(27.2-27.8)

5.195 <0.001 3.309 <0.001

+14 unhealthy days 
(physical health)

19.1
(17.9-20.4) 

5.3
(5.2-5.5)

4.747 <0.001 3.319 <0.001

+14 unhealthy days 
(psychological health)

16.4
(15.3-17.6) 

6.3
(6.1-6.5)

3.147 <0.001 2.634 <0.001

+14 unhealthy days 
(daily activity limitations)

12.2
(11.1-13.3) 

2.6
(2.5-2.7)

5.084 <0.001 3.381 <0.001

Depressive symptoms 
(PHQ-2)

14.1
(13.0-15.3) 

5.5
(5.4-5.7)

2.589 <0.001 2.029 <0.001

At least one chronic disease* 40.1
(38.6-41.6) 

13.8
(13.6-14.1)

3.757 <0.001 2.360 <0.001

Cardiovascular 
risk factors

Diabetes^ 18.6
(17.4-19.9) 

4.0
(3.9-4.2)

4.581 <0.001 2.380 <0.001

High blood pressure§ 55.9
(54.4-57.5) 

17.8
(17.5-18.1)

5.122 <0.001 2.992 <0.001

High cholesterol° 44.2
(42.6-45.8) 

21.3
(21.0-21.6)

2.706 <0.001 1.875 <0.001

Overweight/ obesity 61.1
(59.6-62.6) 

41.5
(41.1-41.8)

2.134 <0.001 1.347 <0.001

Modifiable risk/
aggravating 
factors

Tobacco smoking

Current smokers 22.3
(21.0-23.6) 

25.9
(25.6-26.2)

0.830 <0.001 0.867 <0.001

Former smokers 34.6
(33.2-36.1) 

16.7
(16.4-16.9)

2.488 <0.001 1.761 <0.001

Alcohol consumption

Higher risk# 12.1
(11.2-13.1) 

17.4
(17.1-17.6)

0.671 <0.001 0.876 0.002

Usual 4.0
(3.5-4.6)

3.0
(2.9-3.1)

1.325 <0.001 0.920 0.233

Binge drinking 7.2
(6.5-8.0)

9.4
(9.2-9.6)

0.758 <0.001 0.892 0.042

Between meals 3.6
(3.2-4.1)

8.5
(8.3-8.7)

0.417 <0.001 0.938 0.368

Physical inactivity 43.3
(41.7-44.8)

34.0
(33.7-34.3)

1.450 <0.001 1.218 <0.001

Low fruit and vegetable 
consumption (≤2 portions/day)

52.5
(51.0-54.0) 

48.9
(48.6-49.3)

1.146 <0.001 1.045 0.149

aCrude prevalence ratio.
bAdjusted prevalence ratio for: gender, age, educational level, perceived economic difficulties, nationality and geographic area of residence.
*Among cancers, respiratory diseases, diabetes, renal failure, liver diseases.
^People told by a doctor that they have diabetes.
§People told by a doctor that they have high blood pressure.
°People told by a doctor that they have high cholesterol.
#This category includes people who, in the previous 30 days, had one or more of the following alcohol consumption modalities: usually high (consuming on 
average >2 for men and >1 for women alcohol units per day), binge drinking (consuming ≥5 for men and ≥4 for women alcohol units in a unique occasion), 
exclusively or mostly between meals.
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deed its prevalence does rise with age. However, CVD 
is responsible for many premature deaths in men and 
women - around 192,000 people die before the age of 
65 (22% of all deaths under 65 years) in the EU [2]. 
It is widely acknowledged that the risk of developing 
CVD is inversely related to SES in high income coun-
tries, and low SES is associated with worse health out-
comes, even if access to medications is equitable. In 
deprived people, we found a higher CVD prevalence 
than in advantaged people, which is a consistent result 
[5]. Even if a non-Italian nationality appears to work as 
a protection factor, we verified a better cardiovascular 
health to foreign citizens, but we cannot exclude social 
vulnerability as barriers in accessing early diagnosis 
and effective treatments. Conversely, several studies 
actually show that migrant status could be a marker 
of social vulnerability only for some ethnic groups with 
high CVD incidence [16]. The absence of geographic 
gradient should be framed within the study of other as-
pects, such as the effect of mortality rate, effectiveness 
and accessibility to treatments; therefore, continued 
collection of epidemiological data stratified by socio-
demographic characteristics is necessary. 

Modifiable factors
The majority of individuals has at least one NCD be-

fore death and, given that CVD represents a major dis-
ease group [3], lifestyle-based preventive cardiology has 
a growing research footprint. PASSI findings on people 
who outlived a CVD event show quite alarming levels as 
per the four modifiable lifestyle risk factors associated to 
NCDs. Tobacco smoking is the leading cause of CVD 
morbidity and mortality, and the relation of this habit 
to the risk for developing up to 36 different subtypes of 
CVD, across fatal and non-fatal outcomes, is an actual 
research subject [17]. From the analysis drawn by PAS-
SI, although the prevalence of current smokers among 
CVD-patients is lower than the one detected in CVD-
free people and, conversely, the former is much keener 
to quit smoking, however this unhealthy behaviour is 
adopted by more than a fifth of CVD-diagnosed indi-
viduals. If the lower figure of at-risk alcohol consump-
tion among CVD individuals is in line with the strong 
evidence of cardiovascular health benefiting from de-
creasing or moderate alcohol consumption [18], scarce 
consumption of fruit and vegetable (i.e., ≤2 servings per 
day) hardly occurs regardless of suffering from CVD. 

Table 3
Prevalence (95% CI) of protective behaviours and advice on healthy lifestyles by health professionals in people with and without 
cardiovascular diseases (CVDs) by Crude/Adjusted Prevalent Ratios (Poisson Regression Model). PASSI 2015-2018 (n = 132,598)

Variables People  
w/CVDs

(n=6,545)

People  
w/o CVDs

(n=126,053)

People w/CVDs vs  
People w/o CVDs

% 
(95% CI)

% 
(95% CI)

Crude 
PRa

p-value Adj. PRb p-value

Protective 
behaviours

Current smokers attempting to 
quit smoking

45.0
(41.6-48.4)

32.9
(32.2-33.6)

1.628 p<0.001 1.754 p<0.001

Overweight/obese people on diet 34.7
(32.9-36.6)

24.2
(23.7-24.7)

1.598 p<0.001 1.631 p<0.001

Engaging in leisure-time physical 
activity

53.2
(51.6-54.7)

61.2
(60.8-61.5)

0.733 p<0.001 0.893 p<0.001

Reaching out five a day 11.9
(11.0-12.8)

9.9
(9.7-10.1)

1.210 p<0.001 1.085 p=0.063

Seasonal flu vaccine uptake (last 
campaign)*

30.4
(28.3-32.5)

8.4
(8.1-8.7)

4.154 p<0.001 2.566 p<0.001

Advice on 
healthy lifestyles 
by health 
professionals

Current smokers advised to quit 
smoking

77.7
(74.8-80.3)

50.1
(49.3-50.8)

3.284 p<0.001 2.551 p<0.001

Overweight/obese people 
advised to lose weight

65.5
(63.5-67.4)

45.9
(45.3-46.5)

2.099 p<0.001 1.994 p<0.001

Inactive people advised to 
engage in regular physical activity

41.4
(38.9-43.9)

26.1
(25.5-26.7)

1.892 p<0.001 1.711 p<0.001

Higher risk alcohol consumers# 
advised to drink less

14.4
(11.5-17.9)

6.1
(5.6-6.5)

2.461 p<0.001 1.685 p<0.001

People with high blood pressure§ 

advised to reduce using salt
88.4

(87.0-89.7)
85.4

(84.8-86.0)
1.256 p<0.001 1.173 p=0.011

People with high cholesterol° 
advised to lose weight

57.6
(55.2-59.9)

43.2
(42.3-44.1)

1.666 p<0.001 1.539 p<0.001

aCrude prevalence ratio.
bAdjusted prevalence ratio for: gender, age, educational level, perceived economic difficulties, nationality and geographic area of residence.
*PASSI data refer to the time interval 2015-2018; interviewees report compliance with seasonal flu vaccination in the previous yearly campaign.
#This category includes people who, in the previous 30 days, had one or more of the following alcohol consumption modalities: usually high (consuming on 
average >2 for men and >1 for women alcohol units per day), binge drinking (consuming ≥5 for men and ≥4 for women alcohol units in a unique occasion), 
exclusively or mostly between meals.
§People told by a doctor that they have high blood pressure.
°People told by a doctor that they have high cholesterol.
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On the contrary, it is worrisome the increased percent-
age of physically inactive people with CVD because, 
during the last decade, it has been confirmed how much 
sedentary behaviour, especially time spent sitting, repre-
sents a major CVD risk factor by 15%. Wijndaele et al. 
proved that one additional hour per day spent watching 
TV is associated with an augmented 6% CVD risk, ris-
ing to 8% for the solely coronary disease [19], and on a 
mid-age female sample, being seated at least 10 hours 
per day increases the CVD risk by 18% compared to a 
sedentariness ≤5 hours per day [20]. 

As expected, in the CVD group raised blood pres-
sure, overweight and/or obesity, high blood cholesterol 
and diabetes exceed the values characterising CVD-
free population. Increased risk of developing CVRF 
can potentially increase the CVD risk, and exposure to 
CVRFs during early adulthood is associated with ad-
verse cardiovascular outcomes in later life [21]. Being 
affected by a CVD represents a health outcome, but 
also a risk itself: this is evident in the burden of dis-
ease reported by CVD patients who suffer from at least 
one NCD thrice more than CVD-free people as well as 
from a poor-quality state of living overall and depressive 
symptoms. The INTERHEART study identified the 
five major behavioural factors which, together, account 
for >80% of the incidence of myocardial infarction, 
and the risk cumulative effects directly relate to the in-
creased number of premature deaths [22]. In addition 
to that, whereas lifestyle modification is a proven cost-
effective mean of reducing premature deaths through 
both population-based and individual preventive inter-
ventions, people with established CVD do not achieve 
behavioural targets – particularly in smoking and obe-
sity – even though interventions such as a family-based 
multidisciplinary programme that offers risk reduction 
interventions to high-risk patients [23].

Although the current Italian NPP 2020-2025 further 
recognises and acknowledges modifiable lifestyles as 
health priority issues [9], PASSI shows that preven-
tive cardiology can be further improved in individu-
als who may be at risk and in those with established 
disease [6]. Medical advice on healthy lifestyles that is 
a clearly effective action is nevertheless practiced too 
little and mainly applied to reduce a certain risk rather 
than develop specific preventive interventions. A pop-
ulation-based study on individuals without CVD (pri-
mary prevention sample) vs CVD patients found that a 
physician-led lifestyle advice is less frequent in the pri-
mary prevention sample [24]. The combined presence 
of hypertension and hypercholesterolemia increases 
considerably the risk for cardiovascular complications: 
consequently, non-pharmacological treatment includes 
weight reduction, appropriate dietary measures such as 
alcohol and salt restriction, cessation of smoking and 
increasing physical activity [25]. PASSI indicated low 
values of health professionals’ advice overall, but some 
issues such as alcohol drinking seem even more neglect-
ed if compared to others, as salt use, typically envisaged 
as relating to cardiovascular health.

Lastly, CVD represents not only a disease condition 
but also a further aggravating risk in case of infectious 
diseases: some evidence is available on that about sea-

sonal influenza and already consistently in case of CO-
VID-19 infection, as well. CVDs are in fact associated 
with significantly worse outcomes in COVID-19 patients 
[26]. Moreover, the burden of disasters seems to have 
indirect long-term effects on cardiometabolic health 
[27] and even COVID-19 pandemic could have such 
long-term repercussions of cardiometabolic parameters 
that, in turn, expose to greater risk of CVD. Against this 
new backdrop, primary prevention is essential to reduce 
the incidence of CVD overall as well as, in patients with 
CVD, the control of clinical parameters, through appro-
priate therapy on the one hand and by monitoring and 
contrasting unhealthy lifestyle on the other. 

Strengths and limitations
The main strength of the study is about the repre-

sentative sample of the general population in age 18-
69 years living in Italy. It means also that data analysis 
including specific groups of randomised resident popu-
lation are selection bias free. The PASSI information 
is currently used both at local such as regional level to 
evaluate specific preventive interventions goals estab-
lished by the NPP (e.g., reducing sedentary habits, 
numbers of smokers and salt consumption). Further-
more, due to its large sample size and proven reliability 
and validity, through analysis on specific subpopula-
tions (such as the present study on CVD prevalence 
and socio-demographic characteristics) PASSI identi-
fies groups which might be most at risk and need for 
interventions, providing insight for high-priority issues 
and relevant gaps in public health. Despite these assets, 
it has limitations as follow.

Self-reporting. As per any interview-based health sur-
vey, PASSI data (except for the main demographic char-
acteristics: gender, age, residence) are self-reported; the 
information released can be somehow biased, generat-
ing underestimated or overestimated percentages. So-
cially undesirable behaviours are prone to underestima-
tion, anyway self-reported data on heart diseases show 
adequate consistency and sensitivity, and are extremely 
important in public health [28]. Being ever diagnosed 
or confirmed any CVD refers to a relevant and rare be-
haviour and is not affected by misclassification or recall 
bias [29, 30]. Nevertheless, no information is available 
on age at diagnosis.

Unit nonresponse. Because nonrespondents often dif-
fer from interviewees for characteristics under consid-
eration, high nonresponse rates can lead to inaccurate 
measures of the indicators. There is no general consen-
sus about which value is acceptable, because the altera-
tion of the estimates depends on many factors, such 
as survey design, study population, reasons for nonre-
sponse, explored variables [31]. However, the PASSI 
sample is extracted from the LHU lists of residents and 
this procedure translates to a much wider coverage than 
similar surveys (e.g., the American BRFSS) so that, as 
indicated in the “Methods”, the final response rate is 
>80% and, then, goodly assessed [10].

CONCLUSIONS
This study highlights indeed the potential gain in 

cardiovascular health profiling individuals as for pres-
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ence or absence of CVD as well as for modifiable risk 
factors.

Our study opens up to further in-depth analyses to 
explore the direct and indirect impact of the SARS-
CoV-2-related crisis on people’s health with a particular 
focus on major cardiovascular risk factors.

Strengthening cardiovascular prevention programs 
and communication campaigns clearly result to be 
needed in order to achieve a valuable improvement of 
the advice delivered by health professionals that, even 
before the pandemic crisis, was at very low levels. Evi-
dence shows worldwide to what extent governments 
and individuals are in the position for reducing the 
health and socioeconomic burden caused by CVD risk. 
Monitoring health-related behaviours is definitely cru-
cial to plan, implement and evaluate effective preven-
tive policies and interventions.
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