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ABSTRACT
Objectives To assess in the Italian general adult 
population the trends of blood pressure (BP) and 
prevalence of raised BP (RBP), hypertension and its 
control in order to evaluate population health and care, 
and the achievement of an RBP 25% relative reduction as 
recommended by the WHO at population level.
Design Results comparison of health examination 
surveys, cross- sectional observational studies based on 
health examination of randomly selected age and sex 
stratified samples including residents aged 35–74 years. 
Data of the 2018/2019 survey were compared with the 
previous ones collected in 1998/2002 and 2008/2012.
Setting Health examination surveys conducted in 
Italy within the CUORE Project following standardised 
methodologies.
Participants 2985 men and 2955 women examined in 
1998/2002, 2218 men and 2204 women examined in 
2008/2012 and 1031 men and 1066 women examined in 
2018/2019.
Primary and secondary outcome measures Age- 
standardised mean of BP, prevalence of RBP (systolic 
BP and/or diastolic BP ≥140/90 mm Hg), hypertension 
(presenting or being treated for RBP) and its awareness 
and control, according to sex, age class and educational 
level.
Results In 2018/2019, a significant reduction was observed 
in systolic BP and diastolic BP in men (1998/2002: 136/86 
mm Hg; 2008/2012: 132/84 mm Hg; and 2018/2019: 
132/78 mm Hg) and women (132/82 mm Hg, 126/78 mm 
Hg and 122/73 mm Hg), and in the prevalence of RBP (50%, 
40% and 30% in men and 39%, 25% and 16% in women) 
and of hypertension (54%, 49% and 44% in men and 45%, 
35% and 32% in women). Trends were consistent by age 
and education attainment. In 2018/2019, hypertensive men 
and women with controlled BP were only 27% and 41%, but 
a significant favourable trend was observed.
Conclusions Data from 2018/2019 underlined that RBP 
is still commonly observed in the Italian population aged 
35–74 years, however, the WHO RBP target at that time 
may be considered met.

INTRODUCTION
Raised blood pressure (RBP) is a condi-
tion constituting a leading cause of prema-
ture death and disability worldwide, since it 
significantly increases the risk of heart attack, 
stroke, kidney failure, dementia and blind-
ness.1 The main contributors to RBP are 
unhealthy eating behaviours—among which 
sodium excess—physical inactivity, excess of 
weight, smoking habit, harmful use of alcohol 
and exposure to persistent stress.2

The value of BP, in particular of systolic 
BP (SBP), is included in the risk charts for 
estimating the probability of incurring or 
dying from a cardiovascular event, both for 
the strong aetiological significance and for its 
simplicity and low cost.3–5

To combat global mortality from non- 
communicable diseases (NCDs), at the Sixty- 
sixth World Health Assembly in 2013 Member 
States developed a Global Plan of Action, for 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ Use of blood pressure measurements to estimate 
mean of blood pressure and the prevalence of raised 
blood pressure and hypertension.

 ⇒ Recruitment of randomly selected age and sex 
specific samples of residents in 10 Italian regions 
with coverage of the Northern, Central and Southern 
Italian territory.

 ⇒ Adoption of standardised procedures and meth-
ods to collect data in the three health examination 
surveys.

 ⇒ Assessment of blood pressure indicators by sex, 
age- classes and educational levels.

 ⇒ Inadequacy of blood pressure measurement in a 
single day for the diagnosis of raised blood pressure 
and hypertension.

http://bmjopen.bmj.com/
http://orcid.org/0000-0002-8040-5571
http://dx.doi.org/10.1136/bmjopen-2022-064270
http://dx.doi.org/10.1136/bmjopen-2022-064270
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2022-064270&domain=pdf&date_stamp=2022-10-14


2 Donfrancesco C, et al. BMJ Open 2022;12:e064270. doi:10.1136/bmjopen-2022-064270

Open access 

2013–2020 setting global targets that include achieving 
a 25% relative reduction in the prevalence of RBP or 
contain the prevalence of RBP, according to national 
circumstances by 2025, proposed to leading a 33% of the 
relative reduction by 2030, using 2010 as a baseline.6 7 The 
WHO is supporting countries to meet this global target 
and to reduce hypertension as part of WHO’s Thirteenth 
General Programme of Work (2019–2023), which focuses 
on measurable impacts on people’s health at country 
level.

In the Italian adult population, within regional studies 
using several methodologies and definitions, high prev-
alence of RBP was found since the 1970s and the 1980s 
when it resulted just over 50% for those aged 35–69 
years.8–12

Integrated NCDs programmes implemented through 
a primary healthcare approach are an affordable and 
sustainable way for countries to tackle hypertension. In 
Italy, the prevention of NCDs is supported by the ‘Gaining 
Health: making healthy choices easy’ Programme and 
the National Preventive Plans (NPPs), which were imple-
mented in a context in which NCDs were estimated to 
account for 91% of all deaths in the period 2000–2016,13 
with a decreasing trend of premature death from 2000 to 
2016 for both men and women aged between 30 and 70 
years.

WHO recommended improving country- level surveil-
lance and monitoring as a top priority in the fight against 
NCDs, also providing data disaggregated by age, gender 
and socioeconomic groups.14 15 Monitoring should 
provide internationally comparable assessments of the 
trends in NCDs and related risk factors over time, help 
to benchmark the situation in individual countries versus 
others in the same region or development category and 
provide a foundation for advocacy, policy development 
and coordinated action.14 Age- standardised prevalence of 
RBP among adults and mean SBP are among the 25 indi-
cators suggested by the WHO in order to monitor global 
and national progress in the prevention and control of 
NCDs.15

This study aimed to assess temporal trends for mean 
values of BP and heart rate measurements, and for prev-
alence of RBP, hypertension, awareness and control of 
hypertension in the Italian population aged 35–74 years, 
according to sex, age class, educational level and region 
using data measured within the CUORE Project national 
health examination surveys (HESs) 1998–2002, 2008–
2012 and 2018–2019.

METHODS
Study design
Three HESs were conducted in Italy within the CUORE 
Project. The first survey was conducted from May 1998 to 
December 2002 in all Italian regions, enrolling a random 
sample of 100 men and 100 women aged 35–74 years for 
every 1.5 million inhabitants (participation rate 50%). 
The second survey was conducted from March 2008 to 

July 2012, investigating a random sample of 110 men 
and 110 women aged 35–79 years for every 1.5 million 
residents in all Italian regions (participation rate 53%). 
The third survey was conducted from April 2018 to 
December 2019, in 10 regions (out of 20) chosen in the 
Northern, Central and Southern Italy, using a random 
sample of 100 men and 100 women aged 35–74 years in 
each examined region (participation rate 40%). Within 
the three HESs, probability samples included persons 
randomly selected from resident registries through 
stratification by sex and age group (35–44, 45–54, 55–64, 
65–74, 75–79).

The three HESs were conducted by the Italian National 
Institute of Health (Istituto Superiore di Sanità); the first 
and second surveys in collaboration with the national 
scientific association of hospital cardiologists (ANMCO 
- Associazione Nazionale Medici Cardiologi Ospedalieri) 
and its foundation (Fondazione per il Tuo cuore - Heart 
Care Foundation). Survey details were published else-
where.16–19 The three HESs are recognised within the 
Italian National Statistical Program. The second and 
third surveys were also recognised within the European 
HES collaboration.20 21

Study procedures and methods
The CUORE Project HESs used international stan-
dardised procedures and methods for the data collection 
and measurements.16–19

BP measurements were performed applying the appro-
priate cuff to the right arm, while the participant was in a 
sitting position after 5 min at rest. During the 1998–2002 
and 2008–2012 HES, SBP and diastolic BP (DBP) were 
identified at the beginning of the first and fifth phase of 
the Korotkoff sounds using a mercury sphygmomanom-
eter; during the 2018–2019 HES an oscillometric device 
(Omron HEM- 907) was used. Two consecutive readings 
were recorded in the first survey and three consecutive 
readings were recorded in the second and third surveys, 
1 min apart. Heart rate was measured at the wrist between 
the first and the second measurements; it was measured 
at the right wrist by placing the middle fingers of the left 
hand on it to locate the radial artery—when a pulse was 
found, the number of beats felt within a 1- min period was 
counted using a stopwatch as time references. The pres-
ence of a previous diagnosis of hypertension was collected 
by a standardised questionnaire, as well as information 
on pharmacological treatment; the first was investigated 
by asking if any doctor or other healthcare operator had 
previously indicated that the BP was high, the second by 
asking if in the last 2 weeks they had taken medications 
prescribed by a doctor to lower BP and by checking the 
boxes of the drugs being used.

Patient and public involvement
It was not appropriate or possible to involve patients or 
the public in the design, or conduct, or reporting, or 
dissemination plans of our research.
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Statistical analysis
The statistical comparison of the 1998–2002, 2008–2012 
and 2018–2019 CUORE Project HESs data included 
35–74 years old residents in 10 regions, distributed in 
Northern, Central and Southern Italy, involved in all the 
surveys: Piedmont, Lombardy, Liguria, Emilia Romagna, 
Tuscany, Lazio, Abruzzo, Basilicata, Calabria and Sicily.

The average of the first and second BP measurement 
was used for the statistical analysis. As suggested by 
the WHO, RBP was defined as SBP ≥140 mm Hg and/
or DBP ≥90 mm Hg.6 15 Hypertensives were defined as 
those with SBP ≥140 mm Hg and/or DBP ≥90 mm Hg 
or under specific pharmacological treatment and were 
divided into groups of ‘undiagnosed’, ‘diagnosed but 
untreated’, ‘uncontrolled’ (treated and SBP ≥140 mm Hg 
and/or DBP ≥90 mm Hg) and ‘controlled’ (treated and 
SBP <140 mm Hg and DBP <90 mm Hg). The European 
Society of Cardiology (ESC) and the European Society of 
Hypertension (ESH) also consider these cut- off values of 
RBP and hypertension.22

Educational level was selected as a proxy of socioeco-
nomic level; social class was dichotomised as those with 
primary/middle school attainment (≤8 years, lower 
education) and high school/university degree (>8 years, 
higher education).

Mean, SD and 95% CI of SBP, DBP (in all participants 
and in those not under treatment for hypertension) 
and heart rate, as well as prevalence and 95% CI of RBP, 
hypertension and its awareness and control were assessed 
by sex, age group (35–44, 45–54, 55–64 and 65–74 years) 
and periods and, for those with available information, by 
educational level.

Following the suggestion reported in the WHO Global 
NCDs Action Plan 2013–2020,6 10 indicators, where appro-
priate, were age standardised using the direct method, 
referring to the age- specific and sex- specific distribu-
tions of the Italian adult population in 2000, 2010 and 
2019 (Italian National Institute of Statistics - ISTAT), 
for the 1998–2002, 2008–2012 and 2018–2019 HESs, 
respectively.23 Data were also age standardised using the 
European Standard Population 2013 for international 
comparisons.24

Indicators assessed in the most recent period, 2018–
2019, were compared with those of previous periods, 
1998–2002 and 2008–2012. The associations between 
indicators and age class and educational level were also 
assessed within periods. Regarding continuous indicators, 
a t- test was used to compare indicators means between 
periods, and analysis of variance was used to compare 
them within periods by age class and educational level. 
Regarding categorical indicators, the χ2 test was used 
to compare prevalence indicators between periods and, 
within periods, by age class and educational level. Compar-
isons of indicators between periods were also conducted, 
adjusting by age and educational level, using linear (for 
continuous indicators) and logistic (for categorical indi-
cators) regression models, considering indicators as 
dependent variables, and period (2018–2019/1998–2002 

or 2018–2019/2008–2012), age (35–54/55–74 years) and 
educational level (high/low) as independent variables; 
the statistical significance of the period was reported in 
tables. Two- sided p values<0.05 were considered statisti-
cally significant. Statistical analyses were performed using 
SAS software, release 9.4.

RESULTS
After the exclusions of persons with missing data for SBP 
or DBP or use of specific drug treatments (8 persons in 
1998, 18 in 2008 and 9 in 2018), 2985 men and 2955 women 
(mean age±SD: men 55±11 and women 54±11), 2218 men 
and 2204 women (mean age±SD: men 55±11 and women 
55±11) and 1031 men and 1066 women (mean age±SD: 
men 55±11 and women 55±11) were included in the anal-
ysis of the 1998–2002, 2008–2012 and 2018–2019 HESs, 
respectively (online supplemental table S1).

BP and heart rate measurements
The evaluation of the temporal trend of the mean BP 
shows in the period 2018–2019 as compared with 20 years 
before a significant reduction in SBP and DBP in both 
men (132/78 mm Hg in 2018–2019 with a 3% of reduc-
tion for SBP and 10% of reduction for DBP) and women 
(122/73 mm Hg, with a reduction of 7% and 11%, respec-
tively), while in the period 2018–2019 compared with 10 
years earlier, a reduction in mean SBP is observed only 
in women (3%), being stable in men, and in mean DBP 
both in men and women (7%) (table 1). Similar trends 
are also observed for those not under antihypertensive 
drugs, and by age groups and education level (table 1, 
online supplemental tables S2–S5, figures 1 and 2).

Within the 1998, 2008 and 2018 periods, mean SBP and 
DBP was higher in men than in women, regardless of anti-
hypertensive drug treatment use, class of age and educa-
tional level, although not always statistically significant, 
especially in the 1998–2002 period considering that the 
difference increased progressively over time, passing from 
3% in 1998–2002 to 4% in 2008–2012 until it reached 8% 
in 2018–2019 (table 1, online supplemental tables S2–S5, 
figures 1 and 2). Within those periods, in both men and 
women, mean SBP and DBP, regardless of antihyperten-
sive drug treatment use, progressively increased by age 
group and was tendentially higher in those with a lower 
level of education, except DBP in men (online supple-
mental tables S2–S5). The mean SBP difference between 
educational levels increased progressively in the 1998, 
2008 and 2018 periods in both men and women (men: 
2%, 3% and 4% and women: 7%, 8% and 12%) (online 
supplemental tables S4,S5, figures 1 and 2).

The mean heart rate was progressively increasing in 
the three survey periods, both in men and women, in 
all age groups and education levels, remaining between 
66 and 74 beats per minute. Within the 1998, 2008 and 
2018 periods, no significant differences are observed in 
the mean heart rate by age group, with the exception of 
women in 1998–2002 for whom it decreases starting from 

https://dx.doi.org/10.1136/bmjopen-2022-064270
https://dx.doi.org/10.1136/bmjopen-2022-064270
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55 years; there are no differences between levels of educa-
tion with the exception of men in 2018–2019 for whom 
there is an average level of heart rate higher in the lowest 
level of education.

Hypertension drug treatment, RBP and hypertension
The prevalence of antihypertensive drug treatment use 
in men showed a significant increase by 7% in 2018–2019 
compared with 20 years earlier, it remained stable for 
men compared with 10 years earlier and for women in 
the three survey periods (table 1), however a significant 
increase was observed in 2018–2019 compared with 20 
years earlier in men aged 55 years and over and women 
aged 65 years and over (online supplemental tables S6, 
S7). The general increase in the use of antihypertensive 
drug treatment in men was especially observed among 
those with higher education level; in women, a generally 
stable prevalence was observed regardless of education 
level (online supplemental tables S8, S9). Antihyperten-
sive drug treatment use was higher in men than in women 
in 1998–2002, and reached more similar values between 
men (25%) and women (23%) in 2018–2019.

The prevalence of RBP was 30% in men and 16% in 
women in 2018–2019, significantly decreased compared 
with 20 and 10 years earlier: in men it decreased by 
20% and 10%, respectively, and in women 23% and 9%, 
respectively (table 1). The decreasing trend of RBP was 
progressively higher by age classes, reaching, in 2018–
2019 compared with 1998–2002, the 27% in men and 
38% in women aged 65–74 years, while it was similar 
between educational levels both in men and women 
(online supplemental tables S6–S9, figures 1 and 2).

The prevalence of hypertension was 44% in men and 
32% in women in the 2018–2019, significantly decreased 
compared with 20 and 10 years earlier: in men it decreased 
by 9% and 5%, respectively, and in women 13% and 4%, 
respectively (table 1); in men the decrease was observed 
among those aged 35 to 54 years both compared with 20 
and 10 years earlier, in women in all age groups compared 
with 20 years earlier, while from 55 to 74 years of age 
compared with the previous 10 years; similar decreasing 
trend was observed between educational levels with a 
more favourable trend among more educated women 
(online supplemental tables S6–S9, figures 1 and 2).

As expected, within periods, both in men and women, 
prevalence of RBP and hypertension significantly 
increased by age group and was tendentially higher in 
those with a lower level of education (online supple-
mental tables S6–S9, figures 1 and 2). Prevalence of RBP 
and hypertension decreased or remained stable in all 
Italian regions both in men and women (figures 3 and 4, 
and online supplemental table S10).

Awareness and control of hypertension
In 2018–2019, prevalence of undiagnosed hyperten-
sion resulted in 36% and 28% of hypertensive men and 
women, with a decreasing trend of 17% in comparison 
with 20 years earlier both in men and women and 3–4% 
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Figure 1 Mean of blood pressure and prevalence of raised blood pressure, hypertension and controlled hypertension based 
on measurements, by age class, educational level and period. Italian resident men aged 35–74 years, the CUORE Project 
Surveys 1998–2002, 2008–2012 and 2018–2019. Bars refer to 95% CIs. Statistics by educational level were age- standardised 
by Italian National Institute of Statistics - ISTAT Italian population 2000, 2010 and 2019, respectively. Higher education—high 
school or college; lower education—primary or middle school. Raised blood pressure: systolic blood pressure ≥140 mm Hg 
and/or diastolic blood pressure ≥90 mm Hg. Hypertension: systolic blood pressure ≥140 mm Hg and/or diastolic blood pressure 
≥90 mm Hg and/or under specific pharmacological treatment. Controlled hypertension: under drug treatment for hypertension 
with systolic blood pressure <140 mm Hg and diastolic blood pressure <90 mm Hg. Pool of the following Italian Regions: 
Piedmont, Lombardy, Liguria, Emilia Romagna, Tuscany, Lazio, Abruzzo, Basilicata, Calabria and Sicily.
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Figure 2 Mean of blood pressure and prevalence of raised blood pressure, hypertension and controlled hypertension based 
on measurements, by age class, educational level and period. Italian resident women aged 35–74 years, the CUORE Project 
Surveys 1998–2002, 2008–2012 and 2018–2019. Bars refer to 95% CIs. Statistics by educational level were age- standardised 
by Italian National Institute of Statistics - ISTAT Italian population 2000, 2010 and 2019, respectively. Higher education—high 
school or college; lower education—primary or middle school. Raised blood pressure: systolic blood pressure ≥140 mm Hg 
and/or diastolic blood pressure ≥90 mm Hg. Hypertension: systolic blood pressure ≥140 mm Hg and/or diastolic blood pressure 
≥90 mm Hg and/or under specific pharmacological treatment. Controlled hypertension: under drug treatment for hypertension 
with systolic blood pressure <140 mm Hg and diastolic blood pressure <90 mm Hg. Pool of the following Italian Regions: 
Piedmont, Lombardy, Liguria, Emilia Romagna, Tuscany, Lazio, Abruzzo, Basilicata, Calabria and Sicily.
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in comparison with 10 years earlier (table 1); these 
trends were found in particular in those aged 45 years 
and over and were similar by educational level, with 

some advantage in women with higher education (online 
supplemental tables S6–S9). Within periods, both in men 
and women, prevalence of undiagnosed hypertension 

Figure 3 Prevalence of raised blood pressure based on measurements, by sex, regions and period. Italian resident men and 
women aged 35–74 years, the CUORE Project Surveys 1998–2002, 2008–2012 and 2018–2019. Italian regions: Piedmont, 
Lombardy, Liguria, Emilia Romagna, Tuscany, Lazio, Abruzzo, Basilicata, Calabria and Sicily. Prevalences were age- 
standardised by Italian National Institute of Statistics - ISTAT Italian population 2000, 2010 and 2019, respectively. Raised blood 
pressure: systolic blood pressure ≥140 mm Hg and/or diastolic blood pressure ≥90 mm Hg.

https://dx.doi.org/10.1136/bmjopen-2022-064270
https://dx.doi.org/10.1136/bmjopen-2022-064270
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was higher among younger men and women but similar 
between educational levels (online supplemental tables 
S6–S9).

Prevalence of not controlled hypertension was found 
to be halved in women, from 30% of 1998–2002 to 16% 
in 2018–2019 (table 1); favourable, but much more 

Figure 4 Prevalence of hypertension based on measurements, by sex, regions and period. Italian resident men and women 
aged 35–74 years, the CUORE Project Surveys 1998–2002, 2008–2012 and 2018–2019. Italian regions: Piedmont, Lombardy, 
Liguria, Emilia Romagna, Tuscany, Lazio, Abruzzo, Basilicata, Calabria and Sicily. Prevalences were age- standardised by 
Italian National Institute of Statistics - ISTAT Italian population 2000, 2010 and 2019, respectively. Hypertension: systolic blood 
pressure ≥140 mm Hg and/or diastolic blood pressure ≥90 mm Hg and/or under specific pharmacological treatment.

https://dx.doi.org/10.1136/bmjopen-2022-064270
https://dx.doi.org/10.1136/bmjopen-2022-064270
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contained, trend was found in men with a reduction of 
2% (table 1). Within periods, both in men and women, 
prevalence of uncontrolled hypertension was found 
increasing by age classes and tendentially higher in those 
with lower educational level (online supplemental tables 
S6–S9).

Although in 2018–2019 only 27% of hypertensive men 
and 41% of hypertensive women had their BP under 
control, a positive growth trend of hypertension under 
control was observed both in men and women, with an 
increase in 2018–2019, compared with 20 years earlier, of 
20% in men and 31% in women (10% and 14%, respec-
tively, compared with 10 years earlier) (table 1). An 
important increase was observed in men from the age of 
55 years and in women in all age groups; similar trend 
for more or less educated men, while a more favourable 
trend is observed among more educated women (online 
supplemental tables S6–S9, figures 1 and 2). In 2008–
2012 and 2018–2019, in men, prevalence of controlled 
hypertension increased by age classes (in women only in 
the last survey), and in the latter two surveys it is higher in 
men with higher education levels (online supplemental 
tables S6–S9).

Results, age standardised according to the European 
standard population 2013, are available in online supple-
mental tables S11–S15.

DISCUSSION
Data of measured BP in random samples of the general 
Italian population aged 35–74 years during three HESs 
conducted in 1998–2002, 2008–2012 and 2018–2019, 
showed a significant reduction, in 2018–2019 compared 
with 20 years earlier, of SBP and DBP mean levels and 
prevalence of RBP and hypertension. The reductions were 
consistent with respect to sex, age classes and education 
level and were detected to different extents in almost all 
Italian regions. This favourable decline in mean BP and 
in the prevalence of RBP and hypertension was observed 
in 2018–2019 even when compared with 10 years earlier, 
except for mean SBP in men which was stable. Although 
around 7 out of 10 men and 6 out of 10 women with RBP 
still in 2018–2019 did not have their BP under control 
(because it is not diagnosed, diagnosed but not treated or 
treated but not under control), an important increase in 
RBP control was observed in 2018–2019 compared with 
20 years earlier, for men mostly due to a decrease in the 
prevalence of undiagnosed high BP and for women also 
due to a reduction in the prevalence of uncontrolled RBP.

These results, which to our knowledge are based on the 
most recent national measured data on Italian general 
adult population, responds to the WHO’s request to 
provide information on effectiveness of national policies 
and strategies, showing, in relation to the objective indi-
cated in the Global Action Plan 2013–2020 (25% relative 
reduction in the prevalence of RBP or containment of the 
prevalence of RBP by 2025, proposed leading to a 33% 
of relative reduction by 2030), a significant decline from 

1998–2020 to 2018–2019 in the prevalence of RBP, from 
50% to 30% in men and from 39% to 16% in women, 
equal to a relative reduction of 41% and 58%, respec-
tively, and also a significant decline from 2008–2012 to 
2018–2019, from 40% to 30% in men and from 25% to 
16% in women, equal to a relative reduction of 25% and 
36%, respectively.6

Mean values of SBP and DBP, as well as prevalence of 
RBP trends are consistent with those of other studies 
conducted in the Italian adult population. NCD Risk 
Factor Collaboration, that pooled data of population- 
based studies with measured BP in adults aged 18 years 
and older from 200 countries, showed that within the 36 
Italian surveys (at community, subnational and national 
levels, including the CUORE Project surveys 1998–2002 
and 2008–2012), mean values of SBP and DBP, as well 
as prevalence of RBP decreased during 1995–2015 
period.25 26

In some other European countries, such as UK, Switzer-
land, Spain, Sweden, Norway, Netherlands, Luxemburg, 
Ireland, Germany, France, Finland, Belgium and Austria, 
a decline of BP levels was also observed with various inten-
sities both in men and women, while in other countries, 
mainly from Eastern Europe, such as Slovenia, Slovakia, 
Serbia, Romania, Poland, Lithuania, Hungary, Greece, 
Czech Republic and Portugal, a trend of decline was 
observed in women and a stable or slightly increasing 
trend in men; in other countries, such as Moldova, 
Croatia, Bosnia and Herzegovina and Albania, a stable 
or an increasing trend is still ongoing both in men and 
women.25 26

High- income countries have begun to reduce hyper-
tension in their populations through strong public 
health policies such as the reduction of salt content in 
processed food and widely available early diagnosis and 
treatment that tackle hypertension and other risk factors 
together.2 27 Also in Italy, an explanation of the reasons 
why a decrease in mean BP and in the prevalence of RBP 
is observed in the general adult population might be on 
the one hand the enhancement of its early detection, 
treatment and control and on the other hand successful 
national programmes of primary prevention which have 
led to an increase in the normal weight prevalence and 
to the reduction of the daily consumption of salt in the 
general adult population, despite the average levels of 
daily potassium consumption being not yet adequate.16–18 
In the last two decades, the ‘Gaining Health’ Programme 
and NPPs in Italy were oriented to reduce risk factors 
associated to the increase of BP, such as physical inac-
tivity, excess of weight and salt consumption, as well as the 
smoking habit, through intersectional strategies at both 
population (eg, facilitating the choice of correct lifestyles) 
and individual levels (eg, motivational counselling and 
specific therapeutic groups), promoting and supporting 
national surveillance systems and monitoring studies, and 
through voluntary agreements for salt reduction in food 
products, school and workplace programmes, and public 
awareness campaigns.28 As an example, aimed directly at 

https://dx.doi.org/10.1136/bmjopen-2022-064270
https://dx.doi.org/10.1136/bmjopen-2022-064270
https://dx.doi.org/10.1136/bmjopen-2022-064270
https://dx.doi.org/10.1136/bmjopen-2022-064270
https://dx.doi.org/10.1136/bmjopen-2022-064270
https://dx.doi.org/10.1136/bmjopen-2022-064270
https://dx.doi.org/10.1136/bmjopen-2022-064270
https://dx.doi.org/10.1136/bmjopen-2022-064270
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the diagnosis and control of RBP, in the NPP 2005–2008 
the promotion of a multifactorial cardiovascular diseases 
(CVD) risk assessment, based also on BP measurements, 
and its monitoring over time in clinical practice has 
been explicitly included. As well as, NPP 2014–2019 also 
focused on the early identification and integrated assess-
ment of persons with NCDs risk factors, to be directed 
towards an adequate systemic management, able to 
enhance personal resources for the conscious adoption 
of correct life, or when necessary, towards suitable multi-
disciplinary therapeutic and assistance paths.

Additional findings of the study, including higher level 
of BP and RBP/hypertension in men than in women 
and more severe values in the southern Italy regions and 
tendentially in people with lower education levels, are 
consistent with results from other Italian and European 
studies,25 26 29 and are in line with the association of excess 
of weight and salt consumption with gender, education 
level and Italian macro- area.16 17 19 30 31

As far as the favourable trend of increase in hyperten-
sion awareness, treatment and control is concerned, it 
could be due to the greater diffusion and compliance with 
the guidelines for hypertension in clinical practice that 
include simplified recommendations. In Italy, over the 
period of our analysis, the antihypertensive treatment was 
based on the guidelines drawn up by the ESC/ESH22 32–34 
which indicated as threshold for immediate treatment 
BP ≥180/110 or BP of 140–179/90–109 (depending on 
CVD risk stratification) after lifestyle modifications, with 
a treatment target that has changed over time (2003: 
BP <140/90 mm Hg; 2007: BP <140/90 mm Hg and BP 
<130/80 mm Hg in high CVD risk; 2013: BP <140/90 mm 
Hg; 2018: DBP <80 mm Hg for all and SBP 120–129 mm 
Hg for persons aged <65 years or SBP 130–139 mm Hg for 
persons aged ≥65 years). The progressively lower thresh-
olds for diagnosing hypertension and the beginning of 
treatment also may have contributed to this favourable 
trend based on the threshold of 140/90 mm Hg. In addi-
tion, over time, treatment efficacy and control for some 
patients suffering from smaller side effects of the earliest 
generations of drugs improved thanks to the availability 
of newer drugs.35

Early detection and treatment of RBP and other risk 
factors, as well as public health policies that reduce expo-
sure to behavioural risk factors, have contributed to the 
gradual decline in mortality due to heart disease and 
stroke in Italy and other high- income countries over the 
last three decades.36 37

Strengths and limitations
Major strengths of this study are the following: the use 
of standardised procedures and methods to assess BP 
measurements, allowing objective and reliable estimates 
of SBP, DBP and RBP; the checking of drug boxes to 
assess the use of specific pharmacological treatments; 
a good national coverage with the enrolment of study 
participants from half of the Italian regions distributed 
in Northern, Central and Southern Italy; the random 

selection and the sex and age classes stratification of 
samples from the general population.

Conversely, we acknowledge some study limitations, 
which should be taken in consideration when interpreting 
results. First, because of the choice of urban districts for 
the random selection of the study participants within the 
surveys, the results may not be representative of the habits 
of the population living in rural areas. The participation 
rates in the surveys were lower than desirable, yet consis-
tent, with lower contact rates occurring in more highly 
urbanised areas and with a decreasing trend of partici-
pation observed in HESs in other European countries.38 
The cross- sectional design of the study does not allow to 
assess causality of the associations between SBP, DBP and 
RBP and educational level. There were differences in the 
educational level distribution between the three surveys, 
which is consistent with the increase of secondary and 
tertiary education assessed in adults from 2008 to 2017 
by the Italian National Institute of Statistics.39 The use 
of mercury sphygmomanometer in the 1998–2002 and 
2008–2012 surveys and of an oscillometric device in the 
2018–2019 survey (due to the European Union regula-
tion 847/2012 that banned the sale of mercury sphygmo-
manometers from 10 April 2014 onwards40) may affect 
comparison among surveys41; however, the oscillometric 
device used in HES 2018–2019 was certified according to 
international validation protocol to ensure that the device 
measures accurately in comparison with the mercury 
sphygmomanometer; in addition it should prevent the 
observer’s error due to the use of a mercury sphygmoma-
nometer, and the common standardised protocol based 
on aspects such as room temperature, disturbing noises, 
lighting, adequacy of the table and chair for the measure-
ment, interaction between the survey participant and 
the measurer, availability of different cuffs may minimise 
variation due to measurement technique.21 42 43 Anyway, 
with all device types, mercury and aneroid sphygmoma-
nometers, and oscillometric devices, calibration error 
may bias the results.44 Hypertension diagnosis should be 
based on several BP readings taken on several occasions 
(at least two), as recommended by international guide-
lines22; however, epidemiological studies are based on BP 
measurement in a single visit, possibly with two or more 
measurements repeated during the same visit.21 45

CONCLUSIONS
BP assessment in three independent surveys on the Italian 
population aged 35–74 years, carried out in 10 regions 
approximately 10 years apart from each other, showed a 
significant reduction of BP mean values and prevalence 
of RBP and hypertension in 2018–2019 compared with 
20 years earlier, with a favourable trend also observed 
compared with 10 years earlier. This reduction was inde-
pendent of gender, age and educational level and met 
the 25% target for reduction/containment of the RBP 
prevalence indicated in the WHO Global Action Plan 
2013–2020 by 2025 with baseline as 2010. Although in 
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2018–2019 underdiagnoses and non- control of elevated 
BP was still largely prevalent in Italy, a favourable trend in 
the control of RBP has been observed.

Although systematic and periodic monitoring are neces-
sary to observe the trend and control of BP in the coming 
years, also in relation to the direct and indirect effects of 
the COVID- 19 pandemic, these results have major public 
health implications in so much as they encourage the 
initiatives undertaken by the Italian Ministry of Health in 
order to contain risk factors associated to the onset of RBP 
at individual and population level through the ‘Gaining 
Health: making healthy choices easy’ Programme and 
the NPPs. In continuity with the NPP 2014–2019, the 
NPP 2020–2025 renewed the commitment to the health 
promotion and the prevention of NCDs by providing 
preventive and protective interventions according to a 
life- course approach and aiming at the early identifica-
tion and management of persons with risk factors.

Prevention and control of RBP involve multistake-
holder collaboration, such as governments, academia, 
the food and beverage industry and civil society. In view 
of the enormous public health benefits of BP control, 
some concerted action has been implemented and data 
demonstrate that the prevention of RBP is today an 
attainable goal.
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