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Introduction: the causal link

Cardiovascular diseases (CVDs) are a major cause of 
morbidity and mortality throughout the world. In the 
United States, CVDs affect many racial or ethnic groups, 
and this fact has an extremely high cost that is estimated 
around $200 billion annually in healthcare services, drugs, 
and loss of productivity. Much of this burden is due to 
insufficient implementation of prevention strategies and 
poor control of atherosclerotic cardiovascular disease 
(ASCVD) risk factors in many adults (1,2). According to 
World Health Organization data, smoking determines 
10% of all CVDs (3). Tobacco smoking usage causes 
approximately 6 million death per year throughout the 
world, in the United States almost 500,000 deaths can be 

attributed to smoking and about 10% of these deaths are 
caused from second-hand smoke exposure. Epidemiologic 
studies have supported the assumption that cigarette 
smoking increases the incidence of myocardial infarction 
and fatal coronary artery diseases (4). The increased risk 
of cardiovascular events has also been shown for low-tar 
cigarettes and smokeless tobacco. Even passive smoking 
is responsible for a 30% increased risk of ASCVD, a little 
less than half of the risk increase in active smokers that is 
around 80% (5,6). Ever since the Framingham study, the 
epidemiologic investigations have tried to identify people 
with a high likelihood for a future cardiovascular events in 
order to make actionable interventions to reduce the risk. 
The concept of “risk factors” was made popular by Kannel et 
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al. with their publication “Factors of risk in the development 
of Coronary Heart disease” (7). In that era, the first clinical 
risk scores were popularized, a logistic model with 7 risk 
factors was proposed and it included “cigarettes smoked” (8).  
The Framingham Risk score for coronary heart disease 
(CHD), published in 1998 by Wilson and colleagues, 
is the most popular risk profile; sex-specific prediction 
equations were formulated to predict CVD risk according 
to age, diabetes, smoking, blood pressure categories, total 
cholesterol and LDL cholesterol categories (9). This 
score has been adopted by the Adult Treatment Panel of 
the National Cholesterol Education Program (NCEP) in 
the United States (10). In 2014 (6), 50 years after the first 
report, new causal conclusions for active and secondhand 
smoke were added, not included in 2010 (5) (Table 1). The 
2014 report made these statements about active smoking 
and cardiovascular diseases: “there is sufficient evidence to 
derive a causal relationship between a smoke free policy and 
a reduction in coronary events in a population younger than 
65 years of age” (6). In 2016 the Report emphasized the 
potential damage of the extensive use of e-cigarette among 
young adults and stressed the importance of urgent actions 
to protect the health of this young population (11).

Smoking tobacco is causally related to many phenotypes 
of CVDs, it is linked to early onset atherosclerosis that 

starts in adolescents and young adults, increases the risk of 
acute myocardial infarction (AMI), stroke, peripheral artery 
disease, aortic aneurysm and sudden death (4-6,12,13). 

As far as secondhand smoke is concerned, several 
components of passive smoking (e.g., carbonyls and 
particulate matter) have demonstrated important toxic 
cardiovascular effects (6). It has also been shown by 
Frey et al. (14) that even a small period of exposure to 
secondhand smoke (30 minutes) in a place where smoking 
is permitted, has a detrimental effect on endothelial 
function with an increased risk for acute coronary events 
and hospitalizations. More than 20 individual-level studies 
have shown an association between passive smoking 
and risk of stroke, meta-analyses have documented a 
20–30% increased risk of stroke with a likely dose-
response relationship (15). In the recent 2019 ACC/AHA 
Prevention Guidelines cigarette smoking has been defined 
a “strong, independent risk factor for CVD events and 
premature death” (16,17). In the National Health Interview 
Survey, ASCVD in young people was causally related to  
smoking (18). 

Smoking and cardiovascular diseases

While the link of smoking and CVD is substantiated by 

Table 1 Chronic diseases causally linked to smoking and secondhand smoke exposure according to Surgeon General’s Report 2010–2014 (5,6)

Smoking Secondhand smoke exposure

2010 2014 2010 2014

Stroke Stroke CHD CHD

Aortic aneurysm Aortic aneurysm Reproductive effects in women Reproductive effects in women

CHD CHD Nasal irritation Nasal irritation

APAD APAD Stroke

COPD COPD

Pneumonia Pneumonia

Cataracts Cataracts

Reproductive effects in women Reproductive effects in women

Early abdominal aortic atherosclerosis

Diabetes

Erectile dysfunction

Rheumatoid arthritis

Immune function

CHD, coronary heart diseases; APAD, atherosclerotic peripheral artery disease; COPD, chronic obstructive pulmonary disease.
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epidemiologic studies, the precise mechanisms responsible 
for this association have not been defined yet. Cigarette 
smoking is the most puzzling and complex risk factor for 
CVDs because it is a mixture of chemical compounds that 
are either bound to aerosol particles or free in the gas 
phase. It has been estimated that cigarette smoke has over 
7,000 chemical compounds from many different classes, 
including at least 72 carcinogens (19-21). Fowles et al. in 
2003 have tried to link chemical compounds to toxicity, and 
they studied the risk for chronic disease, they associated 
1,3-butadiene to cancer risk, and cyanide arsenic and the 
cresols to cardiovascular risk (22). 

A few American smokers know that ammonia, arsenic, 
lead, mercury and radioactive elements are contained in 
cigarettes, most of them know only about carbon monoxide 
and nicotine. What is even worse is the scanty awareness of 
the public on the unhealthy effects of smoking, for example, 
60% of people do not know that smoking can cause 
impotence (23-25).

Nicotiana tabacum plants are able to accumulate metals 
and this ability is utilized to decontaminate soil from 
metals. But this ability becomes dangerous when toxic 
metals like aluminium, chromium, copper, lead, mercury, 
nickel, and zinc accumulate in tobacco products like filters 
and cigarette smoke. Recent data suggest that cigarette 
smoking alters metal homeostasis and this effect may 
induce chronic diseases (26). Bernhard and colleagues. 
showed that metals contained in cigarette smoke play a 
crucial role in damaging the vascular endothelium (27,28). 
They can catalyze processes that lead to oxidative stress 
and, consequently, to damage and inflammation, the 
“root” causes of non-communicable chronic diseases such 
as cardiovascular diseases, cancers, degenerative diseases, 
and aging. Polycyclic aromatic hydrocarbons delivered 
by cigarette smoking are ligands for the aryl hydrocarbon 
receptor (AhR). Smoking up-regulates the expression of 
inflammatory genes, too. Another agonist of the AhR, 
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), accelerates 
the atherosclerotic process in apoliproprotein E-deficient 
mice (29). Moreover, the accumulation of cholesterol within 
macrophages in vitro is stimulated by cigarette smoke extract; 
a relevant role in this process is played by the CXCR2 
chemotactic receptor that is considered a pivotal element 
in inflammatory disease including atherosclerosis (30).  
In 1992 Celermajer et al. showed that active continuous 
smoking impairs Flow Mediated Dilatation (FMD) of the 
brachial artery and that this effect is dose-dependent (31).  
Reduction of endothelial dependent dilatation was also 

found in coronary arteries and was reversible (32). A 
significant reversal of FMD after one year of smoking 
cessation was indeed reported by Johnson et al. (33). A 
study compared the effect of light and regular cigarettes on 
endothelial function, the Authors found that the effect of 
chronic smoking on endothelial function is independent of 
the type of cigarette smoked and that even the lowest dose 
of cigarettes impairs FMD (34). Secondhand smoking, too, 
negatively affects FMD and this effect can be reversed 1 year  
after cessation of exposure (35). In 2004 the Surgeon 
General’s report listed six pathogenetic mechanisms of 
smoking-induced heart disease: (I) endothelial damage, (II) 
prothrombotic effect, (III) inflammation, (IV) abnormal 
lipid metabolism, (V) increased myocardial oxygen and 
blood demand and (VI) decreased myocardial blood and 
oxygen supply (36). Nicotine effects seem to be induced 
by stimulation of the nico tinic acetylcholine receptors 
(nAChRs), located in the Central Nervous System and 
in other organs in the body that are component of the 
parasympathetic autonomic nervous system. The increased 
cardiovascular risk seems to be related to the adrenergic 
effects of nicotine that result in an increased heart rate, 
increased inotropic status, increased coronary microvascular 
resistance and reduced insulin sensitivity (5).

 But it is important to focus on the main target of the 
toxic effects of smoking: the endothelium, a “multitask” 
organ with anti-inflammatory, antithrombotic and 
vasomotor properties that regulate and maintain vascular 
tone and haemostasis. Smoking affects all these important 
properties and the ensuing endothelial “dysfunction” is the 
first step of the atherogenic process (37).

One phenotype of endothelial dysfunction is the 
impairment of the endothelium-dependent vasodilatation, 
a process that needs nitric oxide. Both active and passive 
smokers have impaired vasodilatation that seems to be 
worse in passive smokers (38). The reduced nitric oxide 
bioavailability in smokers is mainly due to the free radicals 
in the gaseous phase of smoking that contains superoxide 
anions (39). Many studies in the literature come to the 
conclusion that oxidant compounds of cigarette smoke 
cause endothelial dysfunction which is the primum movens of 
the atherosclerotic process and that the plaques of smokers 
have a peculiar vulnerability due to a higher extracellular 
lipid content, an important involvement of inflammatory 
cells, and a high propensity to haemorrhage in the inner 
portion of the plaque. Another player in the vulnerability of 
the atheromatous plaque is the increased activity of matrix 
metalloproteinase elicited by smoking-induced oxidative 
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stress (40-43). 

Smoking and thrombogenicity

A dysfunctioning endothelium loses its antithrombotic 
properties,  but smoking itself  influences platelet 
aggregability. The balance between proaggregatory 
thromboxane A2 produced by platelets and antiaggregatory 
prostacyclin secreted by vascular cells has been studied 
in habitual smoker; it has been shown that smoking 
induces proaggregatory conditions thus leading to a 
hypercoagulable state. Smoking elicits an increased 
generation of von Willebrand factor, and prothrombotic 
factors, while impairing the process of fibrinolysis (44-46).  
The activation of platelet and of the coagulation cascade, 
with a reduction of fibrinolysis in smokers have been 
confirmed in more recent studies. Sudden cardiac deaths 
and AMI are frequently caused by acute rupture of a 
coronary atheromatous plaque with acute coronary artery 
thrombosis. Cigarette smoking is the leading factor for 
acute coronary thrombosis, as a consequence sudden 
cardiac death induced by acute thrombosis are frequent 
in cigarette smokers (4). The link between smoking and 
acute thrombosis has been documented in both active and 
passive cigarette smoking. Barua et al. examined in vitro the 
effects of smoke exposure on clot and fibrin architecture, 
using thromboelastography, GP IIb/IIa inhibition and 
electron microscopy. They showed that acute cigarette 
smoke exposure is associated with shortening of the time 
for fibrin formation and augmented clot strength, these two 
mechanisms can explain heightened thrombogenicity of the 
atheromatous plaques of smokers (47).

The “lipid effect”

Besides the direct effect on endothelial  function, 
smoking has an effect on serum lipids that can enhance 
endothelial damage. Craig and colleagues. showed that 
smoking increases, in a statistically significant way, total 
cholesterol, very-low and low- density lipoprotein, and 
triglyceride serum levels. The Authors also found decreased 
concentrations of high density lipoprotein (HDL) and 
apolipoprotein A1 in smokers (48). Other subsequent clinical 
studies documented a proatherogenic modification of 
serum lipid profiles induced by smoking (49,50). Moreover, 
smoking induces lipid oxidation, oxidatively modified LDLs 
are captured by macrophages that become foam cells, 
thus initiating the process of plaque formation (51-53). 

An interesting observation has been made by Neufeld and 
colleagues. in children with a high propensity for early onset 
heart disease (due to a genetic form of dyslipidemia), the 
Authors found in these children a significant reduced levels 
of HDL after secondhand smoke in the household, this 
effect did not show the reversibility with smoking cessation 
that has been described with the impaired FMD (54). In a 
population of ~3,000 healthy women (30–70 years) passive 
smoking was linked to negative effects on glucose and lipid 
profiles, increasing the risk of diabetes and cardiovascular  
disease (55).

The “diabetic effect”

A large body of literature have suggested that smoking 
increases the risk of type 2 diabetes mellitus (T2DM) 
with pathogenetic studies supporting the liaison between 
smoking and T2DM (56-63). The first data of a link 
between smoking and diabetes are from early 90’s of 
last century (64,65), however, T2DM is multifactorial 
in etiology and the molecular mechanisms of increased 
incidence of both insulin resistance and T2DM in smokers 
are not well defined, yet. Smoking has a detrimental effect 
of endothelial function, increases inflammation/oxidative 
stress and directly damage β-cell function. Tobacco products 
contain thousands of chemical compounds and many free 
radicals that may be responsible of the pathogenetic process 
that leads to smoke-related insulin resistance or diabetes. 
In the British Regional Heart Study, active cigarette 
smokers were confronted with people who never smoked, 
current cigarette smokers had a higher risk of diabetes, 
even after adjustments for age, BMI, and other potential  
confounders (66). Other studies have linked smoking 
to insulin resistance (67-69). Smoking can affect insulin 
sensitivity also through epigenetic mechanisms: smoking-
induced diabetes susceptibility may be due to aberrant 
methylation of DNA (70). Moreover, smoking has an 
impact on pancreatic β cell function, but the mechanisms 
are less well known.

Smoking and blood pressure

Whereas the influence of smoking on lipid levels and insulin 
resistance is well documented, data on the effect of smoking 
on blood pressure are conflicting. In 2010 Virdis et al.  
stated that cigarette smoking has an acute hypertensive 
effect mediated by the stimulation of the sympathetic 
nervous system. For chronic smoking available data do 
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not prove that smoking directly induces hypertension, and 
smoking cessation does not lead to a reduction of blood 
pressure values, either. Nevertheless, the effect of smoking 
on arterial stiffness may have a greater impact on central 
blood pressure that is related to target organ damage more 
closely if compared to brachial blood pressure (71). In a 
more recent study Saladini et al. investigated the effect 
of smoking on peripheral and central blood pressure in a 
group of young stage I hypertensives (72). Central systolic 
blood pressure and pulse pressure were higher in smokers 
than in nonsmokers, thus implying a predominant effect on 
central blood pressure (72).

Smoking and the immune system

Another intriguing issue is the link between smoking and 
the immune system. Smoking activates the immune system 
systemically and locally, increasing white blood cell counts 
and the level of neutrophils, lymphocytes and monocytes. 
Increased levels of proinflammatory cytokines are also 
found in smokers, along with increased level of C-reactive 
protein. The immunologic alterations induced by smoking 
affect local inflammatory processes in the vascular wall with 
increased expression of matrix metalloproteinase, leukocyte 
recruitment and increased plasma concentration of soluble 
vascular cell adhesion molecules (73-75). The impact 
of smoking on immune function is stressed in the 2014 
Surgeon General’s Report: (I) there is sufficient evidence 
that components of cigarette smoke affect components of 
the immune system, with either an activating or suppressing 
effect; (II) there is sufficient evidence that cigarette smoking 
has a damaging effect on the immune system that increases 
the risk of pulmonary infections; (III) there is sufficient 
evidence that cigarette smoke has a detrimental effect of 
immunocompetence and this effect increases the risk of 
immune-mediated diseases. In the same report it is said 
that “there is sufficient evidence of a causal link between 
cigarette smoking and rheumatoid arthritis and of a reduced 
effectiveness of the tumor necrosis factor-alpha (TNF-α) 
inhibitors” (6). Qiu et al. in a more recent paper review the 
influence of smoking on major components of innate and 
adaptive immune cells (76).

We now know that chronic inflammatory conditions such 
as rheumatoid arthritis and other autoimmune disorders 
are risk enhancers for cardiovascular diseases (16) and that 
there are increasing data that relate a state of low-grade 
inflammation both to stable cardiovascular disease and to 
cancer, therefore it can be speculated that the effects of 

smoking on immune system does have an impact on CVDs.

Cerebral blood flow

Cigarette smoking has an impact on cerebral blood flow 
too, increasing the risk of stroke and the severity of stroke. 
Smoking impairs nitric oxide (NO)-mediated flow increase 
by reducing NO synthesis in cerebrovascular endothelial 
cells, thus interfering with blood flow and glucose 
metabolism in the cerebral circulation. In the brain, as in 
other vascular bed, the endothelial damage is the “primum 
movens” of the effect. (NO)-mediated vasodilation is 
reduced through inhibition of nitric oxide synthase of the 
endothelium (eNOS) and of the neurons (nNOS) and by 
the overproduction of oxygen radicals. Nicotine has an 
acute and chronic effect on the eNOS and negatively affect 
nitrergic nerve function. These effects induce the synthesis 
of amyloid beta that speeds up the reduction of blood flow 
and may be causally related to Alzheimer disease (77). For 
passive smoking there are many studies that prove a causal 
relationship between secondhand smoke and increased risk 
of stroke as documented in the 2014 Surgeon General’ s 
Report (6).

Erectile dysfunction (ED)

Cigarette use in an independent risk factor for ED. The 
association between chronic smoking and ED is well 
documented but the mechanisms of cigarette-induced 
ED are not completely understood. In an in vivo rat 
model of chronic cigarette-induced ED it was shown that 
oxidative stress was significantly higher in the exposed 
group compared to control animal. Mean neuronal NOS 
expression was significantly lower and apoptotic index 
significantly higher in cigarette smoke exposed animals 
compared to control animals (78).

Smoking cessation

Smoking is a recognized risk factor for ASCVD and 
determines 20% of CVD deaths in the United States, 
therefore smoking cessation is strongly recommended 
to reduce the CVD burden. But the time course of 
cardiovascular risk reduction following smoking cessation 
have not been defined, when we compare smokers to never 
smokers. Many cardiovascular risk calculators do not make 
differences between people who smoked for some years 
of their life and people who never smoked. The ASCVD 
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Risk Estimator Plus make a distinction between smokers 
and never smokers but states that cardiovascular risk of 
“ex-smokers” becomes identical to the risk of people 
who never smoked after 5 years (79). But this statement 
is not well proven and the time course of cardiovascular 
risk reduction following smoking cessation is not well 
defined. This uncertainty may lead to an underestimation 
of the risk among former smokers. In the National Health 
Interview Survey, smoking was causally related to ASCVD 
even in young people (18), and this is the reason why the 
main recommendation is abstinence from a very early age. 
Nevertheless, smoking cessation is still beneficial in reducing 
excess risk even among older adults (80). In a recent study, 
Duncan et al. evaluated the relationship between years 
since smoking cessation and events of CVD retrospectively 
analyzing prospectively collected data from Framingham 
Heart Study population who did not have CVD at baseline 
and were followed up through December 2015. The study 
population included 8,770 people (3,805 from the first 
cohort examined for the fourth time in 1954–1958 and 
4,965 from the offspring cohort examined for the first 
time in 1971–1975). Heavy smokers (≥20 pack-years) who 
quit smoking showed a lower risk of CVD within 5 years 
compared to current heavy smokers and this reduction was 
significant (hazard ratio 0.61), confirming the cardiovascular 
benefit of smoking cessation observed in other studies. 
The study also showed a very slow CVD risk reduction 
over time. Former heavy smokers ceased to be significantly 
associated with an increased CVD risk only after 10 to  
15 years following smoking cessation, when compared to 
never smokers (5–10 years in the first recruited cohort 
and ≥25 years in the offspring cohort). Including former 
smokers with <20 pack-years their excess CVD risk ceased 
to be significant within 10 to 15 years of cessation, if 
compared to never smokers. This observation stresses the 
importance of stratifying the risk by cumulative pack-years 
to avoid underestimation of the risk after 5 years of quitting 
in former heavy smokers (81). 

In a very recent paper Delgado et al. (82) studied 
the influence of smoking and quitting smoking on 
biomarkers of endothelial function and their association 
with mortality. The goal of the study was to analyze the 
impact of smoking on circulating markers of endothelial 
dysfunction and to investigate whether such effects have an 
influence on the potential use of these markers to estimate 
cardiovascular risk. In the study, smokers showed higher 
concentration of soluble InterCellularAdhesionMolecule-1 
(sICAM-1), of sE-selectin expressed by endothelial cells 

and leukocytes and of sP-selectin expressed by endothelial 
cells, and concentration of sL-selectin expressed on 
leucocytes and soluble VascularCellAdhesionMolecule-1 
(sVCAM-1). Levels of sL-selectin were reduced even 
after 20 years of smoking abstinence and were inversely 
correlated to mortality in active smoker improving risk 
prediction.

Gender issue

The risk of smoking-related chronic diseases in women has 
showed a sharp rise in the last 50 years and, for CVD, the 
risk has reached the numbers observed in men. Cigarette 
smoking seems to be more harmful to women. In 2002 the 
Surgeon General published the second Report on Women 
and smoking (83), the first was published in 1980 (84). 
Some of the main topics were: (I) smoking is a leading cause 
of CHD in women. For women younger than 50 years,  
smoking is the cause of the majority of CHD. The number 
of cigarettes smoked and the duration of smoking increase 
the risk; (II) the risk for CHD in women can be reduced 
significantly 1 or 2 years after smoking cessation; (III) 
women who smoke and use oral contraceptives have a 
very high risk of CHD; (IV) the risk for ischemic stroke 
and subarachnoid hemorrhage is increased in women 
who smoke; (V) smoking affect progression and severity 
of carotid atherosclerotic lesions in women. The rate of 
progression of carotid atherosclerosis can be slowed by 
smoking cessation; (VI) the risk of peripheral arterial disease 
is increased in women who smoke; (VII) the risk of death 
from ruptured abdominal aortic aneurysm is increased 
in woman who smoke. In 2011 Huxley and Woodward 
estimated the effect of smoking on CHD in women 
compared with men reviewing 8,005 abstracts and included 
26 articles with data for 3,912,809 individuals, in 75 cohorts 
(2.4 million participants) adjusted for cardiovascular risk 
factors other than CHD. The authors reported a pooled 
adjusted female-to-male Relative Risk Ratio (RRR) of 
smoking compared to no smoking for CHD of 1.25. The 
pathogenetic mechanisms that determine these differences 
are not defined yet, they could be biological (e.g., thrombin 
signaling) or related to differences in smoking behavior 
between men and women (85).

In 2013 Campesi et al. (86) enrolled healthy adult 
men and women with regular menstrual cycles not 
taking oral contraceptives. In women cigarette smoking 
reduced DNA methylation more if compared to men, 
moreover an increased number of platelets, monocytes 
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and lymphocytests and increased levels of homocysteine, 
arginine, and ADMA were observed only in women. An 
increased number of neutrophil and eosinophil was shown 
only in men. Smoking has the highest negative impact in 
young females. The Pooling Project on Diet and Coronary 
Heart Disease (87) reported for women 40–49 years of 
age who smoke a hazard ratio of 8.5 compared to never 
smokers, whereas the hazard ratio decreased to 3.1 in 
women aged 70 years or older. 

It seems that cardiovascular risk factors come earlier 
in young healthy female smokers if compared to young 
healthy male smokers, and this fact should support the need 
for more studies to better understand the sex & gender 
differences in smoking effects. In addition, women have 
peculiar smoking related risks linked to pregnancy and 
to the use of oral contraceptives. For all these reasons, 
cessation programs targeting women are urgently needed.

Conclusions

Cigarette smoking is the number one cause of diseases that 
can be effectively prevented. The smoking-induced CVD 
risk is primarily determined by the value of Pack-years. 
It has also been proved that smoking fewer cigarettes/
day for longer duration is more dangerous than smoking 
more cigarettes/day for shorter duration (88). All these 
observations strengthen the need of smoking cessation 
rather the smoking reduction. Cigarette smoking is 
not only a risk factor for chronic CVD, but it is also an 
inducer of acute atherothrombotic events such as stroke or 
myocardial infarction ad has an impact on glucose tolerance 
and levels of HDL cholesterol. The role of inflammation 
in non-communicable diseases is an emergent issue and 
smoking elicits a proinflammatory state. A recent study 
documented that low-grade inflammation is a risk factor for 
incident lung cancer in patients with stable CVD, another 
epiphenomenon of the shared risk factors between CVD and 
cancer (89). Smoking cessation has a great role in reducing 
the cardiovascular risk, but for heavy smokers there is still 
a remarkable residual risk after 5 year that should not be 
underestimated (81). The war against tobacco still needs 
commitments by all health stakeholders because the best 
weapon is the absolute abstinence from smoking and to 
achieve this important result it is important to intervene at a 
population level with a battle against all unhealthy lifestyle 
behaviors. The American Heart Association define ideal 
cardiovascular health as “The absence of clinically manifest 
CVD together with the presence of the 7 metrics that 

compose Life’s Simple 7: not smoking, having a healthy diet 
pattern, adequate physical activity, healthy body weight, 
healthy blood pressure, cholesterol and blood glucose in 
the absence of pharmacological treatment. Therefore, to 
achieve cardiovascular health we should focus on children, 
adolescents, young adults and young families to ensure 
healthy habits early in life and sustained throughout the life 
course (90). 
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