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Summary

Cardiovascular diseases (CVD) are the leading cause of death world-
wide. In 2019, 17.9 million people died from CVD which accounts for
32% of all deaths globally. The burden of CVD in a given population
is related to the cardiovascular health (CVH) of that particular popula-
tion. In 2010, The American Heart Association initiated a new concept
of ideal CVH focused on two groups, health behavior components
(smoking, body mass index, physical activity, and diet) and health
components (total cholesterol, blood glucose, and blood pressure).
Ideal CVH is defined as the simultaneous presence of seven ideal
CVH components or “Life’s Simple 7” (non-smoking, body mass in-
dex <25 kg/m?, level of physical activity up to the achievement of the
set goal, diet in accordance with national recommendations, blood
pressure <120/80 mm Hg, total cholesterol <200 mg/dL and blood
glucose level <100 mg/dL) in the absence of clinically manifested
CVD. The prevalence of ideal CVH is low worldwide and is less than
1% in the USA, China and Spain, and the lowest values (0.02% and
0,1%) were recorded in the Republic of Srpska, Bosnia and Herzegov-
ina and Serbia, respectively. The ideal CVH is inversely related to the
incidence and mortality rates of CVD, as well as the overall mortality
rates. People with a greater number of ideal CVH metrics (5, 6, and 7)
are significantly less likely to suffer from CVD, ischemic heart disease
and stroke, and have lower mortality from CVD, as well as lower to-
tal mortality compared to people without any or with only one ideal
component of CVH. The status of CVH in the population is essential
for predicting the risk of morbidity and mortality from CVD, which
can be reduced by improving both health/biological and behavioral
components of CVH.
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INTRODUCTION

Cardiovascular diseases (CVD) are the leading cause of
death globally and the main obstacle to sustainable hu-
man development (1). According to the estimates of the
Global Burden of Disease Study 2015, which provides
integrated data on incidence, prevalence and mortality,
CVD are the main cause of years of life lost in all world
areas (2).

Approximately 17.9 million people die from CVD
each year, which accounts for 32% of all deaths world-
wide. 85% of all deaths due to CVD are caused by heart
attack and stroke (3).

In the USA, Australia and developed European coun-
tries, there has been a downward trend in CVD mortal-
ity rates in recent decades, primarily owing to positive
changes in risk factors, which are responsible for about
two-thirds of the decline in mortality rates, and success-
ful evidence-based therapy accounting for one third of
the drop in mortality rates (3-4). The lowest mortality
rates from CVD were recorded in France, Israel, Spain,
Denmark, the Netherlands, Norway, Switzerland and
Great Britain, where standardized mortality rates were
less than 350 per 100,000 men and less than 250 per
100,000 women (5).

However, despite the decline in CVD mortality in
the developed world, CVD remains the most significant
cause of death in developing countries (low- and mid-
dle-income countries), where over three quarters of all
CVD deaths occur (3-4). Standardized mortality rates
from CVD in European countries were highest in men
in Ukraine, Belarus, Kyrgyzstan, and Russia (over 1,400
per 100,000), and in women in Kyrgyzstan, Moldova,
and Ukraine (over 1,000 per 100,000) (5).

In Serbia as an upper middle income country CVD
are responsible for 54% of all causes of death (6), and the
standardized mortality rates from CVD in 2013 were 991
per 100,000 men and 836 per 100,000 women (5).

In addition to having the greatest contribution to mor-
tality in the developed and developing countries, CVD
also contribute significantly to the morbidity of the in-
habitants of those countries. In 2015 there were approxi-
mately 422.7 million people with CVD worldwide (2).

Although CVD morbidity can be represented by sev-
eral different indicators, including incidence rates, preva-
lence, as well as hospital discharge rates, the main limi-
tation for the interpretation of CVD trends in European
countries is precisely the lack of quality and comparable
data on CVD and ischemic heart disease (IHD) mor-
bidity (4). Hospital discharge rates for CVD show wide
variation between European countries and do not reflect
the same patterns as mortality rates in the same coun-
tries. They do not provide real data on the incidence of
CVD, and differences between countries may arise, not
only due to real differences in the CVD incidence, but
also due to differences in the hospitalization regulations,

the organization of health care and its efficiency, the way
of coding, as well as the sudden death rates from CVD
without hospitalization (7).

The extent of the CVD problem can also be expressed
as the burden on the population by analyzing aggregate
indicators (summary measures) like Years of Lost Life
(YLL) and Disability Adjusted Life Years (DALY), i.e.
the sum of years of life lost due to premature death and
years lived with disability (8).

CVD are responsible for 11.8% of total DALYs; the
main disease in the group is IHD (5.2%) followed by
cerebrovascular disease (4.1%) (8).

In 2010, 4,282 DALYs (per 100,000) were lost
due to CVD, mostly due to IHD (1,884 lost years per
100,000) and cerebrovascular disease (1,484 lost years
per 100,000). IHD and cerebrovascular disease together
were responsible for the premature death of 12.9 million
people in 2010 (9).

The burden of CVD in a given population is related
to the cardiovascular health (CVH) of that population
(10). In 2010, the American Heart Association (AHA)
introduced a novel concept of an ideal CVH (11) that
focused on health behavior and health components of
CVH in the absence of clinically manifested CVD. The
goal was to improve CVH of all Americans by 20% and
reduce mortality from cardiovascular diseases and stroke
by 20% until 2020 (11).

The aim of the present review is to explain the concept
of ideal CVH, and to present current research about the
prevalence of ideal CVH, its sociodemographic inequali-
ties and the association of ideal CVH with the incidence
and mortality from CVD.

THE CONCEPT OF IDEAL CARDIOVASCULAR
HEALTH

The AHA’s concept of ideal CVH is focused on two
groups of factors (11). The first group consists of four be-
havioral components of CVH (smoking, body massindex,
physical activity and diet), and in the second group there
are four health (biological) components of CVH (smok-
ing, total cholesterol, blood glucose and blood pressure).
Given the importance of smoking abstinence and smok-
ing cessation for improving health, smoking is included in
both lists, the list of health behavior factors and the list of
health factors (11). The criteria for classifying CVH com-
ponents into categories of ideal, average and poor CVH
were determined and presented in Table 1.

Ideal CVH is defined as the simultaneous presence of
seven ideal CVH components or “Life’s Simple 7” (non-
smoking, body mass index <25 kg/m2, level of physical
activity up to the achievement of the set goal, diet in ac-
cordance with national recommendations, blood pres-
sure <120/80 mm Hg, total cholesterol <200 mg/dL and
blood glucose level <100 mg/dL) in the absence of clini-
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Table 1. AHA definitions of poor, average, and ideal CVH components in adults (>20 years) (11).

7 CVH components CVH categories
(Life’s simple 7)
Poor Average Ideal
Smoking Current Former, quit <12 months Never or quit >12 months
Body mass index >30 kg/m2 25-29.99 kg/m2 <25 kg/m2

Physical activity No exercise

1-149 min of moderate exercise
or 1-74 min of vigorous exercise/week

150+ min of moderate exercise
or 75+ min of vigorous exercise/
week

Diet (score components*)  0-1 components of a healthy

2-3 components of a healthy diet

4-5 components of a healthy diet

diet
Total cholesterol >240 mg/dL 200-239 mg/dL or treated to goal <200 mg/dL, untreated
Blood pressure SBP 2140 or DBP 290 mmHg SBP 120-139 mmHg or DBP 80-89 SBP/DBP <120/80 mmHg, untre-
mmHg or treated to goal ated
Fasting glucose >126 mg/dL 100-125 mg/dL or treated to goal <100 mg/dL, untreated

CVH: cardiovascular health
SBP: systolic blood pressure; DBP: diastolic blood pressure.

*Include: fruits and vegetables >4-5 servings/day; fish >2 servings/week; whole grains >3 servings/day; sodium <1500 mg/day; sweetened

soft drinks <450 kcal/week.

cally manifested CVD (including IHD, stroke, heart fail-
ure, etc.) (11). Average

CVH is defined as the presence of at least one com-
ponent of CVH at an average level, with no poor compo-
nents, and poor CVH as the presence of at least one poor
component (12).

A certain number of authors (13-15) used the total
CVH score to assess CVH. Each ideal CVH compo-
nent was assigned 2 points, the average component was
assigned 1 point, and the poor component was assigned
no points (0). The sum of the points of all 7 components
of CVH gives the total score of CVH with a range from
0 (all components categorized as poor) to 14 points (all
components at an ideal level). Depending on the size of
the score, CVH was evaluated as ideal (10-14 points), av-
erage (5-9 points) and poor (0-4 points).

In the systematic review of the literature on the preva-
lence of CVH, Younus et al. (16), based on the available
data of analyzed studies, assessed CVH as ideal (6-7
ideal components), average (2—S ideal components) and
poor (0-1 ideal component).

When comparing the results of different studies, it is
important to keep in mind these different criteria in eval-
uating ideal, average, and poor CVH.

In early 2022, AHA introduced an enhanced CVH
assessment tool named “Life’s Essential 8” (17). It in-
cluded all components of “Life’s Simple 7” (revised diet,
nicotine exposure, blood glucose, and lipids), with the ad-
dition of sleep health. The foundational context of men-
tioned approach is the advanced social-ecological model
that integrates a variety of structural and socioeconomic
determinants of health, providing the framework that in-
vestigates the ability to optimize CVH on individual and
community levels. Sleep has a multidimensional asso-
ciation with all seven CVH metrics, indirectly affecting
CVH and there is an evidence on sleep hygiene effects on
coronary heart disease (CHD) with poor sleep hygiene
having adverse effects on CHD (17-19).

PREVALENCE OF CARDIOVASCULAR
HEALTH CATEGORIES

The prevalence of ideal adult CVH (all 7 components with
ideal values) is low worldwide and is less than 1% in the USA
(12), China (20) and Spain (21), and the lowest values (0.02%
and 0.1%) were recorded in the Republic of Srpska, Bosnia
and Herzgovina (22-23) and Serbia (24), respectively.

If the assessment of the prevalence of ideal CVH is
based on a milder criterion (a simultaneous presence of
sixand seven components at the ideal level), the values are
higher. A systematic review and meta-analysis by Jankov-
ic et al. (25) showed a low prevalence of ideal CVH in all
analyzed countries (ranged from 0.5% in the USA to 15%
in China). The majority of studies reported ideal CVH
prevalence below 5% (like 4.1% in Serbia). The preva-
lence of average CVH ranged from 70% in the USA to
93% in Serbia, while the lowest and highest prevalence of
poor CVH were 1% (in Korea) and 29% (in the USA), re-
spectively. Another systematic literature review (16) that
included fifty studies published between 2010 and 2015
reported a low prevalence of people with six and seven
ideal components of CVH. The lowest prevalence of ideal
CVH was found in Iran (0.3%), whereas the highest was
found in China (15%). Also, numerous studies have been
conducted in the USA, and the prevalence of ideal CVD
ranged from 0.5% among African Americans to 12%
among health care workers in South Florida (16). Differ-
ences in CVH categories’ prevalence in several studies
based on a milder criterion are presented in Figure 1.

The prevalence of participants who achieved all four
ideal health behaviors was lower compared to those with
all four biological metrics (25). For example, in a Serbian
study (24) only 0.4% of the population had all four ideal
behavioral factors compared to 9.1% of the population
with all four ideal biological factors, and this pattern was
more prevalent among women than among men in both
CVH component groups.
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Figure 1. Prevalence (%) of ideal, average and poor CVH* in different countries

*modified by Younus et al., 2016.

poor CVH: 0-1; average CVH: 2-5; ideal CVH: 6-7 ideal CVH component

Regarding all seven ideal CVH metrics independent-
ly, a healthy diet was in most cases the least represented
component, despite different assessment criteria, and al-
most all studies showed that more than 50% of the popu-
lation had an ideal smoking status (i.e., no smoking for
at least one year), which is most likely the result of suc-
cessful smoking prevention at the global level (16). The
results by Jankovic et al. (24) showed that the least preva-
lent ideal CVH component was an ideal diet (2.4%), and
the most prevalent ideal glucose, i.e., absence of diabetes
(92.2%). 86.4% of respondents had ideal cholesterol (ab-
sence of elevated cholesterol values), 63.8% non-smoking
status, 52.7% ideal physical activity, 40.4% ideal BMI and
ideal blood pressure was found in 17.5% of individuals.
Similarly, Stojisavljevic et al. (26) found that poor diet
(59.6%) was the most prevalent CVH component fol-
lowed by poor physical activity (40.0%), while the least
prevalent was poor fasting blood glucose (6.9%).

SOCIODEMOGRAPHIC INEQUALITIES IN
CARDIOVASCULAR HEALTH

Findings from numerous studies conducted in devel-
oped and developing countries (middle- and low-income)
and assessing CVH in an adult population showed that
women had better ideal CVH compared to men, greater
number of ideal CVH components, ideal behavioral and
health factors (22, 27-29). Jankovic et al. (24) demon-
strated that women had almost four times higher ideal
CVH (simultaneous presence of 6 and 7 components at
an ideal level) prevalence than men (6.2%:1.6%). Com-
pared to men, women also had a higher prevalence of ide-
al smoking status, ideal diet, ideal BMI, and ideal blood
pressure, and a lower prevalence of ideal physical activity,
ideal cholesterol, and ideal glucose (21,23-24).

Over the past decade and a half, significant progress
has been made in the field of cardiovascular risk factors
in people of both sexes. Although the classic risk factors
are the same for men and women, the findings of many
studies indicate that their impact in women cannot be
equated with that in men (30-31). Consequently, CVD
prevention strategies should be different for individuals
of different sexes.

The concept of CVH canbe used in the future asa tool
for easier understanding of gender differences in cardio-
vascular risk factors. Findings about gender inequalities
in the prevalence and number of ideal CVH components
should be used to develop appropriate CVH prevention
policies adapted to the needs of both sexes.

Regarding age inequalities in ideal CVH, the highest
prevalence of the ideal CVH (6 and 7 ideal components)
was observed among the youngest (20-22,28-29,32).
Also, in a Serbian study (24) the youngest age group (20-
39 years) had the ideal CVH most frequently (9.0%),
which is almost four times higher in people from the
middle age group (2.3%) and nine times higher (1.0%) in
people over 65 years old.

A similar gradient was observed in the values of
ideal health index (all four ideal health factors) of CVH
(18.8%: 5.6% :2.7%). When it comes to ideal behavioral
index (all four ideal health behaviors), it was the best
among the oldest participants (0.7%) compared to the
youngest (0.4%) and middle-aged participants (0.3%)
(24). The percentage of subjects who had four, five, and
sixideal components of CVH decreased with age and was
the lowest in the oldest age group (20-22, 28-29).

There is scarce literature on the inequalities in CVH
between urban and rural areas. Del Brutto et al. (33) re-
ported better CVH of the rural population of Ecuador
than the CVH of the urban population of the USA and
concluded that these differences were associated with
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a healthier lifestyle in a rural environment. Despite the
better behavioral index of the population of rural areas
of the Republic of Srpska, Jankovi¢ et al. (22) found that
CVH was better among the residents of urban areas. The
results of another study (24) showed that there was no
significant difference in ideal CVH regarding the type of
settlement.

Ideal CVH was more common in individuals living
without a partner (single, divorced, widows) compared to
individuals living with a partner (married or cohabiting).
In literature, living without a partner is inconsistently as-
sociated with cardiovascular risk, although there is sig-
nificant epidemiological evidence that social isolation
can affect emotional stress mediated by neurohormones,
health behaviors, and access to health care, resulting in
an association with cardiovascular risk (34-37). In a large
international cohort of middle-aged outpatients, living
without a partner was independently associated with an
increased risk of total and CVD mortality (38). In a study
in the Republic of Srpska, living without a partner was
associated with a greater number of ideal CVH compo-
nents and ideal biological components, but not with ideal
behavioral components (22). On the contrary, in China
(39) those who were married or lived with a partner had
two times better CVH compared to those living without
a partner.

Concerning socioeconomic inequalities in CVH nu-
merous studies (21,24,39-40) showed that ideal CVH
was positively related to education. Respondents with
high education had better CVH (ideal CVH, ideal behav-
ioral index and ideal health index) than those with lower
educational attainment. In two cross-sectional studies
conducted in the USA (32,41), ideal CVH was highest
in the most educated individuals. Graziani et al. (21)
showed in Spain that the least educated people had the
worst CVH and compared to them only the oldest Span-
iards had worse CVH. Data from six cross-sectional stud-
ies conducted in Denmark from 1978 to 2006 showed a
greater upward trend in ideal CVD among persons with a
high educational level (42). However, the Danish authors
did not use the AHA criteria to define CVH. In a Serbian
study (24) people with higher education were more prone
to higher prevalence of ideal BMI, ideal diet, and ideal
blood pressure. The mentioned educational inequalities
in CVH can be attributed to the fact that education pro-
vides access to important health-related resources (43),
which makes more educated individuals more skilled
in dealing with everyday issues relevant to their health
(within the family, social and work environment).

Positive gradient was also observed between socio-
economic status measured by the wealth index and ideal
CVH (24). The prevalence of ideal CVH, ideal health in-
dex, ideal healthy diet, and ideal blood pressure increased
in rich residents compared to poor residents. However,
no relationship was found between CVH and the wealth
index in the Republic of Srpska, Bosnia and Herzegovina

(15). In a study conducted in China, higher socio-eco-
nomic status was independently associated with a higher
prevalence of five or more ideal CVH components but
only in women (44). A possible explanation is that the
most vulnerable groups of residents have insufficient ma-
terial and social resources needed to improve living con-
ditions. Another explanation could be the epidemiologi-
cal transition from “diseases of the rich” to “diseases of
the poor” (45).

ASSOCIATION OF CARDIOVASCULAR
HEALTH WITH THE INCIDENCE AND
MORTALITY FROM CARDIOVASCULAR
DISEASES

The results of a meta-analysis of nine cohort studies that
included 12.878 subjects (46), as well as a systematic re-
view of the literature (16), showed that ideal CVH was
inversely related to the incidence and mortality rates of
CVD, as well as overall mortality rates. People with the
presence of a greater number of ideal CVH metrics, (S,
6, and 7 ideal components of CVH) are significantly less
likely to suffer from CVD, IHD and stroke and have lower
mortality from CVD, as well as total mortality compared
to people with no or only one ideal component of CVH
(12, 47-51). 1deal CVH is a predictor of a lower risk of
myocardial infarction (MI), stroke and fatal cardiovascu-
lar outcomes among whites, blacks, and Hispanics (52).

Recent data have demonstrated a significantly lower
risk when comparing ideal to poor CVH (51,53). Ra-
dovanovic et al. (53) showed in their systematic review
and meta-analysis of prospective studies that there was a
lower risk of developing composite CVD, CHD, MI, and
stroke of 76%, 78%, 82%, and 62%, respectively. Similarly,
Ramirez-Vélez et al. (51) reported a lower risk for devel-
oping composite CVD, CHD, MI, and stroke of 77%,
79%, 76%, and 67%, respectively.

The status of the CVH in the population is essen-
tial for predicting the risk of getting sick and dying from
CVD, which can be reduced by improving both health,
i.e. biological factors of CVH (blood pressure, total cho-
lesterol, blood glucose), and behavioral factors of CVH
(smoking, diet, obesity and physical activity).

CONCLUSION

Assessment of CVH is a relatively new approach that en-
courages the population to achieve the set goals (normal
blood pressure, normal blood cholesterol level, the ab-
sence of diabetes, normal weight) and to adopt a healthy
lifestyle (non-smoking, adequate physicalactivity, healthy
diet), which contributes to the CVH improvement. This
approach emphasizes the importance of preventing risk
factors responsible for the development of CVD.
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In order to help individuals and populations to im-

prove their CVH, it is necessary to create comprehensive
and specifically tailored strategies and interventions at
the individual and population level. It is possible to im-
prove the CVH of the population by reducing the preva-
lence of poor and increasing the prevalence of ideal be-

havioral and health components of CVH, which can be
achieved with a healthy lifestyle and adequate therapy.
The methods and techniques used in health education in
order to improve people’s lifestyle and adherence to pre-
scribed therapy have proven to be not only effective, but
also economically profitable.
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Sazetak

Kardiovaskularne bolesti (KVB) su vodeci uzrok smrti 3i-
rom sveta. U 2019. godini, 17,9 miliona ljudi je umrlo od
KVB, $to ¢ini 32% svih smrtnih slu¢ajeva globalno. Op-
terec¢enje KVB u datoj populaciji je povezano sa kardi-
ovaskularnim zdravljem (KVZ) te populacije. Americka
asocijacija za srce je 2010. godine osmislila novi koncept
idealnog KVZ koji se fokusira na dve grupe, bihejvioral-
ne komponente (pusenje, indeks telesne mase, fizicka
aktivnost i ishrana) i zdravstvene komponente (ukupni
holesterol, glukoza u krvi i krvni pritisak). Idealno KVZ je
definisano kao istovremeno prisustvo sledec¢ih sedam
idealnih komponenti KVZili ,Life’s Simple 7“ (nepusenje,
indeks telesne mase <25 kg/m?, nivo fizicke aktivnosti
do ostvarenja postavljenog cilja, ishrana u skladu sa na-
cionalnim preporukama, krvni pritisak <120/80 mm Hg,

ukupan holesterol <200 mg/dL i nivo glikoze u krvi <100
mg/dL) u odsustvu klinicki ispoljene KVB. Prevalencija
idealnog KVZ je niska u svetu i manja je od 1% u SAD, Kini
i Spaniji, a najnize vrednosti zabeleZene su u Republici
Srpskoj, BiH (0,02%) i Srbiji (0,1%). Idealno KVZ je obrnuto
povezano sa stopama incidencije i mortaliteta od KVB,
kao i sa stopama ukupnog mortaliteta. Osobe sa vec¢im
brojem idealnih komponenti KVZ (5, 6, i 7) znacajno rede
boluju od ishemijske bolesti srca i $loga i imaju nizi mor-
talitet od KVB, kao i ukupni mortalitet u poredenju sa
osobama bez ijedne ili sa samo jednom idealnom kom-
ponentom KVZ. Status KVZ u populaciji je od sustinskog
znacaja za predvidanje rizika oboljevanja i umiranja od
KVB, koji se moze smanjiti poboljsanjem zdravstvenih/
bioloskih, kao i bihejvioralnih komponenti KVZ.

Kljucne reci: idealno kardiovaskularno zdravlje, kardiovaskularne bolesti, komponente kardiovaskularnog zdravlja,

Life’s Simple 7, prevalencija, smrtnost
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