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ABSTRACT
Objective: Cardiovascular health (CVH) is a relatively
new concept defined by the American Heart
Association (AHA). The aim of the present study was
to assess whether the indices of CVH were
discriminators of socioeconomic status (SES) in the
adult population of the Republic of Srpska (RS).
Design: Population-based cross-sectional study.
Setting: RS, Bosnia and Herzegovina.
Participants: The study involved 4165 adults aged
≥18 years (mean age 50.2; 54% women) who
participated in the National Health Survey performed
from September to November 2010 in the RS.
Study variables: Participant’s education was a proxy
for SES. Potential discriminators of SES were indices
of CVH presented according to AHA as: ideal health
behaviours index (non-smoking, body mass index
<25 kg/m2, physical activity at goal level and healthy
diet); ideal health factors index (untreated total
cholesterol <200 mg/dL, untreated blood pressure
<120/<80 mm Hg, untreated fasting glucose
<100 mg/dL and non-smoking); and ideal CVH status
(defined as all seven ideal health metrics present)
versus intermediate and poor CVH status.
Results: Participants with high educational levels had
a significantly greater number of ideal CVH metrics,
and ideal health factor metrics compared with those
with low or medium educational level (OR 0.88 95% CI
0.77 to 0.99 and OR 0.88 95% CI 0.80 to 0.96; OR
0.81 95% CI 0.69 to 0.96 and OR 0.77 95% CI 0.68 to
0.87; respectively). The number of ideal behaviour
metrics was not a discriminator of educational groups.
Concerning the categories of CVH status the poor CVH
was a discriminator for low and medium education
compared with those with high education (OR 1.93
95% CI 1.24 to 3.01 and OR 1.54 95% CI 1.08 to
2.19, respectively).
Conclusions: Our findings emphasise the large
potential for preventing cardiovascular disease,
showing a low proportion with a favourable CVH
profile, especially among low-educated people. It is
necessary to consider prevention strategies aimed at
improving CVH in RS, targeting primarily low
educational groups.

INTRODUCTION
Cardiovascular disease (CVD) is the number
one cause of death globally1 and estimates
indicate that nearly 23.3 million people will
die from CVD by 2030.2 Over 80% of CVD
deaths take place in low-income and
middle-income countries.1

In the Republic of Srpska (RS), one of the
two autonomous entities that constitute
Bosnia and Herzegovina, a European country
still in the process of transition, CVD is the
leading cause of death and disability, with a
steady increase in CVD mortality. In 2010,
CVD was responsible for 53% of all causes of
death.3

Recent recommendations from the
American Heart Association (AHA) aim to
improve cardiovascular health (CVH) by
encouraging people to meet the seven ideal
CVH metrics: no smoking; being physically
active; maintaining a healthy body weight;
eating a healthy diet and having normal
blood pressure, blood glucose and total chol-
esterol (TC) levels.4 Various cohort studies
have demonstrated that meeting a greater
number of ideal CVH metrics is associated
with a lower risk of general mortality, CVD
mortality5 and the risk of cardiovascular

Strengths and limitations of this study

▪ The main strength of this study is the large
sample representative of the adult population of
Republic of Srpska aged ≥18 years.

▪ Тhe cross-sectional design of the study makes it
difficult to judge causal relations.

▪ Another limitation is that education was used as
the only indicator of socioeconomic status.

▪ Information regarding several cardiovascular
health metrics (smoking, physical activity and
diet) and educational level was self-reported,
which may be subject to recall bias.
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events.6 Developing effective methods of increasing
ideal and decreasing poor CVH metrics should be a top
priority in CVD prevention. However, to our knowledge,
studies examining CVH metrics at the population level
in European countries are limited.
It is well-known that CVD is patterned by socio-

economic status (SES), being more common in lower
social classes, and that closing the gap between low and
high socioeconomic groups offers great potential for
reducing CVD mortality.7 8 Identifying populations with
poor CVH may help inform public health policies and
direct interventions towards those populations dispropor-
tionately affected, which may increase CVH and decrease
CVD mortality. Therefore, the aim of the present study
was to investigate whether the indices of CVH were discri-
minators of SES in the adult population of RS.

METHODS
Study design and participants
Data were taken from the 2010 National Health Survey
in RS, Bosnia and Herzegovina, performed from
September to November, 2010. To assure that the
sample of the civilian adult population is nationally rep-
resentative a two-stage stratified sampling was used. The
first stage units were enumeration districts stratified by
type of settlement (urban and rural) and five geograph-
ical regions. The second stage units were the house-
holds. Of 1866 households randomly selected for the
sample, 1779 were interviewed with a response rate of
95.3%. In the interviewed households 4673 adults were
identified, of which 4165 were interviewed yielding a
response rate of 89.1%.To be enrolled, individuals had
to be aged ≥18 years, and needed to reside in RS for at
least 1 year. Persons living in collective households and
in institutions (homes for older people, hospitals and
prisons) were excluded. The study was approved by the
Ethics Committee of the Public Health Institute of RS. It
conformed to the principles of the Declaration of
Helsinki. Written informed consent was obtained for all
participants.
All participants were interviewed and underwent phys-

ical examinations (anthropometric and blood pressure
measurements, and blood tests) at their homes by well-
trained public health workers.

Study variables
Demographic and socioeconomic characteristics (age,
sex, marital status, education, employment status and
type of settlement) of all participants were collected.
Study participants also reported their smoking status,
physical activity, diet, individual medical history of CVD,
and drug treatment for hypertension, diabetes mellitus
and hypercholesterolaemia. Marital status was cate-
gorised into two groups: married or living with partner
and unmarried, divorced or widowed. SES was measured
by education. Education levels were categorised as low
(no schooling, incomplete primary education and

primary education), medium (3 or 4 years of secondary
education) and high (college and university education).
Employment status was defined by one of three groups:
employed, unemployed and inactive (retired, people
attending some form of education, housewives, persons
who are inactive due to family reasons, and people who
are ill, unable to work or elderly). Type of settlement
was identified at survey level as urban or rural. Smoking
status was categorised as never-smoker, former smoker
and current smoker.
Physical activity in this study was measured with a ques-

tion: “In your leisure time, how often do you do physical
exercise for at least 30 min which makes you at least
mildly short of breath or perspire?” The response alter-
natives were (1) daily, (2) 4–6 times a week, (3) 2–3
times a week, (4) once a week, (5) 2–3 times a month,
(6) a few times a year or less and (7) I cannot exercise
because of illness/disability. Those who participated in
physical activity four times or more per week (response
alternatives 1 and 2) were categorised as active, those
who exercised less than 4 times a week but at least 2–3
times a month (response alternatives 3–5) were cate-
gorised as moderately active and those who exercised
several times a year or did not exercise at all were cate-
gorised as inactive (response alternatives 6 and 7).
For assessment of dietary intake we used a validated

25-item self-administered food frequency questionnaire
(FFQ).9 10 Each of the three items regarding fruit and
vegetable consumption had a choice of six frequency
categories ranging from ‘never’ to ‘two or more times
per day’. For all other food groups, each of the 22 items
had a choice of four frequency categories ranging from
‘never’ to ‘six or seven times per week’. Since FFQ
assessed only usual frequency of intake of food and bev-
erages over the previous week, but did not include infor-
mation on portion sizes, each eating occasion was
assumed to represent consumption of one serving of the
food. We also used a validated food habits questionnaire
consisting of 10 questions.9 10 For the purpose of this
study a healthy diet score (HDS) was developed. It con-
sists of 11 indicators identified for each dietary guideline
with the development of cut-offs and food groupings
guided by the dietary guidelines for RS adults.11 Each of
the 11 indicators had a defined minimum and
maximum score. Vegetables and fruits group had a score
range of 0–4 each. Protein group (meat, fish, eggs, nuts
and legumes) and cereals and their products group
each had a range of 0–6. Low-fat milk group and related
products had a score of 0–3, while fats and alcohol
group had scores of 0–2 each. Consumption of high
saturated fat, low nutrient density foods, so-called ‘junk
food’ had a score of 0–4 as well as the consumption of
sweets and sugary drinks. Use of salt and regular meals
ranged from 0 to 1 and 0 to 2, respectively. The total
HDS was the sum of 11 items and had a possible range
of 0–38, with a higher score reflecting increased compli-
ance with the dietary guidelines (see online supplemen-
tary appendix 1).
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A portable electronic medical scale (Seca, 877) was
used to measure body weight to the nearest half-
kilogram. Standing body height (cm) was measured
to the nearest 0.1 cm with a portable wall-mounted
stadiometer (Seca, 206). The body mass index (BMI)
was calculated as weight in kilograms divided by
squared height in metres (kg/m2). Systolic blood pres-
sure (SBP, mm Hg) and diastolic blood pressure (DBP,
mm Hg) were measured using mercury sphygmoman-
ometer—diplomat-presameter (Riester, CE 0124,
Germany) and cuffs of three sizes according to arm
circumference, after the participants had been resting
in a sitting position for at least 10 min. Sitting blood
pressure was measured three times after a 5 min rest.
The mean of the last two measurements was used for
the analysis. As recommended for developing coun-
tries, fasting blood glucose (FBG, mg/dL) and TC
(mg/dL) were measured from early-morning capillary
blood samples,12 13 after an overnight fast. The
samples were obtained and analysed at home using a
calibrated Accutrend Plus GCTL analyser (Roche
Diagnostics, Germany).

CVH status
The seven metrics proposed by the AHA were used for
evaluating the CVH status of the participants.4 In
accordance with AHA, metrics were classified into
‘ideal’, ‘intermediate’ or ‘poor’ as the following: (1)
smoking: ideal (never or quit >1 year), intermediate
(former, quit ≤1 year) and poor (current); (2) BMI:
ideal (<25 kg/m2), intermediate (25–29.9 kg/m2) and
poor (≥30 kg/m2); (3) physical activity: ideal (active),
intermediate (moderately active) and poor (inactive);
(4) diet: ideal (HDS ≥26 points), intermediate (HDS
21–25 points) and poor (HDS <21 points); (5) TC: ideal
(<200 mg/dL, untreated), intermediate (200–239
mg/dL or treated to goal) and poor (≥240 mg/dL); (6)
blood pressure: ideal (SBP <120 mm Hg and DBP
<80 mm Hg, untreated), intermediate (SBP 120–139
mm Hg or DBP 80–89 mm Hg, or treated to goal) and
poor (SBP ≥140 mm Hg or DBP ≥90 mm Hg); and (7)
FBG: ideal (<100 mg/dL, untreated), intermediate
(100–125 mg/dL or treated to goal) and poor
(≥126 mg/dL). The ideal health behaviours index
(score 0–4) corresponds to the number of ideal
behaviours (smoking, BMI, physical activity and healthy
diet). The ideal health factors index (score 0–4) corre-
sponds to the number of ideal health factors (blood
pressure, TC, FBG and smoking). Given the importance
of abstinence from smoking and smoking cessation to
health promotion, smoking appears in lists of health
behaviours as well as health factors.4 ‘Ideal’ CVH was
defined as the simultaneous presence of seven CVH
metrics.4 For ‘intermediate’ CVH (at least 1 of 7 health
metrics at intermediate level and no poor health
metrics) and ‘poor’ CVH (at least 1 of 7 health metrics
at poor level) we used definition by Folsom et al.6

Statistical analysis
The analyses were carried out on 4165 participants
except when indices of ideal CVH were in question.
These analyses were performed on 4015 participants. We
have excluded 150 participants, out of 4165, who lacked
data on any of the CVH health metrics.
Continuous variables were described by the means

and SD or SE, and categorical ones with frequencies,
percentages and 95% CIs.
Prevalence rates were estimated for indices of ideal

CVH, health behaviours and health factors for all partici-
pants, and separately for participants with low, medium
and high education status. All reported estimates and
95% CI were weighted using probability-sampling
weights calculated to reflect an underlying population of
inhabitants in RS in 2010.
Logistic regression analyses, as a classification tool,

were used with adjustment according to age, sex, marital
status, employment status and type of settlement where
appropriate. The dependent variable was educational
level (low vs medium, low vs high and medium vs high).
All statistical analyses were performed using SPSS

V.20.0 software (SPSS Inc, Chicago, Illinois, USA) and
STATAV.11.1 (StataCorp LP, College Station, Texas, USA)
with the complex sampling design taken into account.
Statistical significance was set at two-sided p<0.05.

RESULTS
Our final analysis sample included 4165 participants
(54% women), which represents the adult population
(≥18 years) of the RS (∼1.16 million).
As shown in table 1, 40.7% of all participants were

classified in the low, 49.8% in the medium and 9.5% in
the high education group. In comparison to participants
with high education, those with low education were sig-
nificantly older, more frequently women, rural dwellers,
living without a partner, inactive or unemployed, with
significantly higher levels of SBP, DBP and FBG. There
were no significant differences between two groups in
the levels of BMI and TC (table 1).
In comparison to the high education group, partici-

pants with medium education were significantly
younger, more frequently rural dwellers, inactive or
unemployed, with higher level of SBP and DBP
(table 1).
A relative majority of participants (41.2–76%) had

ideal levels of CVH metrics, except for diet (4.4%) and
blood pressure (14.7%; table 2). According to logistic
regression analysis, participants with low education were
significantly less frequently physically inactive, but more
frequently had poor levels of HDS and SBP and DBP
than participants with high education. In comparison to
the high education group, participants with medium
education were more frequently current smokers, more
frequently had poor levels of diet score and poor or
intermediate levels of blood pressures, but were less fre-
quently physically inactive. There were no significant
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Table 1 Characteristics of study participants by educational level

Characteristics

Total sample

n=4165

Educational level

Low

n = 1694 (40.7%)

Medium

n = 2076 (49.8%)

High

n=395 (9.5%)

ORs, 95% CI, p value*

Low vs medium Low vs high Medium vs high

Age in years, mean (SD) 50.19 (17.59) 60.21 (15.84) 42.68 (14.98) 46.69 (16.36)† 1.05 (1.04 to 1.06)

0.000

1.07 (1.06 to 1.08)

0.000

0.98 (0.97 to 0.99)

0.000

Sex, n (%)

Men‡ 1917 (46.0) 558 (32.9) 1134 (54.6) 225 (57.0)† 1 1 1

Women§ 2248 (54.0) 1136 (67.1) 942 (45.4) 170 (43.0) 2.69 (2.16 to 3.69)

0.000

1.45 (1.14 to 2.80)

0.000

1.10 (0.85 to 1.37)

0.392

Settlement, n (%) 4165 1694 2076 395

Urban 1725 (41.4) 404 (23.8) 1044 (50.3) 277 (70.1)† 1 1 1

Rural 2440 (58.6) 1290 (76.2) 1032 (49.7) 118 (29.9) 7.49 (5.88 to 9.56)

0.000

3.23 (2.80 to 4.19)

0.000

2.32 (1.84 to 2.93)

0.000

Marital status, n (%) 4154 1691 2073 390

Married or living with partner 2738 (65.9) 1054 (62.3) 1432 (69.1) 252 (64.6)† 1 1 1

Without partner¶ 1416 (34.1) 637 (37.7) 641 (30.9) 138 (35.4) 1.10 (0.88 to 1.39)

0.400

1.35 (1.18 to 1.55)

0.000

0.82 (0.65 to 1.03)

0.082

Employment status, n (%) 4162 1692 2076 394

Employed 1234 (29.6) 148 (8.7) 868 (41.8) 218 (55.3)† 1 1 1

Inactive 1935 (46.5) 1198 (70.8) 620 (29.9) 117 (29.7) 15.08 (11.37 to 19.99)

0.000

11.33 (9.28 to 13.83)

0.000

1.33 (1.04 to 1.70)

0.000

Unemployed 993 (23.9) 346 (20.4) 588 (28.3) 59 (15.0) 8.63 (6.11 to 12.21)

0.000

3.45 (2.77 to 4.29)

0.000

2.50 (1.84 to 3.39)

0.023

BMI, kg/m2, n

mean (SD)

4046

26.60 (5.00)

1660

26.70 (5.37)

2002

26.50 (4.57)

384

26.70 (5.16)†

1.01 (0.99 to 1.03)

0.225

0.99 (0.97 to 1.02)

0.620

0.99 (0.97 to 1.02)

0.611

SBP, mm Hg, n

mean (SD)

4165

134.80 (21.3)

1694

137.90 (22.6)

2076

134.40 (18.74)

395

132.00 (18.19)†

1.01 (1.00 to 1.01)

0.000

1.02 (1.01 to 1.02)

0.000

1.01 (1.00 to 1.02)

0.009

DBP, mm Hg, n

mean (SD)

4165

83.70 (11.41)

1694

84.80 (11.76)

2076

83.82 (10.78)

395

82.58 (10.82)†

1.01 (1.00 to 1.01)

0.048

1.02 (1.01 to 1.03)

0.000

1.01 (1.00 to 1.02)

0.013

TC, mg/dL, n

mean (SD)

4059

5.12 (1.40)

1674

5.11 (1.38)

2003

5.12 (1.40)

382

5.10 (1.33)†

1.00 (0.95 to 1.06)

0.891

1.04 (0.95 to 1.14)

0.393

1.02 (0.94 to 1.11)

0.566

FBG, mg/dL, n

mean (SD)

4058

4.95 (1.68)

1674

5.04 (1.98)

2002

4.95 (1.42)

382

4.76 (1.40)†§

1.03 (0.98 to 1.08)

0.276

1.10 (1.01 to 1.20)

0.026

1.07 (0.98 to 1.16)

0.124

*According to logistic regression analysis. Comparisons of low (1) versus medium education group (0), low (1) versus high education group (0) and medium (1) versus high education group (0)
for BMI, SBP, DBP, TC and FBG were adjusted for age and sex. Comparisons of medium (1) versus high education group (0) for BMI, SBP, DBP, TC and FBG were adjusted for age.
†p=0.000 according to χ2 test, ANOVA or Kruskal-Wallis test.
‡Mean±SD; median; minimum age; maximum age: in low (58.3±16.8; 61; 18; 91), medium (44.4±15.5; 45; 18; 87) and high (51.6±15.8; 53; 21; 82) educational groups.
§Mean±SD; median; minimum age; maximum age: in low (61.6±15.2; 63; 18; 95), medium (40.6±14.0; 41; 18; 87) and high (40.2±14.8; 36; 21; 78) educational groups.
¶Unmarried, divorced or widowed.
ANOVA, analysis of variance; BMI, body mass index; DBP, diastolic blood pressure; FBG, fasting blood glucose; SBP, systolic blood pressure; TC, total cholesterol.
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Table 2 Prevalence of CVH metrics by educational level and association between health metrics and educational level

CVH metrics

Educational level ORs, 95% CI, p value†

Total* Low Medium High

Low vs medium Low vs high Medium vs high

(n=4165)

% (95% CI) (n=1694) (n=2076) (n=395)

Smoking status, n 4165 1694 2076 395

Poor (current) 30.3

(28.9 to 31.7)

25.3

(23.2 to 27.3)

35.3

(33.2 to 37.3)

26.1

(21.7 to 30.4)

0.87

(0.73 to 1.03)

0.116

1.33

(0.99 to 1.76)

0.051

1.57

(1.22 to 2.02)

0.001

Intermediate (former, quit

<12 months)

15.7

(14.6 to 16.8)

14.3

(12.6 to 15.9)

16.2

(14.6 to 17.8)

19.0

(15.1 to 22.9)

0.68

(0.55 to 0.85)

0.001

0.74

(0.53 to 1.03)

0.074

1.14

(0.84 to 1.53)

0.390

Ideal (never or quit >12 months) 54.0

(52.5 to 55.5)

60.4

(58.1 to 62.8)

48.6

(46.4 to 50.7)

54.9

(50.0 to 59.8)

1 1 1

Body mass index, n 4039 1658 1998 383

Poor (≥30 kg/m2) 21.3

(20.0 to 22.5)

25.9

(23.7 to 27.9)

17.9

(16.2 to 19.5)

19.1

(15.1 to 23.0)

1.10

(0.89 to 1.35)

0.372

0.99

(0.72 to 1.39)

0.984

1.02

(0.74 to 1.39)

0.927

Intermediate (25–29.9 kg/m2) 37.5

(35.9 to 38.9)

37.3

(35.0 to 39.7)

37.2

(35.1 to 39.4)

39.4

(34.5 to 44.3)

0.90

(0.76 to 1.08)

0.263

0.92

(0.69 to 1.21)

0.536

0.99

(0.77 to 1.28)

0.966

Ideal (<25 kg/m2) 41.2

(39.7 to 42.3)

36.8

(34.4 to 39.1)

44.9

(42.7 to 47.1)

41.5

(36.6 to 46.4)

1 1 1

Physical activity level, n 4165 1694 2076 395

Poor (inactive) 38.7

(37.3 to 40.2)

48.9

(46.5 to 51.3)

30.6

(28.6 to 32.6)

37.7

(32.9 to 42.5)

0.96

(0.81 to 1.14)

0.655

0.69

(0.52 to 0.92)

0.010

0.74

(0.58 to 0.96)

0.021

Intermediate (moderately inactive) 20.0

(18.8 to 21.3)

15.5

(13.7 to 17.2)

23.1

(21.3 to 24.9)

23.8

(19.6 to 28.0)

0.85

(0.69 to 1.05)

0.138

0.66

(0.48 to 0.91)

0.011

0.77

(0.58 to 1.02)

0.068

Ideal (active) 41.2

(39.7 to 42.7)

35.6

(33.3 to 37.9)

46.3

(44.2 to 48.5)

38.5

(33.7 to 43.3)

1 1 1

Healthy diet score, n 4165 1694 2076 395

Poor (<21) 61.0

(59.5 to 62.5)

56.3

(53.9 to 56.9)

66.2

(64.1 to 68.2)

54.2

(49.2 to 59.1)

1.67

(1.14 to 2.43)

0.008

3.49

(2.10 to 5.83)

0.000

1.93

(1.19 to 3.13)

0.000

Intermediate (21–25) 34.6

(33.1 to 32.9)

38.7

(36.6 to 40.1)

30.4

(28.4 to 32.4)

39.2

(34.4 to 44.1)

1.28

(0.88 to 1.87)

0.200

1.87

(1.13 to 3.11)

0.014

1.34

(0.82 to 2.18)

0.239

Ideal (≥26) 4.4

(3.8 to 5.0)

5.1

(4.0 to 6.1)

3.4

(2.6 to 4.2)

6.6

(4.1 to 9.0)

1 1 1

Total cholesterol, n 4059 1674 2003 382

Poor (>240 mg/dL) 20.8

(19.6 to 22.1)

26.3

(24.2 to 28.4)

17.0

(15.3 to 18.6)

17.0

(13.2 to 20.8)

Continued
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Table 2 Continued

CVH metrics

Educational level ORs, 95% CI, p value†

Total* Low Medium High

Low vs medium Low vs high Medium vs high

(n=4165)

% (95% CI) (n=1694) (n=2076) (n=395)

1.04

(0.85 to 1.27)

0.719

1.22

(0.87 to 1.70)

0.241

1.15

(0.84 to 1.59)

0.384

Intermediate (200–239 mg/dL or

treated to goal)

33.0

(31.5 to 34.4)

35.9

(33.6 to 38.2)

30.6

(28.5 to 32.5)

33.0

(28.2 to 37.7)

0.94

(0.78 to 1.12)

0.470

0.96

(0.73 to 1.27)

0.784

1.02

(0.79 to 1.32)

0.883

Ideal (<200 mg/dL, untreated) 46.2

(44.7 to 47.7)

37.8

(35.5 to 40.1)

52.5

(50.2 to 54.6)

50.0

(44.9 to 55.0)

1 1 1

Blood pressure, n 4165 1694 2076 395

Poor (SBP/DBP >140/90 mm Hg) 28.3

(26.9 to 29.7)

40.7

(38.4 to 43.1)

19.6

(17.8 to 21.2)

21.3

(17.2 to 25.3)

1.24

(0.94 to 1.63)

0.131

2.36

(1.59 to 3.51)

0.000

1.73

(1.19 to 2.51)

0.004

Intermediate (SBP 120–139 mm/

DBP 80–89 mm Hg, or treated to

goal)

56.9

(55.4 to 58.4)

50.4

(47.9 to 52.4

62.3

(60.2 to 64.7)

57.0

(52.1 to 61.9)

0.84

(0.66 to 1.07)

0.156

1.48

(1.06 to 2.07)

0.022

1.68

(1.26 to 2.25)

0.000

Ideal (SBP/DBP <120/80 mm Hg,

untreated)

14.7

(13.7 to 15.8)

8.9

(7.6 to 10.3)

18.2

(16.5 to 19.8)

21.8

(17.7 to 25.9)

1 1 1

Fasting blood glucose, n 4058 1674 2002 382

Poor (>126 mg/dL) 6.3

(5.6 to 7.1)

9.2

(7.8 to 10.6)

4.2

(3.3 to 5.1)

5.0

(2.8 to 7.2)

1.10

(0.80 to 1.51)

0.546

1.24

(0.73 to 2.09)

0.420

1.11

(0.65 to 1.88)

0.711

Intermediate (100–125 mg/dL or

treated to goal)

17.7

(16.5 to 18.9)

21.4

(19.4 to 23.5)

15.1

(13.5 to 16.6)

15.2

(11.6 to 18.8)

1.14

(0.94 to 1.39)

0.192

1.28

(0.92 to 1.77)

0.141

1.12

(0.82 to 1.53)

0.477

Ideal (<100 mg/dL, untreated) 76.0

(74.7 to 77.3)

69.4

(67.2 to 71.6)

80.7

(78.9 to 82.4)

79.8

(75.8 to 83.9)

1 1 1

*Prevalences in total, low, medium and high categories are adjusted on age and sex.
†According to logistic regression analysis. All comparisons of low (1) versus medium education group (0) and low (1) versus high education group (0) were adjusted for age and sex.
Comparisons of medium (1) versus high education group (0) were adjusted for age.
CVH, cardiovascular health; DBP, diastolic blood pressure; SBP, systolic blood pressure.
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differences between the groups in the frequency of poor
and intermediate levels of BMI, TC and FBG.
As shown in table 3, it is worth noting that only 0.02%

of study participants had all seven CVH metrics in the
ideal range, and thus, virtually no one had ideal CVH.
In comparison to the low and medium education group
those with high education had a higher value of the
mean number of ideal cardiovascular metrics and ideal
health factor metrics. However, there are no statistically
significant differences in the ideal behaviours between
participants in different educational groups. Poor CVH
status (at least one poor health metric) was significantly
more frequently seen in people with low and medium
education, 94.7% and 91.4%, respectively, in comparison
with those with high education (87.4%).
The results of subgroup analyses stratified by age and

gender were presented in online supplementary appen-
dix 2. In general, the relationship between the number of
ideal CVH and CVH categories, and educational levels
did not differ significantly in different age subgroups
(≤18, ≥20, ≥25 and ≤60 years) with exceptions for study
participants ≥25 years only in the low versus high educa-
tional group. However, the analysis stratified by gender
(for age subgroups ≤18, ≥20 and ≥25 years) showed the
differences between men and women. High-educated
women had significantly greater numbers of ideal CVH
metrics, ideal behaviour metrics and ideal health factor
metrics compared with women with low or medium edu-
cation, while low-educated men had greater numbers of
ideal CVH metrics and ideal behaviour metrics only in
comparison with medium-educated men (see online sup-
plementary appendix 2).

DISCUSSION
Our study showed that the prevalence of ideal CVH in
the general population of RS is extremely low (0.02%),
and that CVH is positively related to education—partici-
pants with high education had a better CVH profile in
comparison with those with medium and low education.
Our results are in accordance with the results from the
world’s largest population-based cross-sectional study
performed in the 50 states of the USA.14 To our knowl-
edge, only two European studies reported population-
based data on relationship between CVH (according to
AHA criteria) and education. According to Graciani
et al,15 less-educated people have the worst CVH, second
only to the oldest. Olsen et al,16 using data from six
cross-sectional studies conducted in an adult population
aged 30–64 years in Denmark from 1978 to 2006
reported an increasing trend in ideal CVH with a more
unfavourable risk profile among persons with low educa-
tional levels.
According to our results the mean number of ideal

health factor metrics was statistically more frequently
present in participants with high education in compari-
son to those with low and medium education, while the
mean number of ideal health behaviours was more

prevalent only in low-educated versus medium-educated
persons.
Since poor CVH metrics are risk factors for CVD, it

might be assumed that they follow the same socio-
economic pattern as CVD, with the higher prevalence
among people of lower SES. This was confirmed for
health behaviours in particular—lack of physical activity,
poor nutrition and tobacco use in developed coun-
tries.17–20 However, the evidence from developing coun-
tries has been inconsistent. Some studies have indicated
that SES is inversely associated with the level of cardio-
vascular risk factors,21–23 whereas there are studies
revealing an entirely opposite trend.24 25 In addition,
there is scant information on social patterning of CVD
risk factors in residents from developing countries still in
transition, such as RS.
Our research has shown that while some CVH metrics

(diet behaviour, SBP and DBP) follow the same socio-
economic gradient as CVD, several other health metrics
do not. For example, neither smoking behaviour nor
physical activity levels are consistently related to educa-
tion. There is strong evidence of social patterning of
smoking not only in developed, but also in some develop-
ing countries where epidemiological transition is under-
going or has already occurred.26–28 However, we failed to
find any statistically significant difference in smoking
between high and low educational groups. It is worth
noting that in Southern European regions smoking
seems to be more related to cultural norms than to socio-
economic factors and weak or inexistent socioeconomic
gradients were frequently reported.29 Higher levels of
blood pressure in low-educated people could be
explained by poor diet and lack of health education in
this group.30 According to our results, participants with
low education, after adjusting for age and sex were less
frequently physically inactive, that is in accordance with a
large study from rural India.22 In contrast, findings from
developed countries showed positive association between
vigorous physical activity carried out at leisure time and
educational level.31 32 An inverse association between
BMI and education level was found in most studies: indi-
viduals in the low socioeconomic groups had higher
BMIs than those in the high socioeconomic groups.33 34

We failed to find any statistically significant difference
between education and BMI. However, as in the majority
of reviewed studies,22 35 we found an inverse association
between education and unhealthy diet. Differences in
the social patterning of unhealthy behaviours in develop-
ing countries can be related to cultural differences
between them. Another plausible explanation might be
differences in the epidemiological transition from ‘dis-
eases of affluence’ to the diseases of the poor.36 For
example, smoking and unhealthy eating were, once,
more common among the better-off.30

Studies of gender differences in the association
between SES and cardiovascular risk factors have pro-
duced mixed findings. Recently Jenkins and Ofstedal37

have observed that lower SES was associated with higher
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Table 3 Association between number of ideal cardiovascular health (CVH) metrics and CVH categories, and educational level

Educational level

Total* Low Medium High ORs, 95% CI, p value†

(n=4015) (n=1651) (n=1984) (n=380) Low vs medium Low vs high Medium vs high

100.0% 41.1% 49.4% 9.5%

Number of ideal CVH metrics,

mean (SE)

median (IQR)

2.78 (0.02)

3.00 (2.00)

2.76 (0.03)

2.00 (1.00)

2.77 (0.03)

3.00 (2.00)

2.93 (0.06)

3.00 (2.00)

0.99 (0.92 to 1.06)

0.802

0.88 (0.77 to 0.99)

0.033

0.88 (0.80 to 0.96)

0.009

Number of ideal behaviours,

mean (SE)

median (IQR)

1.41 (0.02)

1.00 (1.00)

1.42 (0.02)

1.00 (1.00)

1.38 (0.02)

1.00 (1.00)

1.45 (0.04)

1.00 (1.00)

1.03 (0.93 to 1.13)

0.560

0.94 (0.78 to 1.11)

0.453

0.92 (0.81 to 1.04)

0.198

Number of ideal health factors,

mean (SE)

median (IQR)

1.95 (0.02)

2.00 (2.00)

1.91 (0.02)

2.00 (1.00)

1.89 (0.02)

2.00 (2.00)

2.07 (0.05)

2.00 (2.00)

1.01 (0.93 to 1.11)

0.746

0.81 (0.69 to 0.96)

0.012

0.77 (0.68 to 0.87)

0.000

Category of CVH, % (95% CI)

Ideal CVH‡ 0.02

Intermediate CVH§ 7.6 (6.8 to 8.4) 5.3 (4.3 to 6.4) 8.6 (7.3 to 9.8) 12.4 (9.0 to 15.7) 1 1 1

Poor CVH¶ 92.4 (91.6 to 93.2) 94.7 (93.6 to 95.8) 91.4 (90.2 to 92.7) 87.4 (84.0 to 90.7) 1.22 (0.87 to 1.68)

0.242

1.93 (1.24 to 3.01)

0.004

1.54 (1.08 to 2.19)

0.015

*Means in total, low, medium and high categories are adjusted on age, sex, marital status, employment status and type of settlement. Prevalences are adjusted on age and sex.
†According to logistic regression analysis. All comparisons of low (1) versus medium education group (0) were adjusted to age, sex, type of settlement and employment status. All comparisons
of low (1) versus high education group (0) were adjusted to age, sex, type of settlement, marital status and employment status. Comparisons of medium (1) versus high education group (0) were
adjusted to age, type of settlement and employment status.
‡Ideal health is all seven health metrics at ideal levels.
§Intermediate health is at least one health metric at intermediate level, but no poor health metrics.
¶Poor health is at least one of seven health metrics at a poor level.
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cardiovascular risk for middle-aged and older women
but not for men. According to Olsen et al,16 a 28-year
trend for women aged 30–64 years showed an increasing
proportion in ideal CVH with a more unfavourable risk
profile among women with a low educational level, while
for men the educational difference was less pronounced.
In our study low-educated and medium-educated
women had significantly smaller number of ideal CVH
metrics, ideal behaviour metrics and ideal health factor
metrics compared with women with high education,
while low-educated men in comparison with
medium-educated men had a greater number of ideal
CVH metrics and ideal behaviours. Our findings suggest
that the association between SES and cardiovascular risk
is more pronounced for women than it is for men.
Implementing interventions to increase CVH, particu-
larly among women with lower SES, might reduce CVD
in women in RS.
The main strength of this study is the large sample

representative of the population of RS aged ≥18 years.
However, we note several limitations. Тhe cross-sectional
design of our study makes it difficult to judge causal
relations. We exclusively focused on education as the
main indicator of SES, because it is established relatively
early in life, and it is stable over the adult lifespan,
allows classification of individuals who do not work and
prevents reverse causation. Further, the information on
smoking, physical activity, diet and treatment (for hyper-
tension, diabetes mellitus and hypercholesterolaemia)
was self-reported and may be subject to recall bias.
Calculations for food scores may have been biased due
to misreporting by older participants with poor memory
or under-reporting by those who were overweight or
obese. There is a possibility of measurement error
caused by participants with high education intentionally
or unintentionally reporting a healthier diet because
they knew it was more socially acceptable.
Notwithstanding these limitations, our results indicate
positive association between CVH and education,
although the SES pattern in CVD is not mirrored by
similar SES patterns in all CVH metrics. Some CVH
metrics were worse in higher SES participants while
others were worse in lower SES groups.
Overall, the present study emphasises the large poten-

tial for preventing CVD, showing a low proportion with
a favourable CVH profile, especially among low-educated
people. Since it is well known that individuals with the
highest education are more likely to act on prevention
campaigns,38 it is necessary to consider prevention strat-
egies aimed in improving CVH in RS targeting primarily
low educational groups.
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