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Abstract: Perfect cardiovascular health (CVH) has been defined by the American Heart Association 

as the lack of cardiovascular disease and the presence of seven key factors and health behaviors. In 

this study, we aimed to estimate the prevalence of ideal and poor CVH among the Polish adult 

population, taking the chosen socio-demographic factors into consideration. This is a 

cross-sectional study conducted among 3,901 adults without cardiovascular diseases, aged 

between 35 and 64 years. Participants completed a questionnaire, and they had anthropometric and 

physiological measurements taken. Blood samples were analyzed for fasting glucose and 

cholesterol levels. Ideal CVH was found in 5.4% of the participants, with the advantage of being 

toward city dwellers over those living in the rural areas (6.3% vs. 5.0%) p = 0.02. In case of the 

residents of rural areas, their likelihood of having an ideal body mass index (BMI) was found to be 

22% lower (odds ratio (OR) = 0.78; 95% CI: 0.66–0.92), their likelihood of having an ideal diet was 

found to be 27% lower (OR = 0.71; 95% CI: 0.54–0.94), their likelihood of having perfect blood 

pressure was found to be 29% lower (OR = 0.71; 95% CI: 0.56–0.89), and their likelihood of having 

the perfect glucose levels were found to be 28% lower (OR = 0.72; 95% CI: 0.63–0.84), than the 

residents of urban areas. The prevalence of ideal cardiovascular behaviors and factors is lower in 

the rural community compared with people living in the city. Results indicate that more effort 

should be dedicated toward the country’s health policy, specifically concerning primary 

prevention. Preventive actions in the field of cardiovascular disease should be addressed to the 

residents of rural areas to a larger extent. 

Keywords: ideal cardiovascular health; cardiovascular disease; health status; prevention and 

control; Poland 

 

1. Introduction 

Cardiovascular disease (CVD) is one of the primary causes of death around the world. It was 

estimated that in 2013,approximately 17.3 million people died of CVD, with 80% of these deaths 

occurring in countries with a low or average income. On the contrary, in developed countries with 

high income, there was a noticeable decrease in the death rate caused by ischemic heart disease and 

cerebrovascular accidents. In the USA, the indicator of deaths caused by CVD reduced by 25.3% 

between 2004 and 2014 [1]. 

In 2010, the American Heart Association (AHA) set itself the goal of improving cardiovascular 

health (CVH) by 20% in the American population by the year 2020. The concept of ideal 

cardiovascular health (ICH) was then created, the indicators of which allows to control and set 

strategic actions with respect to the practice of preventive cardiology. The defined criteria of ICH are 

based on the following 7-elements tool: four behavioral factors (smoking, physical activity, BMI, and 
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diet) and three biological factors (blood pressure, blood glucose, and cholesterol levels). The level of 

maintaining particular components sets a CVH plane covering three categories: poor, intermediate, 

and ideal [2]. This approach emphasizes primary prevention, in which effort is directed toward 

preventing the development of behavioral risk factors, which is the opposite of the secondary 

prevention, which focuses mainly on the occurrence or reoccurrence of CVD [3]. A research has 

confirmed that the number of ideal factors of CVH is a strong indicator, one which is inversely 

proportional to mortality in American [4] and Chinese populations [5] and the changes in arterial 

vessels linked to atherosclerosis [6]. Unfortunately, the occurrence of ICH remains low in the 

American and European population [7–10]. Scientific publications with respect to the prevalence of 

ICH in Central-Eastern Europe are scarce, especially when it comes to those living in rural areas. 

Poland was a developing country which has undergone a political transformation, as have most 

countries within Central-Eastern Europe. Therefore, it is possible to assess the CVH for this part of 

Europe using Poland’s example. Research has shown that the risk of CVD was five times lower 

among people with ICH than that of people with poor CVH [4,7,11]. Therefore, identification of 

people with potentially modifiable barriers in reaching ideal CVH should be a priority for public 

health. Socio-demographic factors can ICH be one of these barriers. 

Therefore, in this study, we aimed to estimate the prevalence of ideal and poor CVH in the 

Polish adult population, following the criteria of the AHA. Our secondary objective was to assess the 

relationship between place of residence and gender and ICH. 

2. Materials and Methods 

2.1. Study design and participants 

A prevention and health promotion program with respect to the awareness of CVDs, entitled 

“Follow Your Heart” (“Weź sobie zdrowie do serca”), was conducted between 06.14.2015 and 

03.20.2016 among the residents of Janow district, Lubelskie Voivodship, Eastern Poland (Figure 

1).This study was conducted in 15 towns located in the Janow district:14 mobile (mobile locations 

functioning in Janow district)and 1 stationary site (located in the Municipal Hospital). 

People residing in Janow district in the age group of 35–64 years participated in this study.All 

participants agreed to undergo tests and provided their consent to participate in this study. 

Following were the exclusion criteria: previous cardiovascular incident (heart attack or 

cerebrovascular accident) cardiomyopathy, chronic kidney disease, pregnancy, being unable to 

provide consent, immobility, and living in nursing homes or in prisons. A total of 4,040 people 

participated among which139 participants were excluded from the study due to their prior history of 

cardiovascular incidents (heart attacks or cerebrovascular accidents). This study was approved by 

the Bioethical Commission of the Medical University in Lublin (no. KE-0254/112/2014) and was 

conducted in accordance with the Declaration of Helsinki. All the final participants provided written 

informed consent. 

2.2. Data collection 

The team collecting the data consisted of trained nurses. All participants filled in the 

questionnaire and underwent anthropometric tests (weight and height), physiological tests (double 

measuring of blood pressure), and had their venous blood samples collected in order to mark 

glucose and total cholesterol levels in blood serum, through fasting. 
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Figure 1. Approximate residential locations of participants, Janow district, Poland. 

2.3. ICH metrics 

Indicators of ICH and their components were calculated according to AHA guidelines, using cut-off 

indicators for adults (Table S1) [2]. 

2.3.1. Assessment of biological components of ICH 

Research participants had their blood pressure (BP) measured twice. BP was measuredon the 

left arm using an electronic sphygmomanometer. The first measurement was performed after at 

least a 5-minute rest, and the second was performed 15 min after the first measurement. The average 

of the two was then calculated. If they differed by more than 5 mm Hg, an additional measurement 

was performed after another 15 min, and the average of the three was used for further data analysis 

[5]. Ideal blood pressure was defined as a blood pressure of <120/<80 mm Hgwithout the 

consumption of any hypertensive medications. Intermediate blood pressure was defined at SBP 

120–139 or DBP 80–89 mm Hg, or if the respondent was taken drug lowering the blood pressure. 

Whereas poor blood pressure was defined as a value ≥ 140/≥ 90 mm Hg [2]. 

Blood samples were taken from the ulna vein, in the morning, after fasting and an all-night rest. 

This was done using a tube with a coagulation activator and a separation substance (granulate), 

which was delivered to the laboratory within 4 h. Plasma was separated by centrifugation at 3,000 

rpm and for 10 min. Blood serum was used to analyze the glucose and total cholesterol levels. 

Fasting blood glucose (FBG) was measured using the hexokinase enzymatic method, and total 

cholesterol concentration (TC) was measured by an enzymatic method. Both parameters were 

analyzed by using Advia 1800 or Advia 1200 apparatus using Siemens reagents. Analyses were 

performed in the Central Laboratory of JanowLubelski Hospital. 

Ideal capillary FBGis defined as FBG< 100 mg/dL achieved by not consuming hypoglycemic 

medications. Intermediate glucose level is defined as FBG of 100–125 mg/dL or >100mg/dL achieved 

by not taking hypoglycemic medications. Poor glucose level is defined as FBG ≥ 126 mg/dL. Ideal 

total cholesterol (TC) is defined as TC < 200 mg/dL achieved by not taking medications aimed at 

lowering cholesterol levels. Intermediate cholesterol is defined as TC in the range 200–239 mg/dl or 

<200 mg/dL value, achieved by taking medicines aimed at lowering cholesterol levels. Finally, poor 

cholesterol level is defined as TC ≥ 240 mg/dL value [2]. 
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2.3.2. Assessment of behavioral components of ICH 

All respondents underwent anthropometric measurements of height and weight. Height was 

measured within an accuracy of 0.1cm by using an altimeter, and weight was recorded without 

shoes and other clothing, using a platform scale with an accuracy of 0.1 kg. BMIs were calculated, 

defined as the body mass (kg) divided by the squared height in meters (kg/m2) [12]. Ideal BMI is 

defined between 18.5 and 24.9 kg/m2, intermediate between 25 and 29.9 kg/m2, and poor BMI which 

is ≥30 kg/m2. 

In the smoking category, a rating of the ideal was recorded if the respondent never smoked or 

quit smoking more than 12 months ago. Intermediate smoking is defined as smoking in the past but 

quit within 1–12 months prior to their participation in this study. Poor category involved everyday 

smoking (>1 cigarette a day or if the last cigarette was smoked during the last month). 

Diet was assessed using a questionnaire which consisted of a diet pattern from the last month. 

The questionnaire consisted of six questions which were linked to the number of meals per day (4–5 

vs. 3 vs. less); number of meals incorporating animal protein (all meals vs. 75% of meals vs. smaller 

number of meals); frequency of consumption of milk and of milk products (every day in 2 meals vs. 

every day in at least 1 meal, and in 50% of days in 2 meals vs. more rarely); frequency of 

consumption of raw fruit and vegetables (every day in at least 3 meals vs. every day in at least 2 

meals vs. more rarely); frequency of consumption of cooked fruit and vegetables (everyday vs. in 

75% of days vs. more rarely); and the frequency of consumption of wholemeal bread, wheat, and 

pulses (every day at least one of the mentioned products vs. in 75% of days one of the mentioned 

products vs. more rarely). 

The answers given by the respondents were rated in points. For example, the first question 

(number of meals in a day), for giving the first answer the respondent received 5 points, the second 3 

points, and the last no points (0). In later questions, the respondent received 5 points for the first 

answer, 2 points for the second answer, and no (0) points for the last answer. The maximum number 

of points awarded was 30 points. Those who obtained a score in between 30 and 21 points were 

considered to have a healthy diet, with intermediate being those participants with points ranging 

from 20 to 13, and a poor diet for those respondents with 12 points or less. Reliability of questions in 

the scale was measured by the alfa Cronbach indicator and had a value of 0.73. 

The assessment of physical activity was based on a question asking if the respondent 

participated in regular physical activity for 30 min at least 5 times a week. Physical activity ≥150 

min a week was defined as ideal, and physical activity < 150 min a week was defined as poor. The 

assessment did not evaluate physical activity in the intermediate category. 

 

2.3.3. Cumulated index of global ICH 

From particular behavioral components and biological components described above, we 

created a cumulated index of ICH in accordance with AHA guidelines. Depending on the number of 

components (0–2, 3–4, or 5–7), ICH metrics of the respondents were qualified as poor, intermediate, 

or ideal. 

2.4. Statistical analysis 

Data are expressed as the mean± standard deviation or as median (interquartile range, IQR) as 

appropriate. The Shapiro Wilk test was used to assess conformity with a normal distribution. Mean 

age between the two groups was compared using Student’s t-test. Categorical variables were 

analyzed using the χ2 test or Fisher’s exact test, as appropriate. Logistic regression was used to 

investigate the relationships between components of ICH (ideal category), ideal behavioral and ideal 

biological component, and place of residence (rural or urban). The two models were fitted: (1) with 

place of residence and (2) model one additionally adjusted for, age, education level, marital status, 

and gender (in the case when the analysis was performed for all participants). 

Due to the significant differences (or interactions) in the distribution of ICH components and 

ICH between male and females, we performed analysis separately for men and women. The results 

of logistic regression were presented as OR with 95% confidence interval (95% CI). Next, we used a 
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Poisson regression model to compare the mean values of the ICH component between rural and 

urban residents. All statistical analyses were performed using the SPSS software version 22.0 (IBM). 

P values less than 0.05 were considered significant. 

3. Results 

3.1. General characteristics of participants 

The average age of participants was found to be 52.11 ± 8.15 years, with city residents being 

slightly older (52.65 ± 8.41 years) than those of rural areas(51.85 ± 8.01 years) p = 0.004. Males 

constituted 41.1% (n = 1,603) of the researched population. Tables 1 and S2presents the 

socio-demographic characteristics and ICH components of the respondents, by place of residence 

(urban or rural) and gender. City residents were better educated, took antihypertensive and 

lipid-lowering medication more often, and smoked more frequently than the residents of rural areas. 

However, the percentages of participants from rural areas with ideal body mass, ideal diet, ideal 

blood pressure, and ideal glucose levels were found to be significantly lower compared to 

participants leaving in urban areas. 

ICH was found in 5.4% of the participants, with the advantage going to urban residents 

compared to the participants from rural areas (6.3% vs. 5.0%) p = 0.02. The breakdown of CVH 

according to gender shows that CVG is present significantly more frequently in women than in men 

(7.6% vs. 2.2%) p < 0.001. 

Table 1. Characteristic of the researched group according to their place of residence. 

Characteristics of population 

Rural areas Urban areas Total P-value 

n % n % n %  

2605 66.78 1296 33.22 3901 100 < 0.001 

Male 1109 42.6 494 38.1 1603 41.1 0.08 

Age 51.85±8.01 52.65±8.41 52.11±8.15 0.004 

University education 314 12.1 442 34.1 756 19.4 < 0.001 

In a relationship 2318 89 1105 85.3 3423 87.7 0.001 

Blood pressure medication 665 25.5 393 30.3 1058 27.1 0.002 

Glucose-lowering medication 102 3.9 67 5.2 169 4.3 0.07 

Cholesterol-lowering medication 240 9.2 150 11.6 390 10 0.02 

Smoking        

Poor 396 15.2 224 17.3 620 15.9 0.02# 

Intermediate 526 20.2 294 22.7 820 21 0.005## 

Ideal 1683 64.6 778 60 2461 63.1  

Body Mass Index        

Poor 1000 38.4 403 31.1 1403 36 < 0.001# 

Intermediate 1024 39.3 538 41.5 1562 40 < 0.001## 

Ideal 581 22.3 355 27.4 936 24  

Physical Activity        

Poor 1470 56.4 764 59 2234 57.3  

Intermediate - - - - - - 0.13## 

Ideal 1135 43.6 532 41 1667 42.7  
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Table 1. Cont. 

Characteristics of population 

Rural areas Urban areas Total P-value 

n % n % n %  

2605 66.78 1296 33.22 3901 100 < 0.001 

Healthy Diet        

Poor 2293 88 1091 84.2 3384 86.7 0.002# 

Intermediate 165 6.3 98 7.6 263 6.7 0.002## 

Ideal 147 5.6 107 8.3 254 6.5  

Fasting Total Cholesterol        

Poor 847 32.5 307 23.7 1154 29.6 < 0.001# 

Intermediate 852 32.7 501 38.7 1353 34.7 0.078## 

Ideal 906 34.8 488 37.7 1394 35.7  

Blood Pressure        

Poor 1429 54.9 597 46.1 2026 51.9 < 0.001# 

Intermediate 935 35.9 538 41.5 1473 37.8 < 0.002## 

Ideal 241 9.3 161 12.4 402 10.3  

Fasting Serum Glucose        

Poor 256 9.8 90 6.9 346 8.9 < 0.001# 

Intermediate 806 30.9 349 26.9 1155 29.6 < 0.001## 

Ideal 1543 59.2 857 66.1 2400 61.5  

Cardiovascular health metrics        

Poor cardiovascular health (0-2 ideal metrics) 1462 56.1 672 51.9 2134 54.7 0.02# 

Intermediate cardiovascular health (3-4 ideal 

metrics) 
1014 38.9 542 41.8 1556 39.9 0.07## 

Ideal cardiovascular health (5-7 ideal metrics) 129 5 82 6.3 211 5.4  

No. of ideal cardiovascular health metrics        

0 116 4.5 45 3.5 161 4.1 0.1 

1 509 19.5 223 17.2 732 18.8  

2 837 32.1 404 31.2 1241 31.8  

3 680 26.1 348 26.9 1028 26.4  

4 334 12.8 194 15 528 13.5  

5 101 3.9 66 5.1 167 4.3  

6 24 0.9 15 1.2 39 1  

7 4 0.2 1 0.1 5 0.1  

#Ideal vs. poor vs. intermediate; ##Ideal vs. poor + intermediate 

3.2. Participants’ characteristics by CVH status 

Table 2 presents the comparison between socio-demographic traits chosen for the diet 

questionnaire and the use of the therapy in global ICH categories in the group. ICH, in the residents 

of both rural and urban areas; was linked to a younger age; higher education; was more prevalent 

among women; was also linked to the diet (number of recommended meals a day, occurrence of 

milk, cheese, wholemeal bread, wheat, and pulses); and with the treatment of hypertension, 
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diabetes, and hypercholesterolemia. Indicators such as living alone or consumption of protein 

products differentiated the categories of ideal health only in the case of rural areas residents.
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Table 2. Characteristics of the group according to their cardiovascular health. 

Variable 

Rural areas 

P-value 

Urban areas 

P-value 
Poor Intermediate Ideal Poor Intermediate Ideal 

n % n % n % n % n % n % 

1462 56 1014 39 129 5 672 52 542 42 82 6 

Age 53.17 ± 7.69 50.66 ± 8.08 46.25 ± 7.28 <0.001 54.06 ± 8.0 51.68 ± 8.54 47.44 ± 7.94 <0.001 

Male 697 47.67 385 37.97 27 20.93 <0.001 289 43.01 196 36.16 9 10.98 <0.001 

University education 145 9.92 139 13.71 30 23.26 <0.001 190 28.27 217 40.04 35 42.68 <0.001 

Single respondents 171 11.7 111 10.95 5 3.88 0.02 101 15.03 84 15.5 6 7.32 0.14 

Number of meals in a day Ideal 730 49.93 555 54.73 84 65.12 <0.001 338 50.3 305 56.27 54 65.85 0.009 

Protein consumption Ideal 150 10.26 137 13.51 23 17.83 0.005 42 6.25 48 8.86 7 8.54 0.21 

Milk and cheese consumption Ideal 115 7.87 120 11.83 25 19.38 <0.001 52 7.74 52 9.59 20 24.38 <0.001 

Fruit and vegetables Ideal 57 3.90 72 7.10 23 17.83 <0.001 45 6.7 74 13.65 24 29.27 <0.001 

Wholemeal bread, groans and pulses Ideal 218 14.91 218 21.5 39 30.23 <0.001 142 21.13 164 30.26 41 50 <0.001 

Treatment for blood pressure 472 32.28 187 18.44 6 4.65 <0.001 258 38.39 128 23.62 7 8.54 <0.001 

Treatment for diabetes 90 6.16 12 1.18 0 0 <0.001 56 8.33 11 2.03 0 0 <0.001 

Treatment of cholesterol 198 13.54 42 4.14 0 0 <0.001 106 15.77 43 7.93 1 1.22 <0.001 
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3.3. The relation between the place of residence with each metric of CVH 

Table 3 presents the relation between the place of residence and ICH components in the whole 

sample and by gender. After adjusting for age, marital status, education, and gender, five of seven 

items (smoking, BMI, healthy diet, arterial blood pressure, and FBG) were tightly linked to the place 

of residence. Residents of rural areas had a 22% lower likelihood of an ideal BMI than that of 

residents of urban areas (OR = 0.78; 95% CI: 0.66–0.92); the likelihood of rural residents of having an 

ideal diet was reduced by 29% when compared with urban residents (OR = 0.71; 95% CI: 0.54–0.94); 

the likelihood of ideal arterial blood pressure of rural residents of was reduced by 29% when 

compared with urban residents (OR = 0.71; 95% CI: 0.56–0.89); and the likelihood of rural residents 

of having ideal glucose levels were reduced by 28% when compared with urban residents(OR = 0.72; 

CI: 0.63–0.84). 

In case of smoking, we obtained contradictory results with the occurrence of non-smokers being 

35% more likely in rural areas in comparison to the residents of urban areas(OR = 1.35; 95% CI: 

1.17–1.57). During the analyses based on gender, smoking status, BMI, healthy diet, arterial blood 

pressure, and FBG, the data related to women showed statistical significance and correlation. 

However, in men, only the ideal glucose levels were significantly linked to the place of residence.

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 12 September 2018                   doi:10.20944/preprints201809.0204.v1

Peer-reviewed version available at Int. J. Environ. Res. Public Health 2018, 15, 2388; doi:10.3390/ijerph15112388

http://dx.doi.org/10.20944/preprints201809.0204.v1
http://dx.doi.org/10.3390/ijerph15112388


 

Table 3. The relation between the place of residence and ICH components altogether, and according to gender. 

 
Smoking  

(ideal) 

Body mass index  

(ideal) 

Physical activity 

(ideal) 

Healthy diet  

(ideal) 

Fasting total 

cholesterol (ideal) 

Blood pressure  

(ideal) 

Fasting serum 

glucose (ideal) 

 
OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI 

All               

Urban areas 1   1  1  1  1  1  1  

Rural areas 1.21A [1.06-1.39]* 0.71A [0.60-0.83]*** 1.12A [0.98-1.28] 0.66A [0.51-0.86]** 0.85A [0.75-1.001] 0.67A [0.54-0.84]** 0.73A [0.63-0.84]*** 

 1.35 B [1.17 1.57]*** 0.78 B [0.66-0.92]** 1.05 B [0.91-1.21] 0.71 B [0.54-0.94]** 0.88 B [0.76-1.02] 0.71B [0.56-0.89]** 0.72 B [0.63-0.84]*** 

Male               

Urban areas 1  1  1  1  1  1  1  

Rural areas 1.07A [0.87-1.32] 1.03A [0.78-1.36] 1.13A [0.92-1.40] 0.66A [0.40-1.09] 0.81A [0.65-1.004] 0.73A [0.44-1.21] 0.69A [0.55-0.86]*** 

 1.14 B [0.92-1.42] 0.98 B [0.72-1.30] 1.15 B [0.92-1.43] 0.75 B [0.45-1.27] 0.81 B [0.65-1.02] 0.72 B [0.43-1.21] 0.67 B [0.54-0.85]*** 

Female               

Urban areas 1  1  1  1  1  1  1  

Rural areas 1.49A [1.23-1.80]*** 0.57A [0.46-0.69]*** 1.09A [0.91-1.30] 0.68A [0.50-0.92]* 0.84A [0.70-1.02] 0.65A [0.50-0.83]* 0.76A [0.64-0.91]** 

 1.56 B [1.27-1.90]*** 0.65 B [0.52-0.80]*** 0.98 B [0.81-1.18] 0.70 B [0.50-0.97]* 0.90 B [0.74-1.10] 0.70 B [0.53-0.90]** 0.77 B [0.63-0.93]** 

AUnadjusted; BAdjusted for age, sex, marital status, and education; Statistical significance is indicated by * p ≤ 0.05, ** p ≤ 0.01 and ***p ≤ 0.001 
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3.4. The relation between the place of residence and global, behavioral, and biological components of CVH. 

Table 4 presents the association between the place of residence and the ideal global ICH (5–7 

items) and behavioral and biological components. Residents of rural areas had a 25% lower instance 

of global ICH than the residents of urban areas(OR = 0.72; 95% CI: 0.53–0.98). A greater reduction in 

the likelihood for global ICH was found in women (OR = 0.62; 95% CI: 0.44–0.87), whereas in men, 

this association was not found to be significant. None of the behavioral and biological components 

were significantly related to the place of residence, in both men and women. 

Table 4. The relation between the place of residence and the ideal global ICH, behavioral, and 

biological components, and according to gender. 

 All 5-7 items (ideal) 
Behavioral 

component (ideal) 

Biological component 

(ideal) 

 
OR 95% CI OR 95% CI OR 95% CI 

All       

Urban areas 1   1  1  

Rural areas 0.73A [0.55-0.98]* 0.97A [0.75-1.20] 0.95A [0.83-1.08] 

 0.72B [0.53-0.98]* 1.04B [0.81-1.32] 0.95B [0.82-1.09] 

Male       

Urban areas 1  1  1  

Rural areas 1.37A [0.64-2.94] 1.53 A [0.91-2.59] 0.97 A [0.79-1.21] 

 1.33B [0.61-2.92] 1.67 B [0.97-2.87] 0.95 B [0.77-1.19] 

Female       

Urban areas 1  1  1  

Rural areas 0.64A [0.47-0.89]** 0.86 A [0.66-1.11] 0.94 A [0.79-1.11] 

 0.62B [0.44-0.87]** 0.90 B [0.68-1.18] 0.95 B [0.79-1.14] 

AUnadjusted; BAdjusted for age, sex, marital status, and education; Statistical significance is indicated by *p ≤ 

0.05, **p ≤ 0.01 and ***p ≤ 0.001 

4. Discussion 

In this study, we aimed to estimate the prevalence of the seven CVH metrics: four behavioral 

and three biological, and we also estimated the accumulated CVH indicators according to the criteria 

recommended by the AHA, using a cross-sectional analysis of data obtained from 3901 people aged 

between 35 and 64 years, from the Janow district in Eastern Poland. We also studied whether the 

place of residence (urban or rural areas) and gender determines the level achieved with respect to 

ICH. The frequency of ICH in terms of 5–7 factors in the researched Polish population was found to 

be very low, and pertained to only 5.4% of the people. Of those researched, only 0.1% achieved 7 

components of ICH metrics, which is considered as minor. Similar results were found by Manczuk et 

al [13]. However, in their research, performed on 10,687 people in Kielce, South-Eastern Poland, 

none of the respondents reached all seven ideal ICH components. 

The frequency of occurrence of all seven CVH indicators is low all over the world, and varies 

from 0.2% to 15%, depending on geographical location, age, gender, ethnic background, and 

education level [9, 14–17]. The rate of achieving ICH results (5–7 ideal metrics) in the researched 

Polish population was higher than in the Iranian population [18], in the adult population of Republic 

of Serbia, as well as the adult population of Bosnia and Herzegovina [10]. However, their results 

were lower than the results of those from Brazil [19], the Canadian research conducted by Maclagan 
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et al. [20], the research of the population of Peru [17], and samples of the American population 

[21,22]. 

This study proves that the percentage of people with ICH living in rural areas was significantly 

lower than in those living in the urban areas (5.0% vs. 6.3%). Moreover, living in rural areas was 

linked to a lower chance of reaching an ideal BMI, having an ideal diet, and ideal arterial blood 

pressure. However, it was more likely for those residing in rural areas to be non-smokers than that 

of residents of urban areas. 

Observed imbalances in CVH are undoubtedly correlated to a higher number of males living in 

rural areas, as well as a lower rate of people with higher education living in rural areas, which might 

cause the guidelines concerning a healthy lifestyle to be ignored. Living in rural areas may also be 

connected to a limited access to health services. In a study conducted in Peru, the average number of 

ICH components in the rural area of Tumbes was found to be 2.82, which was significantly lower 

compared to the residents of the city of Lima [17]. 

In accordance with the existing research [10,20,23–25], we observed that women were more 

likely to have ICH compared to men. Studies including this suggest that there should be additional 

effort put into the promotion of primary prevention of CVD [8]. 

Out of the behavioral components of ICH metrics, the best factor assisting the achievement of 

ICH was not smoking (63.1% of the researched), and the most difficult in maintaining CVH was 

practicing an ideal healthy diet, which was only achieved by 6.5% of respondents. These results have 

been confirmed by the systematic review conducted by Younus et al. [15], where the prevalence of 

the ideal classification of non-smokers in the analyzed population was higher, and the poorest 

indicator was the diet. Out of all the biological components of ICH metrics, only 10.3% in the 

researched group had ideal blood pressure, out of which a greater percentage were living in the 

urban areas rather than in rural areas. 

The idea of strengthening CVH should be applied to the health policy of the country, especially 

via the prism of primary prevention aimed at the weakest links of the society, namely people with a 

lower education, those living in rural areas, and males. Our discovery has a potential impact on 

individual and public health. Intensified efforts aimed at taking behavioral factors (especially diet 

and body mass) into consideration are necessary, as well as the detection and control of biological 

factors, especially measuring of arterial blood pressure. The relation between ICH and residing in 

urban areas versus rural areas has been proven. Efforts aimed at the promotion of CVH and 

prevention of CVDs should especially focus on residents of rural areas. 

5. Study Limitations 

Our research has certain limitations which should be considered. First, this study was 

concerned with the population of South-Eastern Poland, but future research needs to consider the 

cross-sectional representation of people from all over Poland. In addition, the research project and 

the analysis made limits its strength of cause-effect inference, as it shows only a certain tendency 

between biological and behavioral factors and CVH. A prospective, cohort, complementary research 

along with repetitive pairs and mixed effect model is recommended for the future program, in order 

to confirm results observed in the researched group. 

Another limitation is the questionnaire assessing physical activity and diet. In terms of physical 

activity, the researched were asked only one question, and because of this, there was no middle 

category in ICH. The diet questionnaire did not involve a question concerning fish and seafood 

consumption, which generally results from the low popularity of fish and seafood among the Polish 

population, as well as the high price of these products, which are rarely eaten by the less affluent 

rural areas residents. In Poland, people consume a lot of potatoes, pork, butter, cereal preparations, 

vegetables, sugar, and small amounts of fruit, veal, beef, milk, and fish [26]. Therefore, our diet 

questionnaire was adjusted to the dietary trends in Poland. 

Our analysis concerning the prevalence of ICH consisted of the qualification of 5–7 factors as a 

measurement of ICH. Many available studies qualify 6-7 factors as the ICH measurement according 

to the AHA criteria [15]. Observed differences in the qualification approach demand standardization 
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for a better understanding of the real determinants of ICH. It also needs to be observed that the 

creation of ICH results is based upon the usage of binary variables, with the assumption that all 

health behaviors and factors affect the final result. 

6. Conclusions 

Our research proved important trends in health behaviors and biological factors linked to the 

maintenance of CVH in Poland within the adult population. Although the levels of physical activity, 

nonsmoking, or healthy diet can be improved, the problems of obesity, hypertension, and diabetes 

worsen, which demands greater attention. Based on the visible positive changes of certain health 

behaviors, what is needed is targeted political and program intervention to increase all factors. This 

includes physical activity and diet quality, which shall prospectively improve the state of CVH in 

the Polish people, and the frequency of occurrence of CVD shall decrease. 

We expect that the CVH index will be a useful tool for the whole of society, clinicians, 

researchers, as well as the policymakers interested in the monitoring of CVH, in order to decrease 

the level of the social burden caused by CVDs in Poland. 

Supplementary Materials: The following are available online at www.mdpi.com/xxx/s1, Table S1:The 

definition of cardiovascular health in our research (according to AHA criteria), Table S2:Characteristics of the 

researched group according to their gender. 
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