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SUMMARY

Objective: Cardiovascular diseases are the leading global cause of death. Due to the disparities in cardiovascular risk factors between rural
and urban populations, this study aims to assess the differences in the prevalence of risk factors in urban and rural areas of eastern Croatia.

Methods: The cross-sectional study included 280 participants (140 from urban and 140 from rural areas) registered at studied general practice
offices. Methods included e-health records, questionnaire, physical examination methods, and blood sampling for laboratory tests.

Results: The most common risk factors among participants were elevated total cholesterol (83.6%), elevated LDL cholesterol (81.8%), in-
creased body mass index (75.0%), increased waist-hip ratio (82.9%), increased waist circumference (63.2%), and arterial hypertension (70.1%).
The rural participants had a significantly higher prevalence of arterial hypertension (p =0.023), increased body mass index (p=0.004), increased
waist circumference (p=0.004), increased waist-hip ratio (p<0.001), and increased LDL cholesterol (p=0.029), while the urban participants had
a significantly higher prevalence of insufficient physical activity (p<0.001).

Conclusions: In the examined sample, the prevalence of cardiovascular risk factors is generally high. Participants from rural areas are signifi-
cantly more susceptible to cardiovascular risk factors than participants from urban areas.

Key words: cardiovascular disease, risk factors, rural population, urban population

Address for correspondence: M. Klapec-Basar, Faculty of Medicine, Josip Juraj Strossmayer University of Osijek, Josipa Huttlera 4, 31 000
Osijek, Croatia. E-mail: mirta.klapec@yahoo.com

https://doi.org/10.21101/cejph.a7709

INTRODUCTION improved water supply, and sanitation in urban areas compared to
rural areas. However, urban areas are characterized by increased

Cardiovascular diseases (CVDs) are the leading public health ambient air pollution, lack of access to high-quality food, and
problem globally, while mortality rates are highest in low- and low levels of physical activity (6). Systematic reviews and meta-
middle-income countries (1). The Republic of Croatia has a sig-  analyses (6, 7) showed that the urban population is associated with
nificantly higher mortality rate from cardiovascular diseases than  a higher prevalence of type 2 diabetes, while the rural population is
the European Union average (2). Based on the Systemic Coronary  associated with a higher prevalence of increased body mass index
Risk Estimation, the European Society of Cardiology categorized (BMI) (5). Meanwhile, in high-income countries, the prevalence

Croatia as a country of high CVDs risk (3). of CV risk factors is higher among the rural population than the
The possibility of influencing the modifiable cardiovascular  urban population (6).
(CV) risk factors and thus reducing morbidity and mortality from In Croatia, several studies have been conducted to determine

CVDs is the subject of numerous latest scientific studies. The the prevalence of CV risk factors and regional patterns (8—11).
results of the studies indicate a significant prevalence of CVrisk ~ According to the Croatian Adult Health Survey (CAHS) (par-
factors in various countries, and differences in the prevalence of ticipants aged 18 years or older), there are substantial regional
CV risk factors between participants from urban and rural areas  differences in the cardiovascular risk burden (heart attack, stroke,
within a country (1, 4, 5). These differences possibly appeared due  blood pressure, overweight/obesity and risky behaviours) with
to providing better access to health care, clean household energy, higher prevalence in the continental than in the coastal Croatia
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(9). The Cardiovascular Risk and Intervention Study in Croatia
— family medicine (CRISIC-fm) involved participants aged 40 to
69 years and also confirmed regional differences. The study found
that there were higher systolic and diastolic blood pressures, a
higher prevalence of intense physical activity, higher levels of
LDL-cholesterol, and higher BMI and increased waist circum-
ference (WC) in the continental rural population. However, the
inclusion of the continental population of eastern Croatia was
lacking (11).

Although results of cardiovascular assessment studies indicate
need for systematic approach, there are no national preventive
programmes in the Croatia for reduction of CV risk factors (2).
Primary health care, available to almost the entire population,
covers about 97% of the Croatia population through family
medicine. So, well national preventive programmes realised on
the level of family medicine would probably be the best solution
for decreasing prevalence of CV risk factors (2). A review of the
relevant domestic and foreign literature shows an obvious lack of
studies investigating the prevalence of CV risk factors, especially
at the level of family medicine, and the underrepresentation of
the continental population of eastern Croatia in these studies.

Therefore, this study aimed to examine the prevalence of CV
risk factors (arterial hypertension, diabetes mellitus, dyslipidaemia,
cigarette smoking, alcohol consumption, increased BMI, increased
WC, increased waist-hip ratio (WHR), insufficient physical activ-
ity, stress) at the level of two comparable general practice (GP)
offices in urban and rural areas of eastern Croatia, and to examine
whether there are differences in the prevalence of the risk factors
between urban and rural urban participants in that sample.

MATERIALS AND METHODS

Study Design

A three-month cross-sectional study was conducted in two
GP offices. The selection criteria for the GP offices were: area
of Osijek-Baranja County (eastern Croatia); one GP office in an
urban area and the other in a rural area; both GP offices have a
sufficient and approximately similar number of service users
meeting the inclusion criteria (urban — 1,720; rural — 1,695).

Participants

The survey included 280 participants. The criteria for inclu-
sion of participants in the study were: participants registered
at studied GP offices; participants’ age group was 45-69 years
(included the age most exposed to CVD). The exclusion criterion
was a previous diagnosis of a stroke or myocardial infarction. To
observe statistical differences with a significance level of 0.05
and a test strength of 80%, 140 participants from urban and 140
participants from rural areas were required for proper statistical
processing (G¥Power software).

Methods

A questionnaire developed for this study was used. In addition
to participants’ general characteristics (age, gender), the question-
naire contained questions about the participants’ behaviours and

habits. When asked about physical activity, participants could
choose one of three answers given by the criteria of the World
Health Organisation (WHO) (12): daily (at least 30 minutes of
moderate-intensity aerobic physical activity); two to three times
per week (at least 75 minutes of vigorous-intensity aerobic physi-
cal activity per week); and occasionally (less than 75 minutes per
week). The last response was considered insufficient physical
activity. The category of smokers included individuals who smoke
cigarettes, regardless of the number of cigarettes smoked per
day. When asked about the frequency of consumption of alcohol,
participants chose one of the following answers: less than once
a month (rare occasions); once a month; once a week; and daily.
Before filling out the questionnaire, based on Food-Based Dietary
Guidelines in Europe (13) the tolerable daily intake (grams) of
alcohol for men (20 g) and women (10 g) was explained with help
of visual diagram to participants, with an additional explanation of
the dose (10 g of alcohol corresponds to 0.125 L of wine, 0.25 L
ofbeer, or 0.03 L of hard liquor). All participants who consumed
alcohol above the tolerated daily dose (once a month) were placed
in the risk category. Participants’ stressful experiences in the past
year were assessed using the Holmes-Rahe stress scale (14), which
consists of a list of 43 stressful life events ordered hierarchically
and scored with points, from most stressful (death of spouse — 100
points) to least stressful (minor legal violations — 11 points). Less
than 150 points (first level) indicates a low frequency of stressful
events and minimal risk of'illness, from 150 to 299 points (second
level) indicates moderate frequency and risk of illness, while 300
and more points (third level) indicates high frequency of stressful
events and high risk of illness. The second and third levels were
interpreted as pathological in the data analysis.

In addition to the questionnaire, the method of physical exami-
nation was used for data collection. Kilograms (kg) and height (m)
for body mass index were measured on a mechanical scale with a
stadiometer. From the values obtained, BMI was calculated and
interpreted according to WHO and NIH guidelines (15) (<24.99
—normal body weight; 25-29.99 — overweight; > 30 — obese). All
individuals with a BMI index of 25 kg/m? and over were included
in the increased BMI category. The circumference of the waist
and hips in cm was measured for each subject. From the obtained
values, the waist-hip ratio was calculated as the ratio of waist
circumference (cm) and hip circumference (cm). All subjects
with WHR above 0.8 for women and 0.9 for men were included
in the category with elevated WHR (16). Increased WC is also
determined according to the guidelines of WHO as WC >88 cm
for women, WC > 102 c¢cm for men (16).

Each participant’s blood pressure was measured. The prevalence
of hypertension (systolic > 140 mm/Hg or diastolic > 90 mm/Hg)
was determined by reviewing e-health records of participants,
included those who had diagnose of arterial hypertension (AH)
by their primary care physician, participants who had measured
hypertensive values at least three times in the previous three
months and/or had elevated blood pressure on the day of the
study examination. If they had elevated blood pressure values
on the day of examination for the first time, they were checked
three more times over a period of four weeks (in home condi-
tions per patronage or the participants who had validated — cali-
brated sphygmomanometers, which are reliable for diagnosing
hypertension, measured their own blood pressure) and counted
as hypertensive if the values were still elevated in subsequent
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measurements, according to the European Society of Cardiology
(ESC) and European Society of Hypertension (ESH) guidelines
for the management of arterial hypertension (17). We took mean of
three times measured blood pressure on both upper arms because
of easier explanation for those participants who measured blood
pressure themselves (who had hypertensive values for the first
time in our physical examinations).

In addition to the physical examination, a blood sample was
obtained from the cubital vein for medical biochemical tests to
determine total cholesterol, LDL cholesterol, HDL cholesterol,
triglycerides, and fasting plasma glucose. The recommended
values according to the European guidelines ESC, EAS, ESH,
ISBM, ESGP/FM, and EHN (18) were used for the physiological
values of the results (total cholesterol < 5.0 mmol/L; LDL choles-
terol < 3.0 mmol/L; HDL cholesterol > 1.0 mmol/L for men and
1.2 mmol/L for women,; triglycerides < 1.7 mmol/L).

The diabetes mellitus category consisted of participants with
established insulin-dependent or non-insulin-dependent diabetes
mellitus and participants who had at least two elevated fasting
plasma glucose levels in their medical records with elevated fast-
ing plasma glucose levels on the day of the study examination. A
normal fasting plasma glucose result is < 6.9 mmol/L according
to the WHO (19).

Participants who have therapy for hypertension, dyslipidaemia
and diabetes are included in the total number of respondents with
the above diagnoses and they are also included in the prevalence.
The risk of CVD was calculated for each participant according to
SCORE 2 in accordance with ESC guidelines (20).

Data Collection

Participants from both clinics were selected using a computer
randomization procedure (one in ten participants with circular
repetition of the procedure) from the e-record, with a predefined
criterion/filter: age 45—69 years. The method was used until the
required number of participants (G¥Power) was reached in rural
and urban areas. Participants were invited by phone. We con-
tacted 317 potential participants (161 in urban and 156 in rural
areas) of whom 21 (13.0%) refused to participate in urban and
16 (10.3%) in rural areas. Response rate was 87% in urban and
90% in rural areas.

Filling out the questionnaire took on average 20 minutes and
was not time limited. According to the researcher’s instructions,
each respondent had been fasting for 12 hours before blood
sampling.

Ethical Considerations

The participants were informed about the details and ethical
aspects of the study before completing the questionnaire. The
procedures used in this study were under the ethical standards
of the Ethics Committee of the Faculty of Medicine Osijek (No.
2158-61-07-17-38). Informed consent had been obtained from all
study participants before they participated in the study.

*https://www.medcalc.org
**https://www.equator-network.org

Statistical Analysis

Categorical data were presented using absolute and relative
frequencies. Differences in categorical variables were tested us-
ing the Chi-square test. Normality of distribution for numerical
variables was tested using the Shapiro-Wilk test. Continuous data
were described using mean and standard deviation. The t-test
was used to test differences in continuous variables between two
independent groups (rural vs. urban), with reported differences
and 95% confidence intervals (CI). All p values were two-tailed.
The significance level was set at alpha = 0.05. Data analysis was
performed using MedCalc® statistical software version 22.018
(MedCalc Software Ltd, Ostend, Belgium*) and IBM SPSS 23
(IBM Corp. Released 2015. Armonk, NY: IBM Corp.). The results
after statistical analysis are described according to the guidelines
for biomedical research**.

RESULTS

Socio-demographic Characteristics of Participants
and Prevalence of Risk Factors Among Rural and
Urban Areas

A total of 280 participants participated in our study (140 par-
ticipants from urban areas and 140 from rural areas). Participants
from rural and urban areas were comparable per age (p>0.980)
and gender (p=0.632). Most of them were between the ages of
55 to 59 in both areas (32.9% rural vs. 30.0% urban) (Table 1).

Participants from urban areas had elevated total cholesterol
(82.1%), followed by elevated LDL cholesterol (76.4%), increased
WHR (73.6%), and increased BMI (67.1%) as the most common
CV risk factors. Among participants from rural areas, increased
WHR (92.1%), elevated LDL cholesterol (87.1%), elevated total
cholesterol (85.0%), elevated BMI (82.9%), and elevated WC
(71.4%) were the most common CV risk factors. The prevalence
of diabetes in both populations was 18.6%. In both groups, low
HDL cholesterol and alcohol consumption were the least com-
mon risk factors.

Four risk factors were significantly more common in par-
ticipants from rural areas than in participants from urban ar-
eas: arterial hypertension (p=0.023), elevated LDL cholesterol
(p=0.029), increased BMI (p=0.004), increased WC (p =0.004),
and increased WHR (p<0.001). Only one CV risk factor, insuf-
ficient physical activity, was significantly more common in
participants from urban areas (p<0.001). Alcohol consumption
was slightly more common (p=0.050) in participants from rural
areas, while low HDL cholesterol was slightly more common
(p=0.050) in participants from urban areas. Furthermore, normal
value of WHR was less significant in rural than urban areas in
both genders (p<0.050).

In the total sample, among hypertensive participants on antihy-
pertensive therapy there were 65.3% of participants, 8.9% without
therapy and 25.7% newly discovered. More newly diagnosed
hypertensions were in rural than in urban areas (30.9% vs. 19.6%).
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Table 1. Socio-demographic characteristics of participants in rural and urban areas (N = 280)

Rural Urban Total
n=140 n=140 n (%) p-value*
n (%) n (%)
Gender
Male 69 (49.3 65 (46.4) 134 (47.9) 061
Female 71(50.7) 75 (53.6) 146 (52.1)
Age
45-49 22 (15.0) 23 (16.4) 44 (15.7)
50-54 28 (20.0) 32(22.9) 60 (21.4)
55-59 46 (32.9) 42 (30.0) 88 (31.4) >0.98
60-64 26 (18.6) 21(15.0) 47 (16.8)
65-69 20 (14.3) 21(15.1) 41(14.6)

*Chi-squared test

Among the participants with inadequately treated hypertension
on antihypertensive therapy, there were significantly more rural
than urban participants (p <0.001). Among the adequately treated
hypertension, there are significantly more participants from the
urban areas (p<0.001). In both areas, there was significantly more
inadequately treated hypertension (p<0.001).

Analysis of the prevalence of each CV risk factor per partici-
pant from urban and rural areas showed no participant without or
with only one CV risk factors. For this analysis total cholesterol,
HDL, LDL cholesterol, and triglycerides were included in one
category — dyslipidaemia. Most participants, 67 (23.9%), had six
CV risk factors, of whom 38 (27.1%) participants were from rural
areas and 29 (20.7%) from urban areas. A total of 58 (20.7%)
participants had seven risk factors, of whom 33 (23.6%) were
from rural areas and 25 (17.9%) from urban areas. A total of 33
(11.8%) participants had eight risk factors, of whom 15 (10.7%)
were from rural areas and 18 (12.9%) from urban areas. Seven
participants had nine risk factors, of whom 6 (4.3%) were from
rural areas and 1 (0.7%) from urban area. Ten risk factors were
found only in one participant from rural area.

According to SCORE 2 significantly more participants had
high, then moderate risk of CVD in rural areas while low risk of
CVD was significantly more prevalent in urban areas (p = 0.042)
Participants had high (57.1%), followed by moderate (33.6%) and
low overall CV risk (9.3%) (Table 2).

Prevalence of CV Risk Factors in Total Sample

The analysis of the total sample for the prevalence of ex-
amined CV risk factors was performed. The most common CV
risk factors were elevated total cholesterol (83.6%), increased
WHR (82.9%), and LDL cholesterol (81.8%), increased BMI
(75%), arterial hypertension (72.1%), and increased WC (63.2%)

(Fig. 1).

Prevalence of Measured Values of CV Risk Factors
The mean measured values (higher than recommended values)

most of CV risk factors were significantly higher in rural par-

ticipants: systolic pressure, diastolic pressure, LDL cholesterol,
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Fig. 1. Prevalence of CV risk factors among participants (N = 280).
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Table 2. Differences in prevalence of risk factors among participants from rural and urban areas (N = 280)

Rural Urban Total
n=140 n=140 n (%) p-value*
n (%) n (%)
Cardiovascular risk factors
Avrterial hypertension 110 (78.6) 92 (65.7) 202 (72.1) 0.023
Elevated total cholesterol 119 (85.0) 115 (82.1) 234 (83.6) 0.629
Elevated LDL cholesterol 122 (87.1) 107 (76.4) 229 (81.8) 0.029
Lowered HDL cholesterol 5(10.7) 27(19.3) 42 (15.0) 0.050
Elevated triglycerides 59 (46.5) 68 (48.6) 127 (45.4) 0.337
Diabetes mellitus 2 (22.9) 20 (14.3) 52 (18.6) 0.090
Cigarette smoking 42 (49.4) 43 (50.6) 85 (30.4) >0.99
Alcohol consumption 13(9.3) 5(3.6) 18 (6.4) 0.050
Increased BMI 116 (82.9) 94 (67.1) 210 (75.0) 0.004
Increased WHR 129 (92.1) 103 (73.6) 232(82.9) <0.001
Increased WC 100 (71.4) 77 (55.0) 177(63.2) 0.004
Insufficient physical activity 56 (40.0) 84 (60.0) 140 (50.0) <0.001
Stress 52 (37.1) 39 (27.9) 91(32.5) 0.126
Normal WHR (n=48)
Female (< 0.8) 7(63.6) 26 (70.3) 33 (68.8) <0.001
Male (< 0.9) 4(36.4) 11(29.7) 15(31.2) 0.061
Increased WC
Female (>88 cm) 56 (80.0) 42 (56.0) 98 (67.6) 0.002
Male (>102 cm) 44 (63.8) 35 (53.8) 79 (59.0) 0.243
Hypertension (n=202)
AH from earlier 76 (60.0) 74 (80.4) 150 (74.3) 0.061
AH newly diagnosed 34 (40.0) 18 (19.6) 52 (25.7)
Hypertension (n=150)
AH with drug therapy 66 (60.0) 66 (71.7) 132 (65.3) 0,800
AH without drug therapy 10 (9.1) 8(8.7) 18(8.9)
Antihypertensive therapy (n=132)
Inadequately treated AH 64 (97.0) 49 (74.2) 113 (85.6) <0.001
Adequately treated AH 2(3.0) 17 (25.8) 19 (14.4)
Number of risk factors
1 0(0.0) 0(0.0) 0(0.0)
2 1(0.7) 3(2.1) 4(14)
3 5(3.6) 5(3.6) 10 (3.6)
4 13(9.3) 26 (18.6) 39 (13.9)
5 28 (20.0) 33 (23.6) 61(21.8) 0415
6 38 (27.1) 29 (20.7) 67 (23.9)
7 33 (23.6) 25(17.9) 58 (20.7)
8 15(10.7) 18 (12.9) 33(11.8)
9 6(4.3) 1(0.7) 7((2.5)
10 1(0.7) 0(0.0) 1(0.4)
Risk of CVD according to SCORE 2
Low 7(5.0) 19 (13.6) 26 (9.3)
Moderate 51 (36.4) 43 (30.7) 94 (33.6) 0.042
High 82 (58.6) 78 (55.7) 160 (57.1)

*Chi-squared test
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Table 3. Differences in mean values of measured parameters among participants from urban and rural areas (N=280)

Mezlrjir?SID) Mgar:?gD) Difference 95% Cl for mean p-value*
Risk factor (diagnostic parameters)
Systolic pressure (mmHg) 154.86 (22.03) 143.54 (18.61) -11.32 -16.12 to -6.52 <0.001
Diastolic pressure (mmHg) 93.54 (10.34) 89.29 (10.36) -4.25 -6.69 to -1.81 <0.001
Total cholesterol (mmol/L) 6.34 (1.32) 6.03 (1.14) -0.30 -0.59 to -0.01 0.039
LDL cholesterol (mmoliL) 4.56 (1.22) 3.80(1.03 -0.76 -1.02 to -0.49 <0.001
HDL cholesterol (mmol/L) 1.35(0.19) 143 (0.41) 0.08 0.01t00.15 0.043
Triglycerides (mmol/L) 2.94 (2.23) 1.85(1.03) -1.10 -1.511t0 -0.69 <0.001
Fasting plasma glucose (mmol/L) 5.72(1.28) 5.40(0.88) -0.32 -0.57 t0 -0.05 0.020
BMI (kg/m?) 29.51 (4.31) 27.62 (4.58) -1.89 -2.94 10 -0.84 <0.001
Waist circumference (cm) 101.84 (12.89) 97.16 (15.93) -4.68 -8.10to -1.27 0.007
Hip circumference (cm) 104.26 (7.52) 103.99 (9.06) -0.27 -2.23t0 1.69 0.789
WHR 0.98 (0.11) 0.93 (0.11) -0.05 -0.07 t0 -0.02 <0.001
WHR
Male 1.04 (0.09) 0.99 (0.09) -0.05 -0.07 to -0.01 0.004
Female 0.92 (0.09) 0.88(0.11) -0.04 -0.07 to -0.01 0.023

SD - standard deviation; *t-test

triglycerides, BMI, WHR (p<0.001), WC (p=0.007), and total
cholesterol (p=0.039).

Mean WHR was significantly higher among men from rural
(p=0.004) than men from urban areas and among woman from
rural (p=0.023) than woman from urban areas (Table 3).

DISCUSSION

The population in the focus of this research was aged 45—69
years in which the most common harmful CV events occur. The
results of this study showed a high prevalence of AH among the
participants, with significantly higher prevalence among par-
ticipants from rural areas (78.6%) than in urban areas (65.7%).
Despite the stable global age-standardized prevalence, the number
of people aged 30—79 years with hypertension doubled from 1990
t0 2019. In Europe, the AH prevalence in 2019 was the highest in
Central and Eastern Europe, while hypertension prevalence among
women was the lowest in Western Europe (21). Meta-analysis
(6) showed a higher prevalence of hypertension among the rural
population compared to the urban population in low-income
and middle-income European countries. This phenomenon is
caused by young people out-migration, consequently increasing
older age structure, and by environmental and lifestyle changes
associated with urbanization (6). Previously conducted studies
in Croatia confirm increase in the prevalence of AH (9). In the
CRISIC-fm study (age group 40-69), the hypertension prevalence
in continental Croatia was 69%, in urban areas 63%, and in rural
areas 74.5% (11). However, high prevalence observed in the
CRISIC-fm study might be due to the biased sample used. The
first 55 health service users aged 40 years or older who visited the
clinic for any reason were selected for the study. This method of
sampling increases the possibility of selecting participants with a
predetermined diagnosis of AH (or any other condition included

in the study). In contrast to the CRISIC-fm study (11), the mean
systolic blood pressure values measured in our study indicate a
hypertensive value in participants from both areas, while elevated
diastolic pressure values were recorded only in participants from
rural areas.

Among the participants with poorly controlled AH on anti-
hypertensive therapy, there were significantly more rural than
urban participants. In our sample, there were more newly diag-
nosed AH in the rural areas. This may be a consequence of less
availability of doctors, lower level of education and awareness
of the importance of treating risk factors in the countryside than
in the city. However, the high prevalence of poorly regulated
hypertension in both areas may also indicate lack of aware-
ness and/or lack of interest among general practitioners about
the need to prevent CVD, which is in line with the findings of
earlier research (22).

Most participants in our sample had hyperlipidaemia, with
elevated levels of total cholesterol in 83.6% of participants and
elevated triglyceride levels in 45.4% of participants, with no dif-
ferences according to the place of residence. Elevated levels of
LDL cholesterol were found in 81.8% of participants and were
significantly more prevalent among participants from rural areas
(87.1%) than from urban areas (76.4%). Systematic review and
meta-analysis indicate that adults’ exposure to unhealthy food
may differ across urban and rural areas, influencing blood lipid
levels via dietary intake (7). According to the CRISIC-fm study,
increased LDL-cholesterol levels in continental rural areas in
Croatia are caused by nutrition patterns and population migra-
tion (11). The population of Eastern Croatia is well known for its
traditional continental diet, which is abundant in saturated fats,
concentrated carbohydrates and salt and which is widely accepted
in both areas, although more in rural than in urban areas. (23).

Fasting plasma glucose levels in our sample were elevated in
18.6% of participants, with no significant difference according
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to their place of residence, although the frequency was slightly
higher in participants from rural areas. In the CRISIC-fm study
(11) elevated total cholesterol is more common in urban areas,
and hyperglycaemia is more common compared to the results of
this study. Those results could be a consequence of the sampling
method mentioned earlier. In addition, in the CRISIC-fm study,
there were significantly more participants from continental urban
areas than from rural areas (74% vs. 26%).

In this study, 75% of the participants had increased BMI, and
significantly more were from rural areas. Increased WC was
significantly prevalent in rural areas. This finding shows that
abdominal obesity, as an excellent indicator of cardiometabolic
risk, is more common in our sample in the rural population. Also
the increased WHR had significantly more participants from rural
than from urban areas. Nowadays, the fastest increase in BMI
comes from rural rather than urban areas (7). Specific changes,
referred to as ‘urbanization of rural life” have contributed to an
increase in BMI (24). In middle-income countries, agriculture
is increasingly mechanized; road infrastructure improvement
increased the use of cars for rural transport; services (e.g., water
connection) have become common in rural areas; and some
household tasks are no longer needed. Furthermore, higher
incomes due to economic growth influence more spending on
food and higher caloric intake. The consumption of processed
carbohydrates increases more in rural rather than urban areas,
where such foods are becoming more available (24). According
to the WHO European Regional Obesity Report 2022, increased
BMI in adults has reached epidemic proportions (25). The WHO
estimates that 59% of adults in the European Region have in-
creased BMI. The highest levels of increased BMI are recorded
in the Mediterranean and Eastern European countries (25). The
proportion of Croatians with increased BMI deviates from the
European average in all age groups, with a larger proportion in
the 5064 age group (26). According to the Croatian study, almost
60% of the Croatian adult population has increased BMI (10).
The reasons for differences in results may be the inclusion of a
younger population in the previous study (on the opposite, most
of our participants were in the 50-55 and 56-59 age groups) and
lower coverage of participants from rural areas and participants
from eastern Croatia.

More than a quarter of the world’s adult population is insuf-
ficiently active (12). Insufficient physical activity was prevalent
in 50% of participants in this study, with a higher prevalence in
urban areas (60%) than in rural areas (40%). Meeting physical
activity guidelines is less likely for the rural than the urban popu-
lation (27). However, it is necessary to consider domain-specific
patterns in physical activity among rural and urban populations
in different countries since both populations meet physical activ-
ity guidelines differently (e.g., in low-income countries, people
meet physical activity guidelines during more work/household
activity, and in high-income countries during more leisure-time
physical activity) (27). Therefore, the rural population, compared
to the urban population, might achieve more physical activity
through domestic or occupational tasks (28). According to the
CAHS study, insufficient physical activity was found in 26.8%
of participants in eastern Croatia and was more prevalent in urban
areas (29). However, according to the CRISIC-fm study, insuf-
ficient physical activity was noticed in 36% of participants in
continental Croatia, with no significant difference regarding the

place of residence (11). Possible reasons for the high prevalence
of insufficient physical activity among participants from this
study compared with previous studies are the differently defined
criteria for insufficient physical activity and the lower coverage
of participants from eastern Croatia.

Stress is another major CVDs risk factor, more so when as-
sociated with insufficient physical activity (30, 31). CVD affects
40% of the population exposed to stressful environments (30). In
this study, the magnitude of stress (stressful events that are con-
sidered to cause disease as they exhaust the individual’s adaptive
mechanisms) were tested. The study showed that 32.5% of the
participants had a pathological stress level. Unexpected results
emerged when comparing participants from urban and rural areas.
It was found that participants from rural areas (37.1%) were more
stressed than participants from urban areas (27.9%). The results
may be a consequence of more stressful life events in rural areas
than in urban areas: uncertain sources of basic needs in condi-
tions of economic stagnation, which is more pronounced in small
agricultural businesses, frequent change or loss of employment,
lower availability of leisure activities, social affirmation, and a
lower level of education.

According to Bjartveit, even light smokers (1-4 cigarettes
per day) are at higher risk of death from ischaemic heart disease
and other CVDs (32). Cigarette smoking was found in 30.4% of
participants in this study, with no significant differences between
rural and urban areas, although slightly more participants smoked
in urban than rural areas. The results of the CRISIC-fm study in
continental Croatia indicate 16.7% of smokers, with a signifi-
cantly higher prevalence in urban areas than in rural areas (11).
The results of this study represent a higher smoking population
which points to the need for active planning and implementation
of prevention programmes in primary health care.

The results of CVD risk calculation according to SCORE 2 also
showed a significantly higher prevalence of high and moderate
risk in rural areas than in urban areas, while low CVD risk is more
prevalent in urban areas in our study. Also, participants had high
(57.1%), followed by moderate (33.6%) and low overall CV risk
(9.3%). In the CRISIC-fm study, participants aged 40 to 69 years
had moderate (40.2%), followed by high and very high (33.0%),
and low (25.9%) overall CV risk. A significant difference was not
found in overall CV risk between participants in continental and
coastal Croatia, nor by the place of residence area (rural/urban)
(11). Such differences in the results may be a consequence of the
smaller coverage of the population of eastern Croatia and rural
areas, as well as the inclusion of younger participants (40—69
years) in the earlier research.

Furthermore, there were more respondents with a greater
number of risk factors (six, seven, and nine) in rural areas than
in urban areas, so although the difference is not statistically
significant, a larger sample could show larger differences. These
results suggest that the rural population in our sample is more
susceptible to CVD than the urban population.

Study Limitations

This study has several limitations. Because of a relatively small
sample, the results cannot be generalized to eastern Croatia. In ad-
dition, this study was conducted in family medicine clinics under
the influence of the so-called “white coats”, which may affect the
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objectivity of participants’ answers and make them more likely to
give socially desirable answers. However, the selection criteria for
the clinics and the adequate comparability of the rural and urban
areas are the strength of this study due to the more objective as-
sessment of the differences studied (CV risk factors) concerning
the place of residence. Reliance and trust in the family physician
ensured a high response rate in the study.

CONCLUSIONS

The results of this study indicate a higher prevalence of CV
risk factors in rural than in urban participants. A significantly
higher prevalence of CV risk factors (arterial hypertension, in-
creased BMI, increased WC, and a higher measured value of risk
factors determined by diagnostic measurements — elevated LDL
cholesterol) are represented in rural areas, while the prevalence of
insufficient physical activity is significantly higher in urban areas.
The differences in the prevalence of CV risk factors between rural
and urban areas and the generally high prevalence of risk factors
indicate the need for intensive monitoring and extensive research
of the target population at the county level through a representa-
tive number of family medicine clinics. Based on these studies,
prevention programmes in eastern Croatia could be developed for
rural and urban populations with high CV risk factors.
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