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Abstract  The demographic transition poses a sig-
nificant challenge for health systems, especially 
in Central and Eastern European (CEE) countries, 
where the healthcare needs of aging populations are 
on the rise. This study aimed to describe and compare 
the health status and utilization of health services 
among the elderly residing in urban and rural areas 
of the most deprived region in Hungary. A compre-
hensive health survey was conducted in 2022, involv-
ing a randomly selected sample of 443 older adults 

(≥ 65  years) in Northeast Hungary. Multivariable 
logistic regression models adjusting for age, sex, edu-
cation, financial status, chronic diseases, and activity 
limitations were used to investigate the association 
between type of residence and health service use. 
Among the study participants, 62.3% were female, 
38.3% attained primary education, 12.5% reported a 
bad or very bad financial situation and 52.6% lived 
in urban areas. Overall, 24% of the elderly rated 
their health as very good or good (27.8% in urban 
and 19.7% in rural areas), while 57.8% (52.6% and 
63.5% in urban and rural areas) reported limitations 
in daily activities. Compared to urban residents, Supplementary Information  The online version 
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rural residents reported lower rates of dentist visits 
(p = 0.006), specialist visits (p = 0.028), faecal occult 
blood testing (p < 0.001), colorectal cancer screen-
ing with colonoscopy (p = 0.014), and breast cancer 
screening (p = 0.035), and a higher rate of blood pres-
sure measurement (p = 0.042). Multivariable models 
indicated that urban residence was positively asso-
ciated with faecal occult blood testing (OR = 2.32, 
p = 0.014), but negatively associated with blood 
pressure (OR = 0.42, p = 0.017) and blood glucose 
measurements (OR = 0.48, p = 0.009). These findings 
highlight the influence of residence on health service 
utilization among older adults in Hungary. Further 
comprehensive studies are needed to better under-
stand the health needs of the elderly population and to 
develop policies aimed at promoting healthy aging in 
CEE countries.

Keywords  Population ageing · Preventive services · 
Place of residence · Central and Eastern Europe 
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Introduction

The global demographic transition towards an aging 
population presents substantial challenges for health 
systems worldwide [1]. As older age is associated 
with an increased prevalence of non-communicable 
diseases and chronic conditions, there is a growing 
demand for care, resources, and health technologies 
to address these health needs [2]. However, the pro-
gress of population aging and demographic change 
varies across regions, with Europe experiencing an 
advanced stage of this transition [3]. In the European 
Union (EU), the proportion of those aged 65  years 
and over is projected to rise from 19% (in 2016) to 
29% of the population in 2070 in EU27 [4]. Conse-
quently, the EU is likely to face a considerable burden 
associated with age-related conditions and a surge in 
demand for medical and social services.

Central and Eastern European (CEE) countries, 
including Hungary, have undergone significant 
changes in their health and social care systems dur-
ing this transition and are confronted with challenges 
related to the growing health needs of their aging 
populations [5]. Compared to other member states 
of the EU, CEE countries, including Hungary, dem-
onstrate lower health status indicators, characterized 

by higher rates of avoidable mortality attributed to 
conditions such as ischemic heart disease and treat-
able cancers [6]. Previous studies have demonstrated 
that older individuals in CEE countries report poorer 
self-reported health, higher prevalence of long-term 
illnesses, chronic diseases, and obesity [7]. Addition-
ally, studies in countries such as Poland, Croatia, and 
Romania have shown that the health status of older 
adults in these regions is generally poorer compared 
to their counterparts in Western Europe [8, 9]. For 
instance, elderly individuals in Romania reported 
worse mental health, impaired social functioning, and 
greater difficulties in daily activities [9].

Hungary, among both EU and OECD coun-
tries, exhibits an unfavorable position in terms of 
health status, indicating an unhealthy aging popu-
lation. Although there has been a decline in treat-
able mortality across all OECD countries in recent 
years, Hungary still experiences rates 1.8 times 
higher (131/100,000 population) than the OECD 
average in 2019 [10]. Similarly, preventable mortal-
ity rates remain nearly twice as high (243/100,000) 
in Hungary compared to the OECD average [10]. 
The life expectancy at birth in Hungary in 2021 
was 74.5 years, which is 5.6 years less than the EU 
average [11]. Furthermore, Hungary recorded a sig-
nificant number of potential years of life lost due to 
premature death (before the age of 70), with rates of 
6,884  years (9,527/100,000 for men, 4,496/100,000 
for women) per 100,000 inhabitants in 2019, ranking 
it 5th highest among EU27 countries [12].

With nearly 2 million people aged 65 or above, 
accounting for 20.5% of the total population in 2022, 
Hungary’s aging population is growing, and it is pro-
jected to reach over 26% by 2050 [13]. However, Hun-
gary, along with other CEE countries such as Poland, 
Estonia, and Slovenia, ranks at the bottom of the Aging 
Society Index, which was developed based on an evi-
dence-based model incorporating the five major com-
ponents for the successful ageing of a society (includ-
ing productivity and engagement, well-being, equity, 
cohesion, and security), indicating a greater need for 
improvement in adapting to the demographic transition 
[14]. The dynamics of the aging process has progressed 
in Hungary in recent decades, as evidenced by the 
Aging Index, which measures the ratio of the popula-
tion aged 65 and older relative to the population aged 
14 and younger. The index has increased from 99.9 in 
2005 to 141.1 in 2022 [13], emphasizing the pressing 
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need for studies focusing on the healthcare demands of 
the older population. The Northeastern region of Hun-
gary, known for its high socioeconomic deprivation, 
exhibits lower life expectancy [15] and higher prema-
ture mortality rates [16, 17]. Given the aging popula-
tion and the associated rise in morbidity, it is crucial to 
gain a better understanding of the healthcare needs of 
the older population in this region.

Health disparities among the elderly are influenced 
by age, socioeconomic factors, and geographic location 
[18]. Older individuals experience higher prevalence of 
chronic diseases, physical impairments, and comorbidi-
ties, which necessitate increased utilization of ambula-
tory, inpatient, and chronic care services. Additionally, 
older people also frequently need medical care for other 
acute health problems, as well as guideline recom-
mended preventive care services (including vaccina-
tion and screening for cardiometabolic conditions such 
as diabetes, hypertension, hypercholesterolemia, and 
certain cancers). However, the utilization of healthcare 
services among older adults can be influenced by fac-
tors such as access to services [19]. Although increased 
healthcare utilization is expected with age [20], there 
are often disparities in service provision between urban 
and rural areas, with rural populations facing limited 
access to healthcare services and professionals [21, 22]. 
Consequently, rural residents may experience delayed 
or inadequate care.

To address health inequalities and anticipate the 
demand for healthcare services among older popula-
tions, comprehensive data on the health status of older 
adults are required. However, limited data exists on var-
ious aspects of health and healthcare utilization among 
the elderly in CEE countries, particularly in relation to 
the type of residence. Therefore, this study aims to (1) 
describe the health status and utilization of healthcare 
services among the elderly based on socioeconomic 
and demographic variables, and (2) compare the utili-
zation of healthcare services, including preventive and 
healthcare services, between urban and rural elderly 
populations in the Northeastern region of Hungary.

Methods

Study design and data

A cross-sectional survey was conducted from May 
to August 2022 to gather data from individuals aged 

65  years and older residing in Northeast Hungary, 
which is recognized as the most deprived region in 
the country.

The sample was randomly selected from the pop-
ulation of two counties, namely Hajdú-Bihar and 
Szabolcs-Szatmár-Bereg. Specifically, the patients’ 
lists of 19 randomly selected general practitioners 
were considered and from each practice 25–25 ran-
domly selected persons were invited to participate 
in the study. In instances where certain individuals 
were unavailable, alternative subjects were enrolled; 
however, if someone declined to participate, another 
person was not substituted. The intended sample 
size was 475 individuals (19X25 persons), out of 
which 443 individuals accepted the invitation, yield-
ing a response rate of 93.3%. The survey employed 
a three-pillar complex health assessment, consisting 
of questionnaire-based interviews, physical exami-
nations, and laboratory tests. These components 
were integrated to obtain comprehensive data for 
the study. Mortality data for the years 2017–2021 in 
the settlements of the study area were obtained from 
the Hungarian Central Statistical Office. Addition-
ally, population data disaggregated by sex and age at 
the municipality level for the same time period were 
obtained from the Central Office for Administrative 
and Electronic Public Services.

The participants provided written informed con-
sent before the start of the study. The study was con-
ducted according to the guidelines of the Declaration 
of Helsinki and approved by the Ethics Committee of 
the Hungarian Scientific Council on Health (Refer-
ence No.: IV/3351–3/2022/EKU). All research was 
performed in accordance with relevant guidelines and 
regulations.

Variables

The questionnaire-based interviews used questions 
from the Hungarian version of the European Health 
Interview Survey [23] to collect information on sev-
eral variables, including demographic and socioeco-
nomic factors (age, sex, educational level, marital 
status, living arrangements, self-reported financial 
status), health-related factors and health behaviour 
(chronic diseases, self-reported health status, limita-
tions in activities of daily living, use of medication, 
smoking status, fruit and vegetable consumption), 
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and use of health services (preventive and curative 
services).

Physical examinations involved obtaining anthro-
pometric measurements (height and weight) and 
blood pressure (BP) readings for each participant. 
Body mass index (BMI) was then calculated as the 
ratio of weight (in kilograms) to the square of height 
(in meters) (kg/m2).

Educational attainment was categorized into 
three groups: primary, secondary, and tertiary. Mari-
tal status was divided into married and not married, 
including individuals who were single, divorced, or 
widowed. Living arrangement was classified based 
on household size as living alone (in a one-person 
household) or living with others. Self-reported finan-
cial status was categorized as very good/good, satis-
factory, or bad/very bad.

Health-related variables included self-rated health, 
which was assessed using five categories ranging 
from very good to very bad. Activity limitation was 
evaluated by asking participants if health problems 
had limited their daily activities in the past six months 
and, if so, to what extent. Responses were categorized 
as severely limited, limited, or not limited, indicat-
ing the degree of activity limitation. Smoking status 
was classified as current smoker, former smoker, or 
non-smoker. Fruit and vegetable consumption was 
categorized as daily and less than daily consumption. 
Chronic diseases and impairments were self-reported 
by participants, with relevant chronic conditions con-
sidered in the analysis, including hypertension, dia-
betes, cardiovascular diseases, respiratory diseases, 
cancers, stomach or duodenal ulcer, depression, 
musculoskeletal disorders, and other conditions. Vis-
ual and hearing impairments were also recorded as 
impairments. Medication use was assessed in terms 
of use of prescribed medication for hypertension and 
diabetes.

Residential area was determined based on the loca-
tion of the participants’ general practitioners’ (GP) 
practices, categorized as urban or rural. The study 
sample was further categorized into two age groups 
for multivariable analyses: 65–74 years and 75 years 
and older.

Outcome measures

Health service utilization was assessed by examining 
both healthcare and preventive services. Healthcare 

services included data on visits to dentists, GPs, and 
medical specialists within the 12  months preceding 
the survey.

Preventive services utilization was evaluated in 
terms of general health check-ups, vaccinations, and 
cancer screening. General health check-ups encom-
passed measurements of blood pressure, blood cho-
lesterol, and blood glucose, as well as any laboratory 
tests conducted within the past 12  months. Addi-
tionally, respondents were asked whether they had 
received an influenza vaccination in the previous 
12 months and whether they had received a COVID-
19 vaccination prior to the survey.

Data regarding cancer screening were obtained 
for colorectal, breast, and cervical cancer. The fre-
quency of cancer screening was investigated based 
on the recommended time intervals for each service. 
This included colonoscopy within the past 5  years 
and faecal occult blood tests within the past 2 years, 
mammography within the past 2  years, and cervical 
cancer screening within the past 3  years preceding 
the survey. The sample sizes for the corresponding 
outcome measures varied, ranging from n = 267 for 
cervical cancer screening to n = 441 for COVID-19 
vaccination.

Statistical analysis

To compare the mortality rates between rural and 
urban settlements included in the study, the relative 
(rural/urban) mortality was assessed and expressed 
as standardised mortality ratios by age groups 
(25–64  years to define premature adult mortality, 
65–74  years, ≥ 75  years), sex, and main causes of 
death. This analysis was conducted using the risk 
assessment module of the Rapid Inquiry Facility 
[24]. The expected number of cases was determined 
based on age- and sex-specific mortality rates for the 
population of the urban municipalities included in 
the study. Confidence intervals were obtained using 
statistical tables for the Poisson distribution [25]. 
The characteristics of the study population were 
described using total numbers with percentages for 
categorical variables and means with standard devia-
tion for continuous variables. Descriptive statistics 
were performed, employing the chi-square test for 
categorical variables and the Mann–Whitney U test 
for continuous variables. For binary outcomes, mul-
tivariable logistic regression analyses were conducted 
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to examine the effects of residential area and age on 
the utilization of health services. The logistic regres-
sion models were adjusted for age (in the urban–rural 
model), sex, education, self-reported financial sta-
tus, presence of chronic diseases, and limitations in 
activities of daily living. The results were presented 
as odds ratios (OR) with their corresponding 95% 
confidence intervals (CI). Statistical significance was 
set at a p-value of less than 0.05. All analyses were 
performed using Stata version 13.0 software (Stata 
Corp., College Station, TX, USA).

Results

Among the 443 participants in the study, 210 (47.4%) 
lived in rural areas, while 233 (52.6%) resided in 
urban areas. The proportion of men living in urban 
regions was lower than in rural areas (33.05% vs. 
42.86%, p = 0.033). The majority of respondents 
(65.69%) were in the 65–74 years age group, and the 
distribution of age did not significantly differ between 
the two groups.

Urban residents were significantly more educated 
(p < 0.001), were more likely to live alone (p = 0.013), 
and less likely to report limitations in daily activi-
ties (p = 0.022), and more likely to consume fruit 
daily (p < 0.001) than rural residents. While a higher 
percentage of urban residents rated their health as 
good or very good (27.8% vs. 19.7%), there was no 
significant difference in self-perceived health status. 
Significantly higher prevalence of cancer, depression, 
arthrosis, osteoporosis, and elevated cholesterol level 
was found among urban residents, while the preva-
lence of heart attack was higher among those living 
in rural areas (Table 1). Additional data on character-
istics of study population by age groups are given in 
Supplementary Table 1.

Table  2 displays the frequency of health ser-
vice utilization in the study population. The highest 
prevalence was observed for COVID-19 vaccination 
(90.7%) and visits to GPs in the past year (90.2%). 
However, services related to cancer screening exhib-
ited the lowest prevalence, including faecal occult 
blood tests (15.58%), colonoscopy (16.63%), mam-
mography (21.98%), and cervical cancer screening 
(25.84%). Differences in healthcare and preventive 
service utilization were observed based on residential 
area. Rural residents, compared to urban residents, 

reported significantly lower frequencies of visiting 
dentists (20.98% vs. 32.89%; p = 0.006) and special-
ists (53.37% vs. 63.76%; p = 0.028), having faecal 
occult blood tests (8.82% vs. 21.68%; p < 0.001), 
colorectal cancer screening (12.08% vs. 20.91%; 
p = 0.014), and mammography (15.97% vs. 26.62%; 
p = 0.035). Additionally, rural residents reported 
a significantly higher frequency of blood pressure 
measurement (90.87% vs. 84.42%; p = 0.042). The 
differences in influenza vaccination and laboratory 
test frequency between rural and urban areas were 
not statistically significant (p = 0.073 and p = 0.070, 
respectively).

Multivariable logistic regression analyses demon-
strated that urban residence was significantly associ-
ated with a higher likelihood of having faecal occult 
blood tests (OR = 2.32, 95% CI: 1.19–4.52), and a 
lower likelihood of blood pressure (OR = 0.42, 95% 
CI: 0.21–0.86) and blood glucose (OR = 0.48, 95% 
CI: 0.28–0.83) measurements. While significant dif-
ferences were observed between rural and urban 
residents in colonoscopy and mammography in the 
univariate analysis, these differences disappeared 
after adjusting for age, sex, education, self-reported 
financial status, chronic diseases, and limitations in 
daily activities. Additionally, older age (≥ 75  years) 
was associated with a significantly lower likelihood 
of GP visits (OR = 0.45, 95% CI: 0.22–0.93), mam-
mography (OR = 0.25, 95% CI: 0.1–0.63), and cervi-
cal cancer screening (OR = 0.40, 95% CI: 0.19–0.87). 
The odds of receiving flu vaccination significantly 
increased with age (OR = 1.71, 95% CI: 1.03–2.84) 
(Table 3).

Table  4 presents the relative mortality of the 
rural municipalities compared to the urban popula-
tion. The most significant difference between urban 
and rural areas was observed in premature mortality 
(25–64 years age group). Rural areas exhibited a higher 
relative all-cause premature mortality than urban areas, 
with a 55% increase in males (SMR = 1.55, 95% CI: 
1.38–1.75) and a 40% increase in females (SMR = 1.40, 
95% CI: 1.16–1.69). Premature mortality in rural areas 
exceeded urban reference mortality by 63% for diseases 
of the circulatory system in males (SMR = 1.63, 95% 
CI: 1.31–2.01) and by 45% for malignant neoplasms 
(SMR = 1.45, 95% CI: 1.15–1.81) in males, and by 57% 
(SMR = 1.57, 95% CI: 1.04–2.29) and 39% (SMR = 1.39, 
95% CI: 1.02–1.84) in females, respectively. Stand-
ardized premature mortality due to digestive diseases 
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Table 1   Characteristics of the study population according to urban and rural residence

Total sample Rural Urban
% (n) % (n) % (n) p-value

n = 443 n = 210 n = 233

Sex Male 37.7% (167) 42.86% (90) 33.05% (77) 0.033
Female 62.3% (276) 57.14% (120) 66.95% (156)

Age group 65–74 years 65.69% (291) 65.24% (137) 66.09% (154) 0.850
75 + years 34.31% (152) 34.76% (73) 33.91% (79)

Education level Primary 38.32% (169) 49.28% (103) 28.45% (66)
Secondary 48.3% (213) 44.02% (92) 52.16% (121)  < 0.001
Tertiary 13.38% (59) 6.7% (14) 19.4% (45)
Missing 0.45% (2) 0.48% (1) 0.43% (1)

Living arrangement Not alone 69.39% (306) 75.12% (157) 64.22% (149) 0.013
Alone 30.61% (135) 24.88% (52) 35.78% (83)
Missing 0.45% (2) 0.48% (1) 0.43% (1)

Marital status Married 55.81% (245) 59.33% (124) 52.61% (121) 0.157
Not married 44.19% (194) 40.67% (85) 47.39% (109)
Missing 0.9% (4) 0.48% (1) 1.28% (3)

Self-perceived health Very good 2.05% (9) 2.4% (5) 1.74% (4)
Good 21.92% (96) 17.31% (36) 26.09% (60)
Fair 60.73% (266) 65.38% (136) 56.52% (130) 0.222
Bad 13.01% (57) 12.98% (27) 13.04% (30)
Very bad 2.28% (10) 1.92% (4) 2.61% (6)
Missing 1.12% (5) 0.95% (2) 1.3% (3)

Limitations in activities of daily 
living

Not limited 42.24% (185) 36.54% (76) 47.39% (109) 0.022
Limited 57.76% (253) 63.46% (132) 52.61% (121)
Missing 1.12% (5) 0.95% (2) 1.3% (3)

Self-reported financial status Very good/good 24.02% (104) 27.05% (56) 21.24% (48)
Satisfactory 63.51% (275) 61.84% (128) 65.04% (147)
Bad/very bad 12.47% (54) 11.11% (23) 13.72% (31) 0.319
Missing 2.25% (10) 1.4% (3) 3.0% (7)

Smoking Never 61.99% (274) 64.76% (136) 59.48% (138)
Current smoker 19.00% (84) 18.57% (39) 19.4% (45) 0.430
Former smoker 19.00% (84) 16.67% (35) 21.12% (49)
Missing 0.22% (1) 0% (0) 0.43% (1)

Fruit consumption Daily 58.77% (258) 50.00% (104) 66.67% (154)  < 0.001
Less than daily 41.23% (181) 50.00% (104) 33.33% (77)
Missing 0.9% (4) 0.95% (2) 0.86% (2)

Vegetable consumption Daily 45.33% (199) 49.76% (104) 41.30% (95) 0.075
Less than daily 54.67% (240) 50.24% (105) 58.70% (135)
Missing 0.9% (4) 0.48% (1) 1.29% (3)

Physical examination Raised blood pressure 
(> 130/85 mmHg)

72.01% (319) 74.29% (156) 69.96% (163) 0.311

Body mass index (mean (SD)) 29.23 (5.65) 29.28 (5.61) 29.19 (5.68) 0.566
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was significantly higher in rural areas among males 
(SMR = 2.30, 95% CI: 1.61–3.19), primarily due to alco-
holic liver diseases (SMR = 2.57, 95% CI: 1.67–3.80). 
Furthermore, rural areas had more than twice the pre-
mature mortality due to COVID-19 (SMR = 2.44, 95% 
CI: 1.11–4.63) and colorectal cancer (SMR = 2.73, 95% 
CI: 1.31–5.02) in females. In adults aged 65 years and 
older, rural residents experienced significantly higher 
all-cause mortality and mortality due to circulatory dis-
eases in both sexes. Mortality due to COVID-19 was 
more than twice as high in rural areas compared to 
urban areas in females aged 65–74 years (SMR = 2.22, 
95% CI: 1.07–4.09) and in both males (SMR = 2.26, 
95% CI: 1.36–3.53) and females (SMR = 2.41, 95% CI: 

1.64–3.42) aged 75 years and older. Additionally, female 
mortality due to external causes was 2.6 times higher 
(SMR = 2.62, 95% CI: 1.53–4.20), mortality due to falls 
was 4.25 times higher (SMR = 4.25, 95% CI: 2.26–7.27), 
while mortality due to respiratory diseases was 47% 
lower among those aged 75 years and older in rural areas 
compared to the reference urban population.

Discussion

This study provides valuable insights into the health sta-
tus and utilization of preventive health services among 
older adults living in rural and urban areas of Northeast 

SD, standard deviation. Statistically significant results (p < 0.05) are shown in bold

Table 1   (continued)

Total sample Rural Urban
% (n) % (n) % (n) p-value

n = 443 n = 210 n = 233

Chronic diseases Heart attack 4.51% (20) 7.14% (15) 2.15% (5) 0.011

Coronary heart disease 18.51% (82) 15.24% (32) 21.46% (50) 0.092

Hypertension 83.75% (371) 84.29% (177) 83.26% (194) 0.771

Stroke 5.42% (24) 6.19% (13) 4.72% (11) 0.495

Arrhythmia 16.03% (71) 15.24% (32) 16.74% (39) 0.667

Asthma 9.48% (42) 7.14% (15) 11.59% (27) 0.111

Chronic bronchitis 12.64% (56) 11.9% (25) 13.3% (31) 0.658

Cancer 9.26% (41) 6.19% (13) 12.02% (28) 0.035

Stomach or duodenal ulcer 9.93% (44) 8.57% (18) 11.16% (26) 0.363

Depression 8.8% (39) 5.24% (11) 12.02% (28) 0.012

Diabetes 25.06% (111) 24.29% (51) 25.75% (60) 0.722

Arthrosis 34.09% (151) 27.62% (58) 39.91% (93) 0.006

Osteoporosis 17.61% (78) 9.52% (20) 24.89% (58)  < 0.001

Chronic kidney disease 5.64% (25) 7.62% (16) 3.86% (9) 0.087

High cholesterol 35.89% (159) 30.48% (64) 40.77% (95) 0.024
Impairment Eye disease 43.59% (187) 42.16% (86) 44.89% (101) 0.569

Missing 3.16% (14) 2.86% (6) 3.43% (8)
Hearing impairment 22.83% (100) 21.63% (45) 23.91% (55) 0.571
Missing 1.13% (5) 0.95% (2) 1.29% (3)

Medication use Antihypertensive medication 97.54% (357) 97.73% (172) 97.37% (185) 0.825
Missing 1.35% (5) 0.56% (1) 2.06% (4)
Antidiabetic medication 100% (103) 100% (48) 100% (55) –
Missing 7.21% (8) 5.88% (3) 8.33% (5)
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Hungary, addressing a current data gap in CEE coun-
tries. Consistent with findings from other CEE coun-
tries [9, 10, 26, 27], our study reveals generally poor 
health status among older adults in Hungary. A signifi-
cant proportion of participants rated their health as fair, 
poor, or very poor, with no significant difference in self-
perceived health status between urban and rural areas, 
although urban residents reported slightly better health 
status. The role of social network and social participa-
tion in influencing self-rated health has been observed 
in urban residents, while loneliness is associated with 
declining self-rated health in rural residents [26]. More-
over, limitations in daily activities were more prevalent 
among rural residents, aligning with previous research 
[28]. Urban residents exhibited a higher prevalence of 

chronic diseases [26, 29], which may be attributed to 
better access to healthcare facilities, accurate diagnosis, 
and a higher likelihood of seeking medical care.

Our study highlights low participation rates in pre-
ventive health services such as dentist visits, influenza 
vaccination, and cancer screening programs, while GP 
visits, cardiometabolic preventive services, and COVID-
19 vaccination showed relatively high utilization rates. 
Significant disparities were observed in the utilization of 
health services between rural and urban areas. However, 
after adjusting for potential confounders, only certain 
cardiometabolic preventive services, laboratory tests, 
and colorectal cancer screening by faecal occult blood 
test demonstrated significant differences between rural 
and urban residents.

Table 2   Utilization of health services (including preventive and healthcare services) among elderly living in rural and urban area

CI, confidence interval; GP, general practitioner. Statistically significant results (p < 0.05) are shown in bold

Total Rural Urban p-value

N n % (95% CI) n % (95% CI) n % (95% CI)

Healthcare services
  GP visit 440 397 90.23

(87.06–92.84)
190 90.91

(86.17–94.44)
207 89.61

(84.94–93.23)
0.647

  Specialist visit 437 257 58.81
(54.03–63.47)

111 53.37
(46.34–60.29)

146 63.76
(57.16–69.99)

0.028

  Dentist visit 430 117 27.21
(23.06–31.68)

43 20.98
(15.62–27.2)

74 32.89
(26.79–39.45)

0.006

Vaccination
  Influenza vaccination 430 116 26.98

(22.84–31.44)
46 22.89

(17.27–29.32)
70 30.57

(24.67–36.98)
0.073

  COVID-19 vaccination 441 400 90.7
(87.6–93.25)

184 88.46
(83.32–92.47)

216 92.7
(88.58–95.69)

0.126

Preventive services
  Blood pressure measurement 439 384 87.47

(84.01–90.42)
189 90.87

(86.1–94.41)
195 84.42

(79.08–88.84)
0.042

  Cholesterol measurement 428 287 67.06
(62.38–71.49)

142 69.27
(62.46–75.51)

145 65.02
(58.37–71.27)

0.351

  Blood glucose measurement 436 327 75.00
(70.66–79.00)

163 78.74
(72.54–84.11)

164 71.62
(65.3–77.36)

0.086

  Faecal occult blood test 430 67 15.58
(12.28–19.36)

18 8.82
(5.31–13.59)

49 21.68
(16.49–27.63)

 < 0.001

  Colonoscopy 427 71 16.63
(13.22–20.5)

25 12.08
(7.97–17.31)

46 20.91
(15.73–26.89)

0.014

  Mammography 273 60 21.98
(17.21–27.36)

19 15.97
(9.9–23.81)

41 26.62
(19.83–34.34)

0.035

  Cervical cancer screening 267 69 25.84
(20.7–31.53)

26 22.22
(15.06–30.84)

43 28.67
(21.59–36.61)

0.233

  Laboratory tests 429 316 73.66
(69.22–77.77)

160 77.67
(71.36–83.16)

156 69.96
(63.48–75.89)

0.070
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Controlling cardiometabolic risk factors is crucial 
in reducing the risk of cardiovascular diseases [30], 
improving life expectancy [31], and mitigating physi-
cal limitations [32] in older age. Our study reveals 
a relatively high utilization rate of cardiometabolic 
preventive services, particularly among rural resi-
dents. The presence of a higher density of GPs in 
urban areas may result in lower opportunity costs for 
care, including travel expenses and waiting time [33], 
thereby increasing the likelihood of utilizing preven-
tive services [34]. Notably, a high proportion of par-
ticipants visited a GP within the past year, which may 
explain the higher utilization of services for the pre-
vention of cardiometabolic diseases among them.

Participation in breast and cervical cancer screening 
is recommended for women under 65  years in Hun-
gary. However, since a significant proportion of cases 
is diagnosed in older ages, continued screening would 
result in increased life expectancy [35–37]. Our study 
found low participation rates in mammography and 
cervical cancer screening among older adults, which 
were considerably lower than reported by the OECD in 
the target age group [38]. Similarly low participation 
rates were observed for colorectal cancer screenings. 
Although breast and colon cancer screening services 

were significantly lower among rural residents, adjust-
ing for demographic, socioeconomic, and health status 
variables eliminated the significance, except for fae-
cal occult blood testing. Limited availability of cancer 
screening technology and human resource shortages, 
particularly in less developed regions, remain signifi-
cant challenges in cancer care in Hungary [38, 39].

No significant differences were found in COVID-
19 and influenza vaccination rates between rural and 
urban residents. Although influenza vaccination is 
free for the population aged 65 years and over in Hun-
gary, vaccination coverage (27%) was far from the 
recommended level (75% according to WHO recom-
mendation). Even though influenza vaccination is a 
cost-effective way to reduce premature mortality, the 
vaccination rate against influenza among older people 
is low in CEE countries [6], which could be explained 
by socio-demographic factors, health status and health 
behaviour [40], and the lack of perceived need and 
recommendation by their physician for vaccine [6]. 
COVID-19 vaccination rate was at around 90% in the 
study population. Although the proportion of those 
vaccinated against COVID-19 did not differ between 
rural and urban residents, our analysis showed sig-
nificantly higher mortality rates due to COVID-19 

Table 3   Multivariable 
logistic regression model 
for utilization of health 
services (including 
preventive and healthcare 
services) among elderly

All models were adjusted for sex, education, self-reported financial status, chronic diseases, 
limitation in daily activities. OR, odds ratio; 95%CI, 95% confidence interval; GP, general 
practitioner. Statistically significant results (p < 0.05) are shown in bold

Urban (reference: rural) Age (reference: 65–74 years)

OR 95%CI p-value OR 95%CI p-value

Healthcare services
  Dentist visit 1.55 (0.91–2.64) 0.107 0.72 (0.42–1.24) 0.235
  GP visit 0.86 (0.40–1.85) 0.699 0.45 (0.22–0.93) 0.031
  Specialist visit 1.28 (0.80–2.06) 0.299 0.84 (0.52–1.35) 0.478

Vaccination
  Influenza vaccination 1.45 (0.86–2.47) 0.167 1.71 (1.03–2.84) 0.039
  COVID-19 vaccination 1.35 (0.63–2.87) 0.441 0.91 (0.42–1.95) 0.808

Preventive services
  Blood pressure measurement 0.42 (0.21–0.86) 0.017 0.78 (0.39–1.54) 0.470
  Cholesterol measurement 0.71 (0.43–1.17) 0.177 0.79 (0.48–1.31) 0.361
  Blood glucose measurement 0.48 (0.28–0.83) 0.009 0.89 (0.52–1.53) 0.670
  Faecal occult blood test 2.32 (1.19–4.52) 0.014 0.59 (0.30–1.15) 0.120
  Colonoscopy 1.59 (0.83–3.05) 0.159 1.00 (0.53–1.89) 0.998
  Mammography 1.49 (0.69–3.22) 0.308 0.25 (0.10–0.63) 0.003
  Cervical cancer screening 0.78 (0.38–1.59) 0.492 0.40 (0.19–0.87) 0.020
  Laboratory tests 0.54 (0.31–0.93) 0.028 0.69 (0.40–1.20) 0.192
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Table 4   Relative mortality of the population in the rural municipalities compared to the urban population included in the study, by 
selected causes of death, age groups and sex, for the years 2017–2021

SMR, standardised mortality ratio; ICD, international classification of diseases. Statistically significant results (p < 0.05) are shown in 
bold

Age-group

25–64 65–74  ≥ 75

Causes of Death Males (SMR)
All causes of death (ICD-10: A00-Y98) 1.55 [1.38−1.75] 1.27 [1.10−1.45] 1.23 [1.08−1.39]
Certain infectious and parasitic diseases (ICD-10: A00-B99) 1.47 [0.04−8.21] 2.23 [0.46−6.51] –
Diseases of the circulatory system (ICD-10: I00-I99) 1.63 [1.31−2.01] 1.44 [1.15−1.77] 1.37 [1.16−1.62]
Malignant neoplasms (ICD-10: C00-C97) 1.45 [1.15−1.81] 1.19 [0.91−1.51] 0.99 [0.72−1.34]
Malignant neoplasm of colon, rectosigmoid junction, rectum and anus (ICD-

10: C18-C21)
1.00 [0.40−2.05] 1.57 [0.84−2.69] 1.55 [0.77−2.77]

Diseases of the respiratory system (ICD-10: J00-J99) 1.26 [0.60−2.32] 1.38 [0.75−2.31] 0.77 [0.42−1.30]
Diseases of the digestive system (ICD-10: K00-K93) 2.30 [1.61−3.19] 1.34 [0.71−2.29] 1.04 [0.38−2.26]
Alcoholic liver disease (ICD-10: K70) 2.57 [1.67−3.80] 1.44 [0.53−3.14] 2.17 [0.26−7.85]
External causes of morbidity and mortality (ICD-10: V01-Y98) 1.33 [0.85−2.00] 1.13 [0.41−2.45] 0.99 [0.37−2.16]
Falls (ICD-10: W00-W19) – 0.86 [0.02−4.79] 1.06 [0.22−3.11]
Intentional self-harm (ICD-10: X60-X84) 1.94 [1.00−3.39] 1.17 [0.14−4.22] 0.57 [0.01−3.18]
COVID-19 (ICD10.: U071-U072) 1.05 [0.45−2.07] 1.05 [0.51−1.94] 2.26 [1.36−3.53]

Females (SMR)
All causes of death (ICD-10: A00-Y98) 1.40 [1.16−1.69] 1.29 [1.09−1.54] 1.29 [1.18−1.40]
Certain infectious and parasitic diseases (ICD-10: A00-B99) 2.71 [0.07−15.08] 1.09 [0.03−6.07] 1.39 [0.51−3.03]
Diseases of the circulatory system (ICD-10: I00-I99) 1.57 [1.04−2.29] 1.76 [1.34−2.26] 1.43 [1.28−1.60]
Malignant neoplasms (ICD-10: C00-C97) 1.39 [1.02−1.84] 0.92 [0.63−1.29] 0.96 [0.72−1.26]
Malignant neoplasm of colon, rectosigmoid junction, rectum and anus (ICD-

10: C18-C21)
2.73 [1.31−5.02] 1.46 [0.47−3.40] 0.88 [0.38−1.74]

Malignant neoplasm of breast (ICD-10: C50) 1.66 [0.80−3.06] 1.47 [0.59−3.03] 0.62 [0.23−1.35]
Malignant neoplasm of cervix uteri (ICD-10: C53) 1.06 [0.13−3.82] – –
Diseases of the respiratory system (ICD-10: J00-J99) 1.42 [0.46−3.32] 1.10 [0.44−2.26] 0.53 [0.29−0.89]
Diseases of the digestive system (ICD-10: K00-K93) 0.47 [0.10−1.39] 1.50 [0.60−3.10] 1.02 [0.51−1.82]
Alcoholic liver disease (ICD-10: K70) 1.26 [0.26−3.69] 1.83 [0.22−6.61] –
External causes of morbidity and mortality (ICD-10: V01-Y98) 0.59 [0.12−1.73] 0.67 [0.02−3.73] 2.62 [1.53−4.20]
Falls (ICD-10: W00-W19) – – 4.25 [2.26−7.27]
Intentional self-harm (ICD-10: X60-X84) – 2.84 [0.07−15.84] 1.20 [0.03−6.70]
COVID-19 (ICD10.: U071-U072) 2.44 [1.11−4.63] 2.22 [1.07−4.09] 2.41 [1.64−3.42]

Both (SMR)
All causes of death (ICD-10: A00-Y98) 1.50 [1.36−1.66] 1.28 [1.15−1.42] 1.27 [1.18−1.36]
Certain infectious and parasitic diseases (ICD-10: A00-B99) 1.91 [0.23−6.89] 1.77 [0.48−4.52] 0.98 [0.36−2.13]
Diseases of the circulatory system (ICD-10: I00-I99) 1.62 [1.35−1.94] 1.55 [1.32−1.83] 1.41 [1.29−1.55]
Malignant neoplasms (ICD-10: C00-C97) 1.43 [1.20−1.70] 1.08 [0.88−1.32] 0.98 [0.79−1.20]
Malignant neoplasm of colon, rectosigmoid junction, rectum and anus (ICD-

10: C18-C21)
1.59 [0.93−2.55] 1.54 [0.91−2.43] 1.17 [0.71−1.83]

Diseases of the respiratory system (ICD-10: J00-J99) 1.31 [0.73−2.16] 1.27 [0.78−1.94] 0.63 [0.42−0.91]
Diseases of the digestive system (ICD-10: K00-K93) 1.78 [1.26−2.43] 1.39 [0.85−2.15] 1.02 [0.60−1.64]
Alcoholic liver disease (ICD-10: K70) 2.32 [1.54−3.35] 1.52 [0.66−3.00] 1.25 [0.15−4.53]
External causes of morbidity and mortality (ICD-10: V01-Y98) 1.17 [0.76−1.71] 1.03 [0.41−2.11] 1.84 [1.16−2.76]
Falls (ICD-10: W00-W19) – 0.68 [0.02−3.76] 2.72 [1.56−4.42]
Intentional self-harm (ICD-10: X60-X84) 1.46 [0.75−2.55] 1.45 [0.30−4.25] 0.77 [0.09−2.79]
COVID-19 (ICD10.: U071-U072) 1.5 [0.88−2.41] 1.43 [0.87−2.21] 2.35 [1.74−3.1]
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among females in all age groups and among males 
aged 75  years and older in rural areas. Rural areas 
generally have an older population with a higher 
prevalence of pre-existing conditions and comorbidi-
ties, which are known risk factors for severe COVID-
19 illness and death including cardiovascular disease 
(CVD), hypertension, diabetes and obesity [41–43]. 
In addition, a recent study highlighted that the dys-
function of the heart-brain axis during SARS‐CoV‐2 
infection may worsen the outcome of the COVID-19 
patients through neurotropism or by increasing the 
susceptibility to psychosocial factors that may lead 
to neurological and stress-related diseases associated 
with CVD [44]. Although, the outcome of heart and 
brain disease in COVID-19 patients depends on their 
sex [45]. Furthermore, previous research conducted in 
Hungary has revealed that residents of more deprived 
municipalities face a higher risk of COVID-19 mor-
tality, even though they are less likely to be identified 
as confirmed COVID-19 cases [46]. These findings 
underscore the presence of significant regional dis-
parities in healthcare access and outcomes.

Previous studies have highlighted the health ine-
qualities that exist between rural and urban popula-
tions. A cross-sectional study, focusing on 11 high-
income countries investigated health disparities across 
10 indicators and found differences between rural and 
urban areas, particularly in access to primary care 
[47]. Nevertheless, our study showed no difference in 
the frequency of GP’s visits between urban and rural 
residents. Others found a higher prevalence of smok-
ing among those living in urban areas [48], which was 
not supported by our results. However, it is worth not-
ing that the differences in health status and service 
utilization between rural and urban elderly popula-
tions were less pronounced than expected, which 
may be attributed to the higher premature mortality 
observed in rural areas. Our data indicate substan-
tial rural–urban disparities in all-cause mortality and 
mortality from major conditions in the municipalities 
covered by this study. Rural residents, particularly 
males, exhibited higher premature mortality rates due 
to cardiovascular diseases, cancers, and diseases of the 
digestive system (particularly for alcoholic liver dis-
ease), while rural females experienced higher mortal-
ity rates due to COVID-19, falls, and external causes. 
These findings align with previous studies from other 
countries where rural areas demonstrated higher all-
cause mortality, cardiovascular disease mortality and 

cancer mortality [49, 50], along with lower respiratory 
disease mortality [51]. However, these differences in 
mortality could be partly explained by the deprivation 
level of the area [46, 51]. Furthermore, similar to our 
findings, a shift from urban to rural excess mortality 
with age can be observed in several European coun-
tries [52]. It is important to note that the high prema-
ture mortality rate among rural residents may result 
in the exclusion of the most vulnerable population 
groups from our study, leading to a relatively healthier 
elderly rural population with higher levels of health 
literacy and positive attitudes towards health services. 
The presence of such marked rural–urban disparities 
in mortality patterns underscores the need to address 
health inequalities and implement interventions to pre-
vent premature mortality through lifestyle changes and 
improved access to medical services.

Individuals’ beliefs and attitudes toward aging 
can impact the utilization of health services among 
older adults. Positive self-perception of aging has 
been linked to better preventive health behaviour [53] 
and a higher likelihood of using various preventive 
services [54]. On the other hand, older adults who 
believe that health problems are inevitable in old age 
are less likely to have regular physician visits and 
use preventive services [55]. Factors such as cogni-
tive impairment [56] also influence the utilization of 
health services among the elderly. Besides beliefs and 
attitude of older adults, health care system factors can 
also influence the use of different services. Common 
reasons reported by older adults for not obtaining the 
needed medical care include cost, long waiting time 
for an appointment and lack of transportation or dis-
tance [19]. Generally, the number of physicians per 
capita is lower in rural areas, resulting in the concen-
tration of specialized services in urban areas [10]. In 
addition to the limited range of available services, 
there are longer travel distances and limited trans-
port options, thus existing disabilities particularly 
in older ages may further limit access to services. 
In Hungary, the differences in the density of doctors 
between urban and rural areas are particularly large 
[10], and health workforce shortage is a major con-
cern in the country [57]. Age itself is also considered 
as an important determinant of utilisation of health 
services [34]. In our study the probability of visiting 
a GP, and receiving mammography and cervical can-
cer screening significantly decreased with age, which 
underline that access to certain medical services may 
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be limited due to age. Furthermore, the findings sug-
gest that the importance of participation in screening 
program by women above the recommended age limit 
(over 65 years) should be better communicated to the 
older population.

Preventive services offer a cost-effective approach 
to prevent and reduce the burden of chronic diseases 
and associated disabilities among the elderly. Increas-
ing the utilization of specific preventive services and 
addressing the underutilized services, such as colo-
rectal cancer screening and influenza vaccinations, 
can contribute to population health improvement, 
extended healthy life years, and enhanced quality of 
life for older adults [58]. With healthy lifestyle and 
proper medical care it becomes possible even in older 
ages to prevent or postpone the occurrence and devel-
opment of certain risk factors and conditions and to 
reduce disability and dependency due to chronic dis-
eases, which may have a long-lasting impact on older 
adult’s quality of life [59]. The demographic shift will 
require increased attention from health policy to health 
service provision for older people, since an increased 
focus on avoidable conditions and enhanced preven-
tive health services is essential to achieve a healthy 
ageing population [60]. Health care systems have to 
address the needs of ageing populations, implement 
policies that promote lifelong health and emphasize 
preventive care to prevent or delay the onset of age-
related disability and ensure the well-being [2].

Rurality does not inevitably lead to urban–rural 
disparities, although it may exacerbate the impact of 
certain determinants including poor access to health 
services (due to travel distances and limited trans-
port), socioeconomic deprivation and personal risk 
factors on health disparities between rural and urban 
residents [61]. Therefore, a comprehensive health 
care policy is needed that includes interventions that 
target health literacy and health-seeking behaviour, 
as well as ensuring the availability of health services 
[61]. Since access to health services is an important 
determinant of health outcomes for both curative and 
preventive care, there is a need to improve the acces-
sibility of services in terms of adequate transport, 
particularly for older people with activity limitations.

Several limitations of this study should be 
acknowledged. Firstly, the use of self-reported meas-
ures for health status and service utilization may 
be susceptible to recall bias, potentially leading to 

overreporting of service utilization and prevalence of 
chronic diseases. Secondly, although we adjusted for 
major socioeconomic and health-related factors in our 
multivariable models, there may be other independent 
variables (e.g., beliefs, attitudes) that could influence 
the results but were not included. Thirdly, the under-
lying reasons for medical care visits and the use of 
health services were not captured in our data, limiting 
our understanding of the motivations behind service 
utilization. Fourthly, our study focuses on a specific 
region of Hungary, which may limit the generalizabil-
ity of the findings to the entire country or other CEE 
countries. Lastly, as our data collection took place 
during the COVID-19 pandemic, the pandemic’s 
impact on the outcome variables cannot be ignored.

In conclusion, our study highlights that the utilization 
of health services among older adults is associated with 
their place of residence. Although utilization of services 
provided by specialists, particularly cancer screening, 
is more frequent among urban residents, a higher uti-
lization of preventive services for cardiometabolic risk 
factors is observed among rural residents. However, the 
high premature mortality in rural areas may moderate 
the health differences between rural and urban elderly 
populations. These findings emphasize the importance 
of preventive measures in older age and the need to 
reduce inequalities in mortality between rural and urban 
areas. Addressing barriers to medical care among older 
adults has the potential to increase the utilization of 
preventive services, contributing to reduced mortality, 
increased healthy life expectancy, and improved quality 
of life. Our findings suggest that geographical regions 
may have different capacities to address the increasing 
health problems of older age groups; therefore, it would 
be beneficial to analyse urban–rural disparities in a 
more diverse range of regions and countries. Compre-
hensive studies are needed to further describe the health 
needs of older populations and implement policies that 
promote healthy aging in CEE countries.
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