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ABSTRACT: Atrial fibrillation (AF) is the most
common cardiac arrthythmia and a leading cause of
cardiovascular morbidity and mortality. Its
incidence is steadily increasing, particularly in
aging populations. This study aimed to determine
the basic epidemiological characteristics of patients
diagnosed with AF in a rural region of central
Croatia.

Methods: This retrospective quantitative study
included 1.546 patients treated for AF at the
General Hospital in Ogulin over a five-year period.
Data were analyzed using the y? test to examine
differences in AF incidence by year of admission,
sex, and age group.

Results: The sample consisted of 57.1% women
and 42.9% men, with a mean age of 78.8 £ 9.0
years. A significant variation in AF admissions was
observed across the study years (3> = 10.73, p =
0.029). AF prevalence was highest in the 81 to 90-
year age group (43.5%), with a statistically
significant difference across age groups (> =
1415.05, p <0.001).

Conclusions: In this rural Croatian cohort, AF was
most prevalent among patients over 80 years of age
and was diagnosed more often in women, reflecting
their longer life expectancy. These results point to
the importance of earlier detection and improved
healthcare resources in rural settings, where an
aging population will likely drive a further increase
in AF burden.

KEYWORDS: atrial fibrillation, demographics,
incidence.

I. INTRODUCTION
Cardiovascular diseases remain the leading cause of
death in Croatia, with ischemic heart disease and
stroke accounting for the largest share of mortality
[1]. Cardiac arrhythmias contribute substantially to
this burden, and among them, atrial fibrillation
(AF) is the most common, with significant
associations across a broad spectrum of

cardiovascular conditions [2,3]. While AF is
somewhat more prevalent in older men,
complications such as stroke and sudden cardiac
death claim more lives among women [4-6]. The
scale of AF as a public health problem is
considerable. In 2021, over 12 million Europeans
were estimated to live with the condition, and
numbers have been climbing steadily [7,8]. Croatia
lacks precise national epidemiological data, but
extrapolation from FEuropean figures places the
number of affected individuals between 40.000 and
50.000 [9]. Globally, the Global Burden of Disease
2019 study reported over 59 million cases, nearly
double the 33.5 million recorded in 2010, with the
real number likely higher given how often AF goes
undetected [8]. Krijhte et al. project that European
cases alone will reach 17.9 million by 2060 [10].
This growth has been especially pronounced in
high-income countries, where longer life
expectancy, better diagnostic access, and higher
rates of chronic disease converge. AF rarely
develops in isolation.Demographic and
epidemiological changes indicate that AF is not an
isolated condition, but involves a number of
cardiometabolic risk factors. Hypertension is
perhaps its most consistent companion, as sustained
pressure overload drives atrial remodeling and
fibrosis over time [11]. Heart failure and AF
reinforce each other through shared hemodynamic
and neurohormonal pathways [12]. Mitral valve
disease — particularly stenosis and regurgitation —
promotes atrial enlargement [13]. Obesity drives
AF through both mechanical loading and systemic
inflammation [14], while diabetes contributes
through oxidative stress and structural atrial
changes, including fibrosis [15]. Obstructive sleep
apnea, increasingly recognized as a cardiac risk
factor, triggers atrial remodeling via intermittent
hypoxia [16]. Chronic kidney disease adds further
risk through overlapping cardiovascular and
inflammatory mechanisms [17]. Even alcohol plays
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arole: a single drink can transiently double AF risk,
and binge drinking can provoke acute episodes in
otherwise healthy individuals — a pattern long
described as holiday heart syndrome [18,19].
Finally, hyperthyroidism, particularly in older
patients, accelerates atrial remodeling and increases
arrhythmia susceptibility [20]. Taken together, this
constellation of risk factors makes AF a condition
that demands active clinical attention — especially
in rural areas, where healthcare access is
structurally limited [21,22]. Karlovac County,
situated in central Croatia and spanning roughly
3.626 km? is one such setting. With a total
population of around 112.195 and approximately
40.000 residents within the catchment area of
General Hospital Ogulin, it is a predominantly rural
region with no existing epidemiological data on AF
[23]. This study aimed to characterize the basic
demographic profile of patients diagnosed with AF
and treated at General Hospital in Ogulin over a
five-year period.

II. METHODS

This retrospective study included all patients
diagnosed with FA who were treated at the General
Hospital in Ogulin from January 1, 2020, to
December 31, 2024. The study analyzed the basic
demographic data of these patients. Exclusion
criteria were patients younger than 18 years, those
referred directly to other health institutions without
treatment at the General Hospital in Ogulin, and
those who died before arriving at the General
Hospital in Ogulin. Research data were collected
retrospectively from the hospital information
system of the General Hospital in Ogulin. For this
research, demographic data (age, sex) of patients
diagnosed with FA and the year of admission to the
General Hospital in Ogulin were analyzed. Age
was categorized into six groups to allow
meaningful comparison across the lifespan and to
facilitate the detection of age-related patterns in AF
incidence.

Statistical analysis

All data were processed and analyzed
using the Statistica 13.3 software package (TIBCO
Software Inc.). Continuous variables, including
age, were described wusing ratio scale to
characterize the overall distribution within the
sample. Categorical variables, including sex and
year of hospital admission, were presented on a
nominal scale and summarized using absolute
frequencies and percentages.

To  examine  whether  statistically
significant differences existed in AF admission

rates across the study years, as well as across sex
and age groups, the chi-square (y?) test was applied.
The normality of data distribution was tested using
the Kolmogorov-Smirnov test. The level of
statistical significance was set at p < 0.05 for all
analyses.

Ethical considerations

The research was conducted in accordance
with ethical guidelines. The research complied with
the Declaration of Helsinki (1964-2013). All data
were collected and processed anonymously in line
with ethical guidelines and applicable legal
regulations. Before data collection began, written
consent was obtained from the Ethics Committee of
Ogulin General Hospital (No. 01-4/19, dated
25.04.2025).

III. RESULTS

This study included 1.546 patients treated for a
diagnosis of AF at the General Hospital and the
Homeland War Veterans Hospital in Ogulin over a
five-year period. The sample consisted of 663 men
(42.9%) and 883 women (57.1%) (Table 1), with a
mean age of 78.8 £ 9.0 years. The youngest
participant was 41 years old and the oldest was
100, reflecting a broad age range within the cohort.
Regarding sex distribution, the difference between
the proportion of women and men in the sample
was approximately 14 percentage points, with
women accounting for the majority of cases.

For the purpose of age-based analysis,
participants were divided into six age groups.
Statistical analysis using the ¥2 test revealed a
highly significant difference in AF incidence across
age groups (y2 = 1415.05, p < 0.001). The highest
prevalence was observed in the 81 to 90 year age
group, which accounted for 43.5% of all cases. The
second largest group comprised patients aged 71 to
80 years, while AF was considerably less common
in patients under 60. Only 9 cases were recorded in
the youngest age categories, underscoring the
strong age dependency of this arrhythmia. These
findings confirm that AF in this cohort was
predominantly a condition of advanced age, with
the distribution shifting markedly toward patients
in the ninth decade of life.

Table 1. Basic demographis characteristics of the

participants
Variables
Gender n % P
Women 883 57.1
men 663 42.9
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Age (years)

41-50 9 0.5

51-60 50 3.2

61-70 227 14.7

71-80 498 322

81-90 673 435 _ 0.001
91-100 89 59

Average age 78.8149.0

(years)

n - number of patients; % - percentage; p - p value

Admissions of patientss with AF by year during
the study period

To examine whether AF admission rates varied
across the study years, a x> test was applied. A
statistically significant difference was found (y* =
10.73, p = 0.029), indicating that the annual
distribution of AF hospitalizations was not uniform
over the observed period. The highest number of
admissions was recorded in certain years,
suggesting possible temporal trends that may reflect
changes in population characteristics, diagnostic
practice, or seasonal variation in cardiovascular
events.

2024 EE——— )78
2023 _.'-..284
2022 _ 343
2021 ———— 333
2020 E————— 08

YEAR

0 100 200 300 400
NUMBER OF PATIENTS

Figure 1. Number of patients admissions by year

IV. DISCUSSION

Admission patterns over the five-year
study period were not uniform, with statistical
analysis revealing a modest but significant year-to-
year variation in AF hospitalizations. This
especially applies to the years 2021 and 2022.
Several factors likely contributed to this variation.
Population aging and changes in the prevalence of
cardiovascular risk factors are plausible drivers, as
is the well-documented seasonal clustering of
cardiac hospitalizations described by Diez-
Villanueva et al. [24]. Diagnostic practices also
evolved during this period — broader access to
Holter monitoring and emerging mobile health
technologies brought previously silent AF cases to

clinical attention [25]. Collectively, these
influences align with the broader literature showing
that improved detection methods and systematic
screening reliably uncover a reservoir of
undiagnosed disease [26,27].

Women comprised 57.1% of the cohort,
outnumbering men by approximately 14 percentage
points. At first glance, this appears to conflict with
studies reporting higher overall AF prevalence in
men, but the discrepancy is readily explained
[28,29]. Women outlive men, and a longer lifespan
results in greater cumulative exposure to the
arrhythmia's principal risk factors [30]. They also
engage with healthcare more consistently —
attending  preventive check-ups, recognizing
symptoms earlier, and seeking care without the
delays often seen in male health-seeking behavior —
all of which lead to more frequent and earlier
diagnosis [31,32]. In a rural setting like Karlovac
County, where access to care is already limited,
these behavioral differences likely have an even
greater impact on who gets diagnosed and when
[33].

The age distribution followed a pattern
familiar from the wider literature: AF was most
common in patients aged 81 to 90, reflecting the
well-established relationship between advancing
age and arrhythmia burden [34]. Decades of
structural cardiac changes — atrial fibrosis, impaired
conduction, accumulating comorbidities such as
hypertension and heart failure — progressively
lower the threshold for AF [35,36]. Studies
consistently show a steep rise in prevalence beyond
age 75, and this cohort, with a mean age of 78.8
years, falls squarely within that vulnerable window
[37,38]. Given Karlovac County's elderly
demographic profile and Croatia's broader
population aging trend, a continued rise in AF
hospitalizations in this region seems not only
possible but likely. Rural healthcare systems,
already stretched thin, will need to adapt, not
reactively, but proactively. Structured screening
programs targeting adults over 65, stronger
integration between primary and secondary care,
and investment in diagnostic capacity at the local
level are not peripheral concerns but prerequisites
for managing what is already a substantial and
growing burden. This study, while retrospective
and regional in scope, provides a baseline where
none previously existed, and in a condition as
prevalent and consequential as AF, knowing the
starting point is the first step toward addressing it.

Limitations of the study

The retrospective design and single-center
data collection limit the generalizability of the
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findings to broader populations. Additionally, not
all potential risk factors influencing AF incidence
were analyzed, and data on comorbidities,
treatment strategies, and outcomes were not
systematically included. Future studies should use
multicenter designs and include a wider range of
clinical and epidemiological variables.

V. CONCLUSION

Atrial fibrillation in this rural Croatian
cohort was most common among patients older
than 80 years, with women comprising the majority
of cases. Given the absence of prior regional data
and an increasingly elderly population, earlier
detection and better-resourced local healthcare
remain practical priorities.
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