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ABSTRACT

Background: Atrial fibrillation (AF) is the most common sustained cardiac
arrhythmia and its prevalence rises steeply with age, making elderly patients
disproportionately affected by its clinical and thromboembolic consequences.
Regional data on the clinico-etiological profile of AF in elderly patients from
hilly and sub-Himalayan populations of India remain limited.

Materials and Methods: This hospital-based cross-sectional observational
study was conducted over 12 months in the Department of General Medicine,
Government Medical College, Haldwani, and its associated Dr. Sushila Tiwari
Government Hospital, Uttarakhand. A total of 130 consecutively recruited
patients aged >65 years with AF confirmed on electrocardiography were
evaluated for demographic, lifestyle, clinical, laboratory, electrocardiographic,
radiological, and echocardiographic parameters. Thromboembolic and
bleeding risk were assessed using the CHA:DS:-VASc and HAS-BLED
scores, respectively. Categorical variables were compared using the Chi-
square/Fisher’s exact test, with p<0.05 considered significant.

Results: The cohort had a slight female predominance (53.1%) and was
concentrated in the 65-70-year age band (49.2%). Systemic hypertension
(52.3%), coronary artery disease (38.5%), diabetes mellitus (29.2%), and
chronic obstructive pulmonary disease (25.4%) were the leading
comorbidities. Shortness of breath (71.5%) and exertional dyspnea (62.3%)
were the dominant presenting symptoms, and AF with fast ventricular rate was
seen in 54.6% of patients. Echocardiography showed left atrial enlargement in
83.8% and mitral regurgitation in 58.5% of patients; hypertensive and
rheumatic heart disease were the leading final etiological diagnoses. Heart
failure (36.9%) and ischemic stroke (24.6%) were the most frequent
complications.

Conclusion: AF in elderly patients at this tertiary centre is predominantly a
disease of structural heart disease and cardiovascular comorbidity rather than
an isolated rhythm disturbance. Systematic risk stratification, aggressive
comorbidity control, and structured anticoagulation decision-making are
needed to reduce the substantial burden of heart failure and stroke observed in
this population.

Keywords: atrial fibrillation; elderly; clinico-etiological profile; CHA:DS.-
VASc; HAS-BLED; echocardiography; tertiary care; Uttarakhand.
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INTRODUCTION

Atrial fibrillation (AF) is the most frequently
encountered sustained cardiac arrhythmia in clinical
practice and a major contributor to cardiovascular
morbidity and mortality worldwide. It is
characterized by rapid, disorganized atrial electrical
activity that abolishes effective atrial contraction
and produces an irregularly irregular ventricular
rhythm, with well-recognized links to heart failure,
thromboembolism, hospitalization, and impaired
quality of life.[!

Understanding of AF has evolved from early clinical
descriptions of an irregular pulse to a detailed
electrophysiological and structural characterization
enabled by electrocardiography and cardiac
imaging.”>¥ It is now recognized as a progressive
syndrome driven by cumulative atrial electrical and
structural remodeling—atrial dilatation, interstitial
fibrosis, myocyte loss, and shortened refractory
periods—that create a substrate favoring re-entry
and self-perpetuation of the arrhythmia.!

The burden of AF rises steeply with age: while
uncommon in younger adults, its prevalence
increases markedly after the sixth decade of life, so
that elderly patients account for a disproportionate
share of AF-related hospitalizations, complications,
and deaths. Age-related atrial remodeling
combines with a high burden of comorbid
hypertension, coronary artery disease, valvular
discase, heart failure, diabetes, chronic kidney
discase and thyroid dysfunction to create a
particularly vulnerable substrate in older adults.*!
Beyond rhythm disturbance, AF has direct
hemodynamic  consequences—loss of  atrial
contraction reduces ventricular filling and produces
beat-to-beat  variability in  stroke  volume,
manifesting clinically as fatigue, dyspnea, and
worsening heart failure, particularly in elderly
patients with limited cardiovascular reserve.>) AF is
also a leading preventable cause of ischemic stroke:
disorganized atrial contraction promotes stasis and
thrombus formation, particularly within the left
atrial appendage, and AF-related strokes tend to be
more severe and disabling than strokes of other
etiologies.[*!

Given rising life expectancy and improving
cardiovascular survival, the global and Indian
burden of AF is projected to continue increasing,
with demographic transition and a growing burden
of hypertension and diabetes contributing to more
elderly patients presenting with AF and its
complications in developing countries.*! Despite
this, data specifically characterizing the clinico-
etiological profile of AF among elderly patients
from hilly and sub-Himalayan regions of India,
where healthcare access and risk-factor patterns
differ from urban plains populations, remain limited.
This study was undertaken to evaluate the
demographic, clinical, etiological, and complication
profile of AF in elderly patients attending a tertiary

care hospital in Uttarakhand, and to characterize

their thromboembolic and bleeding risk using

validated scoring systems.

1.1 Aim and objectives

Aim: To -evaluate the clinical, -etiological,

epidemiological, and complication profile of atrial

fibrillation in elderly patients attending a tertiary

care hospital.

Objectives

e To study the clinico-etiological profile of atrial
fibrillation in elderly patients.

e To study the epidemiological profile of atrial
fibrillation in elderly patients.

e To study the complications associated with
atrial fibrillation in elderly patients.

MATERIALS AND METHODS

2.1 Study design and setting

This was a hospital-based, cross-sectional,
observational study conducted in the Department of
General Medicine, Government Medical College,
Haldwani, and its associated Dr. Sushila Tiwari
Government Hospital, Haldwani, Uttarakhand, over
a period of 12 months following approval from the
Institutional Ethics Committee.

2.2 Study population and sampling

The study population comprised elderly patients
diagnosed with AF attending the Department of
General Medicine. A  consecutive sampling
technique was used: all eligible patients presenting
during the study period and satisfying the inclusion
criteria were recruited after written informed
consent. A total of 130 patients were enrolled.
Inclusion criteria: (i) age >65 years; (ii)) AF
confirmed on electrocardiography; (iii) willingness
to provide written informed consent.

Exclusion criteria: (i) age <65 years; (ii) paroxysmal
AF; (iii) post-operative AF; (iv) unwillingness to
participate.

2.3 Study procedure and variables

A predesigned proforma was used to record
demographic data (age, sex, residence, education,
occupation, marital status, dietary habits), lifestyle
factors (smoking, alcohol use, tobacco use), and
comorbidities. Clinical evaluation documented
presenting symptoms (dyspnea, palpitations, chest
pain, fatigue, cough, syncope, orthopnea,
paroxysmal nocturnal dyspnea, bilateral pedal
edema), New York Heart Association (NYHA)
functional class, and vital parameters (pulse rate,
blood pressure, peripheral oxygen saturation,
Glasgow Coma Scale [GCS] score).
Electrocardiography confirmed the diagnosis of AF
and classified ventricular response as fast (FVR) or
controlled (CVR). Routine investigations included
complete blood count, packed cell volume, platelet
count, international normalized ratio (INR), liver
and renal function tests, serum electrolytes, fasting
glucose, HbAlc, lipid profile, thyroid function tests,
and cardiac biomarkers (CPK-MB, troponin-T).

3936

International Journal of Medicine and Public Health, Vol 16, Issue 3, July- September, 2026 (www.ijmedph.org)



Radiological evaluation comprised chest
radiography (postero-anterior view) and two-
dimensional  transthoracic echocardiography,
assessing atrial enlargement, valvular disease,
ventricular function, pulmonary arterial
hypertension, and pericardial effusion. The

underlying etiological diagnosis was established by
integrating clinical, electrocardiographic,
echocardiographic, and laboratory findings.

Thromboembolic risk was assessed using the
CHA:2DS:-VASc score and bleeding risk using the
HAS-BLED score. Complications recorded during
evaluation included heart failure, ischemic stroke,

systemic ~ embolism,  myocardial  ischemia,
hypotension/syncope, tachycardia-induced
cardiomyopathy, reduced cardiac output,

progression to AF, vascular dementia, reduced
quality of life, and mortality.

2.4 Ethical considerations

Ethical clearance was obtained from the Institutional
Ethics Committee of Government Medical College,
Haldwani, prior to commencement of the study.
Written informed consent was obtained from all
participants,  confidentiality = was  maintained
throughout, and participation was voluntary.

Figure 1. Study flow diagram

Elderly patients (285 years) with atrial
fNibrillation attending Dept. of Ganeral
Medicine, GMC Haldwani (screened)

l

Anse st for slighiity
[conzecutive sampling techwique)

CHADS VASC and BASSLED risk
stratificotion, eticlogical diagnosis assignad

}

Statistical analysés (SPSS v26.0) ang

t ome
(N = 130 annlyzed)

2.5 Statistical analysis

Data were entered in Microsoft Excel and analyzed
using SPSS version 26.0 (IBM Corp., Armonk, NY,
USA). Categorical variables were expressed as
frequencies and percentages and continuous
variables as mean + standard deviation or median
(interquartile range), depending on distribution. The
Chi-square test or Fisher’s exact test was used to
compare categorical variables, with p<0.05
considered statistically significant.

RESULTS

A total of 130 elderly patients with AF fulfilling the
inclusion criteria were evaluated. Findings are
summarized below by domain, with selected data
presented in tabular form.

3.1 Demographic and socio-economic profile

The cohort showed a slight female predominance
(69, 53.1% vs. 61 male, 46.9%; p=0.620). Nearly
half of the participants (64, 49.2%) belonged to the
65—70-year age band, with progressively fewer
patients in older age categories (71-74 years:
14.6%; 75-79 years: 15.3%; 80-84 years: 10.0%;
>85 years: 10.7%) (p=0.020). Most participants
resided in non-hilly areas (72.4%), nearly half were
illiterate (48.5%), all were married, and housewives
constituted the largest single occupational group
(49.2%), reflecting the higher proportion of elderly
women in the cohort.

Table 1: Age, sex, and socio-demographic distribution of study participants (N = 130)
Variable Category n (%) p-value

Age group (years) 65-70 64 (49.2) 0.020%*
71-74 19 (14.6)
75-79 20 (15.3)
30-84 13 (10.0)
>85 14 (10.7)

Sex Male 61 (46.9) 0.620
Female 69 (53.1)

Residence Non-hilly 94 (72.4) 0.042*
Hilly 36 (27.6)

Education Illiterate 63 (48.5) 0.108
Primary 44 (33.8)
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Secondary 10 (7.7)
Graduate & above 13 (10.0)
Marital status Married 130 (100) 0.093
Occupation Housewife 64 (49.2) 0.002*
Business/skilled/labour/service (combined) 66 (50.8)

*Statistically significant (p<0.05).

Figure 2. Age and sex distribution of study participants (N=130)

35
- Male

- female

Number of patents
5 5 2 O 2

w

6570 yrs T1-74 yrs T5-79 yrs BO-B4 yrs =85 yrs

3.2 Lifestyle risk factors

Smoking was the most common addiction (53,
40.8%), followed by alcohol consumption (30,
23.1%) and tobacco chewing (22, 16.9%). Smoking
and alcohol use were significantly more common
among males (30.7% and 21.5%, respectively) than
females (10.7% and 1.5%), whereas tobacco
chewing was relatively more frequent among
females (all p<0.05; Table 2).

Table 2: Lifestyle risk factors by sex (N = 130)

Risk factor Male, n (%) Female, n (%) p-value
Alcohol use 28 (21.5) 2(1.5) 0.020*
Smoking 40 (30.7) 14 (10.7) 0.010*
Tobacco chewing 10 (7.7) 12(9.2) 0.001*

3.3 Comorbidity profile

Systemic hypertension was the most common
comorbidity (68, 52.3%), followed by coronary
artery disease (50, 38.5%), diabetes mellitus (38,
29.2%), chronic obstructive pulmonary disease (33,
25.4%), rheumatic heart disease (13, 10.0%),

chronic kidney disease (9, 6.9%), hypothyroidism
(8, 6.2%), and dilated cardiomyopathy (7, 5.4%).
Hypertension and rheumatic heart disease were
relatively more common in females, whereas
coronary artery disease and COPD predominated in
males (Table 3).

Table 3: Distribution of associated comorbidities (N = 130)

Comorbidity Male, n (%) Female, n (%) Total, n (%) p-value
Systemic hypertension 30 (49.2) 38 (55.1) 68 (52.3) 0.002*
Coronary artery disease 28 (45.9) 22 (31.9) 50 (38.5) 0.021*

Diabetes mellitus 19 (31.1) 19 (27.5) 38 (29.2) <0.001*
COPD 20 (32.8) 13 (18.8) 33 (254 <0.001*
Rheumatic heart disease 4 (6.6) 9 (13.0) 13 (10.0) 0.090
Chronic kidney disease 5(8.2) 4(5.8) 9(6.9) <0.001*
Hypothyroidism 1(1.6) 7 (10.1) 8(6.2) 0.003*
Dilated cardiomyopathy 4(6.6) 34.3) 7(54) 0.040*

Figure 3. Comorbidity profile of study participants (N=130)
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3.4 Clinical presentation and examination
Shortness of breath (93, 71.5%) and dyspnea on
ordinary exertion (81, 62.3%) were the predominant
presenting symptoms, followed by cough (36.9%),
fatigue (33.1%), chest pain (29.2%), bilateral pedal
edema (27.7%), palpitations (16.2%), and syncope
(14.6%). Nearly half of patients were in NYHA
class II (49.2%) and 39.2% were in NYHA class IV.
On examination, pedal edema (35.4%), basal
crepitations (33.1%), and raised jugular venous

pressure (24.6%) were the commonest findings, and
pansystolic murmur was the most frequent
auscultatory finding (57.7%). Mean systolic and
diastolic blood pressures were 131.0 + 22.9 mmHg
and 80.0 = 11.7 mmHg; mean pulse rate was 117.3
+ 25.0 beats/min and mean SpO: was 94.4 £ 2.6%,
reflecting the tachycardic ventricular response
typical of AF.

Flgure 4. Presanting symptoms of study participants (N«130)
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3.5 Electrocardiographic,
radiological findings

AF with fast ventricular rate (FVR) was present in
71 patients (54.6%) and AF with controlled
ventricular rate (CVR) in 59 (45.4%) (p<0.001).
Laboratory evaluation showed mild anemia in a
proportion of patients (mean hemoglobin 12.9 g/dL,
median 11.5 g/dL), preserved coagulation in most
patients (mean INR 1.23 + 0.50), suboptimal
glycemic control in a subset (mean HbAlc 7.0%,
median 6.2%), and generally preserved renal
function with a right-skewed distribution (median
creatinine 1.1 mg/dL, interquartile range 0.9-1.4
mg/dL) indicating a minority with significant renal
impairment.  Cardiac  biomarkers (CPK-MB,
troponin-T) were within normal limits in the large
majority of patients, arguing against acute
myocardial injury as the precipitant of AF in most
cases. On chest radiography, cardiomegaly was seen
in 35.4%, pulmonary edema in 6.9%, and pleural
effusion in 3.1% of patients.

3.6 Echocardiographic and etiological profile
Two-dimensional echocardiography demonstrated
left atrial enlargement in 109 patients (83.8%), the
single most common structural abnormality,
followed by right atrial enlargement (73.1%), mitral
regurgitation  (58.5%), tricuspid regurgitation
(54.6%), pulmonary arterial hypertension (26.2%),
aortic regurgitation (19.2%), mitral stenosis
(17.7%), and pericardial effusion (10.8%). Based on
integrated clinical and  echocardiographic
assessment, hypertensive heart disease and
rheumatic heart disease were the two leading final
etiological diagnoses (18 patients each, 13.8%),
followed by ischemic heart disease and dilated
cardiomyopathy (8  patients each, 6.2%),
degenerative valvular heart disease (6, 4.6%), and
heart failure with reduced ejection fraction (3,
2.3%); congenital heart disease, hypertrophic and
restrictive cardiomyopathy, and a normal study were
each identified in only one patient.

laboratory, and

Figure 5. Echocardiographic findings of study participants (N=]1

Pulmonary anery
fryperte on

Foricardial 106%
nifusion

(& 0 40 (24 80

3.7 Thromboembolic and bleeding risk

Assessment  of  individual CHA:DS.-VASc
components showed that female sex (53.1%) and
hypertension (52.3%) were the most prevalent
contributors, followed by age >75 years (30.0%),
diabetes mellitus (29.2%), vascular disease (23.1%),
prior stroke/TIA/thromboembolism (19.2%), and
congestive heart failure (18.5%), indicating that
most patients carried multiple risk factors for
thromboembolism. For HAS-BLED, advanced age
(>65 years) was present in nearly all patients
(97.7%) by definition, followed by abnormal
liver/kidney  function  (66.9%), hypertension
(51.5%), drug/alcohol use (33.8%), prior stroke
(19.2%), bleeding history/predisposition (15.4%),
and labile INR (13.1%), indicating a substantial
concurrent  bleeding-risk ~ burden  requiring
individualized anticoagulation decisions.

3.8 Complications

Heart failure was the most frequent complication
(48, 36.9%), followed by ischemic stroke (32,
24.6%), reduced quality of life (28, 21.5%),
hypotension/syncope (24, 18.5%), reduced cardiac
output (20, 15.4%), progression to persistent AF
(18, 13.8%), myocardial ischemia (14, 10.8%),
tachycardia-induced cardiomyopathy (10, 7.7%),
systemic embolism (8, 6.2%), vascular dementia (6,
4.6%), and mortality (5, 3.8%). [Table 4]

Table 4: Complications among study participants (N = 130)

Complication Male, n (%) Female, n (%) Total, n (%)

Heart failure 22 (36.1) 26 (37.7) 48 (36.9)

Ischemic stroke 16 (26.2) 16 (23.2) 32 (24.6)

Reduced quality of life 12 (19.7) 16 (23.2) 28 (21.5)

Hypotension/syncope 10 (16.4) 14 (20.3) 24 (18.5)

Reduced cardiac output 9 (14.8) 11 (15.9) 20 (154)

Progression to persistent AF 8 (13.1) 10 (14.5) 18 (13.8)

Myocardial ischemia 8 (13.1) 6 (8.7) 14 (10.8)
Tachycardia-induced cardiomyopathy 6 (9.8) 4 (5.8) 10 (7.7)
Systemic embolism 4 (6.6) 4(5.8) 8(6.2)
Vascular dementia 2(3.3) 4 (5.8) 6 (4.6)
Mortality 3 (4.9 2(2.9) 5(3.8)
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Figure 6. Complications among study participants (N=130
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DISCUSSION

This study characterized 130 elderly patients with
AF at a tertiary care centre in Uttarakhand and
found a disease profile dominated by structural heart
disease, multiple cardiovascular comorbidities, and
a substantial burden of heart failure and stroke,
rather than an isolated rhythm disturbance.

Nearly half of the participants belonged to the
youngest elderly stratum (65—70 years), consistent
with the well-established rise in AF prevalence with
advancing age described by Go et al. in the ATRIA
study,”” and by Kannel et al. in the Framingham
Heart Study,?®! as well as with Benjamin et al.’s
identification of age as the strongest independent
predictor of incident AF in a population-based
cohort.” The slight female predominance observed
here (53.1%) mirrors the pattern described by Go et
al,l’! and Schnabel et al,['’! who noted that although
AF incidence is higher in men, women’s greater
longevity results in a growing absolute burden of
AF among elderly women.

Smoking was the most prevalent modifiable risk
factor (40.8%), consistent with Chamberlain et al.’s
finding in the Atherosclerosis Risk in Communities
(ARIC) cohort that both current and former smokers
carry a significantly higher risk of AF,!'' and with
Aune et al.’s dose-response meta-analysis linking
smoking intensity and duration to AF risk.['?
Alcohol use, reported in 23.1% of patients and
markedly more common in men, aligns with the
“Holiday Heart” phenomenon first described by
Ettinger et all® and the dose-dependent
relationship demonstrated by Larsson et al,l'¥l the
lower prevalence relative to Western cohorts likely
reflects sociocultural patterns of alcohol use among
elderly Indian women and possible under-reporting.
Hypertension was the leading comorbidity (52.3%),
consistent with its recognition as the commonest
AF-associated risk factor in Indian real-world
registry data,'’¥ and with Benjamin et al’s
Framingham findings that long-standing
hypertension substantially increases AF risk through
left ventricular hypertrophy, diastolic dysfunction,
and left atrial remodelling.””) Coronary artery disease
(38.5%) and diabetes mellitus (29.2%) were the next
most common comorbidities, in keeping with the
Euro Heart Survey,!'! and with Huxley et al.’s

meta-analysis showing diabetes independently
increases AF risk by approximately 30-40%.[!7]
COPD (25.4%), more common among men, is
consistent with Konecny et al.’s demonstration that
chronic hypoxia, pulmonary hypertension, and
systemic inflammation associated with COPD
promote AF,['8! the higher smoking prevalence
among male participants in this cohort likely
contributed to this pattern. Rheumatic heart disease
remained an important etiology (10.0%), reflecting
its continuing, if declining, contribution to AF in
Indian populations as documented in community
AF-screening studies from India,['>?% in contrast to
Western cohorts where ischemic and hypertensive
etiologies now predominate.[®!

Breathlessness rather than palpitation was the
dominant presenting complaint (71.5% shortness of
breath; 62.3% exertional dyspnea), consistent with
observations from the Euro Heart Survey,!'! and the
Indian Heart Rhythm Society AF registry,?!! that
elderly AF patients typically present with heart-
failure symptoms rather than isolated palpitation, an
impression reinforced by the frequent findings of
pedal edema, raised jugular venous pressure, and
basal crepitations on examination in the present
cohort. AF with fast ventricular rate was the
predominant electrocardiographic pattern (54.6%),
in line with Zoni-Berisso et al.’s epidemiological
description of AF presentation in elderly patients
with cardiovascular disease.[??

Echocardiography identified left atrial enlargement
as the most frequent structural abnormality (83.8%),
consistent with Vaziri et al.’s Framingham data
identifying left atrial size as an independent
echocardiographic predictor of AF,?! and with
Tsang et al.’s demonstration that left atrial volume is
a key risk marker for incident AF in older adults.[*!
The high prevalence of mitral and tricuspid
regurgitation likely reflects secondary annular
dilatation from long-standing atrial and ventricular
remodeling rather than primary valvular pathology
alone. Hypertensive and rheumatic heart disease
were the leading final etiological diagnoses,
paralleling findings from Indian AF cohorts
describing a mixed hypertensive-valvular etiological
pattern distinct from the predominantly ischemic
pattern reported in Western series.[®!

Assessment of thromboembolic risk showed that
most patients carried multiple CHA2DS:-VASc risk
factors—chiefly female sex, hypertension, advanced
age, and diabetes—consistent with the original
validation of the score by Lip et al,[®! and its
subsequent nationwide validation by Olesen et al.,
who demonstrated that accumulating risk factors are
associated with a substantially higher incidence of
thromboembolic events.?] Parallel HAS-BLED
assessment showed a high prevalence of advanced
age, renal/hepatic dysfunction, and hypertension,
mirroring the original derivation cohort described by
Pisters et al.?7l As emphasized by Pisters et al., an
elevated HAS-BLED score should prompt
identification and correction of modifiable bleeding
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risk factors and closer monitoring rather than
withholding indicated anticoagulation, since most
patients in this cohort simultaneously carried a high
thromboembolic risk.

Heart failure and ischemic stroke were the leading
complications in this cohort, consistent with Wolf et
al.’s classical demonstration that AF increases
stroke risk approximately five-fold relative to sinus
thythm,® and with Stewart et al’s 20-year
Renfrew/Paisley cohort data identifying heart failure
and thromboembolism as the principal causes of
AF-related  morbidity.?®  The  substantial
complication burden observed here likely reflects
the advanced age of participants combined with the
high prevalence of hypertension, coronary disease,
diabetes, and structural heart disease, and
underscores the importance of early diagnosis,
systematic risk stratification, and comorbidity-
directed management, consistent with the integrated
management approach recommended in
contemporary AF guidelines.[?*]

4.1 Strengths and limitations

This study provides a comprehensive, multi-domain
clinico-etiological characterization of elderly AF
patients—spanning demographic, lifestyle,
laboratory, electrocardiographic, echocardiographic,
and risk-scoring data—from a tertiary care centre in
Uttarakhand, a sub-Himalayan region where such
data are scarce. However, several limitations should
be noted. The study was conducted at a single
tertiary centre, which may limit generalizability and
introduces potential referral bias toward more severe
disease. The sample size (n=130) was relatively
modest, and the cross-sectional design precludes
assessment of long-term outcomes, treatment
response, or causal relationships. Long-term follow-
up data on recurrence, anticoagulation adherence,
and stroke or mortality outcomes were not available.
A small number of laboratory values showed
extreme dispersion suggestive of possible data-entry
or unit inconsistencies and should be interpreted
with caution.

CONCLUSION

Atrial fibrillation in elderly patients at this tertiary
care centre was predominantly associated with
advanced structural heart disease and a high burden
of cardiovascular comorbidity—chiefly
hypertension, coronary artery disease, diabetes
mellitus, COPD, and rheumatic heart disease—
rather than occurring as an isolated arrhythmia, with
smoking as the leading modifiable lifestyle risk
factor. Patients most often presented with
breathlessness and other heart-failure symptoms
rather than classical palpitations, often reflecting
delayed presentation and advanced disease. Left
atrial enlargement and valvular regurgitation were
the dominant echocardiographic abnormalities, and
hypertensive and rheumatic heart disease were the
leading etiological diagnoses. Most patients carried

a high combined thromboembolic and bleeding risk
burden, and heart failure and ischemic stroke were
the principal complications observed. These
findings support systematic electrocardiographic
screening of symptomatic elderly patients, routine
CHA:DS.-VASc/HAS-BLED-based risk
stratification, comprehensive echocardiographic
evaluation, aggressive comorbidity and lifestyle-
risk-factor control, and timely anticoagulation in
eligible patients as integral components of AF
management in this population. Larger, multicentric,
prospective studies with long-term follow-up are
recommended to further define treatment outcomes
and prognosis of AF among elderly patients in
Uttarakhand and comparable regions of India.
Ethics statement

The study was approved by the Institutional Ethics
Committee of Government Medical College,
Haldwani. Written informed consent was obtained
from all participants.

Conflict of interest

None declared.

Funding

None declared.

REFERENCES

1. American Heart Association. Heart disease and stroke
statistics—2019 update. Circulation. 2019;139(10):e56—
e528.

2. Zipes DP, Libby P, Bonow RO, Mann DL, Tomaselli GF,
editors. Braunwald's Heart Disease: A Textbook of
Cardiovascular Medicine. 11th ed. Philadelphia: Elsevier;
2018.

3. Nattel S, Harada M, Dobrev D. Atrial remodeling and atrial
fibrillation: mechanisms and implications. Circ Res.
2017;120(9):1523-1537.

4. Hindricks G, Potpara T, Dagres N, et al. 2020 ESC
Guidelines for the diagnosis and management of atrial
fibrillation developed in collaboration with the European
Association for Cardio-Thoracic Surgery (EACTS). Eur
Heart J. 2021;42(5):373-498.

5. Kotecha D, Piccini JP. Atrial fibrillation in heart failure:
what should we do? Eur Heart J. 2015;36(46):3250-3257.

6.  Wolf PA, Abbott RD, Kannel WB. Atrial fibrillation as an
independent risk factor for stroke: the Framingham Study.
Stroke. 1991;22(8):983-988.

7. Go AS, Hylek EM, Phillips KA, et al. Prevalence of
diagnosed  atrial  fibrillation in  adults. JAMA.
2001;285(18):2370-2375.

8. Kannel WB, Wolf PA, Benjamin EJ, Levy D. Prevalence,
incidence, prognosis, and predisposing conditions for atrial
fibrillation: population-based estimates. Am J Cardiol.
1998;82(8A):2N-9N.

9.  Benjamin EJ, Levy D, Vaziri SM, D'Agostino RB, Belanger
AJ, Wolf PA. Independent risk factors for atrial fibrillation
in a population-based cohort. JAMA. 1994;271(11):840—

844.
10. Schnabel RB, Benjamin EJ, Smith SB, et al. Sex differences
in atrial  fibrillation  epidemiology.  Circulation.

2017;135(6):494-506.

11. Chamberlain AM, Agarwal SK, Folsom AR, et al. Smoking
and incidence of atrial fibrillation: results from the
Atherosclerosis Risk in Communities (ARIC) study. Heart
Rhythm. 2011;8(8):1160-1166.

12. Aune D, Schlesinger S, Norat T, Riboli E. Tobacco
smoking and the risk of atrial fibrillation: a systematic
review and dose-response meta-analysis of prospective
studies. Eur J Prev Cardiol. 2018;25(13):1437-1451.

3941

International Journal of Medicine and Public Health, Vol 16, Issue 3, July- September, 2026 (www.ijmedph.org)



13.

14.

15.

16.

17.

18.

19.

20.

21.

Ettinger PO, Wu CF, De La Cruz C Jr, Weisse AB, Ahmed
SS, Regan TJ. Arrhythmias and the “Holiday Heart”:
alcohol-associated cardiac rhythm disorders. Am Heart J.
1978;95(5):555-562.

Larsson SC, Drca N, Wolk A. Alcohol consumption and
risk of atrial fibrillation: a prospective study and dose-
response  meta-analysis. J Am  Coll  Cardiol.
2014;64(3):281-289.

Narasimhan C, Verma JS, Ravi Kishore AG, et al.
Cardiovascular risk profile and management of atrial
fibrillation in India: real-world data from the RealiseAF
survey. Indian Heart J. 2016;68(5):663—-670.

Nieuwlaat R, Capucci A, Camm AlJ, et al. Atrial fibrillation
management: a prospective survey in ESC member
countries: the Euro Heart Survey on Atrial Fibrillation. Eur
Heart J. 2005;26(22):2422-2434.

Huxley RR, Filion KB, Konety S, Alonso A. Meta-analysis
of cohort and case-control studies of type 2 diabetes
mellitus and risk of atrial fibrillation. Am J Cardiol.
2011;108(1):56-62.

Konecny T, Park JY, Somers KR, et al. Relation of chronic
obstructive pulmonary disease to atrial and ventricular
arrhythmias. Am J Cardiol. 2014;114(2):272-277.

Saggu DK, Anne K, Praveen Kumar, et al. Prevalence,
clinical profile, and stroke risk of atrial fibrillation in rural
Andhra Pradesh, India (AP-AF study). Indian Heart J.
2022;74(2):86-90.

Saggu DK, Sundar G, Nair SG, et al. Prevalence of atrial
fibrillation in an urban population in India: the Nagpur pilot
study. Heart Asia. 2016;8(1):56-59.

Vora A, Kapoor A, Nair M, et al. Clinical presentation,
management, and outcomes in the Indian Heart Rhythm
Society-Atrial Fibrillation (IHRS-AF) registry. Indian Heart
J.2017,69(1):43-47.

22.

23.

24.

25.

26.

27.

28.

29.

Zoni-Berisso M, Lercari F, Carazza T, Domenicucci S.
Epidemiology of atrial fibrillation: European perspective.
Clin Epidemiol. 2014;6:213-220.

Vaziri SM, Larson MG, Benjamin EJ, Levy D.
Echocardiographic predictors of non-rheumatic atrial
fibrillation: the Framingham Heart Study. Circulation.
1994;89(2):724-730.

Tsang TSM, Barnes ME, Bailey KR, et al. Left atrial
volume: important risk marker of incident atrial fibrillation
in adults >65 years of age. Mayo Clin Proc.
2001;76(5):467-475.

Lip GYH, Nieuwlaat R, Pisters R, Lane DA, Crijns HIGM.
Refining clinical risk stratification for predicting stroke and
thromboembolism in atrial fibrillation using a novel risk
factor-based approach: the Euro Heart Survey. Chest.
2010;137(2):263-272.

Olesen JB, Lip GYH, Hansen ML, et al. Validation of risk
stratification ~ schemes for predicting stroke and
thromboembolism in patients with atrial fibrillation:
nationwide cohort study. BMJ. 2011;342:d124.

Pisters R, Lane DA, Nieuwlaat R, de Vos CB, Crijns
HIGM, Lip GYH. A novel user-friendly score (HAS-
BLED) to assess one-year risk of major bleeding in patients
with atrial fibrillation. Chest. 2010;138(5):1093-1100.
Stewart S, Hart CL, Hole DJ, McMurray JJV. A population-
based study of the long-term risks associated with atrial
fibrillation: 20-year follow-up of the Renfrew/Paisley study.
Am J Med. 2002;113(5):359-364.

Joglar JA, Chung MK, Armbruster AL, et al. 2023
ACC/AHA/ACCP/HRS guideline for the diagnosis and
management of atrial fibrillation: a report of the American
College of Cardiology/American Heart Association Joint
Committee on Clinical Practice Guidelines. Circulation.
2024;149(1):el—el56.

3942

International Journal of Medicine and Public Health, Vol 16, Issue 3, July- September, 2026 (www.ijmedph.org)



