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ORIGINAL ARTICLE  
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HOLTER MONITORING IN PATIENTS WITH SINUS RHYTHM ON 
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Objectives: To find out the prevalence of undiagnosed atrial fibrillation and the risk factors 

associated with atrial fibrillation in patients with complaints of palpitations having normal sinus 

rhythm on electrocardiogram. 

Methodology: The descriptive cross-sectional study was carried out from 1st of January 2017 

to 31st of December 2020 at Department of Cardiology, Chaudhary Pervaiz Elahi Institute of 

Cardiology, Multan. All the patients presented with the complaints of palpitations for six 

months with normal sinus rhythm on standard 12 lead electrocardiogram were included in the 

study. After written informed consent, a Holter monitor was applied for 48 h. Data regarding 

gender, age, diabetes mellitus, hypertension, smoking, obesity, stable ischemic heart disease, 

valvular or nonvalvular structural heart defect and hyperthyroidism was collected on a 

preformed Performa for each patient. Presence of atrial fibrillation was noted on Holter 

monitoring.  

Results: Total 1891 patients were studied over the period of 4 years. The mean age of the 

studied population was 55.99 ±16.28 years. There was male dominance with 70.3% (n=1329) 

males and 29.7% (n=562) females. 12.50% (n=236) patients had been diagnosed with atrial 

fibrillation on Holter monitoring. Age group of patients with age more than 75 years has high 

burden of atrial fibrillation (31.34%). 

Conclusion: A large number of studied population has been diagnosed with atrial fibrillation 

on Holter monitoring who presented with palpitation and have normal sinus rhythm on 

electrocardiogram. 
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INTRODUCTION 

Cardiovascular diseases (CVD) alone account for 

nearly 10% of the worldwide burden of diseases and 

it is expected to rise up to 15% by the end of 2020.1 

CVD comprises not only of ischemic heart disease 

but it also involves valvular heart diseases, 

structural defects, peripheral vascular diseases and 

arrhythmias. Among arrhythmias paroxysmal atrial 

fibrillation (AF) is the most common cardiac 

arrhythmia.2 Paroxysmal AF is an episode of AF 

that can terminate spontaneously or with 

intervention in less than 7 days3 atrial fibrillation 

has debilitating effects not only on the health related 

quality of life but also on the psychological status 

of the patient.4  

 Atrial fibrillation is a global health care 

problem with evidence suggesting an increase in its 

incidence and prevalence all over the world.5 

Complication of AF like stroke and other 

thromboembolic events are important cause of death 

and disability.6 It is estimated that in year 2050 Asia 

will have 72 million patients with AF with an 

estimation of 2.9 million people suffering from AF 

associated stroke alone.2 In literature hospital- and 

community-based AF prevalence ranged from 

0.37% to 3.56% and 2.8% to 15.8%, respectively.7 

Previously, the diagnosis of AF was difficult as it 

was made primarily by standard 12-lead 

electrocardiogram at the time of symptoms.6 If AF 

terminates spontaneously before seeking medical 

help or visit to health care center, its diagnosis 

becomes difficult with the help of standard ECG.  

But now with the advent of new technologies that 

allows continuous long-term electrocardiographic 

monitoring and advancements in holter monitoring 

has revealed a high prevalence of subclinical and 

paroxysmal AF in selected populations.6  

 Our institute is the largest referral hospital 

for diagnosis and management of CVD in the South 

Punjab Region of Pakistan. Seeing the rising trend 

of AF and a high prevalence rate of AF worldwide 

we decided to conduct a study to see the prevalence 

of undiagnosed AF in our local population and the 
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risk factors associated with AF. With the help of this 

study we will be able to find out the burden of 

undiagnosed AF and help us to deduce that whether 

the further workup of patients with palpitations and 

normal sinus rhythm on ECG is of any benefit or 

not. 

METHODOLOGY 

This cross-sectional studied was carried out in 

outpatient department of Cardiology at Chaudhary 

Pervaiz Elahi Institute of Cardiology, Multan for 4 

years from 1st of January 2017 to 31st of December 

2020. After taking ethical approval from the Ethical 

Review Committee of the hospital and informed 

consent, subjects were enrolled in the study. All the 

patients presented in outpatient department of 

cardiology unit with the complaints of palpitations 

for six months with normal sinus rhythm on 

standard 12 lead electrocardiogram were included 

in the study. Patients with history of diagnosed 

paroxysmal, persistent or permanent AF in the past, 

patients with history of use of proarrythmic drugs, 

antiarrythmic drugs for any sort of previously 

registered arrhythmia other than AF and history of 

illicit drugs use were excluded from the study. Data 

regarding gender, age, diabetes mellitus, 

hypertension, smoking, obesity, stable ischemic 

heart disease, valvular or nonvalvular structural 

heart defect and hyperthyroidism was collected on 

a preformed performa for each patient.  Patients 

were considered to have hypertension if they had 

documented arterial pressure of more than 140/90 

mmHg twice at different occasions or were being 

treated with antihypertensive medications for two or 

more years. Patients were considered diabetics if 

they were taking insulin or oral hypoglycemic 

agents for two or more years. Patients who had no 

idea of their diabetic status was considered diabetics 

if they have fasting blood glucose >126 mg/dL. 

Patients having body mass index of 30kg/m2 or 

more was considered obese. Smokers were defined 

as an adult who has smoked 100 cigarettes in his or 

her lifetime and who currently smokes cigarettes. 

Hyperthyroidism was labeled if patient had raised 

serum T3 and T4 level. Stable ischemic heart 

disease was labeled if patient has history of angina 

well controlled with medications.  Valvular heart 

defect was labeled if patient had been diagnosed 

with mitral stenosis on echocardiography performed 

by a consultant cardiologist with at least 3-year post 

fellowship experience or have a history of metallic 

valve replacement on medical records. Nonvalvular 

structural heart defect was labeled if patient had 

diagnosis of any valve involvement other than 

mitral valve or congenital heart defect like atrial 

septal defect on echocardiography performed by a 

consultant cardiologist with at least 3-year post 

fellowship experience. All patients had a standard 

12-lead ECG at admission. In absence of any 

evidence of AF, the patients were recruited into the 

study group and after written informed consent, a 

holter monitor was applied for 48 hours. 

Electrographic recordings were later on analyzed 

offline with a focus on detecting atrial fibrillation. 

Heart rate and RR variability plots were checked for 

patterns suggestive of atrial fibrillation. 

Supraventricular premature complexes, 

supraventricular tachycardia, ventricular premature 

complexes and ventricular tachycardia as detected 

by the automated software algorithm were scanned. 

Electrographic strips representing fastest and 

slowest heart rates were also inspected and 

intensive manual review was also undertaken for 

most of the cases. Presence of atrial fibrillation was 

defined as at least 1 period of >30 s duration. 

Paroxysmal AF is defined as a self-terminating 

sequence of >30 seconds of irregular RR intervals 

and the presence of fibrillatory P waves. Holter 

ECGs were performed on a SCHILLER MT-200 

system (Schiller AG) and independently analyzed 

by 2 cardiologists.  

Computer software 20.0 was used to enter and then 

analyze the data. Mean and standard deviation was 

calculated for quantitative variables and frequency 

and percentages were calculated for qualitative 

variables. Chi square test was applied to see 

significance of presence of AF with explanatory 

variables. A p-value of less than 0.05 was 

considered significant. Odds ratio along with 95% 

confidence interval were also calculated. 

RESULTS 

Total 1891 patients were studied over the period of 

4 years. The mean age of the studied population was 

55.99 ±16.28 years with the minimum age of 7 years 

and maximum age of 90 years. There was male 

dominance with 70.3% (n=1329) males and 29.7% 

(n=562) females. Out of 1891 patients, 44% 

(n=832) were diabetics, 52% (n=983) were 

hypertensive, 39% (n=737) were obese, 41% 

(n=775) were smokers, 30% (n=567) had stable 

ischemic heart disease, 22% (n=416) had 

hyperthyroidism, 8.86% (n=164) had valvular heart 

defect and 5.07% (n=96) had nonvalvular structural 

heart defect in our studied population. Figure 1 

shows the percentage of AF in our studied 

population. Figure 2 shows the percentage of AF 

among males and females. Table 1 shows the 

frequency of patients in different age group and 

frequency of patients with AF in each age group. 

Table 2 shows the number of patients with AF 
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among all risk factors along with odds ratio with 95 

% CI and p-value. 

 

Figure 1: Percentage of AF in our studied 

population 

 

Figure 2: Frequency of males and females with 

AF (p-value=0.009) 

Table 1 Frequency of AF in different age groups 
Age group Total patients Patients with AF 

Less than 20 years 58 (3.1%) 10 (17.24%) 

20-40 years 262 (13.9%) 11 (4.2%) 

40-60 years 760 (40.2%) 58 (7.63%) 

60-75 years 610 (32.3%) 94 (15.41%) 

More than 75 years 201 (10.8%) 63 (31.34%) 

P-value <0.001 

Table 2 Association of AF with different risk 

factors 

Risk Factor 

Patients with 

risk factor 

having AF 

Odds 

Ratio 

[95% CI] 

P-value 

Diabetes 
132 

(15.9%) 

1.73 

[1.31-2.28] 
<0.001 

Hypertension 
164 

(16.8%) 
2.32 

[1.73-3.12] 
<0.001 

Obesity 
126 

(17.1%) 

1.99 

[1.52-2.63] 
<0.001 

Smoking 
105 

(13.6%) 
1.17 

[0.89-1.55] 
0.21 

Stable IHD 
157 

(27.7%) 

6.03 

[4.50-8.08] 
<0.001 

Hyperthyroidism 
112 

(26.9%) 
4.01 

[3.02-5.33] 
<0.001 

Valvular heart 

defect 

65 

(39.6%) 

5.07 

[4.20-8.47] 
<0.001 

Nonvalvular 
structural heart 

defect 

30 

(31.3%) 

3.5 

[2.22-5.53] 
0.001 

DISCUSSION 

Atrial fibrillation causes thrombus formation within the 

atria, particularly the left atrial appendage, which can 

cause thromboembolic events increasing the risk for 

ischemic stroke and other arterial thromboembolism 

affecting millions of people worldwide.8 The literature 

has shown that patients having paroxysmal AF may be at 

higher thromboembolic risk due to intermittent organized 

contraction of the atria following periods of AF.9 The 

current guidelines recommend anticoagulation for 

prevention of thromboembolic events based on clinical 

risk stratification for paroxysmal atrial fibrillation.3 So 

for this reason diagnosis of paroxysmal AF is very 

important. This study guides us regarding the prevalence 

of undiagnosed paroxysmal AF in South Punjab which 

not only helps us in decision regarding anticoagulation 

but also helps in decision regarding management 

strategy. 

The incidence and prevalence of AF have increased in 

recent years, although great variability still exists in 

literature from Asian countries.7 A metaanalysis of 58 

articles from 8 Asian countries shows prevalence of 

community based AF from 2.8% to 15.8%.7 We have 

found AF in 12.50% of our studied population which lies 

within the range reported by Bai Y et al.7 in their 

metaanalysis.  

Literature has reported that men are more prone to 

develop AF as compared to females.10 On average, 

women develop AF 10 years later than men.11 It is 

reported that prevalence is lower in women (373 per 

100,000) than in men (596 per 100,000).5 We have also 

found the similar results in our study that 13.77% (183) 

men have AF as compared to women (9.43%). 
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The age dependency of AF is also well known.12 

Feinberg et al reported that the prevalence of AF is 2.3% 

in people older than 40 years and 5.9% in those older than 

65 years.13 Approximately 70% of individuals with AF 

are between 65 and 85 years of age.13 For patients older 

than 80 years, the corresponding rate is approximately 

10%.14 We have also found 15.41% patients with AF 

among age group 60 to 75 years and 31.34% patients with 

AF among age group of more than 75 years. This shows 

that older age group is at higher risk of developing 

paroxysmal AF as compare to younger age group. 

Hypertension and AF often coexist. Because of its higher 

prevalence in the population, hypertension accounts for 

more cases of AF than other risk factors.15 Among 

patients with established AF, hypertension is present in 

≈60% to 80% of individuals.16 We have found 16.84% 

percent patients of hypertension suffering from AF with 

odds ratio of 2.32 (95% CI 1.73-3.12). 

Framingham Heart Study was one of the first to 

demonstrate an increased risk of AF in men and women 

with diabetes.17 In a meta-analysis of several cohort and 

case-control studies, patients with diabetes had a 34% 

greater risk of developing AF.18 In a population-based 

case-control study of 311 patients with treated diabetes, 

the risk of developing AF increased by 3%.15 We have 

found 15.86% patients with diabetes who have 

paroxysmal AF with odds ratio of 1.73 (95% CI 1.31-

2.28). 

Obesity is now the second biggest attributable risk factor 

for AF after hypertension.17 Together with overweight, it 

accounted for 17.9% of all AF cases in the 

Atherosclerosis Risk in Communities (ARIC) study.18 

We have found 17.10% obese patients who have 

episodes of paroxysmal AF. 

Literature has shown that 18-46.5% patients of AF have 

been proven to have coronary artery disease.19 We have 

also found 27.7% patients of stable ischemic heart 

disease with AF. Previous studies have also favored our 

results.  

Atrial fibrillation is reported in 10 - 15% of patients with 

hyperthyroidism.20 We have also reported 26.92% 

patients of hyperthyroidism with paroxysmal AF. We 

have reported that 13.55% smokers with AF having odds 

ratio of 1.17 (95% CI 0.89-1.55) Rotterdam Study 

reported almost identical associations for former and 

current smokers: Odds ratio of 1.51 (1.07–2.12) and 1.48 

(1.12–1.96) for current and former smokers, 

respectively.21 

Valvular heart disease is an independent risk factor for 

AF. Its adjusted relative risk is between 2 and 3.22 The 

prevalence of valvular disease in the AF population is in 

the range of 5% to 9%.23 But we found a higher 

prevalence of AF in Valvular heart disease patients as 

compared to reported in literature. We found that 39.63% 

patients had AF with odds ratio of 5.07 (95%CI 4.20-

8.47). We have also found 31.25% patients with 

structural heart defect having AF with odds ratio of 3.50 

(95% CI 2.22-5.53). This could be due to late 

presentation of these patients to the tertiary care hospital 

and poor compliance to the medication and moreover 

higher rate of unwillingness to have invasive procedures 

for management. 

This study gives an insight to the burden of undiagnosed 

paroxysmal AF in patients with history of palpitations 

having normal rhythm on electrocardiogram. This study 

shows the importance of proper workup and need of 

diagnosis in such patients. This study could help in 

further studies and encourage the treating physicians to 

make strategies for proper diagnosis and then later plan a 

treatment strategy if a patient is diagnosed with 

paroxysmal AF. 

This study also have some limitations. First of all this is 

a single centre, single time, observational study with a 

small sample size. Secondly this study depicts a burden 

of undiagnosed paroxysmal AF in society which got 

diagnosed on 48 hour holter monitoring. It is quite 

possible that few patients did not get diagnosed even on 

holter monitoring and may require holter or ambulatory 

ECG monitoring for longer duration. This study also did 

not differentiate between different types of valvular and 

structural heart defects and AF associated with them as 

this needs a different complete study and it considers 

being beyond the scope of this study. 

CONCLUSION 

There is a high prevalence of undiagnosed paroxysmal 

AF in patients presenting with palpitations and having 

normal sinus rhythm on electrocardiogram. 
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