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Objective: To determine the frequency of various risk factors and their correlation with outcome in
patients having complete heart block. Methods: This Prospective cohort study was conducted at
Rawalpindi Institute of Cardiology, Rawalpindi for a duration of six months. A total of 153 patients
from both genders having complete heart block coming to Rawalpindi Institute of Cardiology were
recruited in the study. The patients included in the study were evaluated for aetiology of complete heart
block by history, physical examination, electrocardiography, blood tests, chest X-ray and
echocardiography. A proforma was designed and filled by duty doctor for each patient. The proforma
included demographic details, risk factors, presenting complaints, vitals and other parameters. The
outcome of these patients (pacemaker implantation/medical treatment/death) was determined in the
later part of the study and recorded on proforma. Results: Hypertension was the most common risk
factor (43.8%) observed in patients of complete heart block in our study. There was no significant
difference in the outcome in patients having risk factor of hypertension and smoking. However, a
significant difference was observed in frequency of pacemaker implantation in diabetics as compared to
non-diabetics (p=0.039). Conclusions: Hypertension was present in majority of complete heart block
patients. The outcome however was not affected by most of risk factors. Only in diabetic risk factor
group, significantly fewer numbers of patients were implanted with pacemaker. Death was also not
significantly correlated with any particular risk factor.
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INTRODUCTION
In the present world, most deaths occur due to
cardiovascular diseases. It is estimated that annually
17.5 million people die due to cardiovascular diseases.1
Various preventive programs are designed to decrease
the burden of cardiovascular diseases by reducing the
risk factors. These programs comprise of various
measures that make the ‘ABCs’ (appropriate use of
Aspirin, control of Blood pressure, check on blood
Cholesterol) better. They also aim to reduce sodium
intake and smoking and to increase physical activity.2
One of the significant cardiovascular disorders
includes heart block. Heart block in the increasing order
of severity is first degree heart block, second degree
heart block and third degree or complete heart block. In
the most severe type, the atria and ventricles show
complete dissociation. No atrial impulse is successful to
reach ventricles. Heart block can be congenital or
acquired and acquired cases can be due ischemia or
without ischemia.3 Atrioventricular blocks are common
in general population; first degree being most frequent
followed by second and third degree. Although
complete heart block is the least common, but is most
serious and can be fatal at times. Its incidence in general
population is around 0.02% to 0.04%.4 Diagnosis of
complete heart block depends on absolute dissociation

26

between atria and ventricles together with an increased
atrial rate than ventricular rate. Patients of complete
heart block usually present with symptoms due to
occurrence of severe bradycardia.5
There are various risk factors that engage in
development of cardiovascular diseases; diabetes
mellitus, hypertension and smoking being more
common. According to world health organization, every
eleventh adult in this world is suffering from diabetes
and the number is on a rise and will reach 592 million
by 2035.6,7 In individuals having type 2 diabetes
mellitus, the endothelium gets damaged resulting in
atherothrombosis that increases the possibility of
cardiovascular events.8 The persistent hyperglycaemia
affects hearts and the person can end up in coronary
artery disease, myocardial infarction, or may die
suddenly due to arrhythmias. Review of literature also
reveals association of type 2 diabetes mellitus with
complete heart block.9
Hypertension is considered as a vital public
health issue. It is a chronic health problem and in United
Kingdom one third of population suffers from this
problem. The risk of cardiovascular and cerebrovascular
accidents increases in the presence of hypertension.
Preventing hypertension is a supreme health challenge
of modern world.10,11 Despite the known adverse effects
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of hypertension this serious problem remains
undermined because many patients either remain
undiagnosed, do not receive proper treatment or do not
comply to the treatment.12 Cigarette smoking also
adversely affects health. Every 6th second a person dies
due to consequences of smoking. Smoking practice is
more common in low income countries. It increases
body mass index which complicates and aggravates the
damage due to smoking, resulting in increased mortality
in East Asian countries due to cardiovascular diseases.13
The present study was designed to see the
association of various risk factors with complete heart
block in in patients coming to a tertiary care hospital and
their outcome.

PATIENTS AND METHODS
The study was Prospective cohort study and was
conducted at Rawalpindi Institute of Cardiology,
Rawalpindi. The duration of study was six months. The
study was started after formal approval from ethical
committee of Rawalpindi Institute of Cardiology,
Rawalpindi. Sample size was calculated using WHO
sample size calculator assuming confidence level of
95%, alpha error of 5%, study power of 80%,
anticipated population proportion with AMI of 8% and
desired precision of 4%.14 A total of 153 (93 male and
60 female) patients (mean age: 63 years) having
complete heart block were included in the study.
Patients presenting to emergency with complaints of
chest pain, vertigo, dizziness or loss of consciousness
and having electro-cardiographic manifestations of
complete heart block were included in the study.
Patients
having
congenital
heart
block,
immunocompromised state, malignancy or serious
comorbid condition were excluded from the study.
Complete
history,
general
physical
examination,
baseline
investigations,
electrocardiography (for confirmation of complete heart
block), chest X-ray (to observe cardiomegaly) and
echocardiography (to observe size, structure, and
function of different parts of heart) of included patients
were carried out. On a predesigned proforma the
consent, demographic details and risk factors were
identified.15 The proforma included the risk factors of
diabetes, hypertension, smoking and absence of risk
factor. The patients were monitored daily for their vitals
and ECG and followed until the time of their discharge
from hospital for their outcome. The outcome was
classified into three categories (pacemaker implantation/
medical treatment/death)
Data was analysed by using SPSS-22. Value of
quantitative variables was expressed as exact numbers
and frequencies as percentages. Outcome among various
risk factor groups was compared using Pearson ChiSquare test. The correlation between various risk factors
and their outcomes were assessed by Pearson’s

Correlation and p<0.05 was considered statistically
significant.

RESULTS
A total of 153 patients were assessed for the risk factors
for development of complete heart block and each risk
factor was then investigated for the outcome, i.e.,
whether the pacemaker was implanted/not implanted or
the patient died. In our study population, the most
frequent risk factor observed was hypertension (43.8%),
followed by diabetes (34.6%) and smoking (20.3%). In
three patients (1.96%), there was no mentioned risk
factor (Table-1).
The patients after assessment for risk factors
were followed for their treatment plan/outcome. Out of
53 diabetic patients, 21 were implanted with a
pacemaker, 26 were given medical treatment and 6
patients died. Out of 67 patients having hypertension as
a risk factor, 36 were implanted with a pacemaker, 26
were given medical treatment and 5 patients died. Out of
31 patients having smoking as a risk factor, 18 were
implanted with a pacemaker, 10 were given medical
treatment and 3 patients died (Table-2).
On comparison of outcome in various risk
factor groups, it was found that outcome was not
affected by most of risk factors. Only in diabetic risk
factor group, significantly fewer numbers of patients
were implanted with pacemaker. Death was also not
significantly correlated with any particular risk factor
(Table-3).
Pearson’s correlation values show that none of
the correlations are significant. Positive and negative
signs represent positive and negative correlation
respectively but are not significant (p>0.05) (Table-4).
Table-1: Frequency of various risk factors in
patients of complete heart block presenting to a
tertiary care hospital
Risk factors
Diabetes
Hypertension
Smoking
No risk factors
Total

No. of patients
53
66
31
3
153

Percentage
34.6
43.8
20.3
1.96
100

Table-2: Outcome of complete heart block patients
having various risk factors
Risk factor
Diabetes (n=53)
Hypertension (n=67)
Smoking (n=31)

Pacemaker
21
36
18

Outcome
No pacemaker
26
26
10

Death
6
5
3

Table-3: Pearson Chi-square test for comparison of
outcome in various risk factor groups (p-values)
Risk factor
Diabetes (n=53)
Hypertension (n=67)
Smoking (n=31)
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Outcome
Pacemaker
No pacemaker
0.039*
0.102
0.281
0.360
0.223
0.178
*Significant

Death
0.196
0.563
0.454
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Table-4: Pearson’s Correlation between risk factors and outcome
Risk factor
Diabetes (n=53)
Hypertension (n=67)
smoking (n=31)

Pacemaker
p
Correlation
0.054
-0.156
0.461
0.060
0.338
0.078

DISCUSSION
In our study, the frequency of various risk factors in
complete heart block patients were studied. The most
common risk factor found was hypertension (43.8%),
followed by diabetes (34.6%) and smoking (20.3%).
Complete heart block was also found in 1.96% patients
without any risk factor. Pacemaker implantation was
more common among the smokers (58.06%) as
compared to hypertensive (53.73%) and diabetic
patients (39.62%) Majority of deaths occurred in the
diabetic risk factor group (11.3%) than in smokers
(9.67%) or hypertensive patients (7.46%).
In a retrospective observational cohort study
conducted by Sundhu et al, the most common risk factor
for complete heart block corresponds with the results of
our study. In this study only new cases of complete heart
block coming to Fairview hospital United States of
America were included. The most frequent risk factor
observed among the patients was hypertension (79%).
Smoking was also a major risk factor as (51.6%)
patients were former smokers and (11.3%) were current
smokers. Diabetes was relatively less prevalent among
the study population (37%).3 Hindi et al, reported a case
where the patient who was an active smoker had
uncontrolled hypertension due to stenosis of renal artery
on both sides. This condition resulted in hypertensive
cardiomyopathy and complete heart block. The
suggested mechanism was hypertension caused
cardiomyopathy that induced abnormalities in
conducting system of heart. Implantation of a permanent
pacemaker was considered to be essential for treating
complete heart block due to hypertensive
cardiomyopathy. In our study 53.7% of patients having
hypertension as risk factor were implanted with a
pacemaker. Hypertensive cardiomyopathy however was
not present in all hypertensive patients.16 Lionakis et al,
also presented a case of uncontrolled hypertension. The
patient presented with very high arterial blood pressure.
ECG revealed complete AV block and imaging showed
presence of type B dissecting aneurysm of aorta. The
proposed mechanism was that prolonged hypertension
can cause fibrosis of myocardium that interferes with
the normal conducting system of heart.17
Review of literature reveals a strong
association of diabetes with complete heart block.
Although in our study it was the second most common
risk factor found. Agarwal et al9, presented a case report
where a 62 years old man with type 2 diabetes mellitus
for one year lost his consciousness. History,
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Outcome
No pacemaker
p
Correlation
0.151
0.117
0.602
-0.043
0.261
-0.091

Death
p
0.247
0.878
0.673

Correlation
0.094
-0.012
0.034

examination and ECG led to diagnosis of complete heart
block. The patient had a strong family history for both
diabetes and complete heart block. Patient’s two
brothers and mother were also diabetics and suffered
from complete heart block. Hyperglycaemia in diabetics
is suggested to cause endothelial damage and result in
adverse cardiovascular outcome. Agarwal et al18,
suggested a positive correlation between diabetes and
CHB in another study. A cross-sectional study where
100 diabetic patients with cardiac arrhythmias were
included in the study. It was found that CHB occurred in
20% of patients. It was proposed that diabetes causes
chronic micro- and macro-vascular damage resulting in
cardiovascular system deterioration.
Movahed et al19, also found diabetes as the
common risk factor in CHB patients. Using multivariate
analysis, they observed a strong association of diabetes
with third degree heart block (odds ratio came out to be
3.1; with a confidence interval of 95% ranging from 3.0
to 3.3; and a p<0.0001). Presence of complete heart
block in diabetics may be a cause of high death rate in
diabetics due to cardiovascular complications.
The risk factor of smoking was also included in
our study. This risk factor was found to be present in
20.3% of our patients. Gepner et al, conducted a study to
see whether the damage caused by cigarette smoking is
reversible or not. Three years of abstinence from
smoking in subjects who were chronic smokers in the
past did not reverse the cardiac abnormalities as reflected
by ECG. Hence smoking is thought to cause irreversible
cardiac changes. Measures should be adopted to prevent
smoking in early years, before a person is used to it and
smokes greater number of cigarettes per day.20 Yusuf et
al, studied the effect of various risk factors in
development of cardiovascular diseases and smoking
was found to one of the important factors that increased
the risk for cardiovascular dysfunction.21 Dinas et al,
suggested the mechanism by which smoking is injurious
to cardiovascular system. Active and passive smoking
both are harmful. Smoking indirectly causes
cardiovascular disturbances by affecting autonomic
nervous system that enhances the sympathetic nervous
system drive and reduces heart rate variability.22
Contrary to the results of most researches,
where the risk factors were found to affect
cardiovascular functioning, Hashmi et al, found no
significant association of age, sex, smoking,
hypertension, diabetes mellitus and other factors with
the development of complete heart block.23
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CONCLUSION
The most frequent risk factor observed in complete heart
block patients in our study was hypertension. No
correlation was found between the risk factors and
outcome except for diabetic patients. In patients having
diabetes, pacemaker implantation was done in
significantly fewer numbers of patients. The correlation
between any particular risk factor and death was also not
significant. Further studies should be carried out to see
the long-term consequences of these risk factors.
Therapies should be designed with the aim of prevention
of these risk factors and hence putting a halt to adverse
outcomes.
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