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Abstract

Background/Aim: Arrhythmia is a heart rhythm disorder that can ap-
pear suddenly without any symptoms and has the risk of causing other
diseases and even death. This study aimed to determine predicting factors
for the incidence of paroxysmal arrhythmias.

Methods: This retrospective observational cohort study used patients'
medical records in the Cardiovascular Outpatient Service Unit at RSUD
Budhi Asih, Jakarta, Indonesia, from 2017-2021. Based on inclusion and
exclusion criteria, 406 patients were analysed. The occurrence of par-
oxysmal arrhythmias based on the doctor's diagnosis in medical record
data was divided into paroxysmal atrial, supraventricular, ventricular and
atrioventricular block (AV block) arrhythmias. Data analysis used the Chi-
square test.

Results: A total of 39.4 % of patients had paroxysmal atrial arrhythmias.
Factors associated with the occurrence of paroxysmal atrial arrhythmias
were age, gender, smoking behaviour, comorbidities and heart-pumping
ability. On the other hand, body mass index, hypertension and diabetes
mellitus were shown to be significantly associated with paroxysmal su-
praventricular arrhythmias. Gender, smoking behaviour, diabetes mellitus,
coronary heart disease, thyroid disease and heart pumping ability were
predicting factors for paroxysmal ventricular arrhythmias. Meanwhile, only
gender and heart disease were factors associated with paroxysmal AV
block arrhythmias.

Conclusion: Sociodemographic and individual clinical conditions were
associated with paroxysmal arrhythmias. However, these factors vary ac-
cording to the outbreak of the arrhythmia.

Key words: Arrhythmias, cardiac; Hypertension; Diabetes mellitus; Risk
factors; Comorbidity.
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Introduction

Arrhythmia, often called dysrhythmia, is a heart
rhythm disorder that suddenly appears and dis-
appears, often without the person realising it.
Paroxysmal arrhythmia is a condition of abnor-
mal heart rhythm, where the process of form-
ing abnormal impulse conduction occurs. These

conditions can be divided based on the source of
the electrical impulse that causes the abnormal-
ity.! The American Heart Association stated that
the incidence of atrial arrhythmia per 100,000
people aged 15-44 years is 20.6 and the chance
increases to 1077.4 if the age is > 85 years.? In ad-
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dition, ventricular arrhythmias were reported in
800/100,000 residents in the United States.? An-
other study states that arrhythmias are increas-
ing in low- and middle-income countries.*

Arrhythmia is one of the cardiovascular diseases
that can put individuals at risk of other diseases.
Arrhythmias can cause embolism, stroke, im-
paired contractility and sudden cardiac death.®
Paroxysmal arrhythmias can result in impaired
left ventricular function, resulting in heart fail-
ure, but the opposite condition can also result
in left ventricular dysfunction.® A review study
states that arrhythmias positively induce car-
diomyopathy.” Arrhythmias are becoming real
comorbidity in adults with congenital heart dis-
ease, impacting the use of health services and
affecting survival.! These risks increase due to
delays in diagnosis.® Prevention can be done with
ambulatory electrocardiogram (ECG) monitor-
ing; this action has proven to be very helpful in
determining paroxysmal arrhythmias to reduce
delays in diagnosis.?

Previous studies explain several factors that can
cause paroxysmal arrhythmias, such as individu-
al characteristics, age and gender. The incidence
occurs more often in men under 40 years,” '° but
women are at a higher risk of experiencing recur-
rent episodes of arrhythmia.!' Lifestyle also de-
termines an individual’s health condition; smok-
ing behaviour and obesity are associated with the
incidence of arrhythmias.'>'* On the other hand,
a person’s clinical condition also plays a role in
causing arrhythmias, including hypertension.™*
Individuals with diabetes mellitus (DM) experi-
ence 1.5-2 times more arrhythmias compared to
non-DMs.!* 1 Decreased cardiac contractility also
shows the same consequences.'” However, previ-
ous studies examined the relationship between
these factors and the occurrence of one type of
paroxysmal arrhythmia.

Studies have never been carried out to determine
risk factors for paroxysmal atrial, supraventric-
ular, ventricular and atrioventricular (AV) block
arrhythmias. For this reason, the main aim of this
study was to determine the relationship between
the patient’s disease and decreased cardiac con-
tractility and the incidence of paroxysmal atrial,
supraventricular, ventricular and AV block ar-
rhythmias. Meanwhile, the secondary objective
was to analyse the relationship between respon-
dent characteristics and lifestyle with the inci-
dence of specific arrhythmias.
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Methods

This was retrospective observational cohort
study. Secondary data were used namely patient
medical records for 2017-2021. The data collec-
tion process was carried out from March to April
2022.

Participants

Participants in this study were patients who
underwent ambulatory ECG monitoring at the
Cardiovascular Outpatient Service Unit at RSUD
Budhi Asih, Jakarta, Indonesia. Sample calcula-
tions used G*Power 3.1 with two-tails calculation
criteria, odds ratio (OR) 2.25, a error probabili-
ty 0.05 and power 95 %, obtained a minimum
sample size of 325 people. In this study, 406
participants met the inclusion criteria of age > 8
years, underwent an ambulatory ECG monitoring
examination for at least 24 hours and had com-
plete medical record documentation including
age, gender, history of disease (DM, hyperten-
sion, coronary heart disease (CHD) or hyperthy-
roidism), blood pressure, body weight, lifestyle
(smoking and obesity) and echocardiogram. Pa-
tients who had a pacemaker installed were the
study exclusion criteria. Of 677 respondents who
monitored ambulatory ECG, 271 did not meet the
requirements. Namely, four people were < 8 years
old, 178 had no ejection fraction results, 147 had
no electrolyte results and 157 had no weight or
height measurements.

Variables and operational definitions

The outcome of this study was to determine the
incidence of paroxysmal arrhythmias deter-
mined based on medical record data. Paroxysmal
arrhythmia events consisted of atrial arrhyth-
mias if the source of the impulse was a change in
heart rhythm from the atrial characterised by >
1 P wave and followed by one QRS wave. Parox-
ysmal supraventricular arrhythmia was a change
in heart rhythm that originated from the supra-
ventricular source and was characterised by the
premature appearance of QRS waves. Paroxys-
mal ventricular arrhythmia was when the source
of the impulse for changes in heart rhythm orig-
inated from the ventricles, characterised by the
appearance of QRS waves > 0.12 s. Paroxysmal
AV block arrhythmia was when a change in heart
rhythm was due to a block in the Purkinje sec-
tion with a PR wave interval > 0.20 s. Indepen-
dent variables included age, gender, smoking
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behaviour, body mass index (BMI), history of the
disease and heart-pumping ability. Age was catego-
rised into < 40 years and = 41 years, while smoking
behaviour was divided into “yes” and “no.” Nutri-
tional status was grouped based on BMI calculation
into normal/overweight (< 25.0 kg/m?) and obese
(= 25.0 kg/m?). Disease history is determined by
a doctor’s diagnosis of the presence or absence of
hypertension, DM and CHD. The heart’s pumping
ability is seen from echocardiogram examination
data in the medical record with categories based on
ejection fraction (EF), namely < 46 % and = 46 %.

Results

The findings showed that the characteristics of
the participants were: over 41 years of age were
85.7 % of participants, 50.7 % were women, 60.8
% were smokers, 44.6 % were obese, 46.1 % had
hypertension, 39.9 % had DM, 35.2 % had coro-
nary heart disease, 12.3 % thyroid disease and
66.3 % heart pumping ability < 46 %. The majori-
ty of participants had paroxysmal atrial arrhyth-
mia (39.4 %). Detailed details of the data are pre-
sented in Table 1.

Table 2 provide information that age (OR = 5.200,
p =0.023), gender (OR = 34.272, p < 0.001), smok-
ing behaviour (OR = 22.231, p < 0.001), coronary
heart disease (OR =9.316, p = 0.002), thyroid dis-

Table 1: Sociodemographic and clinical characteristic of respon-
dents (N = 406)

Variable n (%)
Age (years)
<40 58 (14.3)
>4 348 (85.7)
Gender
Male 200 (49.3)
Female 206 (50.7)
Smoking behaviour
Yes 247 (60.8)
No 159 (39.2)
BMI (kg/m?)
Normal/overweight 225 (55.4)
Obese 181 (44.6)
Hypertension
Yes 187 (46.1)
No 219 (53.9)
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Data analysis

The data provided by the hospital was in the form
of a soft file in the Microsoft Excel program; then,
a review process and extract of the data was
caried according to the specified variables. Data
were analysed using the SPSS v.25 programme.
Univariate data were presented in a frequency
distribution. The relationship between variables
and outcomes was analysed using the Chi-square
test. Significance was determined if the p-value
was < 0.05.

Diabetes mellitus

Yes 162 (39.9)
No 263 (64.8)
Coronary heart disease
Yes 143 (35.2)
No 244 (60.1)
Thyroid disease
Yes 50 (12.3)
No 356 (87.7)
Heart pumping ability
<46 % 269 (66.3)
>46 % 137 (33.7)
Ambulatory ECG monitoring
Normal ECG 121 (29.8)
Atrial 160 (39.4)
Supraventricular 28 (6.9)
Ventricular 86 (21.2)
AV block 112.7)

AV = Atrioventricular; BMI = Body mass index; ECG = Electrocardiography;
N = number;

ease (OR = 39.346, p < 0.001) and heart pumping
ability (OR = 5.593, p = 0.018) were predictors
of paroxysmal atrial arrhythmias. BMI was the
only factor associated with paroxysmal supra-
ventricular arrhythmias (OR = 8.693, p = 0.003).
On the other hand, gender (OR = 7.991, p = 0.005),
smoking behaviour (OR =9.399, p = 0.002), coro-
nary heart disease (OR = 22.634, p < 0.001), thy-
roid disease (OR = 10.083, p = 0.001) and heart
pumping ability (OR = 6.573, p = 0.010) were pre-
dictor factors for the occurrence of paroxysmal
ventricular arrhythmias. Meanwhile, gender (OR
=11.464, p = 0.001) and coronary heart disease
(OR = 6.971, p = 0.008) were related factors with
paroxysmal AV block arrhythmia.



56 |

Dwiyanto et al. Scr Med. 2025 Jan-Feb;56(1):53-60. M

Table 2: Determinants factors of paroxysmal arrhythmias in patients with ambulatory ECG monitoring (N = 406)

Type of paroxysmal arrhythmia

Variables Atrial Supraventricular Ventricular AV block
Yes No OR (p)t Yes No OR (p)t Yes No OR (p)t Yes No OR (p)t
Age (years)
<40 15(37) 43(106) 5,09 7(17) 51(126)  5g1g 922 49(121) 44, 102) 57(140)  (o49
>41 145(35.7) 203(50.5) (0.023) 21(5.2) 327(80.5) (0.093)  77(19.0) 271(66.7) (0.254) 10(2.5) 338(83.3) (0.618)
Gender
Male 50(123) 150(36.9) 54970 13(32) 187(461) (979 54(133) 146(36.0) 7999 11(27) 189(46.6) 11464
Female 110(39.4) 96(23.6) (<0.001) 15(3.7) 191(47.0) (0.756) 32(79) 174(42.9) (0.005) 0(0.0) 206 (50.7) (<0.001)
Smoking
Yes 40(9.9) 119(29.3) 22.231 15(3.7) 144 (35.5) 2,621 46 (11.3) 113(27.9) 9.399 6(1.5) 153(37.7) 1123
No 120(29.6) 127(31.3) (<0.001) 13(3.2) 127(57.6) (0.105) 40(9.9) 207 (51.0) (0.002) 5(1.2) 242(59.6) (0.289)
BMI (kg/m?)
Normal 87 (21.4) 138(34.0) 0116 23(5.7) 202(49.8) 8.693 44(10.8) 181 (44.6) 0.800 (1.0) 221 (54.4) 1.662
Obesity 73(18.0) 108(26.6)  (0.733) 5(1.2) 176(43.3) (0.003)  42(10.3) 139(34.2) (0.371) (.7) 174@42.9)  (0.197)
Hypertension
Yes 76(18.7) 111(27.3) 0.221 76 (18.7) 111 (27.3) 5.368 41(10.1) 146 (36.0) 0115 3(0.7) 184(45.3) 1.606
No 84(207) 135(33.3) (0.639) 84(20.7) 135(33.3) (0.021)  45(11.1) 174(429) (0.735) 8(2.0) 211(52.0) (0.205)
Diabetes mellitus
Yes 113(27.8) 49(12.1) 89.994 3(0.7) 159(39.2 10.684 15(3.7) 147(36.2) 22 952 ) 158 (38.9) 0.059
No 47(116) 197 (48.5) (<0.001) 25(6.2) 219(53.9) (0.001)  71(175) 173(426) (<0.001) 7(1.7) 237(58.4) (0.808)
CHD
Yes 42(10.3) 101(24.9) 9.316 12(3.0) 131(32.3) 0.768 49(12.1) 94(23.2) 22634 8(2.0) 135(33.3) 6.971
No 118(29.1) 145(35.7)  (0.002) 16(3.9) 247(60.8) (0.381) 37(91) 226 (55.7) (<0.001) 3(0.7) 260(64.0) (0.008)
Thyroid disease
Yes  40(99) 1025 39346 307) 47(118) (71 2(05) 48(11.8) 40083 ) 50(12.3) 1588
No 120(29.6) 236(58.1) (<0.001) 25(6.2) 331(81.5) (0.789) 84(20.7) 272(67.0) (0.001) 11(2.7) 345(85.0) (0.208)
Ambulatory
ECG monitoring
0
<46% 65(16.0) 72(20.4) 5.593 1.2) 132(32.5) 3395 39(9.6) 98(24.) 6.573 1.0) 133(32.8) 0.035
246% 95(234) 174(429) (0.018) 23(5.7) 246(60.6) (0.065)  47(11.6) 222(54.7)  (0.010) 7(17) 262(64.5) (0.852)

T Chi-square; AV = Atrioventricular; BMI = Body mass index; ECG = Electrocardiography; CHD: Coronary hearth disease; OR: odds ratio;

Discussion

Research findings showed that most patients ex-
perienced paroxysmal atrial arrhythmia (39.4
%), in line with global data that the most popular
arrhythmic condition is atrial fibrillation (AF),
which affects 60 million of the population'® or
equivalent to 0.51 % of the world population.??
Countries considered high-income countries are
estimated to experience a higher incidence of AF
than others (1-4 %), while the incidence in Asia
is lower at 0.49-1.9 %.2° Different results were
shown by the findings of a study in Colombia
where 67 % of 500 people experienced ventricu-
lar arrhythmias,?! a study in Egypt where 304 of

400 people also experienced premature ventricu-
lar contractions (PVC) and non-supraventricular
tachycardia (N-SVT) type arrhythmias.??

This study found an association of hypertension
with the incidence of supraventricular arrhyth-
mias, in line with other retrospective studies.??
Another study confirmed that SVT in hyperten-
sive patients increases morbidity and mortality.?*
The results differ from previous studies, which
found a significant relationship between hyper-
tension and atrial arrhythmia.?> 2¢ Hypertension
causes myocardial electro-pathological remod-
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elling, primarily by activating the renin-angio-
tensin-aldosterone and sympathetic nervous
systems. Aldosterone can alter calcium and po-
tassium currents, cause calcium overload and
increase after depolarisation delays, thereby in-
creasing the substrate for arrhythmias. In addi-
tion, myocardial ischaemia caused by hyperten-
sion also contributes to arrhythmogenesis.!*

Other findings show a significant relationship
between DM and atrial, supraventricular and
ventricular arrhythmias. The results strengthen
previous findings, which stated that the presence
of DM increases the incidence of atrial fibrilla-
tion and ventricular arrhythmias, thus affect-
ing cardiovascular morbidity and mortality.?’
This parallel with the Framingham Offspring
Study showed an incremental and predictive re-
lationship between diabetes, heart rate recov-
ery and new-onset atrial fibrillation. Type 1 and
type 2 diabetes patients show cardiac autonom-
ic neuropathy, which results in cardiovascular
disorders, one of which is arrhythmia without
symptoms.?® Cross-sectional studies found the
incidence of different arrhythmias in people with
type 2 DM.? The relationship between diabetes
and arrhythmias is complex and multifactori-
al, including autonomic dysfunction, atrial and
ventricular remodelling and molecular changes.
Patients with hypoglycaemia or hyperglycaemia
who have type 2 DM can experience long-term
damage to the heart, which can cause arrhythmia
disorders.?” %

CHD also showed the association between atrial
and ventricular arrhythmias and AV block. The
results are in line with the findings of a study
in 278 patients showing that 22 % had PVC ar-
rhythmias of more than 50 contractions/hour,
non-sustained ventricular tachycardia occurred
in 15 % of patients and < 1 % experienced lethal
arrhythmias such as pulseless ventricular tachy-
cardia and ventricular fibrillation. This shows
that CHD influences the emergence of ventricular
arrhythmia.’® CHD activates ventricular action
potentials due to myocardial ischemia. This re-
sults in ATP deficiency and anaerobic glycolysis,
which causes acidosis, increases extracellular K+
and causes accumulation of lysophosphatidylcho-
line, which disrupts the action potential process
and causes arrhythmia.?!

Other results showed a significant relationship
between thyroid disease and the incidence of
atrial and ventricular arrhythmias, in line with a
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study that found that 8.3 % of patients with hy-
perthyroidism experienced changes in ECG re-
cordings in the form of AF or atrial flutter.3? Atri-
al arrhythmias in patients with thyroid disease
are due to a decrease in the atrial refractory peri-
od and an increase in sympathetic nerves with a
reduction in heart rate variability. The hormone
T3 also influences arrhythmias, which results in
atrial remodelling because T3 increases the sen-
sitivity of B1 adrenergic and reduces the sensitiv-
ity of M2 muscarinic receptors.*?

Studies also showed a significant relationship be-
tween decreased heart pumping ability and the
incidence of atrial and ventricular arrhythmias.
Heart pump dysfunction also causes changes in
remodelling the heart’s electrical impulses. In
general, it is not known how long it takes for ar-
rhythmias to appear, but in electrophysiological
studies, fibrosis or apoptosis results in remodel-
ling of ventricular arrhythmias, disruption of ac-
tion potentials and shortened clutch intervals.’”
3* The emergence of arrhythmias can also result
in heart pump dysfunction, characterised by in-
creased heart rate and widening of the left ven-
tricular chamber for approximately 3 to 7 days,
as well as primary and minor signs of heart fail-
ure.*

This study found that age was significantly relat-
ed to the incidence of paroxysmal atrial arrhyth-
mias; age = 41 showed a greater risk of occur-
rence than group < 40 years. These results align
with previous studies from Western Europe, Aus-
tralia and North America, which found that the
incidence of AF was higher with increasing age,
with 70 % of the incidence at age > 65.2° Mortality
due to AF was 1.8-2.6-fold at a higher age of > 60
years.*® Review studies explain the degenerative
process in old age causing structural disorders
and atrial remodelling as the cause of the high in-
cidence of AF, coupled with the presence of other
degenerative diseases that increase the incidence
of AF.37.38

The findings showed a significant relationship
between gender and the incidence of atrial and
ventricular arrhythmias and AV block; women
were more likely to be at higher risk of experi-
encing AF, while men are more at risk of expe-
riencing ventricular arrhythmias and AV block.
This is in line with studies in North America and
Europe, which found that the incidence of AF in
women was 1.5-2 times higher than in men.* The
influence of hormones on the incidence of atri-
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al arrhythmias in women has been discussed in
previous research. The electrophysiological con-
tribution of sex hormones such as progesterone
and oestrogen had an active role in the shorten-
ing of the action potential and the occurrence
of the QT interval during the luteal phase of the
menstrual cycle.*

Findings may provide information on factors as-
sociated with each type of paroxysmal arrhyth-
mia. The majority of previous studies only dis-
cussed one type of arrhythmia, so the related
factors could not be compared with one another.
This study shows that the same variables can
cause several types of paroxysmal arrhythmia.
This research provides essential information
that can be used for early detection or warning if
these factors are found in a person. Early engage-
ment of patients and health workers of existing
risks can prevent further risks.

This study has several limitations, including the
use of information from one centre, retrospective
design and the absence of regular and systematic
rhythm monitoring. The research design chosen
only displays data at one time without any fol-
low-up, so it cannot explain the influence of cause
and effect in more detail. The sample size is small,
so it cannot be generalised to the entire popula-
tion. The following limitation is that we did not
conduct a multivariate analysis, so we only ex-
amined the relationship between two variables
without involving other variables. The incidence
of comorbidities is grouped into only two cate-
gories. Hence, further study is needed to deter-
mine the significant increase in blood pressure
and blood sugar values with the occurrence of
arrhythmias. Nutritional status only uses normal
and obese categories, so it cannot be generalised
to other groups. Data on smoking behaviour is
only in the form of two categories without fur-
ther analysis regarding the severity of smoking
behaviour.

Conclusion

Study findings showed that age, gender, smok-
ing, comorbidities and heart-pumping ability
are associated with the occurrence of parox-
ysmal atrial arrhythmias. On the other hand,
only BMI, hypertension and diabetes mellitus
showed significant association with paroxys-
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mal supraventricular arrhythmias. Gender,
smoking, DM, coronary heart disease, thyroid
disease and heart pumping ability are pre-
dictor factors for paroxysmal ventricular ar-
rhythmias. Meanwhile, only gender and heart
disease were factors associated with paroxys-
mal AV block arrhythmias. The study findings
motivated researchers to continue further
studies, developing a "Prototype Arrhythmia
Prediction,” designed to detect paroxysmal ar-
rhythmia events early. Future researchers can
also research this topic with methods such as
causal-effect using interventions that can re-
duce the incidence of paroxysmal arrhythmias.
. J
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