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     ÖZET 

 

Amaç: Hipertansiyon, tüm dünyada toplum sağlığı önemi olan yaygın bir hastalıktır. 

Amaç kaynak kısıtlı ortamda, üçüncü basamak hastanede sistemik hipertansiyonu olan 

erişkinlerde aritmi prevelansı, paternleri ve ilişkili faktörleri belirlemektir. 

Materyal ve metod: Nijerya, Ido-Ekiti’de Federal Tıp Merkezinin Kardiyloji 

ünitesine hipertansiyon ile başvuran 18 yaş ve üzeri erişkin hastalarda 12 derivasyonlu 

istirahat elektrokrdiyogramını kapsayan kesitsel bir araştıradır. 

Sonuçlar: Altıyüziki (602) erişkin Nijeryalının istirahat elektrokardiyogramı 

çalışıldı. 340’ı erkek (%56.5) ve 262’i (%43.5) kadındı. Hastalaron ortalama yaşları 

58.3±10.7 yıldı. Doksansekiz hastada (%16.3) aritmi mevcuttu. Aritmisi olmayanlar ile 

karşılaştırıldığında, aritmisi olan hastalar daha yaşlıydı (62.3±12.8 vs. 56.1±13.2, p =0.03), 

QTc uzaması (14.3% vs. 6.0%, p = 0.041), sol ventriküler hipertrofisi (24.5% vs 12.7%, p = 

0.026)  prevelansı daha yüksekti ve kalp yetmezliğinde olmaya yatkındı (32.7% vs. 8.5%, p 

< 0.001). 

Tartışma: Bu araştırma hipertansiyonu olan erişkin Nijeryalılardaaritmi 

prevelansının %16.3 olduğunu göstermiştir. Erken ventriküler kompleks ve atrial fibrilasyon 

en sık aritmilerdir. Daha yaşlı olma, yüksek sistolik ve diastolik kan basıncı ve sol 

ventriküler hipertrofi ve QTc uzaması aritmi ile ilişkilidir.  

 

Anahtar sözcükler:  hipertansiyon, aritmi, istirahat elektrokardiyogramı, kaynak 

kıstılı ortam 

 

 

ABSTRACT 

 

Purpose: Hypertension is a common disease globally and it is of public health 

significance. The objective was to determine the prevalence and pattern of arrhythmias and 

the associated factors in adults with systemic hypertension in a tertiary hospital in a 

resource-constraint setting. 

Materials and Methods: It was a cross-sectional study which included the resting 

12-lead electrocardiograms of adult patients aged 18 years and above with hypertension 

attending the Cardiology Unit of the Federal Medical Centre, Ido-Ekiti, Nigeria. 

Results: Resting electrocardiogram of 602 adult Nigerians with hypertension were 

studied. 340 (56.5%) were males and 262 (43.5%) females. The mean age of the patients 

was 58.3±10.7 years. Ninety eight (16.3%) patients had arrhythmia. Compared with those 

without arrhythmia, patients with arrhythmia were older (62.3±12.8 vs. 56.1±13.2, p =0.03 ), 

had a higher prevalence of QTc prolongation (14.3% vs. 6.0%, p = 0.041) and left 

ventricular hypertrophy (24.5% vs 12.7%, p = 0.026), and more likely to be in heart failure 

(32.7% vs. 8.5%, p < 0.001). 

Conclusion: The study shows a prevalence of 16.3% of arrhythmia among adult 

Nigerians with hypertension. Premature ventricular complex and atrial fibrillation are the 

most frequent arrhythmias. Older age, higher systolic and diastolic blood pressure and left 

ventricular hypertrophy and QTc prolongation are associated with arrhythmia. 
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Introduction 

 
Hypertension (HT) is a common disease 

globally and a major public health problem (1,2). It 

is a major risk factor for sudden cardiac death (3). 

The prevalence has been increasing worldwide and it 

has been estimated to increase to 29.2% by 2025 (2). 

In Nigeria, studies have reported prevalence from 

12% to 36.6% (4-8). Arrhythmias occur commonly 

in HT and their presence, type and complexity may 

influence morbidity, mortality and quality of life (9). 

These arrhythmias have a wide spectrum ranging 

from supraventricular premature beats to atrial 

fibrillation (AF) and from ventricular premature 

complexes (PVC) to ventricular tachycardia (VT) or 

sudden cardiac death (9). Underlying mechanisms 

are many and varied, including left atrial 

enlargement (LAE), left ventricular hypertrophy 

(LVH), myocardial ischemia, impaired left 

ventricular function and abnormal blood potassium 

levels (10-13).Others are circadian variations and 

sudden increases in blood pressure; and sympathetic 

irritability which commonly accompanies HT (14-

16). Left atrial enlargementresults in stretching of the 

atrial fibers leading to the creation of 

arrhythmogenic foci. Left ventricular hypertrophy in 

HT is characterised not only by increased myocardial 

mass, but also by proliferation of fibrous tissue and 

decreased intercellular coupling, that may predispose 

to various arrhythmias (17). The risk of arrhythmia 

in hypertensive patients is also exacerbated by 

impaired left ventricular function (systolic or 

diastolic) as a result of electrical asynchronism (18). 

This study was conducted to evaluate the prevalence 

and pattern of arrhythmiasand associated factors in 

adults with HT in a tertiary hospital in a resource-

constraint setting using resting electrocardiogram 

(ECG). 

 

 

Materials and Methods 

 

Design, Setting and Patients 

This is a cross-sectional study of the resting 12-

lead ECG of adult patients aged 18 years and above 

with HT who attended the Cardiology Unit of the 

Federal Medical Centre (FMC), Ido-Ekiti, Nigeria, 

between January 2005 and December 2008.  Federal 

Medical Centre is a tertiary hospital situated in rural 

Ido-Ekiti, southwest Nigeria. Nigeria is situated in 

sub-Sahara Africa and has an estimated population 

of about 167 million with more than 70% living 

below one United States Dollar per day. The hospital 

serves the population of Ekiti state and four other 

adjoining states. The study protocol was reviewed 

and approved by the institutional review board of the 

hospital. The information on the ECG request and 

report form included age, sex, ethnicity, blood 

pressure, clinical diagnosis and the drugs the patient 

was currently on. Inclusion criteria were patients 

aged 18 years and above and diagnosed with HT. 

Excluded from the study were patients: with 

incomplete or lost data, diabetes mellitus (DM), 

previous myocardial infarction, hyper- and hypo-

thyroidism, valvular heart disease, electrolytes 

abnormalities, uraemia and on drugs such as 

macrolides, quinineand halofantrine. 

Measurement of blood pressure and definition 

of hypertension 

A standardized protocol was followed in which 

systolic (SBP) and diastolic (DBP) blood pressures 

were measured on the left arm after participants had 

been seated for at least 5 minutes. The cuff was 

positioned at the heart level and deflated at 2 mm/s. 

The blood pressure was measured to the nearest 

2mmHg. Three measurements were done after 5 

minutes of rest and at least 5 minutes apart. The 

average of second and third measurements was 

recorded for the study. Hypertension was defined as 

SBP ≥ 140mmHg and/or DBP ≥ 90mmHg, or use of 

antihypertensive drugs (19, 20) 

Electrocardiograms 

Standard supine resting 12-lead ECG was 

recorded using Schiller Cardiovit-10 machine 

fulfilling the recommendations of the American 

Heart Association for technical specifications (21). 

Modern computer-based ECG machines can easily 

calculate a corrected QT (QTc), but this correction 

may not aid in the detection of patients at increased 

risk of arrhythmia. The Bazett’s formula (22) was 

used to calculate the QTc. This is the most 

commonly used formula to calculate the 

QTc.Corrected QT (QTc) was derived using the 

Bazett’s formula as follows: QTc = QTo/square root 

of the R-R interval (in seconds), where QTo is the 

observed QT (22,23).The ECG report was contained 

in the ECG request form for each patient. These 

records were screened for the following abnormal 

rhythms: atrial fibrillation; atrial flutter; atrial and 

ventricular premature complexes; supraventricular 

and ventricular tachyarrhythmias. Those with 

arrhythmias were confirmed and coded by a 

cardiologist.The criteria for arrhythmias were based 

on the standard ECG criteria (21). 

Statistical Analysis 

The data collected was doubly entry into SPSS 

20.0 software (IBM, Chicago, Il, US) and analysed. 

Variables were described as means and standard 
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deviations, frequencies or proportions. Univariate 

analysis was done using Student t test and Fischer’s 

exact test to compare groups with continuous 

variables and categorical variables respectively. P 

value < 0.05 (two-sided test) was considered 

statistical significant in the hypothesis testing. 

 

 

Results 

 
Resting ECG of 602 adult Nigerians with HT 

were studied. There were 340 (56.5%) males and 262 

(43.5%) females with a male to female ratio of 

1.3:1.The mean age of the patients was 58.3±10.7 

years.Mean ages of patients with and without 

arrhythmia were 62.3±12.8 years and 56.1±13.2 

years respectively(p = 0.03). The frequency of 

arrhythmias increased with age and was more in 

patients 60 years and older (Table 2).Ninety eight 

(16.3%) patients had arrhythmia,more in the females 

than males (17.1% vs 15.6%, p = 0.490).AF was 

more common in females than males (4.7% vs 3.2%, 

p = 0.840)though not statistically 

significant.Compared with those without arrhythmia, 

patients with arrhythmia were older (62.3±12.8 vs. 

56.1±13.2, p <0.030), had a higher SBP (178.2±19.5 

vs. 169.8±17.1, p < 0.0001) and DBP (102.4±11.6 vs 

99.9±10.8, p = 0.039) , had a higher prevalence of 

QTc prolongation (14.3% vs. 6.0%, p = 0.041) and 

LVH (24.5% vs 12.7%, p = 0.026), and more likely 

to be in HF (32.7% vs. 8.5%, p < 0.001); Table 

1.The patterns and proportions of arrhythmia are 

shown in Table 3.The most frequent arrhythmias 

were PVC and AF representing 42.9% and 23.5% 

respectively. Table 4 catalogs the relations between 

age of patients and pattern of arrhythmias. 

 

 

 

 

Discussion 

 
The study showed that PVC and AF were the 

commonest arrhythmias in adult patients with HT in 

our setting constituting 42.9% and 23.5% 

respectively. This is consistent with the findings in 

some previous studies (24-27). PVCis a common 

problem in clinical practice (28).  The mechanism of 

the arrhythmia may be automatic, triggered activity, 

or re-entry (29-31)and increased sympathetic tone 

and QTc prolongation may play a role in progression 

to ventricular tachyarrhythmia particularly in the 

presence of LVH and ventricular dysfunction. (32).  

Table 1. Characteristics of patients with and without 

arrhythmia 

 

 

Patients with 

arrhythmia 
(n = 98) 

Frequency (%) 

Patients without 

arrhythmia 
(n = 504) 

Frequency (%) 

P values 

Mean age (year) 62.3±12.8 56.1±13.2 0.010 

Sex    

Male 53 (55.1) 286 (56.7) 0.770 

Female 45(44.9) 218 (43.3) 0.770 

SBP (mmHg) 178.2± 19.5 169.8±17.1 <0.001 

DBP (mmHg) 102.4±11.6 99.9±10.8 0.039 

PP (mmHg) 75.4±10.8 69.6±11.3 <0.001 

HF 28(32.7) 43 (8.5) <0.001 

QTC(sec) 0.438±0.012 0.392±0.018 0.060 

QTc prolongation 14 (14.3) 30 (6.0) 0.041 

ECG LVH 24 (24.5) 77 (12.7) 0.026 

 
Table 2. Age distribution of patients with arrhythmia 

 
Age (years)   Frequency (n) (%) 

18-29              3 (3.1) 

30-39               5 (5.1) 

40-49            10 (10.2) 

50-59            17 (17.3) 

60-69            29 (29.6) 

≥70            34 (34.7) 

The study also revealed that arrhythmia was 

more common in older patients as 64.3% occurred in 

those who were 60 years and above. This finding 

also corroborates reports from other studies (33-

35).The increased prevalence of arrhythmia and 

other ECG findings in the elderly are due to the 

increased prevalence of cardiovascular disease and 

the impact of physiologic ageing changes. 
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Table 3: Patterns and proportions of arrhythmia 

 
 

 

PAC = Premature atrial complexes; PVC = Premature ventricular complexes; AF = Atrial fibrillation; AFL = Atrial flutter; AT 

= Atrial tachycardia; VT = Ventricular tachycardia; VF = Ventricular fibrillation 

 

Table 4: Age of patients and pattern of arrhythmia Age (years) Pattern of arrhythmia 

 

 Male Female Total P value 

 (n = 55) (n = 43) (n = 98)  

 Frequency (%) Frequency (%) Frequency (%)  

PAC 12 (21.8%) 5(11.6%) 17(17.3%) 0.010 

PVC 20(36.4%)       22 (51.2%) 42 (42.9%)     0.018 

AF    11(20.0%) 12(27.9%) 23 (23.5%) 0.022 

AFL    5 (9.1%)        2 (4.7%) 7(7.1%)      0.437 

AT 3 (5.5%)     2(4.7%) 5 (5.1%) 0.460 

VT 4(7.3%)  -----  4 (3.1%)  

VF  -----   -----  
— 

 

 PAC PVC AF AFL AT VT VF 

 n=17 n=42 n=23 n=7 n=5 n=4  

18-29 1 1 - - 1 - - 

30-39 1 2 - - 2 - - 

40-49 2 3 1 2 2 - - 

50-59 3 8 4 2 - - - 

60-69 6 12 6 3 - - - 

>70 4 16  12 - - - - 
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Aging is associated with extensive and 

pervasive changes in cardiovascular structure and 

function which may result in electrocardiographic 

alterations (36). Thus, aging might be an important 

factor in abnormal findings and appearance of 

arrhythmias in conventional surface 12 lead ECG 

(37).  

In our study, although the overall prevalence of 

AF was 3.8%; 4.3%, 43.5% and 52.2% of the cases 

occurred in patients <50 years, 50-69 years and 70 

years and older respectively. The prevalence of atrial 

fibrillation was strongly associated with increasing 

age. This is similar to findings reported by Alan et al 

(38) and other authors (34-37). AF is one of the most 

common arrhythmias in elderly persons and it is a 

potent risk factor for ischaemic stroke, increasing the 

risk of stroke five fold and accounting for about 15% 

of all strokes in the United States (38). Symptomatic 

AF may also reduce quality of life, functional status 

and cardiac performance, and it is associated with 

higher medical costs as well as an increased risk of 

death (39,40). In our study, although not statistically 

significant, females were more likely to have 

arrhythmia, including AF, than males except in those 

at and above 70 years. This is consistent with the 

findings of the study by Yamaguchi et al(37) which 

showed that PAC, PVC and AF were more frequent 

in men than in women, but only in the older age 

stratum.This study also showed that hypertensive 

patients with arrhythmia were significantly more 

likely to be in heart failure (HF) than those without 

HF. There is a two way relationship between 

arrhythmia and HF (41). While arrhythmia imparts a 

significant burden in all forms of HF and some even 

perpetuate it, structural substrates for arrhythmia are 

common in HF, regardless of the underlying cause, 

and these include myocardial hypertrophy, 

myocardial fibrosis and ventricular dilatation. In HF 

at the cellular level, myocytes may be exposed to 

increased stretch and wall tension, excessive 

catecholamines, ischaemia and electrolyte imbalance 

(42-44). The complex interplay of these factors 

contributes to increased incidence of arrhythmogenic 

sudden cardiac death in patients with HF. In our 

study, patients with arrhythmia also had significantly 

higher SBP and DBP and were more likely to have 

LVH. While elevated SBP causes increased wall 

tension, increases in DBP lead to increased 

myocardial energy expenditure, remodeling of the 

ventricle, increased myocardial oxygen demand, 

myocardial ischemia, and eventual progression of the 

maladaptive mechanisms of the heart that lead to 

decompensated HF and/ or breakdown of normal 

conduction patternswith increased propensity for 

abnormal automaticity or activation of reentrant 

pathways in the myocardium which may generate 

arrhythmia(45). 

Patients with arrhythmia had longer QTc and 

more frequent QTc prolongation with statistical 

significance for the latter when compared with their 

counterparts without arrhythmia. The association 

between QTc and arrhythmia, particularly 

ventricular, has long been established (46-48). The 

QT interval represents the duration of depolarization 

and repolarization of the ventricular myocardium 

(49). Prolonged repolarization increases the 

likelihood of dispersing refractoriness across the 

three layers of the myocardium with maximum 

refractoriness in the mid-myocardium. Prolonged 

QTc increases the transmural dispersion of 

repolarization creating a functional substrate for 

arrhythmogenesis and transmural reentry (50,51).In 

the study, arrhythmias were more likely to be found 

in patients who were older, in HF, have higher blood 

pressures, LVH and QTc prolongation. 

In summary, the study shows that the prevalence 

of arrhythmia among adult Nigerians with systemic 

HT in our hospital, a resource-constraint setting, is 

16.3% and frequently more in females than males. 

Premature ventricular complex is the most frequent 

arrhythmia followed by AF and the arrhythmias are 

more likely to be found in patients who are older, in 

HF, have higher blood pressures, LVH and QTc 

prolongation. 

Limitations 

Although this study was done in a resource-

constraint setting, we consider not using Holter ECG 

monitor as a limitation.  
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