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 The QT interval is a picture of the activity of the heart's ventricles, starting from 
depolarization to ventricular repolarization which can be influenced by several 
factors, namely drugs, gender, inflammatory conditions, obesity, heart failure, 
and others. Basic Health Research Data in 2018, states that in Indonesia there 
are around 2,784,064 individuals who suffer from heart disease and every year 
this number will continue to increase. The purpose of this study was to find out 
whether there was a relationship between sex and intravenous administration 
of drugs with QT prolongation. This research is a type of descriptive research. 
With a total sample of 118 respondents, it was carried out by observing 
medical records. The results of statistical tests on the sex variable with QT 
prolongation showed ρ = 0.007, and on the intravenous drug administration 
variable with QT prolongation showed ρ = 0.002. The conclusion of this study 
was that there was a relationship between gender and intravenous drug 
administration with QT prolongation. It is necessary to pay attention to the side 
effects of drug administration given to patients. And for future researchers, it is 
hoped that this study can become a reference by using other variables related 
to QT interval prolongation such as drug side effects and conditions of 
electrolyte disturbances 
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 A B S T R A K 

 

Interval QT merupakan gambaran aktivitas ventrikel jantung, dimulai dari 
depolarisasi hingga repolarisasi ventrikel yang dapat dipengaruhi oleh 
beberapa faktor yaitu obat-obatan, jenis kelamin, kondisi inflamasi, obesitas, 
gagal jantung, dan lainnya. Data Riset Kesehatan Dasar pada tahun 2018, 
menyatakan di Indonesia terdapat sekitar 2.784.064 individu yang menderita 
penyakit jantung dan setiap tahunnya angka tersebut akan terus meningkat. 
Tujuan penelitian ini mencari tahu adakah hubungan jenis kelamin dan 
pemberian obat melalui intravena dengan pemanjangan interval QT. Penelitian 
ini merupakan jenis penelitian deskriptif. Dengan jumlah sampel sebanyak 118 
responden yang dilakukan dengan cara observasi rekam medik.  Hasil uji 
statistik pada variabel jenis kelamin dengan pemanjangan interval QT 
menunjukkan ρ=0,007, dan pada variabel pemberian obat melalui intravena 
dengan pemanjangan interval QT menunjukkan ρ=0,002. Simpulan penelitian 
ini terdapat hubungan antara jenis kelamin dan pemberian obat melalui 
intravena dengan pemanjangan interval QT. Perlu diberikan perhatian terhadap 
efek samping dari pemberian obat yang diberikan kepada pasien. Dan untuk 
peneliti berikutnya diharapkan studi ini dapat menjadi acuan dengan 
menggunakan variabel lain terkait pemanjangan interval QT seperti efek 
samping obat dan kondisi gangguan keseimbangan elektrolit. 
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INTRODUCTION 
 

The QT interval is a measure of activity in both ventricles 
of the heart, starting from depolarization to ventricular 
repolarization. The QT interval is measured from the 
beginning of the QRS complex to the end of the T wave. The 
duration of the normal QT interval is based on heart rate, so 
the value of the QT interval will decrease if there is an 
increase in heart rate and vice versa (Yofrido, Christine and 
Harjana. 2018). The QT interval is said to be prolonged if it 
reaches more than 460 ms in women and more than 450 ms 
in men, according to recommendations from the American 
College of Cardiology (ACC), the American Heart Association 
(AHA), and other professional organizations (Mirvis and 
Goldberger, 2015). 

Several factors affect QT interval prolongation, namely 
drugs, female gender, inflammatory conditions, heart failure, 
obesity, conditions of electrolyte disturbances such as 
hypokalemia, hypocalcemia, hypomagnesemia, 
hypothyroidism, and other conditions (Mirvis and 
Goldberger, 2015; Antoniou et al. al., 2017). In the opinion 
(Gowd and Thompson, 2012) gender affects 
electrophysiological properties and cardiac arrhythmias. 
Women have higher resting heart rates, shorter PR and 
longer QT intervals in a study conducted by Mayuga et al., 
(2001). According to Peter and Woosley, (2016) one of the 
most common causes of QT prolongation is the use of certain 
drugs. This was also proven in the study of Novita and 
Destiani, (2019) which stated that various types of drugs 
have interactions with QT interval prolongation. 

QT prolongation can be an important risk factor for 
ventricular arrhythmias and sudden arrest (Mansur, et al., 
2021). QT prolongation has also been considered as a marker 
of the arrhythmogenic potential of certain drugs associated 
with an increased risk of ventricular "Torsade de Pointes" 
(TdP) tachyarrhythmias leading to sudden cardiac arrest. In 
the United States, 90% of deaths are caused by cardiac arrest 
(AHA, 2020). Meanwhile, in Indonesia, there is no specific 
statistical data related to cardiac arrest cases so far. 

In 2016 according to WHO data there were as many as 
17.9 million people who die each year due to cardiovascular 
disease. Then in 2018 according to Riskesdas data, the 
prevalence of coronary heart disease in Indonesia reached 
1.5% or it could be said that 15 out of 1000 Indonesians suffer 
from coronary heart disease. For the heart disease referral 
center hospital in Eastern Indonesia, namely RSUP Dr. 
Wahidin Sudirohusodo coronary heart disease is included in 
the top 20 diseases with the most outpatient and inpatient 
care. Cases of cardiac arrest are also among the most 
common emergency treatment cases at RSUP Dr. Wahidin 
Sudirohusodo. In this study an analysis will be carried out to 
describe the incidence of QT prolongation based on gender 
and intravenous drug administration. 
 
 
 
RESEARCH METHODS 

 
This research is quantitative research with descriptive 

analysis research type. The research was conducted in the 
CVCU room of RSUP Dr. Wahidin Sudirohusodo Makassar 
during the period August-September 2022. The research 
subjects were patients who had been treated in the CVCU 
room of RSUP Dr. Wahidin Sudirohusodo Makassar for the 
period January 2021 to August 2022 by fulfilling the 
inclusion criteria, namely having complete EKG examination 
data and being given intravenous drug therapy. Sampling 

was carried out by purposive sampling with a total of 118 
samples obtained by observing medical records. The data 
were processed using descriptive statistics and presented in 
tabular form. 
 
 
 
RESULTS AND DISCUSSION 

 
In this study there were 133 patients treated in the CVCU 

room of RSUP Dr. Wahidin Sudirohusodo Makassar, but only 
118 samples met the inclusion criteria. The other 15 samples 
included exclusion criteria including incomplete medical 
record data in the form of ECG examination data and other 
demographic data and medical record data being used for 
treatment purposes. 

 
Table 1. 
Frequency Distribution Based on Variable Characteristics at 
RSUP Dr. Wahidiin Sudirohusodo Makassar Period January 
2021 - August 2022 
 

Variable n % 
Gender  

Woman  
Man  

 
35 
83 

 
29,7 
70,3 

Drug administration 
≥ 2 types of medicine  
1 type of medicine  

 
94 
24 

 
79,7 
20,3 

QT Interval Value  
QT prolongation occurs 
No QT Prolongation Occurs 

 
60 
58 

 
50,8 
49,2 

Total 118 100,0 
Source: Primary Data 2022 

 
In table 1 it can be seen that of the 118 samples (100.0%) 

in the gender variable, namely 35 female samples (29.7) and 
83 male samples (70.3%). In the variable administration of 
drugs via intravenous, namely administration of ≥ 2 types of 
drugs as many as 94 samples (79.7%) and administration of 1 
type of drug as many as 24 samples (20.3%). And for the 
variable QT interval value, there was a QT interval 
prolongation in 60 samples (50.8%) and there was no QT 
interval prolongation in 58 samples (49.2%). 
 
Gender 

 
Based on the research results obtained, out of 118 

samples there were 35 samples (29.7%) who were female 
and 83 samples (70.3%) who were male. Compared to 
women, men tend to be more often affected by coronary 
heart disease (CHD). Because women have protection against 
triggers for atherosclerosis, namely the hormone estrogen, 
which has an important role in preventing damage to blood 
vessels. But women can also be at risk for coronary heart 
disease (CHD) if they have entered menopause due to 
decreased production of the hormone estrogen. This is also 
in line with the opinion of Maulana, (2016) that for men 
when they reach the age of 45 they are at high risk of 
developing coronary heart disease. Meanwhile, women at 
the age of 55 or at the time of menopause will experience an 
increased risk of heart disease. 

Based on the research results obtained and the existing 
theory, researchers are of the opinion that those who have a 
greater risk of coronary heart disease are men than women. 
Because before entering menopause every woman has an 
estrogen hormone which is said to be a natural protector for 
women against heart disease. Where the hormone estrogen 
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can control cholesterol in the blood, especially HDL (high 
density lipoprotein) which functions to clean fatty plaques 
that stick to the walls of the coronary arteries so that the 
heart can avoid coronary heart disease. But both men and 
women will be at risk of developing coronary heart disease if 
they don't live a healthy lifestyle. and regarding the sex 
difference in the QT interval is not visible from birth, but the 
difference will be seen after entering puberty. The changes in 
the QT interval seen after puberty may be due to changes in 
sex hormones. Testosterone and progesterone in males tend 
to shorten the QT interval while estrogen in females tends to 
prolong the QT interval. Complicating the interpretation of 
these hormonal effects throughout life are the variations in 
the estrogen/progesterone ratio and the additional QT 
prolonging effect of FSH (Abehsira et al., 2016). 

Therefore, sex-related differences in the QT interval are 
most likely the result of sex-specific hormonal changes. 
Although the exact mechanism and pathophysiology of sex 
hormones on the QT interval is unknown, testosterone 
appears to shorten the QT interval in males. And in women 
there is a more complex interaction between progesterone 
and estrogen due to the influence of the menstrual cycle, 
pregnancy and menopause (Vink et al., 2018). 

Similar to the results of research conducted by Fadlilah, 
Sucipto and Amestiasih, (2019) regarding gender, age, BMI 
and smoking habits associated with the risk of 
cardiovascular disease which states that groups that tend to 
have a greater risk of experiencing cardiovascular disease are 
men because they are associated with an unhealthy lifestyle 
such as smoking and consuming alcoholic beverages 
compared to women. 

Therefore it is necessary to do self-care to prevent or 
reduce the risk of disease. Self-care needs are influenced by 
several internal causes, namely the individual himself, and 
external causes, namely the people around him. (Efendi 
Suradi et al., 2022). The support of people around this may 
consist of providing information or teaching a skill that can 
provide a solution to a problem as well as assessment 
support, namely providing information that can shape 
individuals in evaluating personal performances. This 
support is in the form of providing information, guidance so 
that they can live a healthier life (Sriyanah et al., 2022). 
 
Drug Administration Through Intravenous 

 
Based on the research results obtained, out of 118 

respondents, 94 respondents (79.7%) were given ≥ 2 types of 
drugs and 24 respondents (20.3%) were given 1 type of drug. 
Administering drugs intravenously with ≥ 2 types of drugs is 
more than the administration of drugs intravenously alone 
or only given 1 type of drug. This is similar to the research 
conducted by Novita and Destiani, (2019), namely several 
studies regarding drug administration related to lengthening 
the average interval given combination drugs or ≥ 2 types of 
drugs. 

Based on the research results obtained and the existing 
theory, researchers are of the opinion that administration of 
combination drugs ≥ 2 types of drugs through intravenously 
has more potential for QT interval prolongation. Therefore, 
the risk of drug-induced QT prolongation is directly related 
to the dose and plasma drug concentration. Pharmacokinetic 
and pharmacodynamic interactions can also lead to QT 
prolongation (Moss et al., 1991). And in the opinion of 
Paulussen et al., (2004) combination drug interactions that 
inhibit drug metabolism can increase the plasma 
concentration of the affected drug and trigger QT interval 
prolongation. Likewise, QT prolongation can occur when two 

drugs are addictive. But individual susceptibility to QT 
prolongation varies. 
 
QT interval prolongation 

 
Based on the research results obtained, out of 118 

respondents there were 60 respondents (50.8%) who had QT 
interval prolongation while 58 respondents (49.2%) did not 
have QT prolongation. QT prolongation can be influenced by 
several factors caused by drugs, female gender, inflammatory 
conditions, obesity, heart failure, hypokalemia, 
hypocalcemia, hypomagnesemia, hypothyroidism, and 
others (Mirvis and Goldberger, 2015; Antoniou et al., 2017 ). 

Based on the research results obtained and existing 
theory, the researchers argue that the factors that influence 
the incidence of QT interval prolongation in this study are 
gender, drug administration, electrolyte balance disorders 
and disease complications suffered by respondents. Research 
conducted by Mayuga et al., (2001) is also in line with the 
results of this study, namely gender and age have an effect 
on increasing QT interval lengthening, namely women have a 
longer QT than men and older people have a longer QT 
interval than young people. . 

The other causes of QT prolongation are related to 
electrolyte balance disturbances (hypokalemia, 
hypocalcemia and hypomagnesemia) which occurred in 
several respondents in this study. Disturbances in electrolyte 
balance can lead to prolongation of the QT interval in 
accordance with the opinion of Castiglione and Odening, 
(2020), that several electrolyte disturbances such as 
hypokalemia, hypocalcemia and hypomagnesemia can 
greatly affect repolarization and at the same time increase 
the risk of initial depolarization and thus can cause torsade 
de pointes (TdP) or sudden cardiac death. 
 
 
 
CONCLUSION 

 
Men have a greater risk of coronary heart disease than 

women because it is influenced by hormonal factors and is 
also associated with unhealthy lifestyles such as smoking 
and consuming alcoholic beverages more often in men than 
women. Associated with the administration of combination 
drugs ≥ 2 types of drugs intravenously has more potential for 
QT interval prolongation. Therefore, the risk of drug-induced 
QT prolongation is directly related to the dose and plasma 
drug concentration. As well as related to QT prolongation 
there are several factors that influence the incidence of QT 
prolongation in this study, namely gender, drug 
administration, electrolyte balance disorders and disease 
complications suffered by respondents. 
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