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Abstract 

The QT interval on the electrocardiogram (ECG) represents the total duration of depolarization and repolarization of 
the ventricles, its lengthening is associated with rhythm disturbances and increased mortality. QT interval prolongation 
occurs in approximately 26% of type 2 diabetics. The objective of this study was to assess the prevalence and risk factors 
of QTc prolongation in patients with type 2 diabetes in a 3-day cross-sectional study conducted at the Department of 
Endocrinology and Diabetology, Mohammed VI University Hospital, Marrakech, including volunteer type 2 diabetes 
patients admitted out of emergency. The QT interval was measured manually on ECG tracings. QTc was calculated using 
Bazett's formula, a QTc interval at the ECG > 440 ms for men and women was considered pathological. Demographic 
and biological data were also collected. Potential risk factors for prolonged QTc interval were evaluated. Results: We 
included 126 patients. The mean age of the patients was 57.59 years. The mean duration of diabetes progression was 
8.26 years. Mean glycated hemoglobin (HbA1c) was 8.04%, 5.55% were smokers, 2.38% were on diuretics and mean 
QTc was 432.65 ms. The prevalence of prolonged QTc interval in our patients was 27.77% (21.42% of women and 6.35% 
of men (p=0.645). Smoking (p=0.025), diuretics (p=0.046) and duration of diabetes (p=0.02) were the significant risk 
factors in our study. 
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1. Introduction

The QT interval on the electrocardiogram (ECG) represents the total time of depolarization and repolarization of the 
ventricles. A lengthening of this interval results from a dysfunction of the ion channels and proteins involved in the 
repolarization of the myocardium. The measurement of the heart rate-corrected QT interval (QTc) has been proposed 
as a simple and non-invasive method for the evaluation of cardiovascular risk in the clinical setting, its elongation is 
associated with arrhythmias and increased mortality. in diabetics [1-4]. The lengthening of the QT interval concerns 
approximately 26% of type 2 diabetics, several risk factors have been incriminated, in particular female gender, 
glycemic control, arterial hypertension and certain medications. [5-10]. The objective of our study was to assess the 
prevalence and risk factors of prolonged QTc interval in patients with type 2 diabetes.. 

2. Material and methods

This was a cross-sectional study conducted over 3 days at the endocrinology and diabetology department, CHU 
Mohammed VI in Marrakech, including 126 voluntary type 2 diabetic patients admitted outside of an emergency 
context. The inclusion criteria were type 2 diabetes with no context of metabolic or cardiovascular decompensation, 
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particularly coronary, and the absence of heart failure within the last 3 months. The exclusion criteria were type 1 
diabetes and metabolic or cardiovascular emergencies. The data was collected via a questionnaire including 
anthropometric parameters, cardiovascular risk factors and medication. A meticulous clinical examination was carried 
out with measurement of weight, height, blood pressure, DN4 score and systolic pressure index (IPS). All patients 
underwent a standard biological assessment. 

QT interval and RR intervals were measured on resting ECG traces in lead II. They were measured manually from the 
point of the start of the QRS complex to the end of the T wave, QTc was calculated using Bazett's formula QTc = QT / 
(RR) 1/2, an interval QTc on ECG (> 440 ms for males/females) was considered pathological. 

Statistical analysis was performed using SPSS.25 software. The qualitative variables were analyzed using the KHI2 test, 
and the quantitative variables using the Student test. 

P values less than 0.05 were considered significant. 

3. Results  

3.1.  The characteristics of the population studied 

We included 126 type 2 diabetic patients, the majority of whom were women (74.60%). The average age of the patients 
was 57.59 years with a minimum of 21 years and a maximum of 85 years. The average duration of diabetes evolution 
was 8.26 years. The prevalence of smoking in our population was estimated at 5.55%. Arterial hypertension was present 
in 28.6% of patients and dyslipidemia affected 15% of patients (Figure 1). Regarding drug intake, 2.38% of patients 
were on diuretics, 3.96% on antidepressants, 15.87% on antibiotics;. 55.5% on oral antidiabetics , 42% on insulin, and 
2.45% on lifestyle and dietary measures. The DN4 was greater than 4 in 41% and the systolic pressure index was less 
than 0.9 in 60.31% of patients. Mean HbA1c was 8.04%, and mean QTc was 432.65 ms (Table 1). 

Table 1 Characteristics of the population studied 

Settings Results 

age (years) 57.59 

Sex    Gender (M/F) 32/94 

Weight (kg) 74.6 

BMI 29.30 

Duration of diabetes (years) 8.26  

Oral antidiabetics 55.55% 

Insulin 42% 

RHD 2.45% 

Diuretics 2.38% 

antidépressants 3.96% 

antibiotics 15.87% 

DN4≥4 41% 

Systolic pressure index ˂0 .9 60.31% 

Average QTC  432.65ms 

 HBA1C  8.04 
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Figure 1 Cardiovascular risk factor 

3.2. The prevalence of QT interval prolongation and clinical and biological characteristics according to the QTc 
interval 

The prevalence of prolonged QTc interval in our patients was 27.77% (n=35 patients). The difference between the two 
sexes was evident with a higher prevalence in women (21.42% of women and 6.35% of men). 

Patients with prolonged QTc interval had a longer duration of diabetes than patients with prolonged QT interval. 
Smoking, dyslipidemia, taking diuretics were also more frequent in patients with prolonged QT interval. Mean HBA1C 
was higher in patients with prolonged QT interval 

3.3. Risk factors for QT interval prolongation 

The statistical analysis made it possible to retain certain risk factors for prolongation of the QT interval in our population 
(Table 2), in particular tobacco (p=0.025), diuretics (p=0.046) and the duration of diabetes (p=0.02). 

Table 2 Significant risk factors for QT prolongation 

Factors QTC˃440  

N=35 

P value 

Smoking 2 .84% 0 .025 

Durration of diabetes˃10 years 45.71% 0 .02 

 Diuretics  8 .57% 0.046 

4. Discussion 

The prevalence of prolonged corrected QT interval is higher in diabetic patients compared to non-diabetic patients, with 
an increased risk of atrial fibrillation and sudden death [7;10;11;12]. Several risk factors for QTc interval prolongation 
in diabetic patients have been reported in the literature, including age, gender, duration of diabetes, type of diabetes, 
arterial hypertension; hyperglycemia, diabetic microvascular complications such as retinopathy and neuropathy and 
medications [13-17]. In our study the prevalence of the prolonged QT interval was 27.77%. Xiang Li et al in 2012 found 
30% QT prolongation in a population of 3156 Chinese type 2 diabetic patients [13]. In another study, the prevalence of 
the prolonged QT interval was 15.6% [9]. The difference in these percentages is explained by the difference in the 
characteristics of the populations studied. 

The distribution by gender shows a clear female predominance in our population (21.42% VS 6.35%, which is consistent 
with the results of the majority of authors [1; 5; 9]. In our study, the d age >50 years was the most affected by QTc 
prolongation, which is similar to data in the literature [9;16].This relationship between age and QT interval may be 
explained by cardiovascular changes observed in elderly subjects including cardiac hypertrophy (apart from systemic 
arterial hypertension), myocardial fibrosis and neuro-hormonal activation. The role of tobacco is firmly established by 
epidemiological studies. In fact, tobacco is associated with hemodynamic and biological effects on endothelial function 
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[18;19]. In our study, smoking was significantly correlated with QT interval prolongation (p=0.025), the same finding 
was reported by Strauss et al [1]. 

Drugs are an important risk factor for acquired QT interval prolongation, the main drugs involved are: antiarrhythmics, 
antibiotics, antihistamines, antidepressants, diuretics and antifungals [8;20]. In our study, diuretics were the main 
therapeutic class incriminated in the prolongation of the QT interval (p=0.046). Several studies [21;22] have proven a 
correlation between the length of diabetes and the lengthening of the QT interval, this correlation is also proven in our 
study (p=0.02). 

Many authors [1; 21] mentioned a correlation between the level of glycated hemoglobin and the prolongation of the QT 
interval in diabetics, however in our population there was no significant correlation. ACIMI has proven that a positive 
DN4 score (DN4>4) is associated with prolongation of the QT interval [9]. In our series, 43.07% of patients had a positive 
DN4 score (>4) associated with prolongation of the QT interval, but this correlation was not significant. 

5. Conclusion 

The prevalence of prolonged QTc interval in type 2 diabetic patients is higher compared to the general population. In 
our study, the prevalence found was 27.77%. Several factors are associated with the lengthening of this interval, in our 
population the risk factors found were: the duration of diabetes, smoking and treatment with diuretics. The prolonged 
QTc interval is associated with an increased risk of arrhythmia and is a predictive factor for cardiovascular mortality, 
hence the importance of identifying patients at risk and monitoring them. 
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