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INTRODUCTION:
Diabetes Mellitus (DM) is one of the most challenging public health 
problems in 21st century. the global burden of diabetes as per 2014 
WHO Global report is more than 422 million people, of which one-

2third people are older than 65 years . If nothing is done, the number of 
people with diabetes may rise to 629 million in 2045. DAN is a serious 
and common and life-threatening complication of diabetes. It affects 
various organs like heart, Gastro-intestinal tract, Genito-urinary 
organs and Skin. Amongst all most important is Cardiac Autonomic 
Neuropathy (CAN).  CAN is one of the well-recognized complication 
of diabetes, it is said to occur when there is an impairment of 
autonomic control of the cardiovascular system and other causes of 

3dysautonomia have been ruled out.  It affects around 8-15 % of newly 
diagnosed diabetic patients. CAN is an independent risk factor for 

1cardiovascular mortality as stated in ACCORD trial.  Prevalence of 
CAN is at least 30% after 20 years of diabetes as seen in DCCT/EDIC 

4cohort study.  The risk for CAN depends on the duration of diabetes 
5and the degree of glycaemic control.  Currently, Cardiovascular 

autonomic reex tests (CART) given by Ewing and Clarke are the gold 
6 standard for diagnosing CAN in persons with DM. These tests are 

cumbersome and not easy to perform in every patient. Therefore, there 
is a need of simple, non-invasive bed side test to detect early autonomic 
involvement in diabetes. The QTc interval is considered as a 
measurement of myocardial depolarization and repolarization, which 
is inuenced by central autonomic neural tone and kinetics of 
myocardial cells. Recently it has been observed that there is an inter 
lead variation in QT segment duration on a 12 lead ECG called QT 
dispersion (QTd). It is said to represent the regional difference in the 

7myocardial recovery from excitability, as also seen in CAN.

AIMS AND OBJECTIVES:
To calculate QT interval and its indices (QTc and QTd) in diabetic 
population and their correlation with CAN.

MATERIALS AND METHODS:
A cross-sectional study was performed on 150 diabetic patients 
including both type 1 and type 2, attending OPD and IPD of SRG 
hospital, Jhalawar, Rajasthan after taking informed consent. Sample 
collection was done using random sampling technique. Patients were 
diagnosed for DM using WHO criteria. Those who have documented 
comorbidities- CAD/IHD/ VHD/CHD/HTN, dyselectrolemia, Drugs 
causing QT prolongation, hypo and hyperthyroidism, fever and active 
infections, COPD and other chronic lung disorders, Parkinsonism and 
other movement disorders were excluded. Included patients were 
subjected to brief history and thorough examination using a 
predesigned Performa including various autonomic tests to diagnose 

CAN given by Ewing and Clarke (Gold standard). A standard 12 lead 
ECG was taken in supine position by using standardized ECG machine 
and QTc interval (max, min, mean) and QTd were calculated. QTc 
intervals were calculated using standard Bazett formula. Blood 
samples were drawn and various routine biochemical tests were 
performed to rule out exclusion criteria. Data was recorded in excel 
sheet and evaluated using Chi-square test on SPSS 27.0.1.0 (Trial 
version), (p value < 0.05).

RESULTS:
A total of 150 patients were included in the study with a mean age of 
51.77±9.14 years and maximum patients 84 (56%) were between 46-
60 years age group with a sex distribution of 54% females and 46% 

2males. Patients had a mean BMI of 27.98±2.05 kg/m , with majority 
lying in more than 25 BMI group 86(57.33%) followed by 33(22%) in 
{18.5-22.9} BMI group and 31(20.67%) in {23-24.9} BMI group. 
Mean duration of diabetes in presenting patients was calculated as 8.35 
years. In our study, 7.33% patients had diabetes for more than 15 years 
followed by 20% patients who suffered from diabetes for 10-15 years. 
In present study, Mean FBS was 135±25.45 mg/dl, Mean PPBS was 
239.71±81.3 mg/dl and Mean Hb1Ac was 7.00±1.21%. Mean SBP 
was 135±7.07 mm of Hg and Mean DBP was 85±7.07 mm of Hg. Mean 
triglyceride was 149.75±46.67 mg/dl, Mean Total Cholesterol was 
183.95±28.28 mg/dl, Mean HDL was 44.83±3.53 mg/dl and Mean 
LDL was 108.60±11.3 mg/dl. Out of 150, majority patients 67 
(44.67%) had CAN of grade 2 followed by grade 0, 55(36.67%) and 
grade 1, 28 (18.67%) respectively.

In our study, QTc mean in CAN grade 0 was 390.23±8.24, in grade I 
was 401.36±10.39 and in grade 2 was 425.94±11.08. 

Introduction: Cardiovascular Autonomic Neuropathy (CAN) being one of serious complications of longstanding 
diabetes. CAN is an independent risk factor for cardiovascular mortality1. CAN is an impairment of autonomic control of 

the cardiovascular system. It is often overlooked both in diagnosis and treatment simply because it is mostly asymptomatic and there is no widely 
accepted single approach to its diagnosis2.  To calculate QT interval and its indices (QTc and QTd) in diabetic population and their Objectives:
correlation with CAN.  A cross-sectional study was performed on 150 diabetic patients attending OPD and IPD of SRG hospital by Methodology:
using random sampling technique and taking informed consent. A brief history and examination performed and CAN was diagnosed using Ewing 
and Clark tests and a 12 lead ECG was taken. Statistical analysis was done with χ2 test (p value < 0.05).  56% patients were from less than Results:
46-60 Years, 57% patients BMI was more than 25 kg/mt2, Mean duration of diabetes was 8.35 years. Mean QTc in CAN grade 0 was 390.23±8.24, 
in grade I was 401.36±10.39 and in grade 2 was 425.94±11.08, QTd in CAN grade 0 was 30.20±14.67, in grade I was 37.87±16.23 and in grade 2 
was 55.34±14.32 both progressively increasing with the grade of CAN.  Longer duration of diabetes was associated with higher Conclusion:
grading of CAN, higher grading of CAN was associated with higher value of QTc and QTd.
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In our study, Duration of DM in CAN grade 0 was 6.45±1.73 years, in 
grade I was 6.69±1.66 years and in grade 2 was 10.02±3.02 years. 

QTd in CAN grade 0 was 30.20±14.67, in grade I was 37.87±16.23 and 
in grade 2 was 55.34±14.32 which was found to be statistically 
signicant with p-value <0.05.

DISCUSSION:
8 A study done by Khandelwal A et al observed similar results to our 

study with sex distribution observed as 45.0% males and 55.0% 
females.

9  Also, a study done by Dinesh K Upadhyay et al  foundmean ± SD age 
of the patient to be 56.9± 12.55 years which is close to mean age of our 
study (51.77±9.14) years.

10Similarly, study by Singla A et al  observed that their most patients 
were of 50-60 years age group, also conrmed by many other studies 

11 12 13like Khapreet et al,  Gupta RK et al and Shah VN et al

2Mean BMI of patients was found to be (29.63 ± 6.1 kg/m ) in Diez JJ et 
14  al  study which was comparable to our study results in which mean 

BMI was 27.98±2.05.

Long duration of diabetes and poor glycaemic control were found to be  
15major risk factors in the study done by Maier et al  (2018), as was 

observed in our study also and it was also conrmed in a study by Hazi 
16 khan et al stating that CAN was more prominent in cases whose 

known duration of diabetes was > 5 years.
17Bonakdar and colleagues  compared QT interval parameters in 

patients with NSTEMI in two groups, patients with type 2 diabetes and 
non-diabetics. QTc and QTd were higher in the diabetic group, 
especially those who needed coronary angioplasty or had ventricular 
arrhythmias and also observed that in patients who died during 
hospitalization, QTd and QT max was higher, the study concluded that 

CAN is associated with increased risk of mortality and which can be 
seen early by QT indices abnormality and QT can be taken as an 
indicator for prognosis of a diabetic patient, in line with the conclusion 

18of our study. A study by Pop Busui  conrmed that abnormal QTc 
interval is an indicator of sympathetic and parasympathetic nervous 
system dysfunction and is predictive of increased mortality and 
decreased survival with ventricular arrhythmias in diabetic patients.

CONCLUSION:
CAN in our study was 36.67% and that of symptomatic was 63.33%. 
Among those who were symptomatic, advanced disease was seen in 
44.67%. Longer duration of diabetes was associated with higher 
grading of CAN. Higher grading of CAN was associated with higher 
value of QTc and QTd. There is a need for early diagnosis and prompt 
treatment of CAN to reduce mortality among diabetic patients for 
which QTc and its indices can be taken as an early indicator.
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