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ABSTRACT 

Background: Prediabetes is a disorder of glucose homeostasis characterized by impaired 

glucose tolerance or impaired fasting glucose. Prediabetes is associated with structural RA 

and RV changes, and impaired RV systolic and diastolic function, independent of 

cardiovascular risk factors. Prediabetics are at increased risk of developing type 2 DM. 

Present study was aimed to assess cardiovascular morbidities in prediabetic individuals. 

Material & Method: This hospital based analytical comparative study was conducted among 

the individuals attending the medicine OPD of Aarupadai Veedu Medical College & Hospital 

aged more than 18 yrs with impaired fasting glucose and healthy controls. Comparison 

between Venous Blood Glucose Levels(Fasting, Impaired Glucose Tolerance) and changes in 

Electrocardiography, Echocardiography were done.Patients with pre-diagnosed cardiac 

disease, pancreatic disease, chronic kidney disease, thyroid disorders, dyslipidaemia, obese 

persons and pregnant women were excluded from the study. All the collected data were 

analysed using SPSS v21 operating on windows 10, with p<0.05 considered statistically 

significant. 

Results: Total 252 participants included among them assessment of the cardiovascular 

morbidities were done, There were significant higher incidence of ECG and 2D ECHO 

changes among prediabetic compared to the controls. The ECG  and 2D ECHO abnormal 

findings were seen in 71.5% among the prediabetic cases and zero % in controls.(p<0.05). 

Mean weight of cases was significantly higher than  controls, BMI was significantly higher in 

cases compared to controls. (p<0.05) 

Conclusion: Present study concludes that there is higher incidence of cardiovascular 

morbidities among the Prediabetes individuals compared with normoglycemic healthy 

individuals. 
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Introduction 

The world health organization (WHO) has defined prediabetes as a state of intermediate 

hyperglycemia with, impaired fasting glucose (IFG) i.e fasting plasma glucose (FPG) of (110 
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to 125 mg/dL) and impaired glucose tolerance (IGT) i.e 2 h plasma glucose of (140-200 

mg/dL) after consuming 75 g of oral glucose or 2 h oral glucose tolerance test (OGTT).
4,5

 

While cross-sectional studies have demonstrated an increased prevalence of coronary heart 

disease in those with prediabetes, this association may be muddled by the fact that 

cardiovascular illnesses and prediabetes share risk factors.
5
 

Prediabetes is associated with structural RA and RV changes, and impaired RV systolic and 

diastolic function, independent of cardiovascular risk factors. This suggests that prediabetes 

affects RA and RV structure and function due to direct myocardial involvement.
25

 

Present study was aimed to assess risk of development of cardiovascular morbidities in 

prediabetic individuals with ECG,2D ECHO 

Material & Method: 

This hospital based analytical comparative study was conducted from October 2020 to 

October 2022 among the individuals attending the medicine OPD of Aarupadai Veedu 

Medical College & Hospital aged more than 18 yrs with impaired fasting glucose and healthy 

controls. Comparison between Venous Blood Glucose Levels(Fasting,Impaired Glucose 

Tolerance) and changes in Electrocardiography, Echocardiography were done.Patients with 

pre-diagnosed cardiac disease, pancreatic disease, chronic kidney disease, thyroid disorders, 

dyslipidaemia, obese persons and pregnant women were excluded from the study. After 

informed and written consent from patients,detailed history,clinical assessment and lab 

investigations were done.All data collected by investigator was analysed by SPSS v21 on 

windows 10.  

Result:  

In present study total of 252 patients fulfilling inclusion criteria are included after obtaining 

the informed consent. Patients were grouped as cases with prediabetes and controls as the 

healthy individuals. There were significant higher incidence of ECG changes and 2D ECHO 

Changes among the prediabetic cases i.e 71 % and zero % in controls. (p<0.05). Mean weight 

of cases was significantly higher than in controls, BMI was significantly higher in cases 

compared to controls. (p<0.05) 

Table 1: Comparison of the ECG and 2D ECHO between the groups 

 Control Case Chi-square 

(p-value) Count N % Count N % 

ECG Changes Absent 126 100.0% 36 28.5% 141.80 (0.01)* 

Present 0 0.0% 90 71.5% 

2D ECHO Normal 126 100.0% 36 28.5% 141.804(0.01)* 

Abnormal 0 0.0% 90 71.5% 
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Table 2: Mean comparison between the groups 

 Control Case p-value 

Mean SD Mean SD 

Weight in KG 58.7 5.9 73.2 14.0 0.01* 

Height in cms 158.9 5.2 161.6 8.5 0.01* 

BMI 23.2 1.3 28.0 2.6 0.01* 

On comparison of the study variables, the mean weight of cases was significantly higher than 

in controls, similarly BMI was significantly higher in cases compared to controls. (p<0.05) 

Discussion: 

Both Prediabetes and Diabetes leads to Cardiovascular Complicationslike Right Atrial and 

Ventricular Dysfunction, Left Atrial and Ventricular Dysfunction, Myocardial Ischemia and 

Infraction, Coronary Atherosclerosis. 

Benefits of diagnosing prediabetic patients are as follows – 

Better patient outcomes:Lifestyle changes results in 7% weight loss and increased physical 

activity/exercise can improve patient’s health related issues  

Help them to reduce medicine needed to control high blood pressure and cholesterol and 

avoid psychosocial stress because of development of Type 2 Diabetes. 

Cost-effectiveness: Interventions for Prediabetes are highly cost-effective. 

Improved population health: Successful help to patients with Prediabetes to attain normal 

blood glucose levels or prevent or delay progression to type 2 diabetes will reduce future 

demands on health care system. 

In similar to present study Gupta S et al., found that none of the control subjects had an 

abnormal ECG, but 26% of asymptomatic diabetics had an abnormal ECG. Most 

asymptomatic individuals with ECG changes had  
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diabetes mellitus for 5-10 years; 70% of patients with ECG changes had poor glycemic 

control, elevated triglyceride levels, and reduced High Density Lipoprotein (HDL) values. 

ST-T alterations were the most often seen anomaly, followed by Left Atrial Enlargement 

(LAE), Left Ventricular Hypertrophy (LVH), Left Bundle Branch Block (LBBB), and Right 

Bundle Branch Block (RBBB). A percent of asymptomatic Type 2 DM patients had ECG 

abnormalities. Nonspecific ST-T alterations, LVH, and LAE, on the other hand, are rather 

prevalent.
17

 

Compared with normoglycemia, Prediabetes (impaired glucose tolerance or impaired fasting 

glucose according to IFG-WHO criteria) was associated with an increased risk of 

cardiovascular disease. according to this study Prediabetes is associated with structural RA 

and RV changes, and impaired RV systolic and diastolic function, independent of 

cardiovascular risk factors. This suggests that prediabetes affects RA and RV structure and 

function due to direct myocardial involvement.
24

 

According to study by American society of echocardiography, Clinical and standard 

echocardiographic characteristics mean early diastolic tissue velocity and mean strain rates 

were statistically lower in prediabetes patients.
25-27 

According to study by Cosentino et al., LV diastolic function estimated by transmitral E/A 

ratio was significantly impaired in prediabetic patients compared with controls. Prediabetic 

patients have decreased 2D LV longitudinal strain, as well as 3D longitudinal and area 

strain.
28-31 

Conclusion:  

Present study concludes presence of higher incidence of cardiovascular morbidities among 

the Prediabetes individuals compared with normoglycemic healthy individuals. There are 

significant changes detected on the ECG and 2D ECHO among the Prediabetes individuals. 

Hence it is necessary to screen high-risk individuals for Prediabetes and assess the 

cardiovascular morbidities so that the treatment strategies can be planned at early stage of 

disease. 
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