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Background: The increased incidence of diabetes rapidly globally at an alarming rate. The presence of microvascular complications has been 

shown to have a negative impact on patient’s quality of life. There are few clinical studies in this direction but most of them lack sufficient 

power and are focused only towards one specific complication. Subjects and Methods: An observational single arm cross sectional study 

done in 100 cases of type 2 diabetes mellitus in department of medicine, Government Medical College Bharatpur, Rajasthan. Each subject 

underwent detailed history and complete clinical examination. Diabetes was diagnosed according to American Diabetes Association (ADA) 

revised criteria. Blood glucose level estimation was done by glucose oxidase method in venous blood. Glycosylated haemoglobin (HbA1C) 

was measured by ion-exchange chromatography method. Results: The overall male to female ratio was approx 1:1 in our study. Our study 

showed that the maximum patients were suffering from retinopathy 12 (66.66%) in more than 10 years duration of diabetes. Mostly patients 

suffering from diabetic neuropathy 28 (90.32%) were occurred in more than 10 years & 5-10 years of duration of diabetes. Maximum cases 

of nephropathy 21 (50%) were seen in 5-10 years of duration of diabetes. So proportion of neuropathy, retinopathy & nephropathy 

significantly increases, when duration of diabetes increased in our results. Conclusion: Duration of diabetes was found to be a main culprit of 

micro vascular complication. Screening with some simple test such as ECG, fundoscopy, biothesiometer and biochemical tests namely, lipid, 

protein and fat profile for all cases of diabetes is essential to identify the complications at an early age. 
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Introduction 

 

The sequel of diabetes mellitus was long term damage and 

failure of multiple organs such as kidneys, nerves, eyes, 

heart and blood vessels. Several different types of diabetes 

mellitus were caused by composite interaction of hereditary 

and geographical factors.[1] 

T2DM is a metabolic and endocrine disorder represented by 

hyperglycemia related with resistance of insulin and/or 

inadequate insulin secretion.[2] Total diagnosed cases of 

diabetes mellitus (90-95%) are T2DM.[3] 

Globally the number of diabetic patients expected to raise 

11.4% from 366 million in 2011 to 552 million by 2030, 

affecting one in 10 adults.[4] According to the IDF 

(International Diabetes Foundation), the diabetes recently 

affected> 62 million Indians, which is >7.1% of the adult 

population.[4] The mean age of onset is 42.5 years. Nearly 1 

million people die every year in India due to diabetes.[5] 

Most of the burden of T2DM is related to its micro and 

macro vascular complications. Microvascular complications 

have significant impact on morbidity, mortality and 

patients’ quality of life. Diabetic retinopathy (DR) is one of 

the leading causes of blindness in the Western world. 

Diabetic nephropathy can lead to end‐stage renal disease, 

which requires dialysis and/or renal transplantation and 

increases risk of vascular disease. Diabetic neuropathy 

(DN) results in the development of foot ulcers that can 

result in amputations, sexual dysfunction and many other 

unpleasant symptoms in addition to increased mortality. 

The presence of microvascular complications has been 

shown to have a negative impact on patient’s quality of 

life.[6,7] As a result, it is not surprising that there is great 

interest in improving understanding of the microvascular 

complications in patients with diabetes in order to develop 

effective strategies to treat, and ideally prevent, the 

development of such complications. 

There are few clinical studies in this direction but most of 

them lack sufficient power and are focused only towards 

one specific complication. 

 

subjects and Methods 
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An observational single arm cross sectional study done in 

100 cases of type 2 diabetes mellitus in department of 

medicine, Government Medical College Bharatpur, 

Rajasthan. 

Inclusion Criteria:  

 All diagnosed cases of T2DM defined by ADA as 

FPG >126 mg/dl and 2HPG>200 mg/dl  

 Patients who taking specific medication for T2DM  

Exclusion Criteria: 

 Patients with malignancy, liver disease, HBV, 

HCV and HIV 

 Type 1 Diabetes Mellitus and Gestational 

Diabetes. 

 Patient who had nephropathy before being 

diagnosed with Diabetes. 

 Patients having neuropathy due to other systemic 

causes eg. vitamin deficiency, drug exposure, connective 

tissue disorders ,thyroid disorder etc. or local causes like 

radiculopathies/ plexopathies. 

 Patients who do not provide consent. 

 

Methods: 

Each subject underwent detailed history and complete 

clinical examination. Diabetes was diagnosed according to 

American Diabetes Association (ADA) revised criteria. 

Blood glucose level estimation was done by glucose 

oxidase method in venous blood. Glycosylated haemoglobin 

(HbA1C) was measured by ion-exchange chromatography 

method. 

 

Statistical  analysis: 

Significance of difference in proportion will be inferred by 

Chi-square test. Significance of difference in means will be 

inferred by unpaired ‘t’-test. Association between 

microvascular complications and factors (duration and 

glycemic indices) will be inferred by Chi-square test. 

 

Results  
 

The overall male to female ratio was approx 1:1 in our 

study. 5-10 years of duration of diabetes was present in 42% 

cases and less than 5 years duration of diabetes was present 

in 40% cases [Table 1]. Our study showed that the 

maximum patients were suffering from retinopathy 12 

(66.66%) in more than 10 years duration of diabetes. Mostly 

patients suffering from diabetic neuropathy 28 (90.32%) 

were occurred in more than 10 years & 5-10 years of 

duration of diabetes. Maximum cases of nephropathy 21 

(50%) were seen in 5-10 years of duration of diabetes. So 

proportion of neuropathy, retinopathy & nephropathy 

significantly increases, when duration of diabetes increased 

in our results [Table 2]. 

 

Table 1: Gender wise distribution according to duration of diabetes. 

Duration of diabetes Male Female Total 

<5 yrs 20 18 40 

5-10 yrs 22 20 42 

>10 yrs 9 11 18 

Total 51 49 100 

 

Table 2: Micro vascular complication according to duration of diabetes. 

Duration of 

diabetes 

Diabetic neuropathy 

 

 

Diabetic retinopathy Diabetic nephropathy (Microalbuminuria) 

Yes No P-value Yes No P-value Yes  No P-value 

<5 yrs 3 37 <0.0001*** 0 40 <0.0001*** 5 35 <0.0001*** 

5-10 yrs 13 29 6 36 21 21 

>10 yrs 15 3 12 6 16 2 

 
Discussion 

 

Diabetes mellitus is the commonest metabolic disorder and 

has a high prevalence in India. The progress of the diabetic 

patients largely depends on the complications seen in the 

natural course of illness. Chronic complications of diabetes 

mellitus have a significant role in increasing morbidity, 

mortality, disability, and health cost. The overall male to 

female ratio was approx 1:1 in our study. 5-10 years of 

duration of diabetes was present in 42% cases and less than 

5 years duration of diabetes was present in 40% cases. 

Bharti Prakash et al (2018)[8] found that the patients of DM 

type 2 were divided into seven age groups according to their 

age in years 11 to 20 is the lowest and 71 to 80 years is the 

highest group. Tri J.E. Tarigan et al (2015)[9] found 

maximum patients (46%) were seen more than 70 years of 

age group. Most of the subjects who came to the clinic had 

experienced type 2 diabetes for more than five years and 

only 5% of them had been diagnosed type 2 diabetes since 

less than a year ago. 
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Our study showed that the mostly patients suffering from 

diabetic neuropathy 28 (90.32%) were occurred in more 

than 10 years & 5-10 years of duration of diabetes, which 

was statistical significant (P<0.0001***). The proportion of 

neuropathy significantly increases, when duration of 

diabetes increased in our results.  Song, reported neuropathy 

became significantly higher in T2DM after 20 years 

duration.[10] Distal symmetrical polyneuropathy shows a 

constant rise with duration reported by Orchard and 

Dorman et al.[11] 

The spearmen correlation analysis showing association of 

various risk factors with diabetic neuropathy. The fasting 

blood glucose level, 2 hr. postprandial glucose level & 

HbA1c was significant correlate (P<0.0001). Which 

supported our result with RP Agrawal et al (2014)[12] found 

that on applying multiple regression analysis for diabetic 

neuropathy, a positive association revealed for duration of 

diabetes, blood pressure, fasting blood sugar, serum 

cholesterol, serum LDL and serum VLDL. 

Our study showed that the maximum patients were 

suffering from retinopathy 12 (66.66%) in more than 10 

years duration of diabetes. Bharti Prakash et al (2018)[8] 

found that a positive association of age, duration of 

diabetes, family history of diabetes, BMI, poor diabetes 

control HBAIC and with retinopathy and not associated 

with stress and dyslipidemia. 

Rema and Ponnaiya et al[13], studied duration of diabetes, 

glycosylated haemoglobin, type of treatment, systolic and 

diastolic blood pressures and serum creatinine, showed a 

positive association with retinopathy but body mass index 

(BMI) showed an inverse association. 

A study done by Ramchandran et al[14] where they found 

that out of 3010 type-2 diabetics, retinopathy was present in 

714 i.e. 23.7%, at a diabetes centre in Chennai. Knuiman et 

al[15] reported prevalence of retinopathy 28% in Perth, 

Western Australia. On the contrary, Rema et a113 found 

that the prevalence of retinopathy was 34.1% in type-2 

diabetes. It may be because of referral bias as this centre 

offers retinal services. 

In the present study diabetic nephropathy 

(Microalbuminuria) was present in 42 patients i.e. 42%. 

Klein et al[16] in their study found that frequency of 

microalbuminuria was 29.2% in those taking insulin and 

22.0% in those not taking insulin. Gupta et al reported 

prevalence of microalbuminuria in 26%.[17] 

Our study showed that the maximum cases of nephropathy 

21 (50%) were seen in 5-10 years of duration of diabetes, 

which was statistical significant (P<0.0001***). The fasting 

blood glucose level, 2 hr. postprandial glucose level & 

HbA1c was significant correlate (P<0.0001). Significant 

associations of duration of diabetes with nephropathy were 

also observed by Mohan et al (2000)[18] and Verghese et al 

(2001).[19] Earlier, Rema et al[13] and Ramachandran et al[14] 

had also observed the positive association of hypertension 

with diabetic nephropathy. 

Conclusion 

 

We concluded that on applying spearman correlation for 

microvascular complications, a positive association was 

observed for age of patients, duration of diabetes, fasting 

blood sugar, 2 hr. postprandial glucose and HbA1C. 
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