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ABSTRACT 

Background 

The prevalence of type II diabetes is increasing at an alarming rate. Early detection, intervention and control of 

blood sugar can prevent systemic complications and morbidity. Glycated hemoglobin (HbA1c) is a test that does not 

require fasting and with fewer perturbations with stress, diet and exercise. It is now widely recognized for the diagnosis of 

diabetes mellitus (DM) and as an indicator for the efficacy of treatment. Limited data is available about the awareness of 

the role of glycated hemoglobin (HbA1c) in northern India 

Material and Methods 

Data was collected between 1/5/14 to 31/3/15 from 500 diabetic patients both male and female aged 20-80 years 

attending the outdoor patient department at Punjab Institute of Medical Sciences, Jalandhar, India by interview method. 

The questionnaire consisted of both open ended and close ended questions and the data was analyzed by SPSS ver11.0. 

Results 

Most (50%) patients knew blood sugar estimation to be the test for DM but did not know the desirable levels. 

However more than 75% of the patients did not know the use, frequency and normal ranges of HbA1c. 

Conclusions 

Apart from biochemical analysis of blood sugar and HbA1c, educating the general population about HbA1c, its 

use, range and frequency would help the clinicians in managing the patients in a holistic manner. Data presented in this 

study would be useful to the healthcare policy makers to educate and create awareness in the general population about the 

control of blood sugar in DM. 
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INTRODUCTION 

Background 

Diabetes Mellitus (DM), often referred to as diabetes—is a condition in which the body either does not produce 

enough insulin, or does not properly respond to insulin(1). The prevalence of type 2 diabetes is increasing at an alarming 

rate. Current projections suggest that the absolute number of cases worldwide may double over the next two decades (2). 

With the rapid economic development, elevated standard of living, dietary shifts, lifestyle alterations, and ageing, diabetes 

mellitus (DM) has become an important public health problem worldwide(3-5), which is estimated to be the third most 
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challenging disease threatening public health after malignant tumors and cardio cerebral vascular diseases(6). Diabetes 

mellitus is now the leading cause of cardiovascular, renal and other serious comorbidities not only in old but also young 

adult (7-9). It has been estimated that the global number of individuals with diabetes will double from 171 million in 2000 

to 366 million in 2030 among adults aged ≥20 years (10). Data from European countries have indicated that the health care 

expenditure for patients with diabetes mellitus was significantly higher than for those who were not diagnosed with this 

disease (11-13).  

Early detection and intervention in diabetes is now considered one of the most important public health agendas(1). 

This leads on to hyperglycemia, which is the basic cause of systemic complications associated with the disease. Strict 

control of blood sugar remains the pivot in the decreased incidence of complications. Good glycemic control is essential in 

preventing diabetic complications (1, 14). 

Fasting plasma glucose (FPG) is a simple, easy, inexpensive, and widely available to general population and has 

been most frequently used to identify subjects at high risk of diabetes. (15). The 2-h plasma glucose after oral glucose 

tolerance test (OGTT) is also useful to identify subjects of impaired glucose tolerance. However, the OGTT is not common 

in clinical practice, because not only is it difficult to perform but also the cost and demands on participants' time is 

excessive (16). 

The level of glycated hemoglobin (HbA1c) provides a measure of the glycemic control of diabetes patients during 

the previous 2–3 months (17). (HbA1c), an indirect measure of mean blood glucose, does not require fasting, and is more 

reproducible than FPG (15). 

Glycated hemoglobin should be measured in all individuals with DM during their initial evaluation and as part of 

their comprehensive diabetes care (18). It is the primary predictor of long-term complications of DM (19). Measuring 

glycated hemoglobin, the "gold standard" method for assessing glycemic control, is therefore fixed firmly in the sights of 

the clinical target setters (20) 

In the normal 120 day life span of the red blood cells (RBCs,) glucose molecules react with Hemoglobin, forming 

glycated hemoglobin. Measuring HbA1c can reveal as to how high the blood glucose has been on an average, over the past 

8-12 weeks. A normal non-diabetic HbA1c value is 3.5-5.5%. In diabetics, range of 6.5% to 7% is good. In individuals with 

poorly controlled diabetes, the quantity of this glycated Hb is much higher than in healthy people. A buildup of glycated 

Hb within the red blood cells, therefore, reflects the average level of glucose to which the cells have been exposed during 

their life cycle. The glycemic goal is to achieve HbA1c as close to normal as possible, without developing significant 

hypoglycemia. In general, the target HbA1c should be <7.0% with a more stringent target (<6%) for many patients.            

A higher HbA1c goal may be appropriate for the very young or old or in individuals with limited life spans or comorbid 

conditions (21). Besides the average level of HbA1c, certain changes in HbA1c levels and HbA1c at different points in time 

can possibly have different implications for the clinician and in studies of the relation between HbA1c and diabetic 

complications (22). The major consideration is the frequency and severity of hypoglycemia, since this becomes more 

common with a more stringent HbA1c goal. The advantages of doing HbA1c assessment are non–requirement of fasting, 

with fewer perturbations with stress, diet and exercise. It captures the chronic hyperglycemia better than fasting glucose 

levels. The analytical variability is similar with estimation of blood glucose levels (23). Due to the recent advancement of 

HbA1c measurement, the American Diabetes Association (ADA) report in 2009(24) advocated that, the diagnosis of 

diabetes may be conveniently based on HbA1c≥6.5%.Diabetes is defined according to the 2010 American Diabetes 
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Association (ADA) criteria : FPG≥7.0 mmol/l, HbA1c values ≥6.5%, or both, or treatment by oral antidiabetic drugs or 

insulin.(25) Doctors' awareness of this measure has been shown to be associated with better glycemic control for their 

patients,(26) and patients are invited to evaluate their own achievements in controlling their diabetes in terms of this 

measure.(27).With this background, we made a random assessment of HbA1c in a sample population, using clinical 

questionnaire on awareness about glycated hemoglobin and diabetes. 

MATERIAL AND METHODS 

After obtaining institution Ethical Committee approval, we interviewed the diabetic patients who came to the 

outpatient department at Punjab Institute of Medical Sciences, Jalandhar, India from 1/5/14 to 31/3/15. Most of the patients 

were known cases of diabetes that had come for follow-up and for biochemical investigations. A preinformed consent was 

taken from all the participants and the patients were interviewed using a simple criterion. Patientidentifiers like name, age 

date of birth and medical record number were used to generate the data for analysis. 

All patients with diagnosis of DM aged between 20-80 years, graduates and who had come for checkup for 

diabetes during above period were included in the study. Patients with history of chronic persistent illness, malignancy, 

thalassemia, anemia and pregnancy were excluded from the study. A pretested questionnaire consisting of both open ended 

and closed ended questions was used for the study. Data was collected by interview and questionnaire being filled by the 

participants and the investigators. Collected data was tabulated in Microsoft excel sheet and was analyzed in SPSS ver11.0. 

Additional data like patient demography, appropriate past medical history, dietary habits’, lifestyle and duration and 

treatment of diabetes was also collected. 

RESULTS 

Five hundred patients were found to be eligible for the study. Of these, data of 12 patients was excluded as they 

could not decipher the questionnaire; hence 488 patients were included in the analysis. 

Patient characteristics has been described in Table 1 

Table 1: Baseline Patient Characteristics Included in Analysis 

 Female Male Total 
N 198 290 488 
Average age (Years) 34+13.1 52.3+14.3 43.1+13.7 

 

Mean age of the subjects was 43 years.(83%) knew blood sugar estimation (FBS, PPBS, and RBS) was done for 

evaluating control of diabetes but 60 % had no knowledge of the levels of blood sugar that have to be maintained       

(figure 1 and 2) 

 

Figure 1: Do you know of any Tests for Diabetes? 
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Figure 2: Are you Aware How Much should be Your Blood Sugar? 

77%of patients were not aware of the availability or the significance of HbA1c as a marker of DM. Among these 

92% were ignorant about the normal levels of HbA1c and 79% did not have any knowledge about the frequency of HbA1c 

testing. (Figure 3, 4, 5) 

 

Figure 3: What is Glycated Hemoglobin or HbA1c 

 

Figure 4: Are You Aware about the Normal Range for HbA1c? 

 

Figure 5: Frequency of HbA1c Test 
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DISCUSSIONS 

Fewer than 20% of the subjects with known diabetes had had their HbA1c tested during the past year. The 

American Diabetes Association recommends that HbA1c be tested at least semiannually in individuals with diabetes who 

have stable glycemic control and quarterly in patients whose therapy has changed or who are not meeting glycemic goals 

(28).The frequency of measurement of HbA1c has been directly linked to level of glycemic control in various populations. 

In a case control study of 193 subjects with type 2 diabetes seen over a 6-month period in a rural practice in the United 

States, good control of diabetes based on HbA1c levels was positively associated with adherence to recommendations on 

the frequency of monitoring of HbA1c.(29) In a cross-sectional study of 1,511 patients recruited from 15 hospitals in 

China, poor glycemic control was found to be associated with a lower frequency of monitoring of HbA1c.(30) The 

extremely low frequency of HbA1c is worrying as it indicates that large proportions of the population with diabetes in 

India do not have recent data on their status of glycemic control, leading to delay in intensification of treatment and 

accumulation of avoidable glycemic burden. 

Various studies from India (31) have confirmed the association of HbA1c with prevalent diabetic complications 

(32, 33, 34) as well as with cardiovascular disease.(31) In accordance with current guidelines in the management of 

diabetes in the ICI study also, most doctors agreed that HbA1c testing is crucial.  

However, the advice for HbA1c testing was given in only in 79% as against that of FPG & PPG in 97% & 96% of 

patients respectively. Although HbA1c was considered as an important parameter in diabetes management but the 

emphasis on this test while making the patient understand the importance of various tests was relatively very low. When it 

came to patient’s perception, in 19% of cases HbA1c was felt to be a routinely advised test. Moreover only 1/3rd of the 

patients were aware of the HbA1c test. Many doctors felt that standardization of HbA1c in laboratories is not reliable and 

therefore preferred only FPG and PPG measurements. Even when HbA1c tests were requested, they were done only once 

or twice a year (31) 

Result oriented organized programmes involving patient education, updating medical fraternity on various 

developments in the management of diabetes and providing them the opportunity to use and analyze these newer treatment 

options in the form of observational studies is required so that we can combat the diabetes epidemic which is currently 

threatening to affect the lives of millions of people in India (35) 

The use of fasting plasma glucose for diabetes diagnosis is limited given the high prevalence of stress 

hyperglycemia and frequent use of glucocorticoid medications in inpatients(36) oral glucose tolerance test for inpatient 

diabetes screening is resource intensive and impractical(37) HbA1c testing is superior for the inpatient diagnosis of 

diabetes(38) however, sensitivity may be lowered by significant renal impairment, anemia, blood transfusions, and 

hemoglobinopathies, while prolonged stress hyperglycemia may produce false-positive results.(39, 40)These conditions are 

unlikely to be in numbers large enough to affect overall screening.(41) HbA1c has the advantage of aiding both diabetes 

diagnosis and management. 

In 2009, the International Expert Committee (42) which comprised members appointed by the ADA, the European 

Association for the Study of Diabetes, and the IDF, recommended that diabetes be diagnosed by measurement of 

hemoglobin A1c (HbA1c), which reflects long-term blood glucose concentrations . The ADA (43) and the WHO have 

endorsed the use of HbA1c for diagnosis of diabetes.  
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LIMITATIONS 

We relied on interviews/questionnaire methods. Additionally we further want to assess the knowledge about diet 

and lifestyle modifications among the DM patients and the general population as a whole. 

CONCLUSIONS 

A clinician must customize treatment modalities for a patient according to the knowledge and awareness of the 

disease. The knowledge and awareness of HbA1c would also help a clinician in managing a patient in a holistic manner. 

Data presented in this study may help the clinician and health care policy makers to create awareness and knowledge about 

DM in this part of India. Study also shows that there is no significant difference in awareness of HbA1c according to the 

educational status. The knowledge and awareness needs to be reinforced through health awareness programmes at all the 

levels. These need to be carried out at the PHC’s sub-centers and through health workers. Patient from different town and 

cities from same state should be studied to come to more authentic conclusion. Due to feasibility and time constrains we 

could not do this as a part of our exercise. Such multicenteric studies can be done which can help the clinicians to create 

awareness and educate the community. 
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