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ABSTRACT   

Diabetes mellitus is a prevalent metabolic disorder that requires early detection and 

effective management. Glycated hemoglobin (HbA1c) evaluation has emerged as a valu-

able tool in diagnosing diabetes mellitus. This study evaluated 62 cases, with 21 diabetic 

and 41 non-diabetic, and found a significant p-value for HbA1c levels. The mean HbA1c 

level was 6.36, with a standard deviation of 1.90 and a variance of 3.6189. Comparative 

analysis showed an increased case detection rate in HbA1c testing. 

HbA1c testing improves accuracy and convenience of diabetes diagnosis, correlates with 

long-term glycemic control, and is a prognostic marker for cardiovascular risk. The study 

highlights the importance of incorporating HbA1c testing into clinical practice, monitor-

ing treatment effectiveness and guiding therapeutic decisions. The findings support the 

growing recognition of HbA1c as a reliable diagnostic tool for diabetes mellitus, with its 

ability to reflect average blood glucose levels over a prolonged period. Further research 

is needed to explore its applicability across different populations and establish standard-

ized guidelines for HbA1c interpretation and utilization.  
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INTRODUCTION 

Diabetes mellitus is a prevalent metabolic disorder 

characterized by chronic hyperglycemia caused by 

insulin deficiency, insulin resistance, or a combination 

of both1. It is a major global health concern, with an 

estimated 463 million adults affected worldwide in 

2019, and is projected to rise to 700 million by 2045. 

Diagnosis of diabetes is crucial for timely intervention 

and appropriate management to prevent or delay 

complications. The National Academy of Clinical Bio-

chemistry (NACB) issued its "Guidelines and Recom-

mendations for Laboratory Analysis in the Diagnosis 

and Management of Diabetes Mellitus" in 2002 2. 

Traditionally, diagnostic tests like fasting and post-

prandial blood glucose assessments have been used 

for diagnosing diabetes, but they may not accurately 

capture long-term glycemic control. In recent years, 

the evaluation of glycated hemoglobin (HbA1c) has 

emerged as a valuable and widely accepted tool for 

diagnosing diabetes mellitus. HbA1c is a form of he-

moglobin that reflects the average blood glucose con-

centration over a period of approximately two to 

three months. It forms through a non-enzymatic pro-

cess called glycation, where glucose molecules bind to 

hemoglobin in red blood cells 3. 

The American Diabetes Association (ADA)4, World 

Health Organization (WHO), and other prominent 

diabetes organizations recognize the importance of 

HbA1c as a diagnostic tool. The ADA recommends 

using HbA1c levels of 6.5% (48 mmol/mol) or higher 

as a diagnostic criterion for diabetes. This approach 

offers several advantages over traditional glucose-

based tests, such as convenience, reliability, and inte-

gration of long-term glucose data5. 
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The objective of the present study is to explore the effi-

cacy and significance of HbA1c in the diagnosis of dia-

betes mellitus, focusing on its advantages over other 

diagnostic methods like fasting and postprandial glu-

cose tests. The potential implications of incorporating 

HbA1c testing into clinical practice include early detec-

tion, improved disease management, and prevention of 

complications associated with diabetes. 

MATERIALS AND METHODS 

Study Design 

The study evaluated HbA1c's efficacy in diagnosing 

diabetes mellitus using a cross-sectional design, in-

volving participants at Chennai. 

Participants 

The study enrolled 62 individuals aged 25-75, with 40 

males and 22 females, obtaining informed consent be-

fore inclusion. 

Diagnostic Tests 

The diagnostic tests conducted in this study included 

fasting and postprandial blood glucose assessments, as 

well as the measurement of HbA1c levels. The fasting 

blood glucose test was performed after an overnight 

fast, typically for a minimum of 8 hours. The postpran-

dial test involved measuring blood glucose levels two 

hours after a standardized meal. Both tests were car-

ried out using standard protocols and equipment6. 

HbA1c levels were measured using a standardized la-

boratory assay, determining the percentage of HbA1c 

in total hemoglobin. This indicates the average blood 

glucose concentration over the past two to three 

months 7. 

Data Collection 

Demographic data, including age and gender distribu-

tion, was collected for analysis. Participants were cate-

gorized into age groups, with male and female partici-

pants analyzed to determine diabetes prevalence vari-

ations. Recorded participants fasting and postprandial 

blood glucose tests, along with HbA1c levels, to com-

pare HbA1c diagnostic efficacy against traditional glu-

cose-based tests. 

Statistical Analysis 

Statistical analysis was performed using the Statistical 

Package for the Social Sciences (SPSS) software. De-

scriptive statistics were employed to summarize the 
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Graph 1 Shows the summary for fasting blood sugar 
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Graph 2 Shows the summary for post prandial blood sugar 

Graph 3 Shows the summary for HbA1C 
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data, including means, standard deviations, and vari-

ances. The significance of the results was assessed using 

inferential statistics. A p-value of less than 0.005 was 

considered statistically significant for this study. The 

association between HbA1c levels and the diagnosis of 

diabetes was evaluated using appropriate statistical 

tests, such as chi-square analysis or t-tests, depending 

on the nature of the data. 

Ethical Considerations 

The study adhered to ethical guidelines, obtained in-

formed consent from participants, and ensured privacy 

and confidentiality. The research protocol was approved 

by the relevant ethical review board or institutional re-

view board. 

RESULTS 

Demographic Characteristics  

The study included a total of 62 participants, comprising 

40 males and 22 females. The age range of the partici-

pants varied from 25 to 75 years. The distribution of 

participants across different age groups was as follows: 

8 males and 5 females in the age group of 25 to 35, 11 

males and 4 females in the age group of 36 to 45, 5 

males and 6 females in the age group of 46 to 55, 9 

males and 4 females in the age group of 56 to 65, and 7 

males and 3 females in the age group of 66 to 75. 

Diabetic Cases  

Among the 62 participants, 21 were diagnosed with dia-

betes based on the diagnostic criteria used in this study. 

Out of these 21 diabetic cases, 13 were male and 8 were 

female. The remaining 41 participants were classified as 

non-diabetic, with 27 males and 14 females in this 

group. 

Fasting Blood Glucose 

Among the 21 diabetic cases, fasting blood glucose levels 

above the diagnostic threshold were observed in all in-

dividuals. In the non-diabetic group, 27 participants had 

fasting blood glucose levels within the normal range, 

while 14 participants had elevated fasting blood glucose 

levels (Graph 1). 

Postprandial Blood Glucose 

Similar to the fasting blood glucose results, all 21 diabet-

ic cases exhibited postprandial blood glucose levels ex-

ceeding the diagnostic cutoff. In the non-diabetic group, 

27 participants had postprandial blood glucose levels 

within the normal range, while 14 participants had ele-

vated postprandial blood glucose levels (Graph 2). 

HbA1c Levels 

Evaluation of HbA1c levels revealed that among the 21 

diabetic cases, 13 males and 8 females had HbA1c levels 

indicating diabetes. In the non-diabetic group, 27 males 

and 14 females had HbA1c levels within the normal 

range (Graph 3). 

STATISTICAL ANALYSIS 

The statistical analysis, performed using SPSS software, 

indicated a significant association between HbA1c levels 

and the diagnosis of diabetes. The obtained p-value 

(p<0.005) suggested a strong relationship between 

HbA1c levels and diabetes diagnosis. The mean HbA1c 

level in the study population was found to be 6.36, with 

a standard deviation of 1.90. The variance of HbA1c lev-

els was calculated to be 3.6189. 

Case Detection Rate 

Comparing the case detection rates of fasting and post-

prandial blood glucose tests with HbA1c, it was ob-

served that HbA1c detected a higher number of diabetic 

cases. Among the 62 participants, the fasting and post-

prandial tests identified 21 individuals with diabetes, 

whereas HbA1c identified 24 individuals with diabetes. 

This finding indicates that the case detection rate in-

creased when HbA1c testing was incorporated into the 

diagnostic protocol. 

Overall the study shows that HbA1c is an effective diag-

nostic tool for diabetes mellitus, with significant associa-

tions with diagnosis. HbA1c levels provide insight into 

glycemic control and have a higher case detection rate, 

emphasizing its importance in identifying individuals 

with diabetes, enabling early intervention and improved 

disease management. 

DISCUSSION 

The evaluation of HbA1c in the diagnosis of diabetes 

mellitus has gained significant attention in recent years 

due to its potential advantages over traditional glucose-

based tests. In this study, we aimed to explore the effica-

cy and significance of HbA1c as a diagnostic tool for dia-

betes, compare it with fasting and postprandial blood 

glucose tests, and discuss its potential implications for 

clinical practice 8. 

The results of our study demonstrated a significant asso-

ciation between HbA1c levels and the diagnosis of dia-

betes. All 21 individuals diagnosed with diabetes exhib-

ited elevated HbA1c levels, indicating a strong correla-

tion between HbA1c and the presence of diabetes. This 
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finding aligns with the diagnostic criteria recommended 

by major diabetes organizations, such as the ADA and 

WHO, which consider HbA1c levels of 6.5% (48 mmol/

mol) or higher as indicative of diabetes. Our study sup-

ports the use of HbA1c as a reliable diagnostic marker 

for diabetes mellitus. 

One of the key advantages of HbA1c testing is its con-

venience. Unlike fasting and postprandial blood glucose 

tests, HbA1c measurement does not require specific tim-

ing or patient preparation. Patients can undergo HbA1c 

testing at any time of the day, regardless of their recent 

food intake. This convenience enhances patient compli-

ance and reduces logistical challenges associated with 

traditional glucose tests, making HbA1c a more practical 

and accessible diagnostic tool. Furthermore, HbA1c pro-

vides an integrated assessment of long-term glycemic 

control, reflecting average blood glucose levels over a 

period of two to three months. It eliminates the inherent 

variability associated with fasting and postprandial glu-

cose tests, which are influenced by short-term fluctua-

tions due to factors such as recent meals, stress, or ill-

ness. HbA1c, being less affected by these factors, offers a 

more stable and reliable indicator of overall glycemic 

control. This stability makes HbA1c a valuable tool not 

only for diagnosing diabetes but also for monitoring 

treatment efficacy and long-term disease management 9. 

In our study, the case detection rate increased when 

HbA1c testing was incorporated into the diagnostic pro-

tocol. HbA1c identified three additional diabetic cases 

compared to fasting and postprandial glucose tests 

alone. This finding highlights the superior sensitivity of 

HbA1c in detecting individuals with diabetes, further 

emphasizing its significance in early detection and inter-

vention. Identifying diabetes cases promptly allows for 

timely initiation of treatment, leading to better glycemic 

control and a reduced risk of complications associated 

with diabetes 10. 

LIMITATIONS 

This study has limitations, including a small sample size, 

a specific laboratory setting, potential selection bias, and 

a cross-sectional design. However, it contributes to the 

existing knowledge on HbA1c diagnostic efficacy in dia-

betes mellitus and offers valuable insights into its poten-

tial clinical benefits. The study's cross-sectional design 

provides a snapshot of participants' glycemic status at 

assessment time 11. 

CONCLUSION 

HbA1c evaluation in diabetes diagnosis offers ad-

vantages over traditional glucose-based tests, providing 

a convenient, stable, and integrated assessment of glyce-

mic control. The strong association between HbA1c lev-

els and diabetes diagnosis supports its inclusion in rou-

tine clinical practice. Early detection and intervention 

contribute to improved patient outcomes and effective 

management of diabetes mellitus. Further research and 

integration into diagnostic protocols will enhance the 

understanding and utilization of HBA1c in diabetes care. 
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