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Assessment of Haemoglobin A1c in the Prediction of Risk of 
Development of Diabetes
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oRiginAl ReseARcH

ABsTRAcT

introduction: Diabetes comprises of a group of metabolic 
diseases manifested by hyperglycemia resulting from defects 
in insulin secretion, insulin action, or both. For the prevention 
of diabetic complications, good glycemic control is necessary. 
The level of glycosylated hemoglobin provides a measure of the 
glycemic control of diabetes patients during the previous 2–3 
months. Hence; we planned the present cohort study to evaluate 
the applicability of HbA1c baseline levels as predicator of new 
onset diabetes.
Material and methods: The present study included assessment 
of all the patients reporting the department from last one year. All 
the patients between age group of 40 to 65 years were included for 
the present study. Questionnaire was given to the patients in which 
patient was asked about their diagnosis of diabetes and telephone 
number to contact them. Only those patients were selected for the 
study, in which diabetes was not diagnosed and gave telephone 
number to contact them for the study. All subjects with HbA1c 
≥ 6.0% were invited back for follow-up Fasting plasma glucose 
(FPG) to complete the baseline diabetes assessment. Demographic 
details of the patients were also recorded. All the results were 
analyzed by SPSS software. 
Results: 56.2 years was the mean age of the subjects included in 
the present study. 93.5 percent of the subjects in the present study 
were males while 6.5 were females. 40 percent of subjects in 
the present study were overweight while 36 percent were obese. 
57 percent of the subjects were afftected by hypwetension. 0.9 
and 2.7 were the incidence of normal and high normal per 100 
subjects per year respectively while 7.9 was the incidence of the 
elevated Hb A1c category.
conclusion: By identification the high risk populations with 
increase the efficacy of screening protocol of these systemic 
diseases.
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inTRoDUcTion
Diabetes is referred to as a group of metabolic diseases 
manifested by hyperglycemia resulting from defects in insulin 
secretion, insulin action, or both. The chronic hyperglycemia 
occurring in diabetes causes a substantial loss of the visceral 
organs including damage and dysfunction of the eyes, renal 
tissues, nerves, cardiac tissues and micro-vasculature of 
the body.1 Pathogenesis for the development of diabetes is 
mutifactorial and varies from automimmune basis leading to 
the damage of β-cells of the pancreatic tissue further eesulting 
in the deficiency of the insulin leading to the resistance to 
insulin. Decrease in the activity of insulin on target tissues is the 
main effect in diabetes which leads to the basic abnormality in 
carbohydrate, fat, and protein metabolism.2 decrease in action of 
insulin is experienced because of insufficient secretion of insulin 
and reduced response of tissues to the insulin at some points 
in hormonal pathways. primaryetiology of the hyperglycemia 

is very difficult to diagnose because same patient has both 
abnormality in insulin secretion and defect in action of insulin.3 
Clinical manifestation of diabetes includes polyuria, polydipsia, 
weight loss, sometimes with polyphagia, and blurred vision.4

For the prevention of diabetic complications, good glycemic 
control is necessary.5 During the past two three months the 
measure of glycemic control of the patients with diabetes is 
done by the amount of glycosylated hemoglobin (HbA1c). 
For the study regarding relation between HbA1c and diabetic 
complications and the clinician, different inferences can be 
possible due to some changes observed in levels of HbA1c in 
addition to its average level. In the present scenario, the term 
HbA1c-variable is used to describe how diabetic complications 
are related to different combinations and weighting of HbA1c-
values relate to diabetic complications.7 Hence; we planned 
the present cohort study to evaluate the applicability of HbA1c 
baseline levels as predicator of new onset diabetes.

MATeRiAl AnD MeTHoDs
Planning of the present study was done in the department of 
Biochemistry of the medical institute and included assessment 
of all the patients reporting the for department last two years. All 
the patients between age group of 40 to 65 years were included 
for the present study. Questionnaire was given to the patients in 
which patient was asked about their diagnosis of diabetes and 
telephone number to contact them. Only those patients were 
selected for the study, in which diabetes was not diagnosed and 
gave telephone number to contact them for the study. A written 
informed consent was obtained from the patient after educating 
them about the study’s procedure. For the present study, ethical 
approval was obtained from the ethical committee of the 
institute before commencing the study.

screening protocol for diabetes 
Measurement of HbA1c by HPLC was done on all subjects; 
initially by one machine and later by chromatograph. 
Calibrations of the both the machines were done to a physiologic 
range of 4 percent to 6 percent. Fasting plasma glucose (FPG) 
was measured to complete the baseline diabetes assessment. 
For two years, subjects were interviewed annually by phonic 
conversation to assess whether diagnosis of diabetes was given 
to them or not. Definition of diabetes was given as the subjects 
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with HbA1c ≥ 7.0% or FPG ≥ 7.0 mmol/L (126 mg/dl). 

sTATisTicAl AnAlysis
Demographic details of the patients were also recorded. All the 
results were analyzed by SPSS software. Chi-square test, student 
t test and multi-variate analysis were used for the assessment of 
level of significance. P-value of less than 0.05 was considered 
as significant.

ResUlTs
Demographic details of the patients is highlighted in Table 1. 
Mean age of the subjects included in the present study was 56.2 
years. 93.5 percent of the subjects in the present study were 
males while 6.5 were females. 40 percent of subjects in the 
present study were overweight while 36 percent were obese. 57 
percent of the subjects were afftected by hypwetension. Table 
2 and Figure 1 shows the incidence of diabetes in subjects on 
the basis of baseline HbA1c characteristic. 0.9 and 2.7 were the 
incidence of normal and high normal per 100 subjects per year 
respectively while 7.9 was the incidence of the elevated Hb A1c 
category.

DiscUssion
One of the potential useful interventions is the systematic 
screening for diabetes because diabetes is one of the prevalence 
and frequently affecting disease with high morbidity.8 
Still conflicts exists regarding the recommendations from 
professional organizations regarding diabetes screening, with 
some organizations failing to support diabetes screening, 
and others recommending screening all patients 45 and over 
every 3 years.9 The significance of the HbA1c as a risk factor 
can be underestimated due to the fact that most of the studies 
used the baseline values of HbA1c10 Equal weightage is given 
to all the historic HbA1c measurements by the updated mean 
value of HbA1c due to which considerable underestimation 
is given to the importance of glycaemic control.11 Hence; we 
planned the present cohort study to evaluate the applicability 
of HbA1c baseline levels as predicator of new onset  
diabetes.
In the present study, we observed thatHbA1c strongly predicts 
the development of diabetes among the subjects undergoing 
screening. Our results were in correlation with the results 
obtained by Edelman et al who observed similar findings in 
their study.12 Edelman et al assessed the frequency of occurrence 
of new cases of diabetes among the patients visiting the health 
care centre. They planed the study to evaluate the haemoglobin 
A1c (HbA1c) values and to assess whether over the three years 
of observation period, the levels of HbA1c would allow risk 
stratification for development of diabetes in the patients. The 
three year follow-up study was conducted by them which was a 
prospective cohort in nature and was conducted at Department 
of Veterans Affairs Medical Center (VAMC). A total of 1253 
subjects were rolled in their study which ages between 45 to 
64 years and were scheduled to visit at the VAMC. Screening 
was carried for the presence of diabetes by measuring the 
HbA1c values. For the measurement of fasting plasma glucose 
(FPG), invitation was given to all the subjects with HbA1c ≥ 
6.0% (normal, 4.0% to 6.0%) The only significant predictors 
found in the present study of multivariate regression model, 
which were found to be associated with onset of diabetes, were 

baseline HbA1c and baseline body mass index (BMI). From 
the results, they concluded that development of diabetes in 
subjects can be predicted by HbA1c.12 Analysis of data from 
the Juvenile Diabetes Research Foundation continuous glucose 
monitoring (CGM) was done by Thomas et al. they extracted 
al the information regarding various parameters which were 
integrated in the GPM and analysed. They assessed a total of 
108 subjects and observed a significant reduction in the values 
of HbA1c from 7.4% to 7.0% which was also accompanied by 
a downfall in the values of glycemia from 164 to 156 mg/dl. 
This was followed a significant decline in the GRP from 3.3 
to 2.7; this decrease by 18.2% was significantly larger than 
that in HbA1c by 8.6%. This observation was supported by the 
change in the individual’s GPMs/ GRPs. Also, the showed and 
demonstrated the effect of high glycemic variability on GPM/
GRP. From the results, they concluded that a long term study is 
required for validation of such models.13 In a study conducted 
by Lind et al, assessment of the risk of development of diabetes 
was done along with its association with mean HbA1c. They 
tested several different HbA1c variables along with profiles to 
assess their long term effect. They compared the updated mean 
HbA1c values of predicate variables. In comparison with the 
updated mean HbA1c values, the predicative values of HbA1c 
differed considerably. From the results, they concluded that in 
prevention of diabetic complications, good glycemic control 
plays a crucial role.14

Parameter Value (%)
Mean age (years) 56.2
Gender (% of individual) Male 93.5

Female 6.5
BMI (% of individuals) Normal 24

Overweight 40
Obese 36

Hypertension (% of individuals) 57
Table-1: Demographic details of the patients

Hb A1c category incidence per 100 persons / year
Normal 0.9
High normal 2.7
Elevated 7.9
Table-2: Incidence of diabetes in subjects on the basis of baseline 

HbA1c characteristic
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Figure-2: Incidence of diabetes in subjects on the basis of baseline 
HbA1c characteristic
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conclUsion
From the above results, the authors concluded thatby 
identification the high risk populations with increase the efficacy 
of screening protocol of these systemic diseases. However, 
future studies are recommended.
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