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Background: Type 2 Diabetes mellitus has reached epidemic proportions worldwide and Pakistan is no 
exception. This study was done to see the glycaemic control of our diabetic patients by estimating 
Glycosylated haemoglobin & Fasting blood glucose as poor control leads to significant complications 
causing enormous human suffering & socioeconomic burden. Method: This Cross-sectional study was 
conducted on Type 2 diabetic patients coming to medical OPD and medical B ward of Ayub Teaching 
Hospital between March–September 2007 fulfilling the inclusion criteria. Results: Among 100 patients 
with type 2 diabetes forty two had HbA1c more than 7.5 %, while seventy had fasting blood glucose more 
than 120 mg/dl. All patients with HbA1c more than 7.5% had increased fasting blood glucose. While thirty 
out of seventy patients with fasting blood glucose more than 120 mg/dl had HbA1c less than 7.5%. None 
of the patients with fasting blood glucose less than 120 mg/dl had HbA1c more than 7.5%.  Conclusions: 
Significant number of patients (42%) had poor control of diabetes as revealed by HbA1c, with FBG 
showing poor control in even more patients, i.e., 70%. However their blood glucose estimation was not 
frequent enough as required. Blood glucose results can be spuriously high and may lead to frequent 
change/ increase in the dose of hypoglycaemic medications. This can lead to poor compliance as well as 
psychological trauma to patients. HbA1c on the other hand is easy to interpret, reflects long term 
glycaemic control and cost effective. We recommend its more frequent use along with blood glucose for 
better glycaemic control and decreased chances of complications. 
Keywords:  Glycosylated Haemoglobin, Fasting Blood Glucose, Type 2 Diabetes mellitus  

INTRODUCTION 
The incidence and prevalence of type 2 diabetes mellitus 
is increasing at an alarming rate especially in the 
developing countries.1 It is a bipolar disease with 
multifactorial inheritance.2,3 Although an association 
between elevated blood glucose level and micro/macro 
vascular complications has been  recognized for a long 
time, it was not until the last decade, that definite proof  
of benefit of glycaemic control in preventing long term 
complications was published.4 It has been established 
that lowering HbA1c (which is non enzymatic binding 
of glucose with free amino group of globin chain) by 
1%, e.g., from 8% to7% will reduce the risk of diabetes 
related end points by 21%.5 A linear  relationship  exists 
between hyperglycaemia and diabetes related 
complications meaning  that risk reduction was seen for 
all level of  HbA1c.5,6 Therefore the importance of good 
glycaemic control cannot be over estimated. Both the 
duration and degree of hyperglycaemia play a role in the 
pathogenesis of tissue damage. Thus it is well 
recognized, that near normal glycaemic control prevents 
subsequent diabetic complications.4,7 Self monitoring of 
blood glucose has been recommended8 and a common 
view is that it should form part of an integrated 
management programme, i.e.,  to check blood glucose at 
least twice a day.9 However in one study, over two third 
of diabetic patients were not regular in monitoring their 
blood glucose.10 HbA1c on the other hand needs to be 
done every 8–12 weeks and truly reflects the glycaemic 

control over this period.11–13 Therefore it is easy for the 
doctor as well as the patients to monitor the diabetic 
status by this method. 
 This study was conducted to examine the 
over all glycaemic control in our type 2 diabetic 
patients by estimating HbA1c and simultaneously 
measuring the blood glucose. The aim was also to see 
the association between the fasting blood glucose and 
the HbA1c and to encourage more frequent use of 
HbA1c as a tool in monitoring diabetic status along 
with blood glucose. HbA1c is easy to determine, 
reflects glycaemic control over prolonged period and 
cost effective. That is why it is recognized as a useful 
parameter in management of diabetic patients.4,6–10 

METHODS AND MATERIAL 
Hundred patients with at least two years history of 
type 2 diabetes, fulfilling the inclusion criteria, were 
recruited for the study from diabetic patients who 
presented to medical B unit and medical OPD of  
Ayub Teaching Hospital Abbottabad  (between Mar 
to Sep 2007). Fasting blood glucose and HbA1c were 
measured. Previous records of blood glucose, if 
available, were also noted. The data was collected on 
a questionnaire and categorical variables were 
described in terms of frequencies and percentages. 

RESULTS  
Hundred patients were enrolled in the study, 
incidentally half of them being female. Glycosylated 
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haemoglobin of these patients was measured 
(Biosystems method) as recorded in the Table-1. 
Eighteen 42% of our patients had poor and 58% of 
the patients had good to normal long term control of 
blood glucose matched against the criteria. 

Table-1: Glycaemic status of Patients according to 
HbA1c 

Glycosylated 
Haemoglobin (HbA1c)A1 Glycaemic Status Number 

 
< 6.7%* Normal 46 
6.7– ≤ 7.5% Good 12 
> 7.5% Poor 42 

*Referenced to a non-diabetic range of 4.4-6.7 using Bio-Systems 
based assay 

Fasting blood glucose (FBG) was estimated 
simultaneously with glycosylated haemoglobin. The 
results are shown in the Table-2. The cut off point 
was the upper limit of fasting blood glucose taken as 
120 mg/dl beyond which further measures for 
glycaemic control need to be taken.19,20 In terms of 
fasting blood glucose 70% of the patients had poor 
blood glucose control and 30% had good control.  

Table-2: Distribution of Patients according to 
their FBG 

Blood glucose No of patients 
>120 mg/dl 70 
<120 mg/dl 30 

Table-3: Comparison of Patients according to 
their FBG & HbA1c 

        FBG No. of Patients HbA1c No. of Patients 
>120 mg/dl 70 >7.5 % 40 
>120 mg/dl 70 ≤7.5 % 30 
≤120 mg/dl 30 >7.5% None 
≤120 mg/dl 30 ≤7.5 % 30 

Comparison of fasting blood glucose and 
HbA1c revealed that all the patients with poor  
range HbA1c as shown in (Table-1) had increased 
fasting blood glucose, while 30 patients with 
increased fasting blood glucose had acceptable 
HbA1c (Table-3), i.e., FBG was spuriously high. 
On the other hand none of the patients with fasting 
blood glucose less than 120 mg/dl had poor range 
HbA1c (Table-3).  

DISCUSSION 
The increase in the incidence and prevalence of type 
2 diabetes in the last decade and the recognition that 
achieving specific glycaemic goals can substantially 
reduce diabetes related complications; have made the 
effective treatment of hyperglycaemia a top priority. 
1,4,5 There is high prevalence of long-term diabetic 
complications in our patients responsible for 
substantial economic burden.15 It is, therefore, 
important to achieve good control of diabetes to 
reduce long-term diabetes related morbidity.4,7 

Prevention of diabetic complications means not only 
benefit to the patients, but also to reduce the health 
care expenditures. 
 Mostly the blood glucose measurements are 
relied upon for the control of diabetes. Unfortunately 
they are not done more often, usually once in 1–2 
months interval in a majority of our patients which is 
consistent with other studies.10 It may not reflect the 
overall glycaemic picture in patients. Studies carried 
out in selected clinic population or under 
experimental trial conditions have shown that 
occasional blood glucose test can be inaccurate, 
unreliable, may not be interpreted by patients 
correctly and can cause psychological harm.6,17 
Another method to monitor diabetes is through 
HbA1c, which correlates well with overall blood 
glucose level for the past 2–3 months. American 
diabetes Association and the European Association 
for the study of diabetes recommend HbA1c 
estimation for monitoring diabetes.19 Similar views 
are highlighted in UKPDS. The reference value can 
vary from lab to lab depending on the method used 
but a common value system can be devised as shown 
in Table-4 using Bio-Systems based assay.   

Table-4: Bio-systems based values of Glycosylated 
Haemoglobin18 

Glycosylated Haemoglobin Glycaemic Status 
4.4–6.7 % Normal 
≤7.5 % Good 
>7.5 % Poor 

Significant number of patients in our study 
had poor control of diabetes despite their suffering 
for quite sometime (enrolled patients had disease for 
more than 2 yrs). Blood glucose levels were 
abnormal in 70% of patients and forty out of them 
had HbA1c in poor range. However despite increase 
in fasting blood glucose of thirty patients, their 
HbA1c was in acceptable range. This explains the fact 
that fasting blood glucose can be high despite good 
overall glycaemic state. This can lead to 
psychological trauma and frequent increase or change 
in hypoglycaemic medication. All patients having 
fasting blood glucose in normal range were found to 
have acceptable HbA1c levels. 

Type 2 diabetes is a complex disease and epidemic 
nowadays.19 The achievement and maintenance of 
normal glycaemic goals should be the priority. As we, 
now, definitely know that long-term complications can 
be substantially reduced and enormous human suffering 
as well as economic costs avoided by measures that 
achieve glucose levels close to the non-diabetic 
range.4,5,7 So it can be safely concluded that: 
1. More than 1/3 of patients 42% had poor control 

of diabetes stressing that further measures need 
to be taken for better glycaemic control. 
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2. Estimation of blood glucose in most patients was 
infrequent. It needs to be done more often. 

3. HbA1c is reliable and cost effective diagnostic 
tool. It should be used along with blood glucose 
for better glycaemic control. Since its 
interpretation is easy, it will facilitate the doctors 
and benefit the patients. 

4. Patients need to have more awareness and 
education about the disease so as to improve the 
quality of life and to minimize the risk of 
complications. 
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