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Context: Control of plasma glucose could prevent 
the progression of most of the complications of 
diabetes and hemoglobinA1c (HbA1c) is the most 
important criterion controlling these long-term 
complications. Aims: This study was performed to 
assess the effect of fasting plasma glucose (FPG) 
and two- hour postprandial plasma glucose (2hpp) 
levels on HbA1c. Materials and Methods: In this 
descriptive, cross-sectional study; 300 patients were 
enrolled, assessed, and followed up at the clinic 
of the Diabetic Center of the University of Medical 
Science, Hamadan, Iran. All studied patients were 
diagnosed type 1 or 2 diabetes mellitus. Sampling 
was performed; we assessed FPG and 2hpp plasma 
glucose at baseline and at every two weeks to one 
month-as needed. HbA1c was assessed at the 
end of study. Results were analyzed by Pierson 
Covariance and Multiple Regression methods. 
Results: The mean plasma glucose in three groups 
of HbA1c (good to fair) were 148.5 � 56.80 mg/dl 
at fasting, and 199.70 � 53.01 mg/dl at two hours 
after breakfast (2hpp) and mean concentration of 
HbA1c were 8.41 � 1.1 %. The plasma glucose 
level and HbA1c were 0.312 for fasting and, 0.416 
for 2hpp at covariant value.  Conclusion: The 
postprandial (after breakfast) plasma glucose has 
closer association to glycosylated hemoglobin 
than fasting plasma glucose, therefore evaluating 
postprandial plasma glucose should be our focus.
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Introduction

Diabetes, the most common metabolic disease, is 
associated with major micro and macrovascular 
complications.[1] Many studies demonstrate that 
controlling plasma glucose level could prevent 
the progression of these complications, especially 
microvascular disease.[2-5] Because the fl uctuations of 
plasma glucose level do not lend to easy analysis, we 
can use the hemoglobinA1c (HbA1c), which refl ects the 
mean plasma glucose, in the last eight to 12 weeks.[6]

Many recent studies have demonstrated that elevated 
postprandial plasma glucose effects the diabetes 
complications, primarily the in macrovascular 
complications more severely than elevated fasting 
plasma glucose.[7-9] Since fl uctuations of fasting plasma 
glucose and postprandial could aff ect HbA1c, this 
study was performed to assess the relationship of 
fasting plasma glucose and two-hour postprandial on 
HbA1c.

Materials and Methods

The study was performed as a descriptive, cross-sectional, 
on 300 diabetic patients, type 1 or 2, at the Clinic of Diabetic 
Center, University of Medical Science, Hamadan, Iran.

Blood sampling was done every two to four weeks by the 
glucose oxidase method, at fasting and two-hour aft er 
breakfast (postprandial); three samples were taken on 
each patient in the three-month period. Mean plasma 
glucose was compared at fasting and postprandial 
separately with HbA1c level, which had been assessed 
at end of the study with HbA1c analyzer calibrated to 
give DCCT equivalent results by the chromatographic-
ion exchange method (biosystem kit, spain).

Patients were divided into three groups according to 
the American Diabetic Association (ADA) guidelines 
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regarding to the HbA1c level; HbA1c �7.5% (well 
controlled), 7.5% � HbA1c � 9% (fairly controlled), and 
HbA1c �9% (poorly controlled) - HbA1c less than 6% 
was considered in the normal range.

Results

A total of 300 patients (173 female and 127 male) were 
included, with the minimum age of 12 years and 
maximum of 67 years (there was no statistical diff erence 
in glycemic status between 3 groups of males and 
females). Two hundred and thirty seven patients were 
diagnosed as diabetes mellitus type 2, and 63 had type 1 
diabetes. Out of 237 type 2 diabetic patients, 53 patients 
were on insulin therapy and the others (184 patients) 
were on treatment with oral medications [Table 1].

The mean fasting plasma glucose and two hours aft er 
breakfast plasma glucose level in all three groups-of total 
patients were 148.0 � 56.8 mg/dl and 199.7 � 53 mg/ dl- 
for type1 DM; 148.9 � 51 mg/ dl and 198.56 � 52 mg/ dl 
and for type-2 DM were 150.6 � 48  mg/  dl and 
200.3 � 47 mg/ dl- respectively and the diff erence was 
statistically signifi cant (P � 0.0001).

There was a linear relation, using multiple regression 
analyzers between HbA1c and plasma glucose level in 
type 1, type 2 and all patients (P � 0.0001).

The correlation coeffi  cient of fasting plasma glucose 
on HbA1c was r � 0.315-(P � 0.001) for all patients; 

r � 0.309-(P � 0.001) for type-1 DM; r � 0.316-(P � 0.001) 
for type-2 DM. The correlation coeffi  cient of 2 hour 
postprandial plasma glucose on HbA1c was r � 0.426-
(P � 0.001) for all patients. (type-1 DM; r � 0.419, 
(P � 0.001) and r � 0.425, (P � 0.001) for type- 2 DM.)

Discussion

Our results indicate that postprandial glucose level 
increased in all three groups, and has a strong 
relationship with the rising of HbA1c level. Increasing of 
HbA1c has shown more dependency with postprandial 
plasma glucose as compared to with fasting plasma 
glucose level.

According to many studies, HbA1c is the best criterion 
for the control of diabetes and for preventing diabetes 
complications.[10-13] A reduction of 1% of HbA1c could 
prevent 30-35% of microvascular and 14-16% of 
macrovascular complications.[14-16]

A number of studies have demonstrated that HbA1c has 
more relation to postprandial plasma glucose level, than 
fasting plasma glucose,[17,18] but on the contrary, Bonora 
et al., have observed that HbA1c has close relation to 
fasting plasma glucose and not to the postprandial 
plasma glucose level.[19,20]

Recent studies have suggested that postprandial plasma 
glucose elevation could produce severe cardiovascular 
system morbidity.[21-23] The UKPDS study, with its focus 

Table 1: Changes in variables, during the study

Characteristic 1st group 2nd group 3rd group Total

Female 50 62 57 169
Male 35 50 46 131
DM1¹ 17 25 21 63
DM2 69 90 78 237
Insulin therapy2 32 46 38 116
Antidiabetic therapy3 55 68 61 184
Total 85 112 103 300
FPG (mg/dl)† 121.7 � 28.2 152.4 � 64.3 175.3 � 21.4
FPG(-t1DM)† 120.1 � 27.1 150.1 � 60.2 178.6 � 19.8
FPG(-t2DM)† 123.3 � 29.1 150.1 � 62.4 178.6 � 22.3
PG2hpp(mg/dl)‡ 163.2 � 32.8 203.5 � 45.2 231.7 � 42.5
PG2hpp(-t1DM)‡ 161.8 � 30.8 200.5 � 43.1 233.4 � 40.5
PG2hpp(-t2DM)‡ 164.6 � 31.9 206.5 � 46.3 230 � 43.1
HbA1c (%)†† 6.93 � 0.41 8.11 � 0.42 10.2 � 0.39
HbA1c (-t1DM) 6.72 � 0.4 7.95 � 0.39 10.3 � 0.38
HbA1c (-t2DM) 7.14 � 0.45 8.72 � 0.41 10.1 � 0.40
Disease period* 8.63 � 4.72 9.9 � 3.58 10.9 � 4.28
¹Diabetes mellitus; 2Insulin therapy; 3Treatment with oral medications; †Fasting plasma glucose; ‡2 hour postprandial plasma glucose; ††Glycosylated hemoglobin; *year
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on fasting plasma glucose, did not show signifi cant 
reduction in macrovascular complications[15] but in 
those studies where focus was on postprandial plasma 
glucose monitoring, bett er reduction of macrovascular 
complications.was seen.[7-9] The results of this study have 
shown that more than two- thirds of the patients are in 
poor glycemic control and exposed to the possibility of 
late-onset diabetic complications. 

References

1. Stratt on M, Adler AL, Neil AW, Matt hews DR, Manely SE, et al. 
Association of glycemia with macrovascular and microvascular 
complication of type 2 diabetes prospective observational study. 
BMJ 2000;312:405-12.

2. Ohkuboy, Kishikawakh, Araki E, Miyata IS. Intensive insulin 
therapy prevents the progression microvascular complication 
patient with non-insulin dependent diabetes mellitus. Diabetes 
Res Clin Prac 1995;28:103-17.

3. Bouma M, Dekker JH, de Sonnaville JJ, van der Does FE, de Vries H, 
Kriegsman DM, et al. How valid is fasting plasma glucose as a 
parameter of glycemic control in non-insulin using patient with 
type 2 diabetes? Diabetes Care 1999;22:904-7.

4. Feinglos MN, Thacker CH, English J, Bethel MA, Lane JD. 
Modifi cation of postprandial hyperglycemia with insulin lispro 
improves glucose control in patient with type 2 diabetes. Diabetes 
Care 1997;20:1539-42.

5. Bastyr EJ, Stuart CA, Brodows RG, Schwartz S, Graf CJ, et al. 
Therapy focuses focused on lowering postprandial glucose, non 
fasting glucose, may be superior for lowering HbA1c. Diabetes 
Care 2002;23:1336-41.

6. Klipatrik ES. Glycataed hemoglobin in the year 2000. J Cline pathol 
2000;53:335-9.

7. Erlinger TP, Brancati FL. Postchalenge hyperglycemia in a 
national sample of use Adults with type 2 Diabetes.Diabetes care 
2001;24:1734-8.

8. Tominaga M, Eguchi H, Manaka H, Igarashi K, Kato T, Sekikawa A. 
Impaired glucose tolerance is a risk factor for cardiovascular 
disease, but not impaired fasting glucose. Diabetes Care 
1999;22:920-4.

9. Parkin CG, Brooks N. Is postprandial glucose control important? 
Is it practical in primary care sett ings? Clin Diabetes 2002;20:71-6.

10. Polonsky KS, Given BD, Hirsch LJ, Tillil H, Shapiro ET, Beebe C, 
et al., Abnormal patterns of insulin secretion in non-insulin 
dependent diabetes mellitus. N Engl J Med 1998;313:1231-9.

11. American Diabetes Association. Postprandial glucose 
(consensus statement). Diabetes Care 2001;24:775-8.

12. Vergès B. The impact of regulation of postprandial glucose in 
practice. Diabetes Metab 1999;25:22-5.

13. Monnier L, Colett e C, Rabasa-Lhoret R, Lapinski H, Caubel C, 
Avignon A, et al., Morning hyperglycemia excursions. A constant 
failure in the metabolic control of non-insulin using patients with 
type 2 diabetes. Diabetes Care 2002;25:737-42.

14. The eff ect of intensive treatment of diabetes on the development 
and progression of long-term complications in insulin-dependent 
diabetes mellitus. The Diabetes Control and Complications Trial 
Research Group. N Engl J Med 1993;329:977-86.

15. UK Prospective diabetes study group. Intensive blood glucose 
control with sulphonylurea or insulin compared with conventional 
treatment and risk of complication in patients with type 2 diabetes. 
Lancet 1998;325:837-53.

16. Amini M, Timori A, Aminorroaya A. Quality of care for fi rst-degree 
relatives of type 2 diabetes patients diagnosed with diabetes at 
a screening program one year aft er diagnosis. Rev Diabet Stud 
2008;5:52-8. Epub 2008 May 10.

17. Avignon A, Radauceanu A, Monnier L. Non-fasting plasma glucose 
is a bett er marker of diabetic control than fasting plasma glucose 
of metabolic control. Diabetes Care 1997;20:1822-6.

18. Soonthornpun S, Ratt arasarn C, Leelawatt ana R, Setasuban W. 
Postprandial plasma glucose a good index of control in the type 2 
diabetic patients having near-normal fasting glucose level. Diabetes 
Res Clin Pract 1999;46:23-7.

19. Bonora E, Calcaterra F, Lombardi S, Bonfante N, Formentini G, 
Bonadonna RC, et al., Glucose level throughout the day and 
HbA1c interrelationship in type 2 diabetes. Diabetes Care 
2001;24:2023-9.

20. Cohen RM, Smith EP. Frequency of HbA1c discordance in 
estimating blood glucose control. Curr Opin Clin Nutr Metab Care 
2008;11:512-7.

21. Rohlfi ng CL, Wiedmeyer HM, Litt le RR, England JD, Tennill A, 
Goldstein DE. Defi nning the relationship between plasma glucose 
ana HbA1c. Diabetes Care 2002;25:275-8.

22. Temelkova-Kurktschiev TS, Koehler C, Henkel E, Leonhardt W, 
Fuecker K, Hanefeld M. Postchallenge plasma glucose and 
glycemic spikes are more strongly associated with atheroscelerosis 
than fasting glucose or HbA1c level. Diabetes Care 2002;23:1830-4.

23. Action to Control Cardiovascular Risk in Diabetes Study Group, 
Gerstein HC, Miller ME, Byington RP, Goff  DC Jr, Bigger JT, et al. 
Eff ects of intensive glucose lowering in type 2 diabetes. N Engl J 
Med 2008;358:2545-59. Epub 2008 Jun 6.

Source of Support: Nil, Confl ict of Interest: None declared

[Downloaded free from http://www.ijddc.com on Saturday, October 09, 2010, IP: 59.183.146.111]


