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ABSTRACT Introduction: Type2 diabetes mellitus is reaching epidemic proportions in the Indian subcontinent over

the year. In this study we test for relationship between duration of illness, BMI and blood glucose levels

with HBA1C value.

Material and Methods: 100 patients with Diabetes Mellitus were taken for this study. Their anthropometric and disease history
was noted down and HbAlc and blood glucose levels were estimated biochemically and tests were applied to study correlation

between various values.

Result: The duration of diabetes and BMI were not related to HbAlc levels, however FBG AND PPG were correlated significantly
with HbAlc levels. Also BMI, duration of diabetes, FBG and PPG were found to be independent predictors of HbAlc levels in

these patients.

KEYWORDS :

INTRODUCTION

Non communicable diseases are the leading cause of
mortality which includes cardiovascular disease,
cerebrovascular disease, cancer, chronic respiratory disease
and diabetes. Diabetes mellitus is assuming epidemic
proportion in India as non communicable disease. The
prevalence of diabetes mellitus in Indian population has
consistently increased from 5 % in 1982 to 9% in 2014 which
has been proposed to increase futher in future. Increasing
body weight and reduced physical activity are the two most
important risk factor for diabetes mellitus with a prevalence
rate of 21.4 % and 12.1% respectively. Among all ages, 2% of
all deaths in India accounts alone for diabetes mellitus and
hence posing a major public health threat.

The prevalence of diabetes is expected to differ among
subgroups of the population in India because of its large
socio-economic and lifestyle differences. The prevalence of
type2 diabetes mellitus in urban areas is 2.1 % and in rural
areas is 1.5%. In various samples in various studies on Indian
population, the overall prevalence of diabetes mellitus was
12%, 5.9%, 33.5% and 4.5% hence indicating the high
prevalence of diabetes mellitus in Indian population and an
urgent need of intervention.

The current diagnostic criteria for diagnosis of diabetes is
based on oral glucose tolerance test where the fasting plasma
glucose of 126mg/dl or two hour plasma glucose of 200mg/dl.
Glycosylated hemoglobin(HBalc) has generated a lot of
interest in recent times and is a modified hemoglobin
molecule with stable addition of glucose that is linked
covalently to the n-terminal valine of the beta chain. HBalc
has been recently proposed as a new test to diagnose
diabetes with the cutoff value of 6.5%. HBalc is independent of
last meal, has less variability and is consistent in reflecting
glucose level over the last 8 to 12weeks.

The aim of our study is to find correlation between body mass
index(BMI), duration of illness, fasting blood glucose(FBG),
postprandial blood glucose(PPG) and HBalc level.

MATERIAL AND METHODS

After taking the ethical committee from the hospital, 100
patients who were diagnosed of type2 diabetes mellitus
attending the OPD and on treatment with oral hypoglycemic
agents metformin and/or glimepiride were taken. Informed
consent was taken.

Detail history including all the vital parameter including age,
height, weight, duration of illness, etc was taken from all the
patient and duly noted down. body mass index was calculated
using the formula of weight divided by square of height.

Fasting blood glucose and postprandial 2 hours glucose was
estimated by glucose oxidase peroxidase method.HBalc was
estimated by modified ion-exchange high performance liquid
chromatography method using an automatic calibrated
chemistry analyser on blood in EDTA vial.

Data was collected by various methods on to Microsoft Excel
and SPSS25.0 software was used for statistical analyses. The
correlation of BMI, duration of illness, fasting blood glucose
and postprandial blood glucose with HBalc was analysed
using Spearman correlation. To assess whether BMI, duration
of illness, fasting blood glucose and postprandial blood
glucose are predictors of HBalc value, linear regression was
applied.

RESULT

Out of hundred patients, 60 were male and 40 were female.
The mean age of the study population was 5Syyears with the
range of 40 to 8 years. The duration of illness in the study
population was 9years. The mean BMI was 29.6 kg/m? with
range of 18 to 48 kg/m?. Patient had a mean fasting blood
glucose of 160 mg/dl and a mean postprandial glucose of 240
mg/dl. The mean HBalc was 8.3 % with maximum value of up
to 14%.

HBalc was found to be correlated to fasting blood glucose
with a correlation coefficient of 0.476 (p<0.01). HB alc was
found to be corelated to PPG with correlation coefficient of
0.456 (p<0.01) as shown in tables. BMI was found to be not
correlated with HBAlc.

There was no statistically significant correlation between
duration of illness and HBalc value.

Fasting blood glucose, postprandial blood glucose, duration
of illness and BMI were found to be predictor of HBalc value
when linear regression was applied to test the relationship.
The predicted value of HBalc on the basis of these variables
lies close to the actual values of HB alc on y axis and x axis
respectively. We can predict the HB alc value in the in a linear
manner if if we know the FBG values and is statistically
significant (p<0.05).
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Table 1. Variables of Type 2 DM patients involved in pathogenesis and morbidity and mortality of
VARIABLES MEAN STANDARD DEVIATION|  diabetes mellitus.
AGE IN YEARS 55.4 15.2 REFERENCES
DURATION IN YEARS |9.2 6.1 1. WHO Diabetes country profiles 2016. www. searo. who. int /india/
BMI 29.6 10.4 topics/diabetes_mellitus/en/
FBG 160 60.8 2. Mohan V, Anjana RM, Pradeep R, Unnikrishnan R, Kaur T, Das AK. The ICMR
INDIA B Study-A Compendum of Type 2 Diabetes in India: Lesson learnt from
PPBG 240.2 90.2 the nation; Chapter 241:1104-1110.
HBA1C 8.3 1.9 3. Ramachandran A, Snehalatha C, Kapur A, Vijay V, Mohan V, Das AK et al.
N Diabetes Epidemiology Study Group in India(DESI).High prevalence of
Table 2. Correlation between PPG and HBA1C values. diabetes and impaired glucose tolerance in India:National Urban Diabetes
MAN' s Survey. Diabetologia. 2001; 44:1094-1101.
SPEAR S|HBAIC Corr?l(_'ﬂlon 1.000 0.456 4. Sadikot SM, Nigam A, Das S, Bajaj S, Zargar AH, Prasannakumar KM et al.
RATIO coefficient Diabetes IndiaThe burden of Diabetes and Impaired glucose tolerance in
Sig. (2 tailed) . .000 India using the WHO 1999 criteria: Prevalence of Diabetes in India
Study(PODIS).Diabetes Res Clin Pract.2004;66:301-307.
N 100 100 S. Singh RB, Pella D, Mechinova V, Kartikey K, Demeester E, Tomar RS et al. Five
PPG Correlation 456 1.000 City Study Group.Prevalence of obesity,physical inactivity and undernutrition
- ,a triple burden of diseases during transition in a developing country. Acta
coefficient Cardiol. 2007 Apr;62(2):119-27.
Slg. (2 tculed) .000 . 6. Mohan V, Mathur B Deepa R, Deepa M,Shukla DK, Menon GR, Ananad K,
N 100 100 Desai NG, Joshi PR Mahanta J, Thankappam KR, Shah B. Urban rural
differences in India-the WHO-ICMR Indian NCD risk factor surveillance
Table 3. Correlation between FBG and HBA1C values. .Diabetes research and clinical practice.2008;80: 159-168.
7.  World Health Organization. Definition and diagnosis of diabetes mellitus
SPEARMA (HBAIC Correlation 1.000 0.476 and intermediate hyperglycemia. Report of a WHO/IDF Consultation,
N'S RATIO coefficient Geneva, WHO.2006:3.
- - 8.  World Health Organization. Use of Glycated Hemoglobin in the diagnosis of
Slg~ (2 tailed) |. .000 Diabetes Mellitus: Abbreviated report of a WHO consultation.Geneva,
N 100 100 WHO.2011:1-25.
N 9. D'Embden M. Glycated haemoglobin for the diagnosis of diabetes.Australian
FBG Correlation 476 1.000 Prescriber.2014;37(3):98-100.
coefficient 10. American Diabetes Association. Standards of medical care in diabetes-
- - 2012.Diabetes Care.2012;35 Suppl 1:511-63.
Slg' (2 tailed) |.000 - 11. Nathan DM, Turgeon H, Regan S. Relationship between glycated
N 100 100 haemoglobin levels and mean glucose levels over time. Diabetologia.
2007;50:2239-44.
DISCUSSION 12. Trinder P Determination of glucose in blood using glucose oxidase with an
The majority of study population I was in the middle age alternative oxygen acceptor. Ann Clin Biochem.1969;6:24-7.

t £40 to 60 imilar i t to the global dat 13. Bisse E, Abraham EC. New less temperature sensitive microchromatographic
category o o years similar in 'pC[ erm 1o the glo. C[ ; ata method for the separation and quantitation of glycosylated haemoglobins
where 30 to 70 years of age was studied to study the majority of using a non-cyanide buffer system.].Chromatogr. 1985;344:81-91.
diabetes morbidity and mortality. Mohan V et al in his study 14. Najeeb Q, Singh J, Pandey R, Mahajan R. A comparative study of fasting,

. . . postprandial blood glucose and glycosylated haemoglobin for diagnosing
ct_)laborat(_e it at National l_evel the per_centage of dlagnose(% diabetes mellitus in staff members of MMIMSR, Mullana, Ambala. Medical
diabetes in males was higher than in females. Satyawati Journal of Dr D.Y.Patil University. March-April 2015;8(2):158-164.
duration range from 1 years to 13 years. Increase HB alc 15. ArnetzBB,KallnerA,TheorellTL.Theinfluenceofagingon

1 - . . . R HbAlc.].Gerontol.1982;37:648-650.
values was seen with ll:lcrea_se duratlor_l of diabetes in studies 16. Kilpatrick ES, Dominiczak MH, Small M. The effects of aging on glycation and
by Arnetz et al. and kilpatrick et al. Vinod study HB alc and the interpretation of glycemic control in Type 2 diabetes.Q.].Med.1996;89:307-
duration of diabetes had no correlation. Kabadi et al. in their 312,
o ege R . . 17. Kabadi UM. Glycosylation of proteins. Lack of influence on aging.Diabetes
study found no significant relationship between duration of Care.1998:11:421-432.
diabetes and blood glucose. The BMl in the study group range 18. Colditz GA, Willett WC, Stamofer MJ, Masson JE, Hennekens CH, Arky RA,
from 23 to 31 kg per metre square and no correlation was Seizer'FE.Wf-:‘ightcxsariskfc!ctorforclinicaldiabetesinwomen.A
f dbetw BMI dHBale. H R tudi h m] Epidemniol.1990;132(3):501-513.
oun etween X CII-l alce. _owever anous stu 1e_s q‘_,e 19. Guilherme A, Virbasius JV, Puri V, Czech MP. Adipocyte dysfunction linking
shown that there is increased risk of diabetes and insulin obesity to insulin resistance and Type 2 diabetes. Nat Rev Mol Cell
resistance with increased BMI. BMI and glucose metabolism Biol.2008;10(4):412-419. ) )
lex Li related df lioid hich d ited i 20. Gupta S, Puppalwar PV, Chalak A. Correlation of fasting and post meal
are complex Lirelated and iree fipids which are . epos_1 ed n plasma glucose level to increased HbAlc levels in type 2 diabetes mellitus.int
hepatocytes are shown to alter glucose metabolism this may ] AdvMed.2014;1(2):127-131.
be the reason behind lack of correlation between BMI and HB 21. Ghazanfari Z, Hqgl?doost AA, Alizadeh SM,_Atupour], Zolala FA comparison
ale of HbAlc and fasting blood sugar tests in general population.Int J Prev
. Med.2010;1(3):187-194.
22. Rohiling CL, Wiedmeyer HM, Little RR, Engkand JD, Tennill A, Glodstein DE.
in our study we found a statistical is significant correlation geﬁniggi(z‘)hzeﬁ"ezl;‘;iOHShiP between plasma glucose and HbAlc.Diabetes
. . are; :275-273.
between fGStlng GTld pOStpl’d:}’ldlf‘ﬂ g]'ucose and HB Cf].C .folue. 23. Tahara, Shima K. The response of GHb to stepwise plasma glucose change
Gupta ET al. confirmed our findings and reported significant overtime in diabetes patients. Diabetes Care.1993;16:1313-1314.

correlation between FBG and Hbalc value. Gazafari et al.
and Rohlfing et al. also found similar correlation between fbg
and HBalcvalue.

I our study be found statistical is significant relationship
between BMI duration of illness fasting blood glucose and
postprandial with HBA1C values. To study the relationship we
applied linear regression to the study data. The results were in
correlation with the study by ruffling etal. which showed a
productive relationship between plasma glucose and HBalc
values. In our study we observed plasma glucose along with
BMI and duration of illness action to protect the value of
Hbalc.

CONCLUSION

HB alc maybe used for monitoring type 2 diabetes mellitus in
conjunction with plasma glucose. HBA1C is dependent on BMI
duration of illness and blood glucose levels and therefore
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