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Objectives: To calculate the glycemic index (G.I) of the diet (MeanG.I
considering dietary chart of one week) of patients with Type2 Diabetes
of more than 10 years duration.To study the complications prevalent at
the time of inclusion in the study, in these patients with type 2 diabetes
of chronic duration.To co-relate the G.I (Glycemic Index) of the diet
with the prevalence of complications in patients with type 2 diabetes.
Methodology: Patients attending diabetic OPD as well as indoor
patients were included . All patients with a history of type 2 diabetes
mellitus of more than ten year duration with documented reports for the
same were included.Duration of study : 1 yearGlycemic index of the
mixed meal consumed by the patient based on this weekly dietary chart
was calculated.Study subjects : 102 Data analysis done by
SPSS.Ethical clearance was taken.
Results and Conclusions: All microvascular or macrovascular
complications had a direct co-relation with glycemic index.The
maximum glycemic index observed was 124.16 and the minimum was
36.73. The mean glycemic index seen was 72.06.
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Introduction:-

The glycemic index or G.I is a measure of the effects of carbohydrates on blood sugar levels. Carbohydrates that
break down quickly during digestion and release glucose rapidly into the bloodstream have a high G.I;
carbohydrates that break down more slowly, releasing glucose more gradually into the bloodstream, have a low G.I.
The concept was developed by Dr. David J. Jenkins and colleagues[1] in 1980—1981 at the University of Toronto in
their research to find out which foods were best for people with diabetes. A lower glycemic index suggests slower
rates of digestion and absorption of the foods' carbohydrates and may also indicate greater extraction from the liver
and periphery of the products of carbohydrate digestion. A lower glycemic response usually equates to a lower
insulin demand but not always, and may improve long-term blood glucose control[2].
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Diabetes Mellitus Type 2 is one of the most common endocrinopathy present today accounting for the most common
cause for ESRD (End Stage Renal Disease) and other complications like blindness and CAD (Coronary Artery
Disease). Therefore, attempt is made to study the complications prevalent in patients with long-standing diabetes
and their co-relation with the effect of dietary carbohydrate intake on the prevalence of complications i.e.the co-
relation with G.I.

Aim And Objectives:-

1. To calculate the glycemic index (G.I) of the diet (Mean G.I considering dietary chart of one week) of patients
with Type 2 Diabetes of more than 10 years duration.

2. To study the complications prevalent at the time of inclusion in the study, in these patients with type 2 diabetes
of chronic duration.

3. To co-relate the G.I (Glycemic Index) of the diet with the prevalence of complications in patients with type 2
diabetes.

Materials And Methods:-
Study type: Observational study

Duration of study : 1 year
Study place: Diabetic OPD and indoor diabetic patients of a tertiary care hospital
Study Duration: August 2010 to August 2011.

Inclusion Criteria:

1. Patients of age > 40 years of either sex.

2. Duration of Type 2 Diabetes Mellitus for more than 10 years.
3. Patient with hypertension and hyperlipidemia.

Exclusion Criteria:
Patient presenting in DKA or HHS or any other acute severe metabolic complication of Diabetes.
Duration of disease less than 10 years.
Significant comorbid illnesses such as liver disease, cancer, pregnancy or nursing mothers.
Bed ridden patients.
Patients not giving consent.
Complete general and systemic examination done.
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Investigations:
Complete hemogram, fasting and post prandial blood sugars, liver function tests, chest X-Ray, ECG; and USG
abdo-pelvis wherever indicated were done.

Serum creatinine, fundus for retinopathy, urine routine and microscopy especially for proteinuria, bio-thesiometry
for peripheral neuropathy,serum triglycerides and cholesterol and 2D ECHO were recorded.

A detailed weekly dietary chart was obtained also care was taken to avoid taking dietary history during festival
period wherein there are temporary but gross changes in diet.

The average Glycemic index of the mixed meal consumed by the patient based on this weekly dietary chart was
calculated using the following formula-

The method of calculating Glycemic Index [93] of a meal containing for example three carbohydrate containing
foods, A, B, and C with G.I (Glycemic Index) of G.I(A), G.I(B), and G.I(C), respectively-

The total meal carbohydrate in grams (g) equals the sum of the three carbohydrate components:
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g =g(A)+ gB)+ g(C) [g(A)=gram carbohydrate in food A, g(B)and g(C), for grams carbohydrate in food B
and C respectively]
The proportion of carbohydrate from each food is calculated first; for example:

P(A)=(gA/g) [P(A) is the proportion of carbohydrate in food A]

This value is multiplied by the GI for that food to givethe G.I contribution ofthat food to the total meal
glycemicindex; for example:

MG.I(A)= P(A) X G.I(A)

where MG.I(A) [Mean Glycemic Index of food A] is the G.I contribution of food A to the totalmeal glycemic
index. The G.I contributions of each food [MG.I(A), MG.I(B), and MG.I(C) ] are added to give-

the total meal glycemic index (MG.I):
MG.I = MG.I(A) + MG.I(B) + MG.I(C)
Using this formula the total meal glycemic index was calculated for each meal consumed by the patient in a week’s

time. The meanglycemic index of a meal for that patient was calculated by summing up the total meal glycemic
index of each meal of the week and then dividing it by the number of meals taken by the patient during that week.

Data Analysis:
SPSS, Chi square test, ANOVA

Ethical clearance was obtained for the study.

Results:-

Out of the 114 patients who fulfilled the criteria for inclusion 12 denied the consent for the same and hence excluded
from the study. Therefore this observational study consists of 102 patients with type two diabetes mellitus of more
than ten years duration.

The cases in this study was ranging from 38 to 82 years with average age being 57.95 years, where 49.0% cases
were male and 51.0% cases were female.

49.0% cases in this study belonged to lower economic status group followed by 48.1% cases that belonged to lower
middle economic status and 2.9% cases belonged to upper middle economic status.

Parameter The mean glycemic index seen | Anova test
in the group

Creatinine >1.7 mg% 87.81 +/-16.38 * p < 0.05 significant
Urine proteinuria-
No proteinuria 55.35+/-10.49 *p<0.05

significant
1+ 75.05 +/- 14.55
2+ 94.43 +/- 14.23
Presence of ischemic heart disease 96.03 +/- 16.11 * p <0.05 significant
Retinopathy- * p <0.05 significant
No retinopathy 55.52 +/-10.51
Grade 1 74.51 +/- 11.61
Grade 2 91.51 +/- 14.97
Grade 3 104.13 +/- 12.63
Neuropathy- * p <0.05 significant
No neuropathy 55.12 +/- 10.48
Mild 74.61 +/- 12.36
Moderate 92.15 +/-16.87
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Severe 101.03 +/- 10.80
Patients requiring insulin 94.25 +/- 14.55 * p <0.05 significant
Discussion:-

Consuming diet with high glycemic index has higher association with the prevalence of microvascular
complications. This can be attributed to various reasons including high levels of blood glucose seen following
consumption of high G.I diets and also high oxidative stress seen with high glucose levels. [9][10]. Epidemiologic
data in a past study suggest that a high dietary glycemic load from refined carbohydrates increases the risk of CHD
(coronary heart disease) independent of known coronary disease risk factors. [3][4] [5]

The above findings re-emphasize that dietary factors have a great influence on the control of diabetes mellitus.
Patients consuming diets with low glycemic index have well controlled sugars as evident by a low HbAlc and also
less prevalence of complications of diabetes mellitus. This protective effect of low glycemic index diet on
development of complications of diabetes mellitus needs further study as significant amount of morbidity arising
from diabetes mellitus can be prevented by making dietary modifications. Also dietary patterns are different for
different communities and with different cultures. Hence it is important to find out the common foods used by
different communities which have a low Glycemic index and encourage their use more regularly. This move can be
effective in a resource constrained country like India especially considering the fact that India is the potential
diabetic capital of the world in 2030. [6]

Conclusion:-

1. 41 patients out of 102 (41.19%) were aged less than or equal to 55 years and had been suffering from the
disease for more than 10 years .

2. 57/102 (55.88%) patients had hypertriglyceridemia and 32/102 (31.37%) had hypercholesterolemia. Also
23/102 (22.54%) patients had hypertension .

3. The study of the average glycemic index of the diet of the patients showed that the maximum glycemic index
observed was 124.16 and the minimum glycemic index observed was 36.73. The mean glycemic index seen was
72.06.

4. Mean glycemic index of the cases with serum creatinine < 1.7mg% was 56.31 that was less than 87.81 among
the cases with serum creatinine > 1.7 mg% and the difference between the two was found to be statistically
significant. Also the mean glycemic index of the cases with urine proteinuria 1+ was 75.05and 94.43among
cases with urine proteinuria 2+; which was significantly more than 55.35 among cases that showed absence of
urine proteinuria.

5. Also the mean glycemic index was 96.03 in the group of patients that showed presence of IHD (Ischemic Heart
Disease) and it was significantly more than G.I of 63.86 among the cases with absence of IHD.

6. Mean glycemic index of the cases with retinopathy grade 3 on fundus examination was 104.13 that was
significantly more than mean glycemic index of the cases with other grades of retinopathy and with the cases
that showed absence of retinopathy on fundus examination. Mean glycemic index of the cases with retinopathy
grade 2 was 91.51 that was significantly more than mean glycemic index of the cases with retinopathy grade 1
and cases that showed absence of fundus retinopathy.

7.  Mean Glycemic index of the cases with severe grade of neuropathy on biothesiometry was 101.03 that was
more than 92.15 among cases with moderate grade of neuropathy and was also more than a glycemic index of
74.61 among cases with mild grade neuropathy.

8. Mean glycemic index of the cases who were on insulin was 94.25 that was more than 60.47 among the cases
who were not on insulin and the difference between them was statistically significant.

9. A higher mean glycemic index was in general more significantly associated with high prevalence of chronic
complications in patients with diabetes mellitus type2 of chronic duration.
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