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ABSTRACT

Background: In the management of diabetes mellitus evaluation of diet pattern and glycemic index of preferred food items becomes important to
develop dietary guidelines for diabetics for a better glycemic control.

Objectives: To evaluate diet pattern with glycemic index of preferred food items , HbA1C (glycemic control), and anthropometry of the patients
with type 2 DM

Materials & Methods: Study group consisted of 100 sedentary diabetics aged 40-60 years. 3days dietary recall was administered to assess diet
pattern. Food frequency questionnaire was administered to identify the frequently consumed sources of carbohydrate. Nutritional breakdown and
glycemic index of the food items were derived from standard references. Random blood samples were used to estimate Hb A1C. BMI and
Waist:Hip Ratio were measured. Results obtained were presented as descriptive data.

Results: 52 males (mean age in years 55+6) and 48 females (mean age in years 53+4) completed the study. On evaluation of diet it was found that
most of them consumed high-calorie, high carbohydrate diet compared to their recommended allowances and frequently consumed foods with
high glycemic index. 69% of males and 92% of females had bad glycemic control (Hb A1C >7%).38.46% of males and 54.16 % of females were
found to be overweight (BMI 25-29.9 kg/m?2). 15% of males and 25 % of females were obese (BMI>30). 61.4 % of males had WHR >1.0 and 95.8
% of females had WHR >0.8.

Conclusion: The bad glycemic control and the deviant anthropometric parameters can be attributed to the consumption of food items with high
glycemic index and high calorie diet
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INTRODUCTION »  Anthropometry of the patients with type 2 DM

The epidemic of diabetes is continuing to rise in alarming proportion.
The WHO (2012) has estimated that 347 million people worldwide
have diabetes, of which more than 95% are of Type 2 DM. Diabetes is
rapidly gaining the status of a potential epidemic in India with more
than 62 million diabetic individuals currently diagnosed with the
disease.'” In 2000, India (31.7 million) topped the world with the
highest number of people with diabetes mellitus. The national average
prevalence is around 8% with higher prevalence in South India. In
Bangalore the prevalence is around 12%. According to Wild et al.” the
prevalence of diabetes is predicted to double globally from 171 million
in 2000 to 366 million in 2030 with a maximum increase in India.

The aetiology of diabetes in India is multifactorial and includes genetic
factors coupled with environmental influences such as obesity
associated with rising living standards, steady urban migration, and
lifestyle changes. If left uncontrolled, it can be associated with
complications which can affect various organs including kidneys,
nerves, eyes, heart and blood vessels.

In the management of diabetes mellitus, while pharmacological
therapies are clearly effective,diet has been recognized as a corner-
stone of therapy. There is considerable evidence to show that better
control of blood sugar prevents or delays the debilitating complica-
tions of diabetes *. The use of carbohydrate both in terms of quantity as
well as quality in diabetic diet, has always been a key therapeutic issue
°. Monitoring carbohydrate, whether by carbohydrate counting,
choices, or glycemic index, remain a key strategy in achieving
glycemic control.

The current study intends to evaluate the diet pattern and
anthropometric status of the diabetics so that necessary interventions
can be made for their betterment and to try to mitigate the potentially
catastrophic increase in diabetes that is predicted for the upcoming
years.

OBJECTIVES

To evaluate-

» Dietpattern with glycemic index of preferred food items
»  HbAIC(glycemic control)

MATERIALS & METHODS

This work is an observational, non-interventional study on 100
patients of Bangalore city with type 2 diabetes mellitus selected based
on the eligibility criteria from the patients attending the Diabetic
Clinic, Victoria Hospital, BMCRI, Bangalore.

The study included males and females,40-60 years old, known cases of
type 2 DM, with sedentary lifestyle We excluded patients on
medications other than insulin or oral hypoglycemic drugs, history of
complication due to DM, chronic systemic illness like hypertension or
hypothyroidism, psychiatric illnesses

The study group consisted of 52 males and 48 females fulfilling the
eligibility criteria. Written informed consent was taken followed by
relevant history taking and general physical examination.

Height was measured using a wall-mounted stadiometer (CMS
Instruments, London, UK) and body weight was recorded in fasting
state using Equinox BR-9201 weighing scale. Waist: Hip Ratio was
measured and BMI was calculated using Quetelet's index
[BMI=weight(kg)/height’(m)]

Recommended Daily Allowances (RDA) for each individual was
noted separately using the reference values °. The dietary status was
assessed using a 3-days dietary recall method. The mean nutritional
breakdown (total energy, carbohydrate, proteins and fat intake) was
calculated using the reference values ™’ . A food frequency
questionnaire (FFQ) was administered to identify the frequently
consumed sources rich in carbohydrate i.e cereals, fruits, roots and
gubers. Glycemic index of these food items were found from references

On history taking it was found that none of the participants were
involved in regular physical activity.

Random blood samples from the antecubital vein were collected in the
sitting position, in an EDTA vacutainer and HbA1C was estimated
using commercially available kits.

| 24 |—| International Journal of Scientific Research |



Volume-7 | Issue-3 | March-2018

PRINT ISSN No 2277 - 8179

BMI (kg/m®) was used to classify the study group into underweight
(<18.50), normal (18.50-24.99), overweight (25-29.9) and obese ( >
30).” HbA1C was used to categorise good(< 7%) and bad (> 7%)
glycemic control. " Food items were classified into 3 groups as per
their glycemic index- Low (<55), Medium (55-70), High (>70) "

Data are presented as mean (SD), and percentages dependent on the
distribution of the data.

RESULTS
52 males (mean age in years 5546 ) and 48 females ( mean age in years
53+4 ) were enrolled in and completed the study.

Diet Pattern

The RDA for energy, carbohydrate, protein and fats for Indians
recommends that contribution of carbohydrates to total energy intake
should be 45-65%, from proteins 10-35% and from fats 20-35%. The
recommended energy intake is on an average 2320 kcal/day for
sedentary men and 1900kcal/day for sedentary women. The mean
nutritional breakdown of the dietary intake of the sample as obtained
from the 3-days dietary recall are shown in Table 1. It is observed that
the study group is consuming high calorie diet with high consumption
of carbohydrates.

Table 1. Mean composition of dietary intake of the sample.

IBMI (in kg/m’) 25.86+4 27.61+4

\Waist: Hip ratio 1.02+0.07 0.96+0.09

MALES FEMALES
OBSERVED | RDA (OBSERVED | RDA
Energy (in kcal/day)| 2336+311 2320 | 2283+384 | 1900
% Energy 69.53+6 45-65 69.2+7 45-65
carbohydrate
% Energy protein 11.843.7 10-35 11.34£5 10-35
% Energy fat 18.69+3.9 | 20-35 19.5+4 20-35

Food frequency questionnaire

We identified the following foods to be frequently consumed by the
diabetics:

»  Cereals: whiterice, wheat and ragi

»  Fruits: apple, sweetlime and banana

*  Rootsand tubers : potato, carrot, beetroot, raddish

The glycemic index of these food items and the percentage of the study
group consuming these is presented in Table 2

Table 2. Source of carbohydrates , their glycemic index and the
distribution of diabetics preferring these items.

CEREAL GLYCEMIC INDEX FREQUENT
CONSUMERS
White rice 73+4 46 (46% )
Wheat 5244 46 (46 %)
Ragi 67+5 8 (8%)
FRUIT GLYCEMIC INDEX FREQUENT
CONSUMERS
Apple 3642 32 (32%)
Sweetlime 4343 30 (30%)
Banana 5143 38 (38%)
ROOTS & GLYCEMIC INDEX FREQUENT
TUBERS CONSUMERS
Potato 78+4 24 (24%)
Carrot 3944 38 (38%)
Beetroot 65 20 (20%)
Raddish 47 18 (18%)

Anthropometric status of the study group are described in Table 3

Table 3. Baseline anthropometric characteristics of the study
group.

MALES FEMALES
Total number enrolled 26 24
|Age (in years) 5546 53+4
Height (inm) 1.66+0.08 1.62+0.08
(Weight (in kg) 70.65+10 72.21+£11

Glycemic control
Glycemic control of the study group as determined by the HbA1C
levels is shown in Table 4 . It is observed that women have a worser

glycemic control than men.

Table 4. Glycemic control of the sample.

GLYCEMIC CONTROL MALES FEMALES
Good 16 (30.77%) 4(8.33%)
Bad 36 (69.23%) 44 (91.67%)
Body mass index

Table 5 shows that the prevalence of obesity and overweight is more
among females when compared to males.

Table 5. Distribution of study group as per BMI

MALES FEMALES
CATEGORY | NUMBER |PERCENTAGE|NUMBERPERCENT]
AGE
NORMAL 24 46.15 10 20.83
OVERWEIGHT] 20 38.46 26 54.16
OBESE 8 15.38 12 25
Waist Hip ratio

WHR is an approximate index of intra-abdominal fat mass and total
body fat. There is an increased risk of metabolic complications for men
with WHR >1.0 and women with WHR>0.8. Table 3 shows that the
mean values of WHR in both men and women are above this range.
Table 6 shows the number of participants with increased WHR

Table 6. Distribution of study group as per Waist Hip Ratio

NUMBER PERCENTAGE
Males ( with WHR >1.0) 32 61.4
Females ( with WHR >0.8) 46 95.8

DISCUSSION

In this descriptive study we have tried to provide a snapshot of diet
patterns and food preferences among diabetics of Bangalore city. On
assessment of their diet pattern we found that majority of them
consume high calorie, high carbohydrate diet and prefer food items
with high glycemic index. Majority of the participants were found to
have poor glycemic control and this percentage was higher among
females. On assessment of BMI, it was found that majority of the
participants are overweight or obese and also have high WHR. Again,
this percentage was higher among females. Also none of the
participants indulge in regular exercise routine. From a pathogenetic
perspective our observation offers evidence for implicating imprudent
diet pattern as index a cause for poor glycemic control and deviant
anthropometric parameters in these diabetics.

Post prandial blood glucose and insulin responses are influenced by the
amount of carbohydrate consumed and its glycemic index “. It has
been hypothesised that low glycemic index foods may benefit weight
regulation in two ways: by promoting satiety and promoting fat
oxidation at the expense of carbohydrate oxidation " . There are data
suggesting that by replacement with a low glycemic index
multinutrient supplement can improve glycemic and weight control in
type 2 DM 14 Diet and lifestyle management have a critical role in
treatment of type 2 DM. Although much research has been done on
glycemic index of different food items and their role in glycemic
control, our observations depict clearly that there is a lack of public
awareness regarding this important concept. It also throws light on the
fact that clinicians are overlooking on the diet and lifestyle of the
diabetics *'*'""". There are guidelines for nutritional management of
hyperglycemia in type 2 DM but unfortunately these are rarely
implemented. Hence, there is an urgent calling to develop necessary
lifestyle interventions and make nutritional counselling mandatory for
diabetics to improve their clinical prognosis and also to ring down the
exuberantly emerging problem of diabetes.

The strength of this study is that it provides a true picture of how
clinical medicine is overlapping the basic physiological and nutritional
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principles in attempt to control diabetes solely by pharmacological
treatment. Also, the study highlights the lack of awareness among the
population about glycemic index and other related nutritional aspects.
The limitation of this study includes a small sample size and also, since
this study is done only on diabetics of Bangalore city, the results should
be cautiously generalised. Assessment of other parameters like lipid
profile would have added to the value of this study.

To conclude, diet patterns and anthropometry show unfavourable
trends in diabetics despite regular pharmacological therapy. This
would worsen the clinical prognosis and complications in them.

ACKNOWLEDGEMENT

We are thankful to all the staff and postgraduate students of
Department of Physiology BMCRI for their support, encouragement
and valuable suggestions during this study.

Conflict of Interest: Nil
Source of Funding: Self
Ethical Clearance: Institutional ethical committee

REFERENCES

1. Joshi SR, Parikh RM. India - diabetes capital of the world: now heading towards
hypertension. J Assoc Physicians India. 2007;55:323-4.

2. Kumar A, Goel MK, Jain RB, Khanna P, Chaudhary V. India towards diabetes control:
Key issues. Australas Med J. 2013;6(10):524-31.

3. Wild S, Roglic G, Green A, Sicree R, King H. Global prevalence of diabetes-estimates
for the year 2000 and projections for 2030. Diabetes Care. 2004;27(3):1047-53.

4. Skyler JS. (1979) Complications of diabetes mellitus : relationship to metabolic
dysfunction. Diabetes Care 2 : 499-509.

5. JarrettRG. (1981) .More about carbohydrates. Diabetologia 21 : 427-429.

6. ICMR (2010), Nutrient requirement and recommended dietary allowances for Indians,
AReportofthe Expert Group of ICMR.

7. Gopalan C et al (1989). Nutritive Value of Indian Foods, National Institute of Nutrition,
Hyderabad.

8. Dietary Guidelines for Indians, National Institute of Nutrition, ICMR Hyd. 1998.

9. Park K. Park’s Textbook of Preventive and Social Medicine. BHANOT 2007,19e.

10.  CarusoL, Silliman R. Harrison’s Principle of Internal Medicine Mc Grawhill, 2008, 17e.

11. Cui H, Yang Y, Bian L, He M. Effect of food composition of mixed food on
glycemic index. Weisheng Yanjiu 1999;28:356-358

12. Jenkins DJ, Wolever TM, Taylor RH, Barker H, Fielden H, Baldwin JM, Bowling AC,
Newman HC, Jenkins AL, Goff DV. Glycemic index of foods: a physiological basis for
carbohydrate exchange. AmJ Clin Nutr 1981; 34: 362-366

13.  Brand-Miller JC, Holt SH, Pawlak DB, McMillan J. Glycemic index and obesity. Am J
ClinNutr2002; 76: 281S-2815S

14.  Goff LM, Cowland DE, Hooper L, Frost GS. Low glycaemic index diets and blood
lipids: a systematic review and meta-analysis of randomised controlled trials. Nutr
Metab Cardiovasc Dis. 2013;23(1):1-10.

15, American Diabetes Association. Standards of medical care in diabetes—2012. Diabetes
Care.2012:35:S11-63.

16. Canadian Diabetes Association Clinical Practice Guidelines Expert Committee.
Canadian Diabetes Association 2008 Clinical Practice Guidelines for the Prevention and
Management of Diabetes in Canada. Can J Diabetes. 2008;32:S1-201.

17. Indian Council of Medical Research (2005). Guidelines for Management of Type 2
Diabetes. [online] Available from icmr.nic.in/guidelines_ diabetes/guide_diabetes.htm.
[Accessed December, 2012].

18. International Diabetes Federation (2005). Global Guideline for Type 2 Diabetes.
[online] Available from www.idf.org/global-guideline-type-2- diabetes-2005.
[Accessed December, 2012].

19. National Institute of Nutrition (2010). Dietary Guidelines for Indians: A Manual.
[online] Available from www.ninindia.org/ DietaryguidelinesforIndians-Finaldraft.pdf.
[Accessed December, 2012].

| 26 |—| International Journal of Scientific Research I




