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1. Introduction

Diabetes is a major health problem that has attained 
alarming levels. Today, nearly half a billion people are 
existing with diabetes worldwide. In 2019, it is estimated 
that 463 million people have diabetes and this number 
is projected to reach 578 million by 2030 and 700 
million by 2045. Two-thirds of people with diabetes 
live in urban areas1. Diabetes prevalence increases with 
age and the highest estimated prevalence is in people 
older than 65. In 2019, the estimated number of people 
with diabetes aged 65–99 years is 135.6 million (19.3%) 
and if the trend continues, the number of people above 
65 years with diabetes will be 195.2 million in 2030. 
Thus, there will be a significant increase in the diabetes 
population of the aging societies in the next 25 years 

which will lead to inevitable public health and economic  
challenges2.

Diabetes and elevated blood glucose level are 
associated with a wide range of cardiovascular conditions 
that collectively comprise the largest cause of both 
morbidity and mortality for people with diabetes3. In 
addition, elevated blood glucose levels are associated 
with a common set of risk factors, like overweight, 
low levels of physical activity, faulty dietary habits and 
smoking. This wide range of risk factors is accompanied 
by numerous opportunities to reduce risk. By following 
a healthy diet regimen and physical activity the risk of 
cardio vascular diseases can be reduced. These goals can 
be achieved through implementation of health system-
based approaches like patient education4. In addition, 
community and population-wide approaches that 
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facilitate increasing levels of physical activity and diets 
rich in fresh fruits and vegetables, whole grains, cereal 
fibres and healthy fats will reduce long-term risk for 
people with diabetes5. With the above background the 
objectives of the study have been framed to study about 
the Body Mass Index, physical activity pattern and dietary 
pattern of the selected type 2 diabetes subjects.

2. Material and Methods

An Ex post facto, survey was carried out among 500 
type 2 diabetes subjects using a pre-tested questionnaire. 
Using purposive sampling technique, from five diabetes 
specialty clinics 500 subjects visiting as outpatients for a 
period of 6 months from January 2016 to June 2016 were 
surveyed.

Inclusion criteria: Male and Female diabetic patients of 
40–60 years willing to participate in the survey.

Exclusion criteria: Pregnant and Lactating mothers.

After obtaining informed consent using a validated 
questionnaire data was elucidated. Institutional ethical 
clearance was obtained before commencement of the study.

Through the questionnaire, information like 
demographic profile, life style pattern, physical activity 
pattern, anthropometric data, personal stress scale and 
dietary pattern were collected. Body Mass Index was 
calculated using the body weight and height measurements 
using the formula BMI = weight (kg)/height2 (m). Food 
frequency questionnaire was used to study about the meal 
pattern of the subjects. Subjects were requested to complete 
a 3-day 24-hour dietary recall to analyze total energy 
intake from carbohydrate, proteins and fats. Instrument 
validated and used by Sharkey and Gaskill, 20076 was used 
to elicit physical activity pattern of the participants. 

3. Results and Discussion

3.1 Body Mass Index (BMI)
The Body Mass Index of the subjects was assessed 

using the Quetelet index. BMI, formerly called the 
Quetelet index,  is a measure for indicating nutritional 
status in adults. It is defined as a person’s weight in 
kilograms divided by the square of the person’s height in 
meters (kg/m2)”7.

From Table 1 it is evident that 66.8% of the subjects had 
normal BMI, 18.2% were overweight while 8.4% and 6.6% 
were obese and underweight respectively. Despite lower 
BMI Asian-Indian phenotype have more predisposition 
to develop type 2 diabetes.

3.2 Physical Activity Pattern
Physical activity improves cardiorespiratory fitness, 

vigour, glycemic control, lipid profile decreases insulin 
resistance and maintains weight.

Table 1. Body Mass Index of subjects

BMI classification (kg/m2) Number Percent
Underweight (Below 18.5) 33 6.6
Normal (18.5–24.9) 334 66.8
Overweight (25.0–29.9) 91 18.2
Obese (Above 30) 42 8.4
Total 500 100

BMI classification source: WHO. 2015

Table 2. Percent distribution of subjects based on 
physical activity

Pattern of exercising
Subjects

N Percent
Yes 450 90
No 50 10

Intensity of activity Score N = 30 Percent
Sustained heavy breathing 5 - -
Intermittent heavy breathing 4 - -
Moderately heavy 3 - -
Moderate 2 - -
Light 1 24 80
Duration of activity Score N %
More than 30 minutes 3 - -

20–30 minutes 2 11 36.6

10–20 minutes 1 13 43.3

Frequency of activity Score N %

Daily 5 18 60

3–5 times a week 4 12 40

 *Source: Sharkey and Gaskill, 2007
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The formula by Sharkey and Gaskill, 2007 was used 
for calculating physical activity score among subjects with 
type 2 diabetes.

Physical activity  =  intensity x duration x 
Score frequency

Evaluation and fitness category given by Sharkey and 
Gaskill, 2007 is shown in Table 3. 

Physical activity was calculated based on the formula 
given by Sharkey and Gaskill and compared with the 
evaluation scores. The scores of all the subjects were 
below 20. Based on Table 3, it could be inferred that all 
the subjects were found to have sedentary activity pattern 
and very poor fitness. 

3.3 Dietary Pattern 
People with diabetes can eat the same food as their 

family members relish, giving emphasis to the quantity 
of food. Controlling diabetes doesn’t mean living in 
deprivation. One shouldn’t have to give up sweets entirely 
but tailor according to their calorie intake of that particular 

day. In the present study, dietary habits of the subjects 
were assessed by using an interview schedule. Three day 
24-hour dietary recall was used to record the mean food 
intake of the subjects and from this the nutrient intake of 
the subjects were calculated.

Adherence to diabetic diet was assessed by comparing 
the mean nutrient intake of the subjects with that of the 
guidelines of API-ICP, 2007. Table 4 indicates that the 
carbohydrate intake of the subjects was much higher than 
recommended. This may be due to higher intake of simple 
carbohydrates like raw rice, refined flour and sugary 
foods. The intake of protein, fat and fiber were less than 
the recommended allowance among subjects. 

Table 5 indicates that about 68% of the subjects were 
ingesting excess calories, while 32% were consuming less 
than the recommended calories. The quality of diet of 
none of the subjects was adequate.

4. Conclusion

Improving physical activity reduces the risk of 
cardiovascular disease. Progress from moderate to 
vigorous physical activity decrease the incidence of 
type 2 diabetes and hypertension8. Physical activity is 
significantly linked with sedentary occupation, higher 
socio-economic status and high calorie consumption. 
To curtail modern epidemic of lifestyle related disorders 
sensitization of population for lifestyle modification is 
recommended9.

Habit of consuming fried snacks was widespread 
among the subjects. Since fried foods increase both the 
energy and fat content of the diet, fried snacks should be 
avoided. The intake of dietary fibre among the subjects 
was found to be low. Subjects were motivated to consume 
higher fibre millets like horse gram, barnyard millet, pearl 
millet and fox-tail millet. Through nutrition education, 
subjects were advised and emphasized the importance of 
higher fiber, fruits, vegetables and whole grain.

Table 3. Evaluation and fitness category

Score Evaluation Fitness category
100 Very active High
80 to 100 Active and healthy Very good
60 to 80 Active Good
40 to 60 Acceptable Fair
20 to 40 Not good enough Poor
Under 20 Sedentary Very Poor

Table 4. Mean nutrient intake of the selected subjects 
compared with RDA

Nutrients Actual nutrient 
intake

RDA by  
API – ICP

Energy (Kcal) 2003.0 ± 427.5 1800

Protein (g) 57.0 ± 22.0 110
Fat (g) 45.0 ±11.8 33
Carbohydrate (g) 319.0 ± 87.5 225
Fibre (g) 12.0 ± 2.1 30–40

API, ICP-Association of Physicians of India, Indian Council for 
Physicians

Table 5. Quality of patient’s diet as collected from  
3 day–24 hr recall

Diet quality Number Percent
Excess 41 68.33
Adequate - d-
Inadequate 19 31.66
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Non-pharmacological therapies like curtailing a high 
complex carbohydrate diet, inclusion of moderate protein 
and low fat would help to maintain glycemic control in 
diabetic patients10.

Dietary advice given by a professional dietitian is 
effective in modifying dietary behavior and thus has a 
great potential for influencing the outcome of treatment. 
Even among those populations where behavior change 
is expected to be difficult, understanding of the subjects, 
their circumstances, their food preferences, customary 
beliefs and the professional competence of the educator 
can aid to explore and suggest acceptable and beneficial 
dietary modifications. The dietary education should be in 
such a way that it can be put into practice and can result 
in a clearly positive impact on quality of diet of subjects.

The etiology of type 2 diabetes mainly revolves around 
body weight, physical activity and dietary intake. People 
should be provided enough intervention programs to 
manage and control these risk factors. 
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