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Introduction:
 Type 2 Diabetes Mellitus (T2DM) is an epidemic affecting millions of 
people worldwide constituting nearly 90% of the diabetic population 
in any country [1]. India, the world's second populous country, now 
has more people with T2DM (more than 50 million) than any other 
nation [2]. e primary driver of the epidemic is rapid epidemiologi-
cal transition associated with change in dietary patterns and 
decreased physical activity as evident from a higher prevalence of 
diabetes in the urban population [3]. T2DM is preventable by lifestyle 
changes and to a lesser extent, medications [4]. Aerobic training has 
been promoted as the most effective mode of exercise for treating 
T2DM with improvements in lipid profiles and insulin sensitivity [5]. 
Older adults with T2DM are advised to undertake exercises that 
maintain or improve balance as a means of increasing joint range of 
motion and reducing risk of injury [6]. A well planned program will 
optimize the likelihood of a safe and effective response by addressing 
what types of exercise can be performed and how much exercise is 
recommended [7]. Walking appears to be the preferred activity 
among sedentary individuals taking up physical activity [8]. Tools to 
assist in the monitoring of physical activity and enhanced motivation 
may play an important role in changing exercise behaviors [9].  Dunn 
et al., 1999 [10] found both lifestyle and structured interventions 
produced significant and comparable beneficial changes in physical 
activity, cardiorespiratory fitness, blood pressure and percentage of 
body fat. With continued increase in the growth of numbers of T2DM 
individuals, importance of physical activity has caught importance 
for the management of this disease. Studies have shown the 
effectiveness of physical activity protocols, like 30-40 minutes of 
moderate intensity walking in T2DM [11]. erefore, the purpose of 
present study was to evaluate the effectiveness of walking on BMI and 
different parameters of diabetic control. 

e diagnosis and classification of diabetes have been revised by the 
Expert Committee on the Diagnosis and Classification of Diabetes 
Mellitus [12]. e new classification system emphasizes etiology and 
pathogenesis rather than modalities of treatment. 

Diabetes is divided into four major categories depending on etiology: 
type 1, type 2, gestational, and other specific types. In type 1 diabetes, 
the final common pathway is beta cell destruction by autoimmune 
processes, which leads to insulin deficiency. Type 2 diabetes is 
characterized by varying degrees of insulin resistance and relative 
insulin deficiency. Gestational diabetes is defined as any degree of 
glucose intolerance with onset or first recognition during pregnancy. 
e final category includes diabetes due to specific genetic defects, 
medications, and other diseases [12]. 

Guidelines for diagnosing diabetes have also been revised and are 
much simpler than the previous scheme. e new diagnostic criteria 
reflect more closely the prevalence of microvascular complications 
specific for diabetes. One of three criteria must be met for the 
diagnosis of diabetes:

1) A fasting plasma glucose = 126 mg/dl;
2) Symptoms of diabetes such as polyuria, polydipsia and unex-
plained weight loss plus a casual plasma glucose of 200 mg/dl or 
more; and 
3) 2-h plasma glucose = 200 mg/dl during an oral glucose tolerance 
test using 75 g of glucose. If there is no acute metabolic 
decompensation, these criteria should be confirmed on a different 
day [12].

Both genetic and environmental factors have been implicated in the 
etiology of type 2 diabetes. ere is a strong genetic predisposition for 
this type of diabetes although the exact genetic defects are not 
currently well defined [12]. Among the risk markers for the disease 
are older age, obesity, minority ethnicity, family history, and lower 
socioeconomic status [13]. Along with overall obesity, fat distribu-
tion (specifically, intra-abdominal fat distribution) predicts type 2 
diabetes. Lifestyle factors that are implicated in the development of 
type 2 diabetes are physical inactivity and more inconsistently, diet, 
and parity [14]. Type 2 Diabetes is a dynamic disease in which 
individuals often become more insulin deficient with time.
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e goal of treatment in type 2 diabetes is to achieve and maintain 
near-normal blood glucose levels and optimal lipid levels, in order to 
prevent or delay the microvascular, macrovascular, and neural 
complications [15]. Because exercise improves insulin sensitivity 
(diminishes resistance), it is a logical treatment modality. Exercise 
also modifies lipid abnormalities and hypertension. Additionally, 
physical activity is an underutilized mode of therapy for type 2 
Diabetes, often due to lack of understanding. is position stand 
provides a breadth and depth of information that should facilitate 
understanding and use of exercise in the management of type 2 
diabetes.

Acute Effects of Exercise/Physical Activity
Physical activity is one of the principal therapies to acutely lower 
blood glucose in type 2 diabetes due to its synergistic action with 
insulin in insulin-sensitive tissues. Abnormal insulin secretion and 
peripheral insulin resistance [16] are primary factors that influence 
the acute effects of physical activity on metabolic responses in those 
with type 2 diabetes. In addition, oxygen delivery to peripheral 
tissues in type 2 diabetic individuals may be impaired during acute 
bouts of graded exercise, [17, 18] as the rate of oxygen consumption 
during submaximal and maximal workloads is significantly lower 
than age- and activity-matched persons without diabetes [19]. 
Hence, functional capacity of those with type 2 diabetes is frequently 
lower than age-matched nondiabetic counterparts [18]. Acute bouts 
of physical activity can favourably change abnormal blood glucose 
and insulin resistance.

Blood glucose reduction during physical activity is attributed to an 
attenuation of hepatic glucose production, whereas muscle glucose 
utilization increases normally [20, 18]. Reduced hepatic glucose 
production may include a negative feedback mechanism associated 
with sustained insulin levels during exercise and elevated glucose 
levels before activity.

In our study we tried to show PA definitely improves Fasting, Post 
prandial, random blood glucose level. It also affect in change of BMI 
to better side. 

MATERIALS & METHODS:
is study was carried out in the Medicine OPD of KPC Medical 
College & Hospital, Jadavpur.

100 people were divided in 2 groups selected from MOPD of KPC 
Medical College & Hospital, Jadavpur, of these 50 diabetic people 
with 40-60 yrs of age were included in a group who were doing aerobic 
exercises for 3 months considered as study group.
Rest 50 patients with diabetes received no exercise instructions, 
considered as control. 

e inclusion criteria were as follows:  
(i) ≥ 1year diagnosis of type 2 diabetes 
(ii) Not taking insulin 
(iii) No physical activity limitation 
(iv) Were not enrolled in any other physical activity program 
previously or simultaneously. 

Exclusion criteria were disease or condition e.g. any evidence of 
coronary artery disease, uncontrolled hypertension, diabetic 
complications and moderate–severe orthopedic/ cardiovascu-
lar/respiratory condition that would interfere with physical activity.

As per ADA guidelines the people in study group should perform a 
minimum of 150 minutes of moderate aerobic exercise each week, 
spread over at least 3 days of the week, with no more than 2 
consecutive days without exercise. 

Measurements of  Fasting, Post prandial, random blood glucose level 
of subjects of both groups were measured at beginning, after one and 
half months, after three months.

Anthropometric measurements of subjects were done, .i.e. Weight in 
kg, height in meter and body composition (BMI<Kg/m2) done in 
accordance with standardized anthropometric protocol.

Results & Analysis
In the present study, majority of subjects aged 40 – 60 years reported 
having diabetes for more than 5 years.

Table 1 shows comparison of change in BMI (Body mass index) in 
patients who are doing exercises regularly according to ADA 
protocol. It is observed from this table 1 that P value is 0.02423 i.e. 
significant p ≤ 0.05 after doing Paired t test performed after 3 months 
of exercise in test group.
            Table 2 shows comparison of change in BMI (Body mass index) 
in patients who are not doing exercises regularly according to ADA 
protocol. It is observed from this table 2 that P value is 0.006744 i.e. 
significant p ≤ 0.05 after doing Paired t test performed after 3 months 
in control group. So BMI After 3 months is increased in control group 
in contrast to Test group.

Whereas, Table 3 shows variation of fasting plasma glucose in 
patients who are doing exercises as per study schedule. Subse-
quently, Paired t test is performed after 3 months and p value is ≤ 
0.00001, which is significant in this study.

Similarly, Table 4 shows variation of fasting plasma glucose in 
patients who are not doing exercises as per study schedule. 
Subsequently, Paired t test is performed after 3 months and p value is 
0.000132, which is significant.

Again, Table 5 shows comparison of change in PPG in patients who 
are doing exercises regularly according to ADA protocol. It is 
observed from this table 5 that P value is ≤ 0.00001, i.e. significant p ≤ 
0.05 after doing Paired t test performed after 3 months of exercise in 
test group.

Table 6 shows comparison of change in PPG in patients who are not 
doing exercises regularly according to ADA protocol. It is observed 
from this table 6 that P value is ≤ 0.00001, i.e. significant p ≤ 0.0 after 
doing Paired t test performed after 3 months of exercise in test group.

DISCUSSION
Diabetes has emerged as a major healthcare problem in India and it is 
only next to China which leads world in number of diabetics [28]. In 
the Diabcare Asia Study (1998), it was observed that, of all the 
patients with diabetes who were taking treatment from specialized 
centers, more than 50% of patients were on diet therapy, 59.9% were 
receiving oral antidiabetic agents, 22% of patients were taking insulin 
and 19% were on both insulin and oral drugs [29].

Diabetes mellitus is reaching potentially epidemic proportions in 
India. e level of morbidity and mortality is growing day by day for 
this disease. 

Walking appears to be the preferred physical activity among 
sedentary individuals with diabetes. It improves glucose utilization 
in people with T2DM. e focus on physical activity for control of 
diabetes and its complications is lacking in India. 

e aim of this present study was to determine the effectiveness of 
aerobic exercise specially walking in the relation of T2 DM.

As Table 1 shows that the group of diabetic patients who participated 
in walking program, after 1 ½ months of walking changes in BMI are 
not statistically significant, though  after 3 months of doing exercise 
changes in BMI are statistically significant. 
                                                    
In contrast, Table 2 shows that, the patient who was not doing 
exercises, eventually BMI was increased whish was statistically 
significant.  So exercise changes BMI in significant level.
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It is observed from Table 3 that the group of diabetic patients who 
participated in walking program for 3 months shows statistically 
significant change in fasting plasma glucose with improved glycemic 
control.

On the other hand, Table 4 shows that diabetic people not partici-
pated in walking program at all for 3 months shows statistically 
significant increase levels of fasting plasma glucose with poor 
glycemic control. 

Similarly, Table 5 shows diabetic patients who participated in 
walking program for 3 months have statistically significant change in 
post prandial plasma glucose level with improved glycemic control.

In contrast, Table 6 shows that diabetic patients who were not 
participated in walking program shows statistically significant  
increase in post prandial plasma glucose level with poor glycemic 
control.

Conclusion
Physical activity specially walking affords significant benefit for 
those with type 2 diabetes which is clearly emerges from this study. It 
is obvious that treatment of diabetes always includes a combination 
of exercise, proper diet, life style modification and of course with 
medication. Aerobic training specially walking promoted as the most 
effective mode of exercise for treating T2DM.

 Till date, e American College of Sports Medicine and the American 
Diabetes Association have recommended exercise for improvement 
of glycemic control. Unfortunately, physical activity is underutilized 
in the management of type 2 diabetes. is may be due to lack of 
understanding and/or motivation on the part of the person with 
diabetes and lack of clear ideas, encouragement, and follow-up by 
health care professionals. Several factors including muscle fiber 
composition, low capillary density, obesity, and older age require that 
physical activity be initiated at lower intensity/duration and be 
increased gradually to reduce risks and contribute to maintenance of 
physical activity by those with type 2 diabetes. Attention to the 
patient's stage of readiness and factors that will encourage adoption 
and maintenance of regular physical activity are extremely 
important for successful use of physical activity as a therapeutic 
intervention. Health care professionals must address physical 
activity more seriously in this patient population because most 
people with type 2 diabetes have the potential to derive benefits from 
regular, moderate levels of physical activity.

e findings of this study would help clinical practitioners, 
diabetologists and physical therapist to have a better idea, how 
physical activity is affecting type 2 diabetes individuals in improving 
different aspects of treatment satisfaction.

Tables
Table 1: Showing comparison of change in BMI (Body mass 
index) in patients who are doing exercises

Table 2Showing comparison of change in BMI (Body mass 
index) in patients who are not doing exercises

Table 3 Showing variation of fasting plasma glucose in patients 
who are doing exercises

Table 4 Showing variation of fasting plasma glucose in patients 
who are not doing exercises

Table 5 Showing comparison of change in PPG in patients who 
are doing exercises regularly

Table 6  Showing comparison of change in PPG in patients who 
are not doing exercises

References
Ramachandran, C., and Snehalatha, C. (1999). Type 2 diabetes mellitus- the epidemic 
of the 21st century: the Indian scenario. International Journal of Diabetes in 
developing countries 19: 158-164 
Diamond, J. (2011). Diabetes in India. Nature 469: 478- 479 [3] Mohan, V., Sandeep, R., 
Deepa, R., Shah, B., and Varghese, C. (2007). 
Epidemiology of type 2 diabetes: Indian scenario. Indian Journal of Medical Research: 
217-230 
Lindstrom, J., Louheranta, A., Mannelin, M., Rastas, M., Salminen, V., Eriksson, J., 
Uusitupa, M. and Tuomilehto, J. (2003). e Finnish Diabetes Prevention Study (DPS): 
Lifestyle intervention and 3-year results on diet and physical activity. Diabetes Care 26 
(12): 3230-3236 
 Hills, P.A., Shultz, S.P., Soares, M.J., Byrne, N.M., Hunter, G.R., King, N.A., and Misra, A. 
(2009). Resistance training for obese, type 2 diabetic adults: a review of the evidence. 
International Association for the Study of Obesity. Obesity reviews : 1-10 
Colberg, S.R., Sigal, R.J., Fernhall, B.O., Regensteiner, J.G., Blissmer, B.J., Rubin, R.R., 
Taber, L.C., Albright, A.L. and Braun, B. (2010). Exercise and type 2 diabetes. Diabetes 
Care 33 (12): 147-167 
Gordon, N.F., Ruderman, N., Devlin, J.T., Schneider, S.H. and Kriska, A. (2002). 
Handbook of exercise in diabetes. 2nd ed. Alexandria. Va. American Diabetes 
Association. Pp 401-413 
 Hamer, M. and Chida, Y. (2008). Walking and primary prevention: a meta-analysis of 
prospective cohort studies. British Journal of Sports Medicine 42:238-243 Paper ID: 
020131089 202
 Hills, P.A. and Byrne, N.M. (2006). State of the Science a focus on physical activity. Asia 
pacific Journal of. Clinical Nutrition 15: 40-48
Dunn, A.L., Marcus, B.H., Kampert, J.B., Garcia, M.E., Kokl, H.W. and Blair, S.N. (1999). 
Comparison of lifestyle and structured interventions to increase physical activity and 
cardiorespiratory fitness- A randomized trial. Journal of the American Medical 
Association 281 (4): 327-334
Tudor- locke, C.E. and Basset, D.R. (2004). How many steps/day are enough? 
Preliminary pedometer indices for public health. Sports Medicine 34 (1):1-8
Expert Committee on the Diagnosis and Classification of Diabetes Mellitus. A report 
of the expert committee on the diagnosis and classification of diabetes mellitus. 
Diabetes Care 20:1183–1197, 1997.
Hickey, M. S., J. O. Carey, J. L. Azevedo, et al. Skeletal muscle fiber composition is related 
to adiposity and in vitro glucose transport rate in humans. Am. J. Physiol. 268 (3 Pt 
1):E453-E457, 1995.
Haten, B. J., G. D. Smith, L. H. Kuller, and J. D. Neaton. Risk factors for the development 
of type 2 diabetes among men enrolled in the usual care group of the multiple risk 
factor intervention trial. Diabetes Care 16:1131–1339, 1993.
Eastman, R. C., R. Silverman, M. Harris, J. C. Javitt, Y. P. Chiang, and P. Gorden. 
Lessening the burden of diabetes: intervention strategies. Diabetes Care 
16:1095–1102, 1993.
Caro, J. F., L. G. Dohm, W. J. Pories, and M. K. Sinha. Cellular alterations in liver, skeletal 
muscle, and adipose tissue responsible for insulin resistance in obesity and type 2 
diabetes. Diabetes/Metab. Rev. 5:665–689, 1989.
Holloszy, J. O., J. Schultz, J. Kusnierkiewicz, J. M. Hagberg, and A. A. Ehsani. Effects of 
exercise on glucose tolerance and insulin resistance: brief review and some 
preliminary results. Acta Med. Scand. 711:(Suppl.)55–65, 1987
Kjaer, M., C. B. Hollenbeck, B. Frey-Hewitt, H. Galbo, W. Haskell, and G. M. Reaven. 
Glucoregulation and hormonal responses to maximal exercise in non-insulin-
dependent diabetes. J. Appl. Physiol. 68:2067–2074, 1990.
Katoh, J., Y. Harra, M. Kurusu, J. Miyaji, and K. Narutaki. Cardiorespiratory function as 
assessed by exercise testing in patients with non-insulin-dependent diabetes mellitus. 
J. Int. Med. Res. 24:209–213, 1996.
Chuang, L.M., Tsai, S.T., Huang, T.Y. and Tai, T.Y. (2002). e DiabCare-Asia 1998 study 
group: e status of diabetes control in Asia: a cross-sectional survey of 24317 patients 
with diabetes mellitus in 1998. Diabetes Medicine 19: 978-985

ORIGINAL RESEARCH PAPER Volume - 7 | Issue - 2 | February - 2017 | ISSN - 2249-555X | IF : 3.919 | IC Value : 79.96

Mean   value of  BMI  
before  start of 

exercise

Mean   value of  
BMI after 1 ½ 

months of exercise

Mean   value of  BMI 
after 3 months of 

exercise
24.62Kg/m224.47 Kg/m224.34 Kg/m2

Mean  value of BMI  
before  start of 

exercise

Mean   value of  
BMI after 1 ½ 

months 

Mean   value of  BMI 
after 3 months 

24.8Kg/m224.9 Kg/m225.07 Kg//m2

Mean   value before  
start of exercise

Mean   value after 1 ½ 
month

Mean   value after 3 
months

164.7mg/dl136.7 mg/dl112.4 mg/dl

Mean   value before
  start of exercise

Mean   value after 
1 ½ month

Mean   value after 3 
months

147.1mg/dl158.9 mg/dl173.8 mg/dl

Mean   value before  
start of exercise

Mean   value after 1 
½ month

Mean   value after 3 
months

240.4mg/dl196.5 mg/dl165.8 mg/dl

Mean   value before  
start of exercise

Mean   value after 1 
½ month

Mean   value after 3 
months

187mg/dl202 mg/dl225.5 mg/dl

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

30 X INDIAN JOURNAL OF APPLIED RESEARCH


