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Abstract :

Back ground: The number of people with diabetes is now considered to have reached

epidemic proportions. Globally the incidence rate of type 1 and particularly type 2

diabetes are increasing in all societies. Type 2 diabetes is highly prevalent in elderly and

is now emerging in childhood and accounts for more than957o of all diabetes. Due to the

rising tide of type 2 diabetes, it is a major international challenge for optimal

intervention and prevention strategies. Objective: To see the effectiveness of exercise in

type 2 diabetic patient. Materials and Methods: The study was carried out in the

department of physi'ology of Mymensingh Medical College from July 2007 to June 2008.

To assess glycemic status we estimate pre and post exercise blood glucose and glycated

hemoglobin level of 101 study group whose age ranged from 38-70 years. Result: During

the study time in this group"of population pre and post exercise blood glucose Ievel was

respectively 9.18 mmoUl and 8.05 mmoll[,, P value <0.001, indicate the significance of

exercise. Regular exercise for a period of 30 to 40 minutes in the form of walking seems:

to improve the glycemic status .in type 2 diabetes rnellitus. Conclusion: It can be

concluded that regular exorcise for a period of 30 to 40 minutes in the form of walking

seems to control blood glucose level within normal range in Wpe 2 diabetes mellitus. So,

health care professionals must address exercise in those patients as a part of treatment.

Key words: Type 2 diabetes mellitrrs, cxercise, pre and post exercise blood glucose,

HbAlC.

Introtluction:

Onli, 80 years ago diabetes mellitus was little l..nowtt to us. In

fact, no one really knew much about the conclition, or how to

treat it. Banting and Best discovered insulin in 192I and since

then there has been an understandable tendency amongst those

with diabetes mellitus to look for information about control

and eventually a care of this annoying life long disorder.

Diabetes mellitus is a first expanding global health problem

irut more so in the developing countriesl. 'I'he number of

people with diabetes mellitus in the world is expected to

dotrble from L7 | to 366 million from 2000 to 2030. Diabetes

mellitus affects mostly those in the 45 - 64 years age range in

developing countries in contrast to the > 64 years age range in

developing countries. In 200 7 , itwes estimaterJ that there were

246 rniltion people with diabetes mellitus in the aduit

popltlation in the seven regions of International Diabetes

Fecleration. In 2003, the total \,vas L94 million3. Diabetes i

mellitus is a syndrome charact ertzec| by disorclered

6



,t

metabolism and abnormally high blood sugar resulting from appraisal to evaluate how much changes of
insufficient levels of the hormone insulin secretion or reduced ., blood glucose level occured by aerobic

effectiveness of insulin action or botha. Type z diafetes : ' exercise in type 2 diabetic patient. For these

mellitus (formerly called non-insulin dependent diabetes reasons we estimate HbArc level as a

mellitus or adult onset diabetes) is a metabolic disorder that is parameter of glycemic control and blood

primarily characterized by insulin resistance, relative insulin glucos-1 level before and after aerobic exercise

deficiencyandhyperglycemias. 1:^I*^3:,lt:"e 
on this study is in our

The journey of a thousand miles begins with a single step. socio-economic setting; does aerobic exercise

Exercise works the same way. Taking that first step can be . is at all,bengficial in type2 diabetic patient to

hard, especially if you,ve been diagnosed with diabetes control the glycemic status? we hypothesized

mellituso. The benefits of exercise in diabetic patients have that the decrease HbArc value would be

been known ror long berore and it is one or *.'""-";;", i#"fijil;:t"r'/:.1r:"t:,fii: fl?fl'H:T 1l:
for management of diabetes mellitus. Aerobic exercise refers

to exercise that involves or improves oxygen consumption by importance of aerobic exercise'

the bgdy. Aerobic means "with oxygen" and refers to the use
. 
-.. Materials and Methods:of oxygen in the body's metabolic or energy generating

proceSS,.TheAmericanDiabetesAssociationnow
recommends 150 minutes per week of moderate activity and in this s11dv They rvere.grouped into:

. a) Study group: consist of 101 (one hundrecl one) cuses ofor90minuteSperweekofvigorousaerobicactivityand
st.ength training 3 days per rveek as part of a program to diabetic 

-n-"'t']tt- 
of different age group with pre & post

exercise blood glucose level and HbAlc..aprevent or manage type 2 diabetes mellitus'. Exercise

increases glucose enffy into skeletal muscle in absence of b) Control group: It included 101 (one hundred one) non-

insulin caused by GLUT4 transporters in muscle cell ' 
^ diabetic patients of similar age & who performed physical

membranes. This increase in glucose entry persist for several , , , :*"t:"".t-"lT', 
with pre & post exercise blood glucose

hours after exercise, and regular exercise iraining can produce level and HbAlc'

pro1ongedincreaseininsulinsensitivity9.Moderate
exercising, however, our muscles take up gtu.or" at almost 20 Exclusion Criteria of Study group: Patients sutrering from

times the normal rate. This lowers blood glucose levels. There 'type 1 diabetes mellitus (usually it occurs before age of 40

are so many complications of diabetes mellitus, such as- 1e1s' 
bodr weight normal or low and familv history of

A. ocular complications- Diabetic cataracts, Diabetic diabetes is uncommon) diabetes mellitus with histor)' o1'

ietinopathy, Graucoma physical 'inactivity, gestational diabetes mellitus, diabetes

B. Diabetic nephropathy- Microarbuminu'ia, progressive mellitus with esscntial hypertension' Diabetes mellitus with

diabetic nephropathy, complications'

C. Peripheral neuropathy- Distal symmetric

polyneuropathy, Isolated p"ript 
".ut 

."*"n"rnr, Inclusion criteria of study group: Patients suffering from

painful diabetic neuropathy Autonomic neuropath;- 
- 

type 2 diabetes mellitus (Age of onset above 50 years' patients

D. Cardiovascular complications- Cardiac arryttrmia, are, usually obese and having family history of diabetes')

Myocardial Ischemia, Peripheral vascular atease, :'*out 
any complications and performed exe-rcise regularly'

E. Skin and mucous membrane comolications. 
D-ata were collected through a preformed data collection sheet

m, r ., -.-- --.- ,-- .-; - --.I---;----- (Questionnaire). The study' protocol was approved by the
Therefbre' it is evident frorn 

-the 
above 

"rii.ur 
review iommittee, Mymensingh Medical college;

discussion that diabetes mellitus have many Mymensingh. It was convenience sampri,g. Dur.ing visir the
complications if not properly treated or well available diabetic patienrs and conrrol those who were non_
controlled. So we intended the clinical 6iabetic but they performed exer;ise regularly, were
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interviewed, examined and sample of blood was drawn. The

subjects were selected on the basis of history arid clinical
exarnination. The subjects were obtained from out door and

indoor of department of endocrinology in Mymensingh
Medical College and Hospital, Mymensingh, Community
Based Medical College Hospital Bangladesh, Diabetic Centre,
(Dopakhola and BAU), Shaheb Park, Bangladesh Agricultural
IJniversity Campus, Mymensingh with due permission of the

proper authorities.

Under strict aseptic precaution about 4 ml (prs exercis e 2 ml
and post exercise 2 ml) of venous blood was collected directly
from anticubital vein by disposable syringe (time in the

nrorning from 6.30 am to 8.30 am) with a gentle pull and

transfer to an trDTA tube level with name of subject, time and

date of collection of blood. The blood samples were carried to
the laboratory within 2 hours of collection of the samples. The

blood samples (2 ml) were centrifuged at 3000 rpm for 30
minutes. After centrifugation resulting supernatant serum was

removed for glucose estimation. The glucose was determined

after enzymatic oxidation in the presence of glucose oxidase.

Glycosylated Hernoglobin was determined by Ion exchange

resin method. With measuring glycosylated hemoglobin we

assessed the effectiveness of therapy by monitoring long-term

serum glucose regulation. The stability of contents of the

Global's glycosylated hemoglobin kit was maintained at 2-80C

temperature till the expiry date which was mentioned. The

result were calculated and analyzed by SPSS version 2000,

scientific electronic calculator and simultaneously with a

computer assisted program like Microsoft Excel. Paired t-test

was applied to find the effect of exercise on glyceniic status in

type-Z diabetic subjects. The value of P is <0.001 was

considered highly significant.

Results:

In the results mean pre &. post exercise blood glucose level

was 9.18 mmol/L and 8.05 mmol/L. The results emphasizing

the practice of regular exercise for a pericld of 30 - 40 minutes

will improve glycemic status. Presented Table - I sho'rrs

highly significant value both study & control groups. Table

II shows pre and post exercise HbAlc levels were statistically

(P<0.465)

Table - I: Pre and post exercise blood glucose level between control and study group

-_Group Parameters n Mean SEM
Mearr
diff'erence

t value 1-r vu lue

Control group

Study
group

Pre exercise blooct
glncose level (rn mo[/l)
Post exercise blood
glucose level (m rnol/l)
Pre exercise blood
glucose level (m mol/l)
Post exercise blood

4.802 0.09"4

4.262 0.072

9.18 0.305

8.05 0.27 4

101

101

101

101

0.539

1.13

L2.l5t

t2.241

<0.001

<0.001

glucose level (m mol/l)

n
SEM
P<0.00 I

Number of subjects
Standard error of mean
Highly significant

Table - II: Pre and post exercise HbAlc level between control and study group

Group Parameters n Mean SEM
Mean
difference

t vatlue p t,alue

Control group

Study group

Pre exercise
HbArc Level
Post exercise
HbAlc Level
Pre exercise
HbAlc Level
Post exercise
HbAlc Level

101

101

101

101

5.01 3

5.008

7.214

7 .r97

0.087

0.087

0.124

0.12t

0.005 0.734 0.465

n Number of s:ubjects

0.016 I .358 0.178

I

I
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SEM
P<0.001

Standard error of mean
Highly signific ant

Table - III: Showing general characteristic of two groups

\rarrable s
Study group (type-Z diabetic patient)
(Mean + SD)

Control group
(Mean t SD)

Age (years)

Body weight (kg)

Height (m)

BMI

50.23 + 7 .17

66.18 + 9.12

1.61 t 0.08

25.41 t 4.00

45.29 + 5.30

61.32 + 7 .87

1.59 + 0.12

24.27 x 2.66

Discussion:

The findrngs of this study provide evidence that good

glycemic control can be achieved by change in lifestyle and

the study emphasizing the need for regular participation of
aerobic exercise. Therefore, individuals who wish to improve

good glycemic status will advise to do aerobic exercise as a

part of treatment. The study reflected that there were

srgnificant changes of pre and post exercise blood glucose

levels. Those who perform aerobic exercise regularly HbAlc
levels of the participants were also within normal range that is

they were in category of good glycemic control. The study

documents show that the mean pre and post exercising blood

glucose level 9.18 and S.O5mmollL in case of study group,

this is highly significant. Regarding HbAlc level, which was

nearer to the target value of good glycemic control in a study

group. However, we can assume from this study, fair glycemic

control maintained by aerobic exercise by increasing insulin

sensitivity, increased peripheral utilization of glucose and also

increases cardio respiratorv fitness. But the exact mechanism

is unclear to us. Therefore. persons u,ith type 2 diabetes who

u'ish to lmpro\ e their g1)'cemic control through physical

actlr itr should be encouraged to perform aerobic training.

,\dluste i .t'c:.,1ute FIbAlc values decreased significantly in the

aef .,1'l .' : ;, It I n rt q1'o up colnpared with the control group

(chl:r, r-'. - i l :ilu-entase point; P = 0.007), observed in

other' -i r ;- 
j " l: -,. .elobic exercise (walking, jogging or

erctrrrs t-1..-;:- - iltr-\lc value by about 0.6Vo, a lc/o

obrrtu]e cle-.--:-; ' ': Il'r-'\1c value is associated with a 157o

to 20* de; r': ,: : ,' - "- 
-r- - I ,- ,-trdiovascular el,ents and 3l %,

redr-rctron rn :r- - -- ) - -", ,Lr cornplicationsl0. The highest

.r:.- -,r . . , ;=- . ; : -,:r. '.,. rth mrnimal weight change, had

r.'., rJe:*'1"3-:* :; ; -,. :::-Jt: The rmprOvements \,,ere felated

to tire *:1., --:.: - ---:. ,.. .,:J rtrtt to the moderate intensity of

e xefil-e .-1" i:t-.rt',-..a::.:t: .:t fltlte s5", Patients with elevated

HbAlc who do not have diabetes may need mcre careful

follow up and possibly aggressive treatment to reduce the risk

of diabetes. The annual incidence of diabetes for patients with

base line HbAls ( 5.5 was 0.\Yo, for HbAlc 5.6 to 6.A,2.5o/o,

for HbAlc 6.1 to 6.9,7.TVo, and obese patients with HbAlc
5.6 to 6.0 had an annual incidence of diabetes of 4.l%o founcl

by other researcherlz. The exercise participants had a 30Vo

improvement in the distance walked in 6 minutes, and an

increased in oxygen consumption (VOz) pick from 37o in the

control group to L7 7o in the exercise group. Blood tests

showed that after exercise training, insulin response was

reduced by 25Vo. Almost 607o of those who had exercise

training showed improved results trom the orirl glucose:

tolerance test, compared with 97o tnthe control groupl3. Effect

of a 4-month moderate-intensity aerobic exercise progrant on

insulin sensitivity and muscle mitochondrial biogenesis in

people between the ages of 22 and 87 years. In agreement with

previous reports, insulin sensitivity declined r,vith age but

improved with exercise training. A key finding of the current

study is that the increment in insulin sensitivity due to exercise

training was present in younger people but not in rniddle age

and older groups. Abdominal adiposity; which was the besr

correlate with insulin sensitivity at baseline and plasrna

triglycerides was decreased by exercise. 'IIrus, insulin

sensitivity was the only variable that demonstrated an age-

clependent response to exercise trainin g'o.A study in Japan ;l

total of 459 overweight and obese women (age, 49 + 9 years;

BMI, 28 + 3 kg/m'; ,r"r. recruited for a base line exarnination

to test the relationship between cardio respiratory fitness and

metabolic syndrome prevalence among these, 67 subjects with

Metasyn were treated with 14 weeks weight loss prograffis,

which included low calorie diet and aerobic exercise. Resr-rlts

suggest that adding aerobic exercise training to a ciietary

weight reduction program improve,s Metasyn in otlese \vornen,
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compared with diet alonel5" Short term aerobic exercise

training can imprr-rve u,hole body lnsulin sensitivity (that is
gains in peripher"al, lrot hepatic insulir^l sensitivity) in humans

lvlth type 2 diabetes meXlitus''. Physical exercise has vari;rblii
reduced body werght, viscerai fat accumuslation and insulin
l"esistance, impr"ovecl glucose tolerance and lipid profile and

clecleasec{ blood pressurEt'. Six rnonths of lou, intensity tread

rnitrl endulance trailring proCuces substar:tial ancJ progressive

re cXuctions in the energy expenditure ancl carcliovascular

ciemanc{s of lvalking in older parients with chronic hemi

paretic stroke suggest that task or'ientecl aerobic exercise rnay

i tnprove fi;nctianal rnr-:bj lity and car-diovascular {'itness profile
in thi s popr-ilation I 8.

Conclusion:

Ph1'sical exercise has been consicterecl beneficial in the

ireatment of both type I and type 2 diabetes. Exercise and

ph)'sicai training confel particular n:etabolic benefits tn type Z

Ciiibetes in terms of imprcved insulin ser-rsitivity ancl glucose

drsposai. hnproved self-image, m;rintenance of ideal weight
and tlecreasetl trrype rtension and lipid-reiateci carcliovascular

; isk factors ftre reaclitry achievable by the ciiaheilc who

erercise s regr"ilal-ly. Sr-r, c}*finitely physical e xercise (both

aerobic 8.. allaerL-)bic) is considered beneticial {*r preventing
atrd controtrling or at least dclaving the type 2 cliabetes

rnell itus
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