“EFFECT OF TYPE 2 DIABETES MELLITUS ON DYNAMIC
PULMONARY FUNCTION TESTS”

By
Dr. GOUHER BANU.U.SHAIKH

Dissertation
Submitted to the Rajiv Gandhi University of Health Sciences,

Karnataka, Bangalore

LT

worisad
BANGALORE

In partial fulfillment
of the requirements for the degree of
DOCTOR OF MEDICINE

In
PHYSIOLOGY

Under the guidance of
DR. (Mrs.) ASHA A. DHARWADKAR wp.
PROFESSOR,
DEPARTMENT OF PHYSIOLOGY

BLDEA’S SHRI. B. M. PATIL MEDICAL COLLEGE,
HOSPITAL AND RESEARCH CENTRE BIJAPUR (KARNATAKA)

April 2010



RAJIV GANDHI UNIVERSITY OF HEALTH SCIENCES,
KARNATAKA, BANGALORE

DECLARATION BY THE CANDIDATE

| Dr. GOUHER BANU U. SHAIKH, here by solemnly declare that this
dissertation entitled “EFFECT OF TYPE 2 DIABETES MELLITUS ON DYNAMIC
PULMONARY FUNCTION TESTS” is a bonafide and genuine research work carried
out by me under the guidance of DR.(Mrs.) ASHA A. DHARWADKAR p Professor,
Department of Physiology, B.L.D.E.A’S Shri B. M. Patil Medical College, Hospital and

Research Centre, Bijapur.

Date: Dr.GOUHER BANU U.SHAIKH
Place: Bijapur Post Graduate student

Department of Physiology
B.L.D.E.A’s Shri B. M. Patil
Medical College, Hospital &
Research Centre, Bijapur



CERTIFICATE BY THE GUIDE

This is to certify that the dissertation titled “EFFECT OF TYPE 2 DIABETES
MELLITUS ON DYNAMIC PULMONARY FUNCTION TESTS” is a bonafide
research work done by Dr. GOUHER BANU U.SHAIKH in partial fulfillment of the

requirement for the degree of M.D in Physiology.

Date: DR. (Mrs.) ASHA A. DHARWADKAR wmp.

Place: Bijapur Department of Physiology
B.L.D.E.A’S Shri B. M. Patil
Medical College, Hospital &
Research Centre,
Bijapur-586103



ENDORSEMENT BY THE HEAD OF THE DEPARMENT
AND PRINCIPAL

BLDEA’S Shri B. M. Patil Medical College
Hospital & Research Centre, Bijapur

This is to certify that the dissertation entitled “EFFECT OF TYPE 2
DIABETES MELLITUS ON DYNAMIC PULMONARY FUNCTION TESTS” is a
bonafide research work done by Dr. GOUHER BANU U. SHAIKH under the guidance
of DR. (Mrs.) ASHA A. DHARWADKAR np Professor, Department of Physiology,
BLDEA’S Shri B.M Patil Medical College Hospital and Research Centre, Bijapur.

Seal & Signature of the Seal & Signature of the
Head of Department of Physiology Principal

Dr. Anand R. Dharwadkar Dr. M. S. Biradar

M.D (Physiology) M.D (Medicine)
BLDEA’S Shri B.M Patil BLDEA’S Shri B.M Patil
Medical College, Hospital Medical College, Hospital
& Research Centre, Bijapur Research Centre, Bijapur
Date: Date:

Place: Bijapur Place: Bijapur



COPYRIGHT

Declaration by the Candidate

| here by declare that the Rajiv Gandhi University of Health Sciences, Karnataka
shall have the rights to preserve, use and disseminate this dissertation in print or

electronic format for academic/research purpose.

Date: Signature of the candidate

Place: Bijapur Dr. GOUHER BANU U. SHAIKH

© Rajiv Gandhi University of Health Sciences, Karnataka



ACKNOWLEDGEMENT

As | complete this humble contribution to scientific pursuit, it gives me immense
pleasure to acknowledge the guidance provided by my distinguished mentors.

With proud privilege and deep sense of respect | like to express my gratitude and
indebtedness to my Guide Dr. ASHA A DHARWADKAR mp  Professor, Department of
Physiology, B.L.D.E.A’s Shri B.M Patil Medical College, Hospital and Research Center,
Bijapur for constant inspiration, extensive encouragement and support, which she
rendered in pursuit of my post graduate studies and in preparing this dissertation.

| express my sincere gratitude to Dr. Anand R Dharwadkar mp Professor & Head
of the department of Physiology, B.L.D.E.A.’s Shri B. M Patil Medical College, Hospital
and Research Center, Bijapur, for his advice, valuable suggestion, encouragement &
support.

| am indeed grateful to Dr. G.B.Dhanakshirur.mp Professor Department of
Physiology, for his guidance throughout my dissertation work.

| am forever grateful to Dr. Manjunatha A. mp & Dr. Sumangala Patil. wp,
Associate Professors, Department of Physiology, for the valuable suggestions & support
they have given to me.

| express my sincere thanks to Dr. Lata Mullurmp, Dr. C.M.Kulkarni.mp,
Dr. S A. Loni.mp., Dr. S.M.Patil.mp., Dr. Sujata T.mp., Assistant Professors, Department

of Physiology, for there moral support & generous help.

Vi



| extend my heartfull thanks to my Postgraduate colleagues Dr. Mahesh J. Patil,
Dr. Shailaja Patil, Dr. Shrilaxmi Bagali, Dr. Nandini B.N., Dr. Jyothi K., Dr. Anita T.,
Dr. Sangeeta T. for their constant help. I also thank to Dr. Jagadis, Dr. Anita D., tutors,
& Miss Vandana Lecturer in Biophysics in the Department of Physiology, for their
constant help.

| am thankful to the technical and non teaching staff of Department of Physiology,
B.L.D.E.A.’s Shri B. M. Patil Medical College, Hospital and Research centre, Bijapur for
their assistance during my dissertation work. I express my thanks to the library staff for
their kind assistance and help in providing me required books and reference material to
study.

My special thanks to Mr. Yadrami, Head of department of statistics, KCP science
college Bijapur, for helping in statistical analysis.

| am thankful to my husband Dr. Raies B Shaikh (vp), Department of Anatomy,
B.L.D.E.A.’s Shri B. M. Patil Medical College, Hospital and Research Center, Bijapur
for his constant support & encouragement throughout my dissertation work. | express my
love to my daughters Ridha & Anum Nashrah. | am most thankful to my in laws for their
support & encouragement during my dissertation task.

| shall be failing in my duty if I don’t convey my profuse acknowledgement to the
volunteers in BLDEA’s campus, Diabetic patients from Diabetic clinic of B.L.D.E.A.’s
Shri B. M. Patil Medical College, Hospital and Research Centre, Bijapur for their

willing co-operation at every stage.

VIl



| am thankful to Biochemistry staff & technicians of B.L.D.E.A.’s Shri B. M Patil
Medical College, Hospital and Research Centre, Bijapur for their assistance & help
provided to me during my investigations.

| am thankful to Mr. M.1. Kumbar for the excellent binding.

| am most grateful to my parents, Brothers & sisters for their blessing in
successful completion of this dissertation work.

I would like to dedicate this work to my late father Mohammed Umar and unseen

hands who have contributed in the success of this research work.

VIl



ADA
AGEs
BP
BSA
BMI
DBP
FBS
FEV1
FEV1%
FRC
FVC
GDM
GOD-POD
HDL
IC
IFG
IRV
Kg/m?
LDL
[t/min
mg
min
ml

mm

LIST OF ABBREVIATIONS USED

American diabetic association
Advanced glycosylation end products
Blood pressure

Body surface area

Body mass index

Diastolic blood pressure

Fasting blood sugar

Forced expiratory volume in one second
Percentage of forced expiratory volume in one second
Functional residual capacity

Forced vital capacity

Gestational diabetes mellitus
Glucose oxidase and peroxidase

High density lipoprotein

Inspiratory capacity

Impaired fasting glucose

Inspiratory reserve volume
Kilograms/square meter

Low density lipoprotein
Liter/minute

milligrams

Minute

Milliliter

millimeters



mmHg
MEP
MIP
MODY
MVV
OGTT
PEFR
PPBS
PR

RR

SD
SBP
TLC
VC
W/H ratio

WHO

Millimeters of mercury
Maximum expiratory pressure
Maximum inspiratory capacity
Maturity onset diabetes mellitus of young
Maximum ventilatory volume
Oral glucose Tolerance test
Peak expiratory flow rate

Post prandial blood glucose
Pulse rate

Respiratory rate

Standard deviation

Systolic blood pressure

Total lung capacity

Vital capacity

Waist/Hip ratio

World health organisation



ABSTRACT

Background & objective:
The purpose of this study was to evaluate pulmonary functions in patients
with type 2 diabetes mellitus and to determine their correlations with anthropometric

profile, glycaemic control, and duration of diabetes.

Material & methods:

Forty type2 diabetic patients, aged 30-60years, with diabetic duration of
1-20 years, were included in the study. Type2 diabetic patients were taken from Diabetic
clinic of B.L.D.E.A.’s Shri B. M. Patil Medical College, Hospital and Research Centre,
Bijapur, by applying inclusion & exclusion criteria using random sampling method.
Detailed anthropometric and physiological datas were collected, spirometry was
performed and Forced vital capacity (FVC), Forced expiratory volume in 1 second
(FEV1), & FEV1% are recorded. Peak expiratory flow rate (PEFR) and Maximum
expiratory pressure (MEP) were recorded by Wright’s Peak flow meter & Modified
Black’s apparatus.. And the results were compared with age and sex matched control
(non diabetic) subjects, taken from teaching & non teaching staff of B.L.D.E.A.’s
Shri B. M. Patil Medical College, Hospital and Research Centre, Bijapur. Results were

analysed by calculating Mean+SD, using Student’s t test, and Pearson correlation.
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Results:

There is significant increase in basal pulse rate ( 3beats/min) and systolic blood
pressure(8mmHg) in diabetic individuals compared to control group. Possible mechanism
may be due to parasympathetic dysfunction. All the respiratory parameters are reduced
in type2 diabetic patients compared to control of which FEV1, FEV1%, & MEP show
highly significant reduction (p=5.953E-06, 4.19E-07,1.206E-06 respectively for FEV1,
FEV1%,& MEP). Lung functions are negatively correlated with glycaemic status, and
duration of diabetes. (r=-0.390, -0.342).

Interpretation & conclusion:

The present study shows reduced dynamic lung function parameters like (FVC,
FEV1, FEV1%, PEFR, & MEP) in type2 diabetes mellitus. Lung function parameters
are negatively correlated to glycaemic status and duration of diabetes. And when we
compared sex wise percentage decrease of lung parameters in diabetics & non diabetics
more decrease is found in female diabetics compared to male diabetics. As MEP is
significantly reduced in study group we attribute this reduction in lung function tests to
respiratory muscle weakness and glycaemic control. Therefore good glycaemic control &
breathing exercises to strengthen the respiratory muscle may improve the lung function
tests.

Key words: Type2 diabetes; FVC (ml); FEV1(ml); FEV1%; PEFR(It/min); MEP

(mmHg) ;Lung function tests.
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