A Cross sectional study to determine the Prevalence and risk
factors of Diabetic Peripheral and Cardiac Autonomic

Neuropathy among type-11 Diabetic out patients in Kurnool

A Thesis
Submitted by

B.V.SURENDRA
(Reg.No.D16MS503)

in partial fulfilment for the award of

the degree of

DOCTOR OF PHILOSOPHY
(MEDICAL PHYSIOLOGY)
Under the Supervision of

DR. N.S. MUTHIAH

FACULTY OF MODERN MEDICINE

DEPARTMENT OF PHYSIOLOGY
BHARATH INSTITUTE OF HIGHER EDUCATION AND RESEARCH
CHENNAI -73.
JUNE 2022



BONAFIDE CERTIFICATE

Certified that the thesis titled “A Cross sectional study to
determine the Prevalence and risk factors of Diabetic
Peripheral and Cardiac Autonomic Neuropathy among type-I1
Diabetic out patients in Kurnool” is the bonafide work of
Mr.B.V.SURENDRA (Reg. No D16MS503) who had carried out
the research under my supervision.
Certified further, that to the best of my knowledge the work
reported herein does not form part of any other thesis or
dissertation, on the basis of which a degree or award was
conferred on an earlier occasion of thesis of any other

candidate.

SUPERVISOR



ACKNOWLEDGEMENT

It gives me immense pleasure to thank everyone who have helped me during
the course of my study and in preparing this doctoral Thesis.

With a deep sense of respect, | take this opportunity to express my
profound gratitude towards Dr. N. S. Muthiah, v p,, Professor, Department of
Pharmacology, Balaji Medical College and Hospital, Chennai, under whose
able guidance the present study was carried out. | am thankful for his expert
suggestions that contributed a lot to planning and executing the present study.

| sincerely thank Dr. S. Muneeruddin Ahmed s, Principal,
Viswabharathi Medical College and General Hospital, Kurnool for the
academic support and facilities provided to carry out the research work at the
institute.
| express my gratitude to Dr. M. V. Sailaja, mp., Professor and Head,
Department of Physiology, Viswabharathi Medical College and Hospital,
Kurnool for her constant encouragement and valuable suggestions during
this study.
| would like to express my very sincere gratitude to my doctoral
committee members Dr. E. Sukumar, Former Dean (Health Sciences),
Saveetha Deemed University, Chennai; Dr. K. Sreenivasulu, v p, Professor
of Anatomy, Viswabharathi Medical College, Kurnool and Dr. Prabhu,
Associate Professor of Anatomy, Balaji Medical College and Hospital,
Chennai for their support and valuable inputs to make this thesis possible.

I am incredibly grateful to Dr. V. Kanagasabai, honorable Vice-
Chancellor, Bharath Institute of Higher Education and Research (Bharath
University), Chennai and Medical Director Dr. R. Chidambaram, Professor
and Head, Department of Radio-diagnosis, SLIMS, Puducherry for their
invaluable support to the work. | am also grateful to Dr. M. Sundararajan,

Dean (Research & Development), Bharath Institute of Higher Education and
i



Research, Chennai, for enabling me to carry out this work successfully.

| thank all the study participants for their wholehearted co-operation

in making this work successful.

My sincere thanks to my parents Sri. B. Venkata Ramana and Smt.
B. Lakshmi Devi and my wife Mrs. C. Radha for their keen interest in my

academic pursuit.

Special thanks go to my lovely children, Master B.V. VARUN SAI
and B. V. DARSHAN SALI for their love and understanding, which catalyzed

the research work. I wish to dedicate this work to them.

Last but not least, my appreciation goes to my friends for sharing their
ideas, co-operation, and timely help the successful completion of my

research work.

B.V.SURENDRA



LIST OF TABLES

TABLE TITLE PAGE
NO. NO.
214 IDiagnostic criteria for Diabetes Mellitus 13
2.1.5 |Oral agents used in the management of Type 2 Diabetes Mellitus 16

2.2.1.1 [Clinical Classification of Diabetes Neuropathies by Boltonand Ward 23
2.2.1.2 [Clinical Classification of Diabetic Neuropathy by Thomas 23
2.2.1.3 [Clinical classification of Diabetic Neuropathies by Watkins and 24
Edmonds
2.2.1.4 |Classification of Diabetic Neuropathy 25
2.2.3.1 |Prevalence of DPN reported by various studies 32
2.2.3.2 [Clinical Features of Small and Large Fibre Diabetic Peripheral 35
Neuropathy
2.2.3.3.1 |Summary of methods for the diagnosis of Diabetic Peripheral 36
Neuropathy
2.2.3.3.2 [The components of the Toronto Clinical Neuropathy Score (TCNS) 39
2.2.4.1 |Prevalence of CAN reported by various studies 42

2.2.4.3.1 |Diagnostic tools for Diabetic Autonomic Neuropathy 46

2.24.3.2 |\ormal values of various Cardiovascular Reflex Tests 52
4.1.1  [Distribution of study participants by age and gender 69
4.1.2  |Distribution of Hypertension cases in the study 71

participants
4.1.3  |Distribution of Body Mass Index in the study 72

participants




4.1.4  |Distribution of Hbalc in the study participants 72
4.1.5 |Distribution of duration of diabetes in the study 73
participants
4.1.6  |Distribution of serum cholesterol in study participants 73
4.1.7  |Distribution of serum triglycerides in study participants 74
4.1.8 |Distribution of dyslipidemia in the study participants 74
4.1.9  |Distribution of smoking habit in the study participants 75
4.2.1  [Prevalence of DPN 76
4.2.2  [Severity of DPN 77
4.3 Comparison of anthropometric & biochemical variables between 78
DPN & NON DPN participants
4.4 Association between risk factors and prevalence of DPN 80
451  |Prevalence of CAN 82
45.2  [Severity of CAN 83
4.6 Distribution of T2DM participants by various 84
cardiovascular reflex tests:
4.7 Comparison of anthropometric & biochemical variables 85
between CAN & NON CAN participants
4.8 Association between risk factors and prevalence of CAN 87
4.9 Association between DPN & CAN among T2DM 89

participants




LIST OF FIGURES

FIGURE TITLE PAGE No.
No.
2.1.3 Diabetes around the world 12
22.3. Stocking and glove distribution in patient with diabetic 34
peripheral neuropathy
411 Gender distribution of participants 70
4.1.2 Age distribution of participants 70
4.2.1 Prevalence of DPN 76
4.2.2 Severity of DPN 77
451 Prevalence of CAN 82
452 Severity of CAN 83

Xi



	A Thesis
	B.V.SURENDRA
	(Reg.No.D16MS503)

	DOCTOR OF PHILOSOPHY
	(MEDICAL PHYSIOLOGY)

	DR. N. S. MUTHIAH
	BHARATH INSTITUTE OF HIGHER EDUCATION AND RESEARCH
	JUNE 2022


