
Principles
 a
n
d
 P
r
a
c
t
i
c
e
s
 of

Physiotherapy

Prof. (Dr.) Abdur Raheem Khan, BPT, MPT (ortho), PhD, is an

accomplished academician, clinician, and researcher in the field of

physiotherapy. He has been serving as Professor and Head of the

Department of Physiotherapy at Integral University, Lucknow, since
2016. He holds a Bachelor's degree and a Master's degree in

Physiotherapy and has earned a PhD in Physiotherapy. With
extensive experience in teaching, clinical practice, research, and

academic administration, he has made valuable contributions t0
physiotherapy education and professional development. He has

authored and co-authored numerous research papers published in

reputed peer-reviewed national and international journals and has served as a reviewer for

several scientific publications. He has aso successfully guided PhD scholars, contributing lo
the development of emerging researchers in the fiell. In addition, he has played an active role

for multiple institutions, reflecting his commitment to academicin curriculum design

excellence,  evidence-based practice, andtheadvancement ofphysiotherapy education.

Prof. (Dr.) Ashfaque Khan, BPT, MPT (ortho), PhD, is an
accomplished academician, physiotherapy pro fessional, and
researcher serving as Professor and Director at Integral University,
Lucknow, India. His areas of expertise include orthopaedie
physiotherapy, musculoskeletal rehabilitation, manual therapy,
biomechanics, and therapeutic exercise. He is committed to

alvancing physiotherapy education, promoting evidence-based
clinical practice,  and fostering research  and academic excellence.

Dr. Minal Fiza (PT)is an Assistant Professor in the Department of

Physiotherapy at Integral University, Lucknow. She holds a

Bachelor's degree in Physiotherapy (BPT) and a Master's degree in
Physiotherapy (MPT). She has clinical experience across various
healthcare settings and  a  strong interest in physiotherapy education,

clinical practice, and research. Her research contributions include

publications and scholarly work in rehabilitation, therapeutic
interventions, and evidence-based physiotherapy practice. She has

also served as a peer reviewer for scientific journas, contributing to
the advancement of  academic and clinical research. In addition to her

activities,she has participatedin  professional conferences,  workshops,academicand research

and community healthinitiatives.

ALSO AVAILABLE ON

amazon.in Flipkart

LAMPROS
www.lamprospress.com

491 9336534343

ISBN: 978-81-17-29608-0

788117 296080

995

Principles and Practice of

Physiotherapy:
Foundations, Assessment,

and Modalities

E
d
i
t
e
d
 b
y

D
r
.

 A
b
d
u
r

 R
a
h
e
e
m

 K
h
a
n

Dr. A
s
h
f
a
q
u
e
 K
h
a
n

Dr.
 M
i
n
a
l
 F
i
z
a

L
A
M
P
R
O
S

FOUNDATIONS

ASSESSMENT

THERAPEUTIC

EXERCISE

ELECTROTHERAPY

& OTHER MODALITIES

Edited by

Dr. Abdur Raheem Khan

Dr. Ashfaque Khan
Dr. Minal Fiza

FUNCTIONAL

REHABILITATION



First Published by Lampros Press 2026

Copyright Authors

IS BN: 978-81-17296-08-0

Printed & Bound in India by Global Printing Services, Delhi

All rig  hts reserved

No part of this work may be reproduced, stored, adapted, or transmitted in any form or by any

means, electronic, mechanical photocopying, micro-filming recording or otherwise, or translated

in any language, without the prior written permission of the copyright owner and the publisher.

The book is sold subject to the condition that it shall not, by way of trade or otherwise, be lent,
resold, hired out, or otherwise circulated without the prior publisher's written consent in any form

of binding or cover other than in which it is published.

The views and opinions expressed in this book are author(s) own and the facts reported by him

have been verified to the extent possible, and the publishers are not in any way liable for the

same.

LAMPROS PRESS

Street No. 7A, Subhash Park, Naveen Shahdara, Delhi-110 032 INDIA

Tet +91 9336534343



LIST OF CONTRIBUTORS

Dr. Neeraj Maurya (PT)

Associate Professor

Department of Physiotherapy

Integral University, Lucknow, Uttar Pradesh, India.

Dr. Mohd. Javed Iqbal (PT)

Associate Professor

Department of Physiotherapy

Integral University, Lucknow, Uttar Pradesh, India.

Dr. Farhan Khan (PT)
Associate Professor

Department of Physiotherapy

Integral University, Lucknow, Uttar Pradesh, India.

Dr. Ammar Faisal Khan (PT)

Assistant Professor

Department of Physiotherapy

Integral University, Lucknow, Uttar Pradesh, India.

Dr. Namrata Suri (PT)

Assistant Professor

Department of Physiotherapy

Integral University, Lucknow, Uttar Pradesh, India.

Dr. Shaikh Shohaim Mohd (PT)

Assistant Professor

Department of Physiotherapy

Integral University, Lucknow, Uttar Pradesh, India.

Dr. Taufish Ahamad (PT)

Assistant Professor

Department of Physiotherapy

Integral University, Lucknow, Uttar Pradesh, India.



VIII

Dr. Sadiya Begum (PT)
Assistant Professor

Department of Physiotherapy

Principles and Practice of Physiotherapy

Integral University, Lucknow, Uttar Pradesh, India.

Dr. Hera Naeem (PТ)

Assistant Professor

Department of Physiotherapy

Integral University, Lucknow, Uttar Pradesh, India.

Dr. Salma Iftekhar (PT)

Assistant Professor

Department of Physiotherapy

Integral University, Lucknow, Uttar Pradesh, India.

Dr. Saher Ansari (PТ)
Assistant Professor

Department of Physiotherapy

Integral University, Lucknow, Uttar Pradesh, India.

Dr. Naina Singh (PT)

Assistant Professor

Department of Physiotherapy

Integral University, Lucknow, Uttar Pradesh, India.

Dr. Anum Mukarram (PT)

Assistant Professor

Department of Physiotherapy

Integral University, Lucknow, Uttar Pradesh, India.

Dr. Saliha Rafat (PТ)

Assistant Professor

Department of Physiotherapy

Integral University, Lucknow, Uttar Pradesh, India.



CHAPTER-4

APPLIED HUMAN PHYSIOLOGY FOR

PHYSIOTHERAPISTS

Nafiya
MPT Neurology, Department of Physiotherapy, Integral University, Lucknow

Saliha Rafat

Assistant professor Department of Physiotherapy, Integral University, Lucknow

Abdur Raheem Khan

Head, Department of Physiotherapy, Integral University, Lucknow

Abstract

Physiology provides the scientific foundation for understanding how the human

body functions at rest, during physical activity, and in response to injury, disease,
and rehabilitation. For physiotherapists, knowledge of physiology is essential

because therapeutic exercise, functional training, manual therapy, respiratory
interventions, cardiovascular rehabilitation, and sports rehabilitation all depend

on the body's physiological responses and adaptations. Essential physiology for
physiotherapy includes an understanding of homeostasis, neuromuscular

function, cardiovascular and respiratory responses, energy metabolism, exercise
responses, thermoregulation, autonomic control, and physiological adaptation to

training. During exercise, the cardiovascular and respiratory systems increase
oxygen delivery to active tissues, while skeletal muscle increases ATP production
to meet metabolic demands. These responses are coordinated by neural,

hormonal, and local mechanisms. Regular exercise can produce beneficial

adaptations in cardiovascular fitness, muscle strength, metabolic efficiency, and
autonomic regulation.

Physiological principles also help physiotherapists interpret clinical
measurements such as heart rate, blood pressure, respiratory rate, oxygen

saturation, perceived exertion, exercise tolerance, and recovery responses.

Understanding normal physiological responses enables therapists to identify
abnormal responses and modify exercise intensity appropriately. The application

of physiology is therefore not limited to theoretical knowledge; it directly

influences patient assessment, exercise prescription, monitoring, safety, and

outcome evaluation. This chapter discusses the major physiological principles
relevant to physiotherapy practice and explains their clinical significance in
musculoskeletal, neurological, cardiopulmonary, geriatric, and sports

rehabilitation.
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1. Introduction

Physiology is the study of the normal functioning of the human body and its

component systems. While anatomy describes the structure of the body,
physiology explains how those structures function and interact. Physiotherapy is
strongly dependent on physiological principles because rehabilitation aims to

modify movement, restore physical capacity, improve function, and promote
adaptation.

A patient performing therapeutic exercise experiences multiple physiological
responses simultaneously. Heart rate increases to increase blood flow, ventilation

rises to meet the increased demand for oxygen and removal of carbon dioxide,

skeletal muscles increase ATP production, and the autonomic nervous system

adjusts cardiovascular function. With repeated exercise, these acute responses can

result in long-term adaptations [1,2].

The American College of Sports Medicine emphasizes physiological assessment

and exercise prescription as important components of health and clinical exercise

practice. Its current guidelines include exercise testing, physiological responses,

exercise prescription, and considerations for cardiovascular, pulmonary,

neurological, metabolic, and other clinical populations [1].

For physiotherapists, physiology is therefore important in three broad areas that

is understanding the patient's current physiological condition, predicting
responses to physical activity and therapeutic exercise and designing safe and
effective rehabilitation programs.

2. Homeostasis and Its Important in Physiotherapy

Homeostasis refers to the body's ability to maintain a relatively stable internal

environment despite changes occurring inside or outside the body. Important
variables maintained within physiological ranges include body temperature, blood
glucose, blood pressure, oxygen availability, carbon dioxide concentration, pH,
and fluid balance. Homeostasis is maintained through regulatory mechanisms

involving receptors, control centres, and effectors. The nervous and endocrine
systems play major roles in coordinating these responses. During exercise,
homeostasis is temporarily challenged. Muscle contraction increases energy

consumption and metabolic activity. As a result, oxygen demand increases, carbon

dioxide production rises, body temperature increases, and cardiovascular activity

changes. The body responds by increasing cardiac output, ventilation, blood flow

to active muscles, and heat dissipation [2,3]. For physiotherapists, understanding
homeostasis is important because rehabilitation deliberately places controlled
physiological stress on the body. The objective is to provide an adequate stimulus
without exceeding the patient's physiological capacity.

For example, a patient with reduced cardiopulmonary reserve may develop
excessive breathlessness or abnormal cardiovascular responses during exercise.


