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Stephen Hawking says “people with disabilities are vulnerable because of the many barriers we face: 

attitudinal, physical, and financial. Addressing these barriers will unlock the potential of so many people 

with so much to contribute to the world”. A significant number of the total population in India are persons 

with disabilities, m In an era where 'inclusive development' is being ajority of whom live in rural areas. 

emphasized as the right path towards sustainable development, focused initiatives for the welfare of 

persons with disabilities are so essential and need of the hour.  The Sustainable Development Goals 2015 

pledges for 'leaving no one behind'. However, the matter of fact is majority of the children with disabilities in 

the rural areas are left behind unattended mostly due to non availability of rehabilitation professionals 

leading to severe disability conditions.

JVS believes that in the absence trained rehabilitation professionals in the rural areas, building the capacities 

of the community workers in rehabilitation therapy will be an effective way of addressing this very 

important concern. This way we can facilitate timely intervention and speed up the process of rehabilitation 

of every child with a disability until the last one. With this intention, JVS brings out this 'Handbook on Tele-

rehabilitation guide for CBR Workers'. This handbook gives a detailed explanation on tele-rehabilitation and 

all that a community worker needs to know on disability and rehabilitation while engaging with the children 

with disabilities. 

I sincerely hope this handbook will be a very useful tool in the hands of hundreds of community workers who 

in turn will bring significant improvements in the lives of children with disabilities in the remotest areas of 

the country.

I congratulate Mr Hiranand for preparing the content for this handbook and the JVS team for designing and 

making it available for use for community workers.



“India lives in its villages” – Mahatma Gandhi

INTRODUCTIONINTRODUCTION
INTRODUCTION

Mr. Hira Nand
Project Officer

Jan Vikas Samiti

Every time when I visited villages in different parts of the country, I found the children with disabilities

(CwDs) in neglected  situation due to a range of barriers, such as, lack of health and rehabilitation

services in their local areas, limited availability of services, physical barriers and inadequate skills and

knowledge of health and lack ofcommunity workers. As per census 2011, there are 2.68 Cr persons with

disabilities in India, which is 2.21% of the total population. Majority (69%) of persons with disabilities live

in rural areas.75% of the country's healthcare infrastructure is concentrated in urban areas while more

than 75% of the population lives in rural areas.

In order to reach out to the poorest of the poor, especially children with disabilities, Jan Vikas Samiti

(JVS) initiated a project called 'Sambhav'. The Project 'Sambhav' aims to capacitate CBR facilitators

in rural areas on rehabilitation diagnosis, making custom made treatment/rehabilitation plans and 

providing appropriate therapies to the children and youngsters with disabilities. Project “Sambhav” is a 

joint dream of Jan Vikas Samiti  (India), Liliane Fonds and Groot Klimmendaal, The Netherlands.

This Handbook on Tele- Rehabilitation guide for CBR facilitator will provide simple and 

practical platform for community facilitators to learn the basics of rehabilitation and apply

same on childrenand youngsters with disabilities and enable the process of rehabilitation. My sincere 

thanks to the Jan Vikas  Samiti and Fr. Chandran Riymonds, the Director of JVS

for his encouragement and guidance in publishing the tele-rehabiliation guide This Handbook is 

dedicated to the unsung heroes who have labored for the cause of  persons with disabilities.
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Tele - Medicine Telehealth 
care

Tele - rehabilitation

Social Medical 

Chapter - 1Chapter - 1Chapter - 1

Tele - health

Tele-Medicine -Tele-Medicine -Tele-Medicine -

Tele-Rehabilitation-Tele-Rehabilitation-Tele-Rehabilitation-

Fig-2 

Fig-1 
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Need not for service user to overcome physical 

barriers.

History of Tele-rehabilitation:History of Tele-rehabilitation:History of Tele-rehabilitation:

and has emerged as a leader in the field of telemedicine.

Benefits of Tele- Rehabilitation Role  of Tele- Rehabilitation  in CBR settings 
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- Smartphones 
&

Applications

Technologies used in Tele-rehabilitation:

Fig - 3

b)  Software                       

c) Tabs

e)  Web camera f)  Microphones

g)  Headsets 

d)  Smartphones

Equipments  used in Tele-rehab-

h) Internet Connections 

I) Wi-Fi 

a)  PC Hardware
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Methods: Methods: Methods: 

Store and Forward method of Tele-rehabilitation:Store and Forward method of Tele-rehabilitation:Store and Forward method of Tele-rehabilitation:

Textual Based Technologies 

Audio ( Voice/ Sound) based Technologies

Wireless Technologies 

Vision based technologies 

Web-based Technologies

Virtual Reality

Ø  Written report

Ø  E-mails

Ø  Cell phone text message 

Ø    Telephones( Landline calls)

Ø    Cell phones

Ø    Voice messages

Ø   Video may be used either in real-time (synchronously, such as video conferences)

Ø Asynchronous or store and forward (visual data may be useful to transmit  still images 

orphotographs via a “store and forward” mode in which data is first acquired and stored and 

then  forwarded via the internet or via cell phone at some future time )

Ø   PDA's (Personal Digital Assistants) can be used for several functions.

Ø   Global Positioning Systems (GPS) can guide visually or cognitively impaired individuals as they travel 

through streets or exit from buildings.

Ø   Cell phones and smart phones.

Ø   Website offers a wide variety of incorporating  text, audio, images, and video experiences that 

    may incorporate both real-time communication and stored material for  asynchronous use into  

    a rehabilitation service.

Ø  Virtual Reality (VR) provides a unique opportunity to simultaneously present    and manipulate a      

  variety of visual, auditory, tactile, and even olfactory sensations to represent physical experiences.



05

Ø Service user's portals allowing communication between a user and their health care

        professional.

Ø    Implemented in scenarios where the subscribing devices are geographically distant, lack

       direct connectivity and/or where the network is experiencing high error rates. 

Ø The Store and Forward process can overcome language and cultural barriers. ( Fig.4)

Benefits of Store and forward Benefits of Store and forward Benefits of Store and forward 

Fig - 4
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A patient survey predicts that 75% of all patients expect to use digital services in future.

75% of the country's healthcare infrastructure is concentrated in urban areas while more than 75% of the 

population lives in rural areas.

Ethics in Tele-Rehabilitation Service Provision:Ethics in Tele-Rehabilitation Service Provision:Ethics in Tele-Rehabilitation Service Provision:

Ethics concerns in the use of Tele-medicine/Rehabilitation:Ethics concerns in the use of Tele-medicine/Rehabilitation:Ethics concerns in the use of Tele-medicine/Rehabilitation:

Ethical considerations in use of Tele-medicine/RehabilitationEthical considerations in use of Tele-medicine/RehabilitationEthical considerations in use of Tele-medicine/Rehabilitation

Chapter - 2Chapter - 2Chapter - 2
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Consent is one of the major requirements under the Data Protection Rules.

Patient must be informed about the purpose of the data being collected  and whether it would be 

transferred to any third party.

State regulations- no state in India has yet developed guideline, law or any advisory documents.

Security of health information –getting debated, concern expressed but no consensus yet.
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Disability Creation Process Disability Creation Process Disability Creation Process 

Human Development model Human Development model Human Development model 

Disability Creation Process:Disability Creation Process:Disability Creation Process:

Fig.1

Personal
 factors (Internal)

Environmental 
Factors (External)

Interaction

Social Participation

Chapter - 3Chapter - 3Chapter - 3
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a)  Nervous system                                                    h)  Urinary system

b)  Auricular system                                             i)  Endocrine system

c)  Ocular system                                                   j)   Reproductive system                       

d)  Digestive system                                          k)   Cutaneous system

e)  Respiratory system                                       l)    Muscular system                                           

f)  Cardiovascular   system           m)   Skeletal system

g)  Haematopoietic and immune system        n)   Morphology

 

Cause

 

 

 

 

  

 

 

Personal factor, Organic systems and CapabilitiesPersonal factor, Organic systems and CapabilitiesPersonal factor, Organic systems and Capabilities

Categories of organic system:Categories of organic system:Categories of organic system:

Fig.2Fig.2Fig.2

 

Integrity              Impairment

 

Facilitator                Obstacle

 

 

 Capabilities 

Capacity           Inability

Social participation              Disabling situation

A personal factoris a characteristic of the person such as age, gender, socio-cultural identity, organic 

systems and capabilities etc.

An organic systemsis a group of bodily components all sharing a common function.

Impairment refers to the degree of anatomical, structural, or physiological anomaly or alteration of an 

organic system.

Capability is the extent to which a person capable of doing a physical and intellectual activity.

The notions of capabilities and impairment are measured in terms of degrees.
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I. Intellectual capabilities                                                   

Language capabilities                                                         

Behaviour capabilities                                                     

Sense & perception capabilities                                         

V. Motor activity capabilities                                                   

Breathing capabilities

Digestion  capabilities

Excretion capabilities

Reproduction capabilities           

X. Protection & Resistant capabilities

Risk factors can represent a cause of limitation for personal factors.

An environmental factor is a physical or social dimension that determines a society's organisation 

and context.

Facilitator refers to an environmental factors that contributes to the completion of life habits( when 

interacting with environment factors)

An obstacle is an environmental factor or situation that hinders the completion of life habits ( when 

interacting with environment factors)

Example 3.  Conventions, Lawsand 

Legislations act as facilitator to   

promote inclusion in mainstream 

society.

Ramp acts as afacilitator for wheel chair users.

Categories of capabilities:Categories of capabilities:Categories of capabilities:

Risk Factors:Risk Factors:Risk Factors:

Categories of environmental factors:Categories of environmental factors:Categories of environmental factors:

Fig.3

Fig.4Fig.4Fig.4
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A situation  of  social participation corresponds to the full realisation of life habits,  for example:

A disabling situation  corresponds to  lack of , or reduced ,realisation of life habits , for example:

·   Cannot do work 

·   Does not have job

·   Cannot go out 

·   Cannot live where he/she want

·   Personal care                                                                 ·    Community life

·   Nutrition                                                                           ·    Education

·   Fitness                                                                              ·   Employment 

·   Communication                                                             ·   Recreation 

·   Housing                                                                            ·  Other habits 

·   Mobility

·   Responsibility

·   Interpersonal relationship 

Life habits, situations of social participation and disabling situation:Life habits, situations of social participation and disabling situation:Life habits, situations of social participation and disabling situation:

Life habits categories:Life habits categories:Life habits categories:
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TYPES :

Models of Disabilities Models of Disabilities Models of Disabilities 

1. Charity Model:1. Charity Model:1. Charity Model:

2. Medical Model:2. Medical Model:2. Medical Model:

Fig - 1

Fig - 1Fig - 1Fig - 1

Fig - 2Fig - 2Fig - 2

Chapter - 4Chapter - 4Chapter - 4
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Disability is an unavoidable and universal part of 

human diversity.

Shift from a charitable to a rights-based approach 

whereby individuals are respected and 

empowered. 

Human rights model contains both sets of human 

rights, civil and political as well as economic, social 

and cultural rights.( Fig.4)

3. Social Model:3. Social Model:3. Social Model:

4.  Human Rights Model:4.  Human Rights Model:4.  Human Rights Model:

5.  Bio-Psycho-Social Model:5.  Bio-Psycho-Social Model:5.  Bio-Psycho-Social Model:

Fig - 3Fig - 3Fig - 3

Fig - 5Fig - 5Fig - 5

Fig - 4Fig - 4Fig - 4
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(Disorder or disease)

Body functions &  
Structures 

Activity Participation

Contextual factors 

Personal factors Environmental factors 

(Restrictions)

Health conditions 

(Limitations)(Impairments)

The International Classification of Functioning, Disability and Health (ICF)The International Classification of Functioning, Disability and Health (ICF)The International Classification of Functioning, Disability and Health (ICF)

Fig - 1Fig - 1Fig - 1

Chapter - 5Chapter - 5Chapter - 5
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As a statistical tool:in the collection and recording of data(i.e. in population studies and 

surveys or in management information systems.)

Definitions:Definitions:Definitions:

Applications of ICF:Applications of ICF:Applications of ICF:

Aims of ICFAims of ICFAims of ICF
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)
• Muscle tone
• •

 • Scoliosis
• Energy 

 

·

 

Self-care

 

·

 
 

· He/she has some 

releasing an object

 

)

 

•
• He/she not able to 

play with peer in 
the garden

• He/she cannot go 

to cinema without 

 

•
•
•

•

 

Support with family and 
friend

•

 

/school/play area
•

 

Accessibility

Example 2. Spinal cord injury (Fig.3)

Fig - 2Fig - 2Fig - 2

Spinal cord injury 

Problem of muscle 
power functions & 
structure of spinal 
cord 

Restricted participation
in employment & in
 using public transport 

Public transport, building 
design barriers 

Fig - 3Fig - 3Fig - 3
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People experiencing poverty are more likely to

 become disabled.

People who are disabled are more likely to be poor.

The cost of living with a disability can be increase the  household poverty which means disability is 

not an issue limited to individuals.

Exclusion and social-stigma, low income, and high cost rehabilitation and care, all create a vicious 

cycle that hold back  not only individuals with impairments but their families and children too. Fig - 1

CBR to CBID (Community Based Rehabilitation to Community Based Inclusive CBR to CBID (Community Based Rehabilitation to Community Based Inclusive 
Development)Development)

CBR to CBID (Community Based Rehabilitation to Community Based Inclusive 
Development)

Disability and Poverty:Disability and Poverty:Disability and Poverty:

CBR Matrix:CBR Matrix:CBR Matrix:

Fig - 1Fig - 1Fig - 1

Fig - 2Fig - 2Fig - 2

 
 

 
Health services

Community support

disability because of:

Violence  

Chapter - 6Chapter - 6Chapter - 6
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Inclusive 

DevelopmentInclusive Health

Inclusive Education     

Inclusive Society

Inclusive livelihood                                                                                

Society for All

Inclusive 

Development

 

Inclusive 

Inclusive 

Inclusive Development:Inclusive Development:Inclusive Development:

Society for All:Society for All:Society for All:

Fig - 3Fig - 3Fig - 3

Fig - 4Fig - 4Fig - 4
Society for All
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Community Based   
 

Community  

Based 

 

 

Development needs to become inclusive and community based.

Community based inclusive development will facilitate development initiatives to become disabled 

people centered and community centered. 

Address their needs as well as the community and build their capacity.

Remove barriers for active participation and the same time to promote community action.

Foster self-reliance, equal rights and opportunities. 

 Community Based Inclusive Development (CBID) Community Based Inclusive Development (CBID) Community Based Inclusive Development (CBID)

Fig - 5Fig - 5Fig - 5

 

Inclusive 
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Anatomy:

In this position the body is straight in standing position.

The palms are hanging by sides closed to the body and

are facing forwards. The feet also point forwards and

the legs are fully extended.

A natomical position is very important because the

relation of all structures is described as presumed to be

in anatomical position.( Fig.1)

Supine position:

Prone position:

This is the position in which back of the body is directed upwards.

The body  lies in a horizontal plane with face directed downwards.( Fig.3)

Basic Anatomical Terminology:Basic Anatomical Terminology:Basic Anatomical Terminology:

Fig - 1

Fig - 2

Fig - 3

Chapter - 6Chapter - 6Chapter - 6
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Anterior: Refers to the front of the body.

Posterior: Refers to the back of the body.

Fig - 4 Fig - 5
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Sagittal plane Horizontal plane Frontal plane 

Exterior and Interior: Anatomical terms of motion:

Flexion: 

Fig - 6

Fig - 7

Fig - 8
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Adduction is the movement of a body part 

toward the body's midline

Fig - 9

Fig - 10

Fig - 11 Fig - 12

Extension:

Abduction:

Circumduction:

Adduction:
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Fig - 13

Fig - 14

Fig - 16

Fig - 15

Dorsi flexion

Planter flexion

Inversion:

Eversion:

Supination:

Pronation:

Rotation:
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Elevation:
    Refers to the raising of the scapula to a more superior level (shrugging the shoulders).

 Protraction:

Retraction:

Protraction is forward movement of the scapula that results in 'hunching the shoulders.

Fig - 17

Fig - 18

Depression:
    Refers to the scapula moving to a more inferior position as they are pulled downwards
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1. Physical disability:

Disability –Disability –Disability –

Types of Disabilities:

Specified disability: Specified disability: Specified disability: 

Chapter - 8 (a)Chapter - 8 (a)Chapter - 8 (a)
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B. Visual disability: 

C. Hearing Impaired 

D. Speech and Language Disability 

(a) "Blindness" means a condition where a person has any of the following conditions, after best      

 correction— 

   (i) Total absence of sight; or 

(ii) Visual acuity less than 3/60 or less than 10/200 (Snellen) in the   better eye with best possible 

correction; or

(iii) Limitation of the field of vision subtending an angle of less than 10 degree.

(b) "low-vision" means a condition where a person has any of the following conditions, namely: — 

(i) Visual acuity not exceeding 6/18 or less than 20/60 up to 3/60 or up to 10/200 (Snellen) in the 

better eye with best possible corrections; or

(ii) Limitation of the field of vision subtending an angle of less than 40 degree up to 10 degree.

(a) "Deaf" means persons having 70 DB hearing loss in speech frequencies in both ears;

 (b) "Hard of hearing" means person having 60 DB to 70 DB hearing loss in speech frequencies in both 

ears;

Means a permanent disability arising out of conditions such as laryngectomy or aphasia affecting one or 

more components of speech and language due to organic or neurological causes.
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“Mental illness" means a substantial disorder of thinking, mood, perception, orientation or memory 

that grossly impairs judgment, behaviour, capacity to recognise reality or ability to meet the ordinary 

demands of life, but does not include retardation which is a condition of arrested or incomplete 

development of mind of a person, specially characterised by subnormality of intelligence. 

4. Disability causes due to:

2. Intellectual disability:

A condition characterised by significant limitation both in intellectual functioning (reasoning,  
learning, problem solving) and in adaptive behaviour which covers a range of every day, social  
and practical skills, including;

3. Mental behaviour:
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Primary disabling condition: Secondary disabling condition:

For example:

 
 disability 

5. Multiple Disabilities: 

Multiple Disabilities (more than one of the above specified disabilities) including deaf blindness 

which means a condition in which a person may have combination of hearing and visual impairments 

causing severe communication, developmental, and educational problems.
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Causes of disability: underlying causes

Congenital

Disease or infection

Trauma All Impairment -moderate to mild

Causes of disability: on the basis of birth

Prenatal ( Before birth)

Natal ( during birth)

Post-natal  ( after birth)Blindness

Impairment and impairment continuum:

 

Blindness
 

Deafness
 

Mobility
 

 

All Impairment -moderate to mild  

Diagram indicates how disability prevalence can be seriously distorted if one adopts traditional 'core 

impairment' approach.

Fig - 2

 

 

 

 

 

 

 

 

 

 

 

 

social, 
 

Gender, age, 
 

 

Profession  

Fig - 1
 

Causes

 

Disability

Disease/

Causes

 

Causes

Causes of Disability 

Chapter - 8 (b)Chapter - 8 (b)Chapter - 8 (b)
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Fig - 1

Fig - 2

Prevention of Disabilities:

Primordial Prevention:

Levels of prevention: (shown in fig.)

Chapter - 8 (c)Chapter - 8 (c)Chapter - 8 (c)

Levels of Prevention
Onset of Onset of 
diseasedisease
Onset of 
disease

ClinicalClinical
diagnosisdiagnosis
Clinical
diagnosis

No diseaseNo diseaseNo disease Asymptomatic diseaseAsymptomatic diseaseAsymptomatic disease Clinical approachClinical approachClinical approach

Manage the riskManage the risk
factors, prevent onsetfactors, prevent onset
of diseaseof disease

Manage the risk
factors, prevent onset
of disease

Early diagnosis &Early diagnosis &
treatmenttreatment
Early diagnosis &
treatment

Reduce complicationReduce complication
of disease & preventof disease & prevent
disabilitydisability

Reduce complication
of disease & prevent
disability

Primary PreventionPrimary PreventionPrimary Prevention SecondarySecondary
PreventionPrevention
Secondary
Prevention

TertiaryTertiary
PreventionPrevention
Tertiary
Prevention

Imroved Sanitation & Hygiene:Imroved Sanitation & Hygiene:Imroved Sanitation & Hygiene:
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Primary Prevention: Secondary Prevention:

Tertiary Prevention:

Fig - 3
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Developmental milestones:Developmental milestones:Developmental milestones:

 ly develop and keep tracking the developmental problems 

Point to Parts of doll (3 Parts) 
Walks upstair with help

Say two words  

Throws ball 

Pats a cake 
Fine Prehension Pellet  

Standing up by furniture
Raises self to Sitting Position   

Rolls from back to stomach 

Eyes follow pen/pencil  
Holds head steady 

Social smile 

This represents normal range 

1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9 2 0 2 1 2 2 2 3 2 4   Age in months

There are four main categories of developmental milestones.

Types of developmental milestones:Types of developmental milestones:Types of developmental milestones:

Fig - 1

1. Physical milestones:

    Ø Gross motor: Gross motor skills are usually the 

first to develop and include sitting up, standing, 

crawling   and walking.

          

  2. Fine motor: Fine motor skills involve Precise 

 movement such as holding a  pencil,  

 grasping a spoon, drawing  shapes, and  

 picking up small objects

3. Social and emotional milestones: are 

centred on children gaining a better 

understanding of their own emotions and the 

emotions of others. These milestones also 

involve learning how to interact and play with 

other people.

4 .  C o m m u n i c a t i o n  a n d  l a n g u a g e  
milestones: involve both language and 

nonverbal communication. A one-year-old 

learning how to say his first words and a five-

year-old learning some of the basic rules of 

grammar are examples of  important 

communication milestones.

Chapter - 9Chapter - 9Chapter - 9
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CHILD DEVELOPMENT MILESTONES
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Gross Motor Functional Classification (GMFCS):Gross Motor Functional Classification (GMFCS):Gross Motor Functional Classification (GMFCS):

Gross Motor Functional Classification System-Extended & Revised (GMFCS –E & R)Gross Motor Functional Classification System-Extended & Revised (GMFCS –E & R)Gross Motor Functional Classification System-Extended & Revised (GMFCS –E & R)

Fig - 1

Functional Classifications Functional Classifications Functional Classifications 

Chapter - 10Chapter - 10Chapter - 10
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Level I 
Handle 
objects 

easily and
successfully. 

Level V
Does not handle 
object easily and

 has severely
 limited 

ability to 
perform even 

simple actions. 

Level I 
Handle 
objects 

easily and
successfully. 

Level V
Does not handle 
object easily and

 has severely
 limited 

ability to 
perform even 
simple actions 
Requires total 

assistance. 

Manual Ability Classification System (MACS):Manual Ability Classification System (MACS):Manual Ability Classification System (MACS):

Mini-MACS:Mini-MACS:Mini-MACS:
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-

 

-

 

-

  

-

 

V-

 

onal 

 

 
  

 

  

safely 

 

–

 

Communication Function Classification System (CFCS):Communication Function Classification System (CFCS):Communication Function Classification System (CFCS):

Eating and Drinking Ability Classification System (EDACS): Eating and Drinking Ability Classification System (EDACS): Eating and Drinking Ability Classification System (EDACS): 

:

:

:

:

:

It is originally developed for using with

 in

Unable to eat and drink safely 
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1. Arthrogryposis Multiplex Congenita:

Non progressive congenital disorder involving multiple rigid joints (usually symmetrical) leading to 

severe limitation in motion. 

Incidences occur in 1 in 3000 live births.

Most contractures happen in the arms and the legs. They can also happen in jaw and spine.

Children with arthrogryposis may have other health problems, such as problems with nervous

system, muscles, heart, kidneys or other organs. 

Each child with arthrogryposis is different. In some children, the condition is mild. It affects only a few 

joints and these joints almost as much as  normal movement .in other children the condition is more 

serious. It affects more joints and restricts their movements more. 

In extreme cases, arthrogryposis nearly every joints. ( See figure1)

TYPICAL BABY WITH 
ARTHROGRAYPOSIS

Sometimes the 
face is long and 
the jaw large.

wrist often bent 
up or out stiffly 

hips often bent 
up ward or outward 
stiffly, may by 
dislocated 

Contractures with
‘webbing’ of skin behind 
joints (at knees, hips, 
elbows, or shoulders)

Knees bent or 
straight, in a 
sti ffposition 

mind completely normal 

Shoulders sometimes 
turned in 

often arms are sti ff
at elbows and weak 

hands and fingers 
often very weak 

spine often curved 
but trunk strength
usually normal 

Club foot common 

                  

Exact cause is unknown.

Main cause of arthrogryposis is fetal 

akinesia. This means the baby does 

not move  around inside the womb 

as much as is typical.

Starting in early pregnancy, moving 

helps a baby's joints, muscles and  

tendons develop. If a baby does not 

move much, these parts may not 

develop well, and extra tissues may 

form in the joints, making 

movement harder.

           

Children  with arthrogryposis are born with

 joints that have limited movement-

  Ø  Thin, weak (atrophies), sti ffor missing

muscles.

 Ø Sti ffjoints due to extra tissues ( fibrosis 

and  fibrous ankylosis)

  Differences in the skin around their joints such 

as webbing. 

There is wide range of how children are affected, 

from mild (few contractures with nearly normal 

movement) to serious (many contractures with 

little or no movement).

Arthrogryposis is a feature of other, more 

complex conditions. Children may have other 

problems with their –

Common Disabling Conditions:

  Cause:

Symptoms of arthrogryposis:

Fig - 1

Chapter - 11Chapter - 11Chapter - 11
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The main goal of treatment for arthrogryposis is to help child's joints as normally as possible.

Stretching exercises, exercises to improve range of motion and muscle strength. 

Focus given on to improve gross motor skills .This includes child to roll, crawl, stand, walk and play.

Assistive may need in some cases for mobility. 

Splints and casts help to keep joints stretched and they prevent contractures.

            

Ø Surgery to cut into or through   bone (osteotomy) to improve how joints line up. Surgeons may 

shorten or lengthen a bone or change its positions. 

Ø Surgery to lengthen or release muscles or tendons that prevent a joint from moving well.

Ø Surgery to cut through a joint capsules (capsulotomy), if the capsule restricts the movements.

Ø  Surgery for spinal deformities, club foot and hip deformity.

broad forehead 

deafness may 
develop

white part of
 eye looks blue 

Poor teeth 

barrel chest and 
rounded back 

bones bent and 
shortened from 
many fractures
(broken bones)

 Management:

2. Brittle Bone Disease:

  Surgical intervention for arthrogryposis:

Fig - 2
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Most children can walk.

In some cases due to repeated breaks bone gradually bends and makes walking difficult.

Arm may also bend due to repeated breaks.

Usually the breakage decreases as child reaches to his/her teens.

Many children stay short because of the many broken and bend bones.

Children get isolated from general social life due to restrictions of movements.

There is no medicine to cure brittle bone

 disease.

There are supportive therapies that help to

reduce risk of broken bones and increase quality 

of life.

Physical therapy to increase child's mobility and

strength. 

Bisphosphonate medications to strengthen

bones.

Appropriate medication to reduce pain.

Low impact exercises to help build bone.

Mental health counselling to help issues with

body image. 

Bone breaks may be treated same as other bone 

with plaster bandage or fracture brace. 

In some cases operation can be done. 

Appropriate assistive devices may be provided

to protect limbs and prevent breaking up bones

and helps child to walk and functionally 

independent.

For mobility wheelchair may be provided to 

 children with brittle bone disease.

Children with brittle bone disease need support

and opportunities to develop like others. 

Children should go to school and most do well.

Clubfoot describes a range of foot 

abnormalities usually present at birth 

(congenital) in which infant's foot twisted out 

of shape or position.

In club foot tissues connecting the muscles to 

the bone (tendons) are shorter than usual. 

Club foot is fairly common birth defect and 

usually an isolated problem otherwise healthy

 new born.

Club foot can be mild or severe. About half of 

children with club foot have it in both feet.

it will make it harder to walk normally, so 

generally recommended that  the treatment  

 be soon after birth.

Symptoms:

The top of the foot is usually twisted 

downward and inward, increasing the arch and

 turning the heel inward.

The foot may be turned so severely that it

actually looks as it is upside down.

The calf muscles in the affected leg are usually

underdeveloped.(shown in figure)

Fig - 3 
Left-Bilateral Right –

Unilateral 

Problem with Brittle bone disease:

Management: 3. Club Foot (Congenital Telipes Equinovarus):
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Club foot often  broadly classified into  two major  groups –

  Ø Isolated (idiopathic) clubfoot is most common form of the deformity and occurs in children who 

have no other medical problems.

  Ø Nonisolated club foot occurs in various other health conditions or neuromuscular disorders, such

 as arthrogryposis and spina bifida.

Regardless types and severity, club foot will not improve without treatment.

A child with an untreated club foot will walk on the outer edge of the foot instead of the sole, develop

painful calluses, be unable to wear shoes, and have lifelong painful feet that severely limit activity.

Clubfoot that is not treated causes serious disability as the child grows.( shown in figure)

                            
Intervention depends upon the age of the child 

and also foot easy to correct or not.

Intervention should starts immediately after

birth.

                        
Gentle stretching and manipulation into correct

position and held in place with long-leg cast 

(toes to thigh.

Each week this process of stretching, re- positioning, and casting is repeated until the foot largely 

improved. 

For most infants this improvement takes about 6-8 weeks.

In Ponseti method long leg plaster casts are applied after the feet correctly positioned. ( shown in the 

figure)

After the manipulation and casting period, most infants require a minor procedure to release 

continued tightness in Achilles tendon (heel cord).During this quick procedure      (called a 

tenotomy), a very thin instrument use to cut the tendon.

Classification:

      Management:

 Manipulation and casting:

Achilles tenotomy:

Fig - 4

Fig - 5
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The cut is very small and does not require stiches. A new cast will be applied to the leg to protect the

 tendon as it heals.

This usually takes about 3 weeks. By the time the cast is removed, Achilles tendon has regrown to the

 proper, longer length, and the clubfoot has been fully corrected.

Normal Palate Unilateral Cleft Lip and Palate  Bilateral Cleft Lip and Palate  

           Bracing:   Surgery:

    4. Cleft lip and Cleft palate:

Fig - 6

Fig - 7
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Difficulties in feeding:  a baby with cleft palate may be unable to breastfeed or feed from normal

bottle because they can't form seal with their mouth.

Hearing problems: Some babies with cleft lip are more vulnerable to ear infections and a build-up of

fluid in their ears, which may affect their hearing.

Dental problems: In cleft lip and cleft palate, a child's teeth don't develop correctly and they may be

at a higher risk of tooth decay.

Speech problems: if cleft palate isn't repaired, it can leads to speech problems such as unclear and

nasal sounding speech when a child is older.

                               

Any child with cleft lip and cleft palate usually need long term care plan that outlines the 

assessment and treatment as they grow –up.

Surgery: surgery carried out to correct cleft lip usually at the age of 3-6 months and an operation 

to repair cleft palate in performed at the age of 6-12 months.

Feeding support: Baby needs to keep proper 

positioning during breast feeding or need to feed with  

specially designed bottle.

Monitoring hearing : babies born with cleft palates 

have higher chance of glue ear, which may affect 

hearing.

Stretching of lips ( as shown in figure - 8)

Speech and language therapy :babies born with 

cleft lip and cleft palates may need to monitor 

child's speech and language development 

throughout their child hood .child need to 

encourage doing some activities to help in 

developing better speech.( shown in figure - 9 )

Dental and orthodontic treatment: maintaining 

healthy teeth and preventing cavities is very 

important for kids with cleft lip and palate. Kids with cleft lip and palate may begin orthodontic 

treatment as early as 6 years of age. It may start with palatal expansion, a process that makes the 

width of the palate normal. Later, it may involve braces to position the teeth.

Problems related Cleft lip and Cleft palate:

    Management:

Fig -8

Fig - 9
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Hydrocephalus is a build-up of fluid on the brain. The excess fluid puts pressure on the brain, which

 can damage it.

It is most common in infants and older adults and characterised by enlargement of head.

 If left untreated, hydrocephalus can be fatal. ( shown in figure)

Bulging of the eyes 
with downward gaze

(sunset Eyes)

Measurement
 of the head at 

the largest part 

(Head Circumference)

Large Head 

Prominent 
veins 

over the 
head 

Soft spot (Fontanele)

            

There are three main types of

Hydrocephalus-

Ø  Congenital hydrocephalus:

hydrocephalus that's present at birth.

Ø  Acquired hydrocephalus:

   hydrocephalus that develops after 

birth.

Ø  Normal pressure hydrocephalus:

      usually only develops in older people.

                   
The damage to the brain can cause a wide range of

symptoms, including-

Ø  Headache

Ø  Being sick

Ø  Blurred vision

Ø  Difficulty walking

Ø  Learning problems

Ø  Impaired speech

Ø  Memory problems

Ø  Short attention span

Ø  Visual problems

Ø  Physical coordination

Ø  Epilepsy

5 .Hydrocephalus:

Types of Hydrocephalus:

     Symptoms of Hydrocephalus:

Other long term complications:

Fig - 10
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Hydrocephalus can usually be treated as using 

a shunt, thin tube that's surgically implanted in

the brain and drains away the excess fluid.(

shown in figure) 

Physical therapy: aims of treatment will vary

according to the child's needs and age -

Ø Promoting achievement of physical 

milestones such as sitting, crawling and 

standing.

Ø   Exercises to balance and coordination.

Ø   Stretching exercises for tight muscles.

Ø   Strengthening exercises for weak muscles.

Ø   Gait training

A child with a shunt 

Shunt 

Choroid Plexus 

Incision

Tubing under skin

Incision

Intestine 

Navol

Microcephaly is a medical condition in which the circumference of the head is smaller than normal. 

Brain has not developed properly or has stopped growing.

Microcephaly can be present at birth or it may develop in the first few years of life.

Microcephaly is a rare condition. One baby in several thousands is born with microcephaly.

The severity of microcephaly ranges from mild to severe.( shown in figure)

Normal head size

Child with 
   Microcephaly 

 Management:

6.Microcephaly:

Fig - 11

Fig - 12
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Causes: There are many potential causes of microcephalybut often the cause remain unknown. 

The most common causes include:

Infections during pregnancy: to xoplasmosis (caused by a parasite found in undercooked meat),

Ribella, Herpes, HIV, Syphillis, Zica.

Exposure to toxic chemicals: maternal exposure to heavy metals like arsenic, mercury, alcohol,

radiation and smoking.

Pre and perinatal injuries to developing brain( hypoxia-ischemia and trauma).

Genetic abnormalities such as down syndrome.

Severe malnutrition during fetal life.

                        

Many baby born with microcephaly may

demonstrate no other symptoms at birth but

 go on to develop –

Ø  Epilepsy

Ø  Cerebral palsy

Ø  Learning disabilities

Ø  Hearing loss and vision problems

In some cases children with microcephaly 

entirely normal.

                              

There is no cure for microcephaly, since there is

no way to enlarge the brain and head.

The treatment focuses on managing symptoms

and any related conditions.

Ø Early intervention and stimulation and play 

activities to improve development of child.

Ø  Aims to improve muscle strength, balance, and

 coordination.

Ø Occupational therapy, speech therapy and 

psychological counselling may be needed 

according to the symptoms.

Ø  Family counselling and support for family also 

extremely important. 

Spina bifida is a condition in which there is 

abnormal development of the back bone,  spinal cord surrounding nerves, and the fluid-filled sac 

that surrounds the spinal cord.

It is a congenital condition present before birth.

This neurological condition can cause a portion of the spinal cord and the surrounding structures to 

develop outside, instead of inside the body.

Splna Bifida 

Myelomeningocele

Meningocele

Splna Bifida Occulta

Types of Spina Bifida:(shown in figure) Ø  Most common and mildest type of spina 

bifida.

Ø  There may be small birthmark, dimple or 

tuft of hair on the skin where the spinal defect 

is. 

Ø  Usually does not cause any problems and 

most of people are unware of it.

   Signs and Symptoms:
Management:

7. Spina Bifida:

Spina bifida occulta:

Fig - 13
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Meningocele:

Ø  A moderate form of spina bifida in which a fluid-filled sac is visible outside the back area.

Ø  The sac does not contain the spinal cord or nerves.

Myelomeningocele:

Ø  Most severe form of  spina bifida in which spinal cord and nerves develop outside the body 

and contained a fluid-filled sac that is visible outside of the back area .

Ø  A majority of babies with myelomeningocele will also have hydrocephalus.

The cause of spina bifida is unknown but number of 

factors can increase the risk of a baby  developing the 

conditions, include-

Ø  Low folic acid intake during pregnancy.

Ø  Having family history of spina bifida.

Ø  Medications –taking certain medicines during

pregnancy has been linked to an increased risk of 

having a baby with spina bifida.

                 

The effects of spina bifida vary according 

to the types, location and

severity of condition.

The problem associated with spina bifida 

include:

Ø  Reduced sensation in the lower body,

legs and feet, leading to the possibility

of burns and pressure sores.

Ø  Paralysis of lower body and legs,

causing walking difficulties or inability

to walk.

Ø  Bladder problems-urinary

incontinence, urinary tract infections

etc.

Ø  Bowel problems-bowel incontinence

often leads to a period ofconstipation

followed by episodes of diarrhoea or

loose motion.

Ø  Skin problems –reduced skin

sensation leads to injuries, the skin

become infected or an ulcer could

develop.

Ø  Learning difficulties.

                                          

The primary goal of managing spina bifida is to prevent

infection and to preserve the spinal cord and nerves

that are exposed outside of the body.

Surgery –may be used to close the lesion and reduce 

the risk of infection.

Orthopaedic surgery-children with spina bifida usually

undergo operations for their legs and feet to improve

mobility.

Assistive devices-calipers, braces, walking aids or

wheelchairs can be used for mobility as well as 

positioning devices to maintain proper position.

Diet and enemas –used to manage bowel incontinence.

Self-catheterisation and continence pads –may be 

required to manage urinary incontinence.

Physical therapy –involved exercises to improve gait, coordination and balance.

Maintain range of motion, strengthening of weak muscles and improve flexibility of tight muscles.

Helps to attain age appropriate milestones, such as sitting up, crawling and walking. 

Occupational therapy, speech therapy may be needed in certain conditions.

                                             Causes: Signs and symptoms:

Management:
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Torticollis is a condition involving muscles 

of the neck that causes the head to tilt 

down.

If condition has at birth, it is called 

congenital muscular torticollis. That is the 

most common type.

If torticollis has been developed after 

birth then it is called acquired torticollis. It 

is associated with other serious medical 

conditions.

Congenltal Muscular 
Tortlcollis

affecting the right 
sternocleldomastold 

muscle 

Exact cause is unknown but it could be related to the cramping of a baby inside the uterus, or 

abnormal positioning (such as being in the breech position, where buttocks face the birth canal).

The use of forceps or vacuum devices to deliver a baby during child birth also make a baby more likely 

to develop torticollis.All these factors put pressure on a baby's sternocleidomastoid muscle 

(SCM).Extra pressure can cause tighten the muscle and making it hard for a baby to turn his/her neck.

The baby's head tilts to one side with his/her 

chin pointed to other side.

In about 75% of babies with torticollis, the 

right side is affected.

Head does not turn side to side or up and 

down easily.

Baby may have difficulty in breast feeding on 

one side or prefers to feed on one side only.

Following complications a baby might get if 

left untreated-

Ø  Less control of his/her head

Ø Limited reach on affected side and less 

tracking with eyes.

Ø  Delayed in sitting and  walking.

Ø  Problem in feeding.

Ø  Poor balance.

Ø  Crooked crawling.

Ø  Rolling on one side only.

Treatment of torticollis includes observation, the  

use braces,exercise programs, traction and various

 operations.

In case of surgical intervention, operation up to age 

of 12 years produces good results.

Latest studies suggest that age is not the most

important factor when determining  the optimal

time for surgery.

Early intervention for torticollis gives good result 

including stretching exercise and tummy time 

(encourage baby to lying on stomach).

Give plenty of time for tummy. At least 15 minutes

4 times a day.

Stretching and positioning  exercises-

Ø  Side bending (for right torticollis) - hold this

position for 30 seconds, as tolerated by the baby.

Repeat 2-4 times. Do this exercise 3-4 times a day.

 (Shown in fig.)

8. Torticollis:

Causes:

Symptoms:  Management:

Fig - 14
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Ø  Rotation (head turning) -Place left hand on child's left shoulder. Cup child's head with the right 

hand. Use your left hand to hold child's chin. Slowly turn child's nose to right shoulder.  Hold for 30 

seconds and repeat 2-3 times. 3-4 times a day. (Shown in fig.)

Ø  Positioning for the play-playing while lying on 

his/her side (side line).This position allow gravity 

to do some work of stretching the neck and 

bringing the hands to the midline.

Ø  Bringing hands to the middle is an important 

step for feeding, hand eye coordination, and 

other areas of child development.( shown in fig.)

Ø  Playing on stomach- this helps to learn to control head movements. . (Shown in fig.)

Ø  Carrying the child – Hold the child facing away from you, in a side-lying, with child's ear resting 

against your right forearm. Carry the child in this position as much as possible. This can be used as 

a position for stretching of tight muscles if child doesn't tolerate the side-bending stretch on 

back.

·Rickets is a condition that affects bone development in children.

· It causes the bones to become soft and weak, which can lead to bone deformities.( figure)

9. Rickets:

Fig - 15

Fig - 16

Fig - 17
Fig - 18
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Stunted growth 

Odd curve to 
Spine or back 

Wide joints at elbow
and wrist 

Odd shaped legs 

Wide ankles

Wide bones 

Large abdomen

Odd-shaped ribs
and breast bones

Large forehead

Rickets risk factors include-

Premature birth (low level  of vitamin  calcium and 

phosphorus).

Infants born to vitamin D deficient mothers.

Limited sun exposure.

Nutrition-Low intake of calcium, phosphorus and 

Vitamin D.

Kidney diseases that affect calcium and phosphorus 

absorption.

Skin colour – dark skin does not react as strongly to 

sunlight as lighter skin, so it produces less vitaminD.

Rickets usually occur because of a lack of vitamin D or calcium, although it can also be caused by 

a genetic defect or another health condition.

                                              the signs and symptoms of Rickets include-

Pain-the bones affected by the rickets can be sore and painful, so child may be reluctant to walk or

 may tire easily, the child's walk may look different (waddling).

Skeletal deformities-thickening of the ankles, wrists and knees, bowed legs, soft skull bones and

 rarely bending of spine.
Poor growth and development – if the skeleton does not grow and develop properly, child will be

 shorter than average.

Fragile bones-in severe cases, the bone become weaker and more prone to fractures.

Dental problems - including weak enamel, delayed teeth coming through and risk of cavities.  

                                 As most cases of rickets are caused by a vitamin D and Calcium deficiency, it is usually  treated by
 
increasing child's intake of vitamin D and calcium.

Physical therapy:

Focus given on improving posture, strength and coordination of the body following disruption of the

 normal musculoskeletal development.

Assistive devices - braces and calipers given to prevent deformities.  

Down syndrome is a genetic condition that results when there is an extra copy of a specific

chromosome, chromosome 21.

It is not an illness but a term that describes the features resulting from this change.

The extra chromosome can affect the physical features, intellect, and overall development of an

 individual.

It also increases the livelihood of some health problems.

Risk factors for rickets: 

Causes:

10. Down syndrome:

Fig - 19

Signs and Symptoms:

Management:
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st Down syndrome happens when there is an extra copy of genetic material on all or part of the 21

chromosome.

Every cell in the body contains genes that are grouped along chromosomes in the nucleus. There are 

normally 46 chromosomes in each cell, 23 inherited from the mother and 23 from the father.

When some or all of a person's cells have an extra full or partial, copy of chromosome 21, the result in 

down syndrome. ( shown in figure)

  flattened

 nose and face,

 upward slanting

 eyes,

Single palmer

 crease, short 

fifth finger that 

curves inward

Widely separated 

first and second 

toes and increased 

skin creases

Down syndrome

Down syndrome is not a disease, so it may be 

more appropriated to refer to features or 

characteristics, rather than symptoms.

People with Down syndrome often have 

distinct physical features, unique health issues, 

and variability in cognitive development.

Physical features:   Physical  characteristics include-

Ø Eyes that have an upward slant, oblique fissures, 

epicanthic skin folds on the inner corner, and white 

spots on the iris.

Ø  Low muscle tone

Ø  Small stature and short neck

Ø  Flat nasal bridge

Ø  Single, deep creases across the centre of the palm

Ø  Protruding tongue

Ø  Large space between large and second toe.

Developmental delayed:

Ø Children with Down syndrome often 

reach developmental milestones later

 than their peers.

Ø  There may be delayed in acquiring

 speech.

Ø Fine motor skill may also be delayed. 

They can take time to develop after gross 

motor skills have been acquired.

Ø   On  average ,a child with Down

syndrome will:

1. Sit at 11 months

2. Crawl at 17 months

3. Walk at 26 months

Ø  There may be problems with attention, poor 

Health issues: Sometimes there are general health problems that can affect any organ or bodily

 functions.

Around half of all people with Down syndrome have a congenital heart defect.

Ø  There may also be risk of respiratory problems, hearing difficulties, epilepsy and thyroid 

conditions.

Causes:

Symptoms:

Fig - 20

judgement  and impulsive behaviour
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Early intervention can help the individuals maximize their potential and prepare them to take an  

active role in the community.

 Physical therapy:

Ø  The goal of Physiotherapy is to enable an individual to achieve maximum functional independence 

for improved quality of life.

Ø  Improving strength

Ø  Improving developmental skills –achieve gross motor and fine motor skills.

Ø  Improving body positioning, balance and coordination.

The muscular dystrophies (MD) are a group of 

genetic conditions that gradually cause the

muscles to weaken, leading to an increasing

 level of disability.

MD is a progressive condition, which means  it 

gets worse overtime. It often begins by 

affecting a particular group of muscles, 

before affecting the muscles more widely.

belly sticks 
out due to 
weak belly 
muscles 
(child is poor
 at sit-ups)

thin, weak 
thighs 
(especially 
front part) 

Poor 
balance;
falls
often 

awkward,
clumsy if
walking 

Weak muscles in 
front of leg cause 
‘foot drop’ and 
tiptoe contractures. 

tight heel cord
(contracture);
child may walk 
on toes 

thick lower
leg muscles 
(the ‘muscle’
is mostly fat 
and not strong)

Knees may bend 
back to take 
weight. 

weak butt
muscles (hip 
straighteners)

sway back 

shoulders and 
arms are held 
back awkwardly 
when walking 

Muscular dystrophy 

MD is caused by changes in the genes 

responsible for the structures and 

functioning of muscles in the body.

The changes in genes that cause changes in 

the muscles fibres that interfere with the 

muscle's ability to function. Overtime, this 

causes increasing disability.

These aregenetic  conditions  can be 

inherited or an individual may be the first 

one in their family affected.

Muscles - abnormality in walking, flacid muscles, muscle weakness, loss of muscle tone and 

permanent shortening of muscles.

Developmental –delayed developmental milestones or learning disability.

Others –heart problems, constantly walking on tip toe, constipation, difficulties in swallowing, fatigue, 

spinal deformities and shallow breathing.

Management:

11. Muscular dystrophy:

Causes:

Symptoms:

Fig - 21
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Currently, there is no cure for muscular dystrophy but medications and various therapies help slow

 the progression of the disease and keep the mobile for the longest possible time.

Medications-certain medications to increase muscle strength and slow progression of conditions 

and heart medications.

Physical therapy:

Ø  Range of motion exercises and stretching exercises.

Ø  Breathing exercises -

Ø  Braces-prevent muscle shorting and deformities.

Ø  Mobility devices-canes wheelchairs and walkers can help for mobility.

Surgery: in some cases surgery may be need to correct deformities.

Erb's palsy is a condition characterized by weakness or paralysis of the arm. Also known as brachial

 plexus birth palsy, Erb's palsy often occurs during an abnormal or difficulty in child birth. ( Shown in

 figure)

Erb's palsy typically caused when an infant's neck is stretched to one side during delivery, causing 

The most common cause of Erb's palsy is 

excessive pulling or stretching of infant's 

head and shoulder during delivery.

This birth injury can also result from 

excessive pulling on the shoulders during a 

head first delivery, or by pressure on the 

infant's raise arms during a feet first delivery. 

This typically occurs when the head is 

“stuck” in the birth canal, requiring the 

caretaker to pull harder to get the baby out.

The risk of a child developing Erb's palsy nearly triples if they develop shoulder dystocia during birth.

 This is when the infant's head is delivered; both of the shoulders get stuck inside the mother's 

womb.

Other risk factors for Erb's palsy includes-

Ø  Using extraction tools during delivery

Ø  Large infant size

Ø  Labour lasting over  an hour

Ø  Excessive maternal weight gain

th th
Damage to 5  & 6  nerve roots 

of brachial plexus 

Paralysis of affected arm

Brachial plexus injury

in Erb's Palsy 

Clavicle

 Humerus 

Management:

12. Erb's palsy:

Causes and risk factors:

Fig - 22

temporary or permanent nerve damage
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The symptoms of Erb's palsy vary depending upon types and severity of paralysis.

Ø  Weakness in one arm

Ø  Arm is bent at elbow and held against gravity.

Ø  Decreased  grip strength in hand of the affected side

Ø  Numbness in the arm.

Ø  Impaired circulatory, muscular and nervous development

Ø  Partial or total paralysis of arm.

                 

During the first 6 months treatment are  directed specifically at prevention of deformity.

Exercise therapy given to maintain range of motion and improve muscle strength.

Parents must be taught to play an active role in maintaining range of motion and keeping functioning 

muscles fit.

Ø  Activities and exercises to promote recovery of movement and muscle strength.

Ø  Exercises to maintain range of motion in joints to prevent stiffness and pain.

Ø  Sensory stimulation to promote increased awareness of the arms

Ø  Provision of splints to prevent secondary complications and maximise functions.

Ø  Educating parents for appropriate handling and positioning of the child and home exercise 

programs to maximise the child's potential for recovery.

Ø  Refers to other rehabilitation specialists for further management.

Surgical intervention may be considered in certain cases including nerve repair and nerve

 grafting etc. 

The term Global developmental delay or GDD is used when a child shows delay in several areas of 

development, and this has continued for at least six months.

The delayed may be in-

Ø  Gross motor developments or big movements such as walking or sitting.

Ø Fine motor or small movements  such as holding a pencil or toys.

Ø  Speech and language development.

Ø  Thinking, understanding and learning.

Ø How they relate to other people and make friends and regulate their own emotions.

Ø  Activities of daily living such as going to toilet and going to school.

Symptoms:

       Management:

12. Global Development Delay (GDD):
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Premature delivery. 

Lack of oxygen immediately after birth.

Intake of certain drugs by mother during pregnancy such as alcohol  or drugs.

Excessive bleeding during pregnancy.

Genetic  abnormalities such as Down syndrome.

Visual problems.

Speech and hearing problems.

Injuries to brain during pregnancy.

Malnutrition .

Infections.
 

Ideally child will be supported by multi-disciplinary team that includes-

Physical therapist helps for improvement of gross motor skills like sitting, walking etc.

Occupational therapist.

Speech and language therapist.

Assistive devices.

Special educators.  

Clinical psychologist.

Causes:

Management:

Global development delayed is fairly common. Sometimes, just happens to no obvious reason, and 

eventually children catch up and develop normally along with children of their age. But   at other 

times, the delays are the signs of more serious conditions.
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Rehabilitation and SMARTI Goals:Rehabilitation and SMARTI Goals:Rehabilitation and SMARTI Goals:

Habilitation:

Rehabilitation:

g

and bathing are easier

Rehabilit

Chapter - 12Chapter - 12Chapter - 12
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and needs

 

Relate problems 
 

problems 

select appropriate  
Plan, implement, and  

 

 

The Rehabilitation Process-

 

Fig -1 

Modified Version of Rehabilitation process (source WHO)
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2030
a call for action 

Rehabilitation 2030: A Call for Action

Fig -2 

oals that can be obtained 

Time Frame t

SMATI Goals 
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Handling and Positioning: Handling:

Handling is a way of supporting and guiding a child so that his/her movement become normal.

To elicit normal muscle tone.

To facilitate normal movement patterns.

To facilitate upright positions with normal posture.

Hypertonia                                                   Preparing for sitting                          Making to lying position

(Increased muscle tone)

  Hypotonia

(Low muscle tone) Preparing for sitting      Making to lying position    

The positioning aim of enabling them to experience and develop more normal ways of moving 

and prevent secondary complications.

To maintain tone.

To maintain body alignment and prevent deformities.

To maintain stabilization of body parts.

Provide weight bearing experiences .

Facilitate body's various functional systems i.e. circulatory, digestive and respiratory systems etc.

To  promote  active participation in meaning full activities. 

To allow mobility.

Basic therapy techniques:Basic therapy techniques:Basic therapy techniques:Basic therapy techniques:

Goals of handling:

Positioning:

Goals of Positioning:

Fig -1 

Chapter - 13Chapter - 13Chapter - 13
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If child is habitually in an abnormally straight or extended position in lying (shown in 

figure below) 

Pushes back, head to one side.
One arm and leg bent, the
other arm and leg straight
Cannot bring hands logether

Hips 100 straight 
she pushes back and 
slides out of the chair

If child is habitually in an abnormally bend or flexed position in sitting (shown in figure 

Hips too bant. 
She falls forward 

Fig -2 

Fig -3 
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(Shown in the figure)
( shown in the figure)

Ø  Will hinder children's functional abilities for their development. 

Ø  Will make more difficult to carry and handle the child everyday.

Ø  Can cause problems such as :

  Pressure sores.

  Contractures.

  Deformities.

Equipment for positioning:For Sitting For standing :

Problems with poor handling and positioning:

Fig -4

Fig -5

Fig -6

.

.

.
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   Hamstring stretching for knee flexor tightness                 Quadriceps stretching for knee extensor tightness       

Adductor stretching to prevent scissoring                       Tendoachillis (TA) stretching to prevent tip toe walking

Children with disabilities can increase strength and improve range of motion

Increased strength can lead to improvements in muscle functions, such as walking and 

transferring etc.

Strengthening exercises:

Fig -7 

Stretching exercises-

Fig -8 



63

Range –of –motion (ROM) exercises are regularly repeated exercises that straighten or bend one or

more joints of the body and move them in all the directions that a joint normally moves.

The main purpose of these exercises is to keep the joints flexible.

ROM exercise can help prevent joints stiffness, contractures and deformities. 

Types of Range of motion exercises
Active:

Ø   The child able to perform exercise  independently

Passive:

Ø   If child cannot move limb at all, you can do  

      it for him

Active assisted:

Ø   If child able to move part a little then need someone's help  to complete the movement 

Range of motion exercises:

Fig -9 
Fig -10

Fig -11 
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Types of assistive devices:

  Orthotic 

  Prosthetic 

  Mobility devices 

  Developmental aids

Orthotic devices:

An external support for weak or deformed part of the body-Calipers braces and splints etc.

Functions of Orthosis:

Supportive-To support the weak part of the body–in polio.

Preventive-To avoid further deformity of the limb and spine-in cerebral palsy.

Corrective-to improve the present condition of the deformity-in club foot.

Impairment levelImpairment Level

Lower limb

Foot

Ankle Foot

Knee

Knee Ankle Foot

Hip 

Upper limb

Hand

Wrist hand

Elbow Wrist Hand 

Shoulder Elbow Wrist Hand 

Spine

Cervical

Head Cervical 

Head Cervical Thoracic 

Lumbar –Sacral

 Thoracic-Lumbar –Sacral

Orthosis

Foot Orthosis

Assistive Devices

Ankle Foot Orthosis (AFO)

Knee Orthosis (KO)

Knee Ankle Foot Orthosis (KAFO)

Hip Knee Ankle Foot Orthosis (HKAFO)

Orthosis

Hand Orthosis (HO)

Wrist Hand Orthosis (WHO)

Elbow Wrist Hand Orthosis (EWHO)

Shoulder Orthosis

Spinal Orthosis

Cervical Orthosis (CO)

Head Cervical Orthosis (HCO)

Head Cervical Thoracic Orthosis (HCTO)

Lumbar –Sacral Orthosis (LSO)

Thoracic-Lumbar –Sacral (TLSO)

Assistive Devices:Assistive Devices:Assistive Devices:Assistive Devices:

Chapter - 14Chapter - 14Chapter - 14
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Foot Orthosis (FO): (figure.1)

Conditions: Flat foot, corn on the foot 
and Claw toes. 

Ankle Foot Orthosis (AFO): 

                     (figure.2)

Conditions:

Neurological foot, stroke,  

Polio, cerebral palsy, 

Club foot, Equinus foot,  

Foot drop, foot injury

Features:

Static and  Dynamic with ankle joint. Fig: 2 

Knee Orthosis (KO):  (figure.3)

Condition: 

Knee Osteoarthritis, 

Polio, Cerebral palsy,  

Knock knee, 

Rickets, 

Knee injuries, 

Weakness of knee ligament

Features:

It is with fixed knee, 

it is with free knee

Knee Ankle Foot Orthosis (KAFO):  (figure.4)

Conditions: 

Polio,  

Tibia/Femur bone fracture( Weight relieving Orthosis), 

 Stroke,  

Paraplegia,  

Cerebral Palsy

Features:

Fixed,  

With Knee joint and Ankle joint for better mobility

Fig: 1 

Hip Knee Ankle 

Foot Orthosis 

(HKAFO):

Conditions:

Polio,  

Above knee injury, 

Paraplegia

Lower limb Orthosis: 
Lower limb Orthosis: 

Fig: 4 

Fig: 3 

Fig: 5 
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Hand, Finger and Wrist Orthosis:

Hand Splint:
Conditions:

Stroke, 

Hand Injury,  

Burn contracture,  

Claw hand,  

Erb's palsy,

  Fractures

Forearm wrist hand splint:

Elbow Orthosis Shoulder & Arm Orthosis:

Cervical Orthosis Conditions::

Cervical Spondylosis

Cervical Injury

Prolapse intervertebral disc ( PID)

Features:

Soft 

Hard

Height adjustable  

Upper limb Orthosis:Upper limb Orthosis:Upper limb Orthosis:Upper limb Orthosis:

Fig -6

Fig -7

Fig -8

Fig -9

Fig -10



67

Conditions:

Cervical Spondylosis

Cervical and head  Injury

Prolapse intervertebral disc ( PID)

Features:

Soft 

Hard

Height adjustable  

Conditions:

Cervical and upper thoracic trauma

Post-operative

Degenerative disc disease

Conditions:

Low back Pain

Prolapse intervertebral disc ( PID)

Injury

Degenerative disc disease

Lumbar fracture

Stenosis

Features:

Soft

Rigid

Conditions:

Post-operative stabilisation

Injury

Prolapse intervertebral disc ( PID)

Spinal deformity(Scoliosis/Kyphosis)

Spondylosis

Spinal fracture

Head Cervical Orthosis: Head Cervical Thoracic Orthosis (HCTO):

Lumbo-Sacral Orthosis (LSO): Thoracic-lumbar-Sacral Orthosis (TLSO):

Fig -11

Fig -12

Fig -13

Fig -14
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Idiopathic or flexible congenital  Scoliosis

Neuromuscular scoliosis

A. Anterior             B. Lateral              C. Posterior

Prosthesis is an artificial device that replaces a missing body part, which may be lost through trauma 

disease or congenital conditions.

Prosthesis is intended to restore the normal functions of missing body parts.

Below Knee Prosthesis: Above Knee Prosthesis:

Hip Disarticulation Prosthesis:                                                 Above Elbow Prosthesis:

Cervical –Thoracic-Lumber –Sacral Orthosis: (Milwaukee Brace)Conditions:

Prosthesis:Prosthesis:Prosthesis:

Fig -15

Fig -16

Fig -17

Fig -18

Fig -19
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These are the assistive devices, which assist a 

person to be mobile, who cannot walk 

independently or have difficulties in walking.

Walking aids

Wheel chair 

These are aids which assist a person to walk 

independently, who have difficulty in walking.

These are-

Ø  Sticks/Canes

Ø  Crutches

Ø  Tripod/Quadripod

Ø  Walker

Canes may be either of wood or metal which curved or straight hand pieces.

The metal ones are adjustable.

Persons should hold the cane opposite to involved limb.

Canes and involved limb advance together followed by uninvolved one. 

White canes:These are designed especially for assisting people who are visually impaired.

Crutches are used to reduce weight bearing on one leg or both legs or give additional support 

where balance is impaired and strength is inadequate.

Types: 

Auxillary crutches 

Elbow crutches/Forearm crutches 

Forearm platform crutches 

 

Forearm platform crutches             

Mobility Devices:

Types of Mobility Devices:

Walking aids:

Canes:

Crutches:

Fig -20

Fig -21

Fig -22 Fig -23
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Ø  If person's height is known, subtract 16 inches from height, resulting values approximates the 

length of axillary pad to the crutch tip.

Ø  If person's height is uncertain, in supine position from the axillary fold (crease of arm pit) to a point 

approximately 6-8 inches lateral to person's heel. This value represents overall crutch length.

Ø  To determine the hand piece height, with the person's arm held close to  his/her side measure 

from the anterior axillary fold to the trochanter or ulnar axillary crease. Use this value to position 

hand piece by measuring down from the centre of axillary pads 1.5 to 2 inches or three fingers widths.

Ø  Confirm the fit with the person standing with head and trunk erect. Shoulder relaxed and level, 

feet flat on the floor and knee slightly flexed. The crutch tips should be 2-4 inches lateral and 4-6 

inches anterior to the toes of the forefoot. The elbow should be flexed approximately 15 -25 degrees 

when hand piece grasped with the wrist in a neutral position.

Ø  Determine the length of cane with the 

person standing or supine.

Ø  Ensure the hand grip of the cane is level of 

the greater trochanter or ulnar crease of the 

wrist when arm is straight down to the side.

Ø  With the cane parallel to the femur and tibia, 

ensure that the tip of the cane is on the floor or 

at bottom of the heel of the shoe.

Ø  Confirm fit with the person standing. There 

should be approximately 20-30 degrees of 

elbow flexion when person grasps the hand 

piece and positions the aid for ambulation.

Ø  To position for ambulation, the tip of the 

               

Ø  Determine the length of Walker with the 

person standing or supine.

Ø  Ensure the hand grip of the Walker is level of 

the greater trochanter or ulnar crease of the 

wrist when arm is straight down to the side.

Ø  Ensure that the feet of the walker are resting

on the floor or even with the heel shoes with 

the hips and knees straight.

cane is placed forward approximately 4-5 inches and laterally to the forefoot approximately 

2-4 inches with the cane of the stronger side of the body.

Tripods or Quadripods:

Measurement of Crutch Length:

      Measurement of Cane Length:

Fig -24

     Measurement of Walker:
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These are the walking aids which are used in 

locomotor training in the initial phase of 

rehabilitation with wider base support.

Types:

Simple walker.

Folding walkers-can be  carried.

Rolling walker-for ataxic.

Reciprocal walker –each side moves 

independently.

                              

Reverse walkers are designed to make walking 

less energy consuming and improve

rhythm and timing.

All rear walker wheels have a ratchet 

mechanism, which prevent backward walker 

movement as the users step forward.

Any devicewhich helps a child to achieve developmental stones is called Developmental aid.

It must provide support but also allow the child enough freedom to move and explore.

Types of developmental aids:

Prone board

Corner seat

Special chair

Standing frame

Prone board:

A prone board is a wedge used on the floor for development of a child's head control.

Functional activities with prone board:

Frames and Walker: Reverse walker:

Developmental aids /Positioning devices:

Fig -25

Fig -26

Fig -27

Fig -28
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A seat is made for a child to sit on the floor.

It is useful for the child to develop sitting 

balance and a good position to use hands.

Functional activities with corner seat:

A special chair is to allow a child to sit 

comfortable with good posture.

Usually the best special seat is one that provides 

the least amount of the support needed to help 

the child to do the most for him/her.

Helps a child sit in a good position which creates opportunities to explore and develop in other 

areas i.e. fine motor, social etc.

Helps reduce spasticity by weight bearing.

Helps in maintaining alignment and preventing muscle contractures and deformities.

May facilitate postural control which is essential for sitting balance.

Helps improvement in Social, mental skills and arm functions.

Improve breathing. 

Encourage feeding and improve digestion.

Corner seat:

Special Chair:

Functions:

Fig -29

Fig -30

Fig -31
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A standing frame is used to allow someone to 

stand for short period when they would not be 

able to stand.

It improves head and trunk control.

Allows weight bearing through legs.

Stretches muscles and may prevent deformities.

Reduces spascity. 

Reduces risk of pressure sores.

Improves respiratory function.

Improves upper limb function.

Improves eye contact.

Helps for communication skills.

Helps digestion.

Different types of Standing frame:

Types of supportive seat:Types of supportive seat:Types of supportive seat:

Standing frame:

Benefits of Standing frame:

Fig -32

Fig -33

Fig -34
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Other aids:

Floor table

 Scooter board

Fig -35

Fig -36

Fig -37
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Adaptive devices that are used to assist with 

completing activities of daily living. Bathing, 

dressing, grooming, feeding   and toileting are 

self-care activities that are including in the 

spectrum of activities of daily living.

Increase independence.

Increase self-esteem.

Decrease burden .

Different types of Adaptive devices:

Eating and drinking 

Dressing

 Adaptive devices: Adaptive devices: Adaptive devices:

Importance of Adaptive devices:

Chapter - 15Chapter - 15Chapter - 15
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