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ABSTRACT: Background: Healthcare requirements have changed gradually 

from the primitive ages to this modern era. Information and communication 

technology has opened innovative techniques like home healthcare for patients 

through telehealth use. Aims: 1. To find out the usefulness and effectiveness of 

telehealth intervention on the daily living activities amongst children with 

disability in Saudi Arabia. 2. To find out the active engagement and self-

management strategies that telehealth can provide for children with disability in 

Saudi Arabia. Methods: A literature review of 42 articles published in various 

databases was assessed. The articles having good scientific quality and 

explaining the usefulness and effectiveness of telehealth intervention on the 

daily living activities amongst children with disability were included. Results 

and Discussion: It is currently estimated that 3.73% of the population have 

functional disabilities which limit their independence. To address the disability 

issues, one must make use of the present information around the disability 

prevalence. The criterion for achieving a suitable balance of accommodation and 

support is a comprehensive assessment of the features of the technology, the 

relevant environments and the individual. Conclusion: Telehealth is an 

innovative substitute for managing the continuing care and recovery of patients 

including children who have severe disabilities and their caregivers. 

INTRODUCTION: It is a well-known fact that 

children with disability particularly cerebral palsy 

regularly require continuous attention and 

healthcare support with regular or periodic medical 

consultations. Some support systems can be fixed 

at their home itself with different kinds of 

equipment, but this will make these homecare 

programs very costly as well as complex. In case of 

severe cases, the children will have to be shifted to 

hospitals or medical centers due to unavailability of 

proper home care services.  
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The management of disability often needs 

specialized medical, psychological, social, 

vocational, and other rehabilitative care 
1, 2, 3

. The 

love and support of family is very crucial in taking 

care of the children with disability. This has 

unlocked the doors for the growth of telehealth 

services to care for the avalanche of patients who 

can take care at home in the coming years. 

Disability is a complex, influential, dynamic, 

multidimensional challenge, and it can substantially 

narrow down the daily life activities of people and 

their ability to homogenize with the society 
4
.  

As we all know, there is often a social stigma 

connected with any kind of disability. Disability 

can turn out to be a social and economic barrier to 

most people 
4
. WHO estimates tell us that in 15% 

of world's population there exists some type of 
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disability and 2 - 4% of them must experience 

severe difficulties in living. The data analysis 

presented by Global Burden of Diseases 2015 has 

divided the people based on the severity of their 

disability. We can find out that 15% out of the 

whole world population (over a billion people) 

experienced moderate or severe disability, 2.9% 

population (185 million people) had severe 

disabilities 
5
.  

In today's world, healthcare is very expensive and 

complex, and this has made it increasingly 

important for children living with severe functional 

disabilities like cerebral palsy and their care-givers 

or family members to foster self-management 

practices. This can be achieved by identifying, 

monitoring, and tracking health care outcomes of 

these children. There has been very little research 

relating to the effectiveness that telehealth can 

provide in refining the quality of life (QOL) of 

children with disability in Saudi Arabia. Some 

researchers tried to find out how disability can 

affect the life qualities of families who have 

children with disabilities 
6
. It can save the time and 

the efforts spend by the patient in reaching the 

hospital or clinic for undergoing the treatment at 

home. The biggest effectiveness of telehealth will 

be in improving the quality of life of children with 

disability by using this technology. This will 

indirectly affect the quality of life of their parents 

as they are the primary unconditional caregivers 
6
.  

Telemedicine has become increasingly popular to 

provide health education and medical care to 

patients living in home care arrangement and rural 

areas. We can connect the children experiencing 

disability with a Rehabilitation therapist who can 

guide the children at their home explaining to him/ 

her, the treatment which is proposed 
7, 8

.  

Additionally, in the information and 

communication technology era, we can benefit a lot 

from advancements in health care and technology. 

telehealth and telemedicine can be useful in 

providing different services in healthcare for 

children with distinct needs like cerebral palsy. If a 

child can reduce his stay in the hospital and can 

gradually recover at home, it will reduce the burden 

on the child including his/her family to travel great 

distances, to save costs and time which they can 

spent on him to improve his life qualities.  

Special needs like cerebral palsy in children present 

a complex array of healthcare issues that runs 

parallel with the age. These vary from chronic 

health infirmities (cystic fibrosis, diabetes and 

epilepsy), behavioral and developmental disorders 

(spina bifida, cerebral palsy, autism, attention 

deficit hyperactivity illness and mental retardation), 

and traumatic injuries (traumatic brain injury, 

spinal cord injury). These situations can and often 

derail the daily functioning of the child 
7, 8

. 

Background: Healthcare requirements have 

changed gradually from the primitive ages to this 

modern era. Information and communication 

technology probably has opened innovative 

techniques like home healthcare for patients 

through telehealth use. Every society can have 

some children with disabilities. We can utilize 

these resources effectively to achieve the desired 

results. These children experience much difficulty 

in doing their day today activities. This review will 

enlighten us about the utilization of new 

intervention techniques like telehealth to improve 

their daily living activities. Disability of any form 

in children requires more love and support from 

caregivers or family members. Healthcare 

innovation integrated with superior technology can 

improve the quality of life of children through 

active engagement and self-management strategies. 

Literature Review: 

What are Telemedicine and Telehealth? A 

classic example of telemedicine constitutes a 

patient in a healthcare facility at a rural or 

medically underserved place, where the required 

healthcare provider for the patient is not accessible. 

Such a capacity can be called a spoke site 
9
. The 

spoke site having Information and Communication 

Technology, associates a hub site-where the 

consultation is provided 
10

. Telemedicine 

incorporates ICT to provide health care services to 

people or patients who are situated far away or not 

present personally in the hospital or telemedicine 

center. A related term is telehealth 
11

, which 

includes a broader definition of distant healthcare 

that comprises non-clinical services, such as patient 

education, self-management of the disease, and 

medical training for providers 
11

.  

Telemedicine and telehealth involve the utilization 

of ICT to provide a wide range of healthcare 
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services to patients without personally requiring the 

individual to interact face-to-face with the 

healthcare provider. Frequently used telehealth and 

telemedicine applications constitute video 

conferencing between a patient and his healthcare 

provider in case of further consultations or between 

patient groups patients or providers for education, 

support, and care coordination; data transmission, 

for example X-rays, videos, photographs, and audio 

files; remote monitoring of vital signs and other 

indicators of health; and various Internet 

applications used for patient education as well as 

disease management 
11, 12

.  

What Technologies are found in Telehealth or 

Telemedicine?
 11 

While telemedicine relies on 

many technologies, telecommunications technology 

is imperative to allow communication among two 

or additional sites. Although Plain Old Telephone 

Service and Integrated Service Digital Network are 

sufficient for many telemedicine interactions, they 

lack the capacity to support telemedicine 

applications which are more complex, such as 

videoconferencing between multiple sections or 

sites requiring the transfer of medical photographs 

at the quality level needed for exact diagnoses. 

These applications bank on the high-speed 

connection of Internet or broadband 
11

. For optimal 

telemedicine performance, the broadband 

connection ought to have good bandwidth to allow 

all connected points to receive and send large 

amounts and complex data sets at a fast speed with 

accuracy. Proper security restrictions must also be 

established for ensuring that the data are transferred 

only to the intended recipients, protecting patients' 

privacy 
11, 12

. Telemedicine makes use of an ever-

growing list of technological devices and software, 

and comprises videoconferencing equipment; 

digital cameras; electronic clinical devices like 

digital stethoscopes. It also comprises health 

education software and managing of diseases 

software 
11, 12

.
 

Why does Telemedicine matter for Children? 
11 

Low-income children from remote areas, including 

rural and parts of urban areas, come across 

different geographic and monetary barriers to 

access proper healthcare 
11

. Telemedicine is a tool 

to support obtaining care which would otherwise 

face great difficulty in accessibility. Extensive 

travel for getting healthcare can be arduous for 

families with low-income. Apart from the 

difficulties caused, many families with low-income 

families don't have affordable transportation 

options. 
 

Children having Special Healthcare 

Requirements: Children having special healthcare 

requirements, such as cerebral palsy, autism, 

genetic diseases, mental retardation, depression, 

anxiety, and behavioral problems 
12, 13

 often require 

multiple and coordinated healthcare services on a 

regular mode from an integrative set of providers 
12

. Telemedicine can be especially valuable for 

children having specialized healthcare requirements 

and who reside in a rural or areas where medical 

services are accessible because of lack of pediatric 

subspecialists in these areas 
13, 14

. Home Health 

Care telehealth technology has helped improve the 

lives of families of critically ailing children by 

permitting them to retain their children at home. 

Remote monitoring devices can alert parents and 

providers when a health indicator, such as heart 

rate, shows a significant change. Video-

conferencing can allow providers to see their 

patients without much travelling for healthcare. 

This is especially valuable for persistently ill 

children who may need multiple contacts with their 

providers 
15

. 

What Are the Costs and Benefits of 

Telemedicine? As telemedicine usage has grown, 

researchers have started to estimate the contribution 

of telemedicine to healthcare systems and local 

economies, the health care quality it facilitates, and 

provider and patient satisfaction 
11

. Much of what 

we know is based on small isolated studies. 

Longitudinal research on the future impact of 

telemedicine is needed. However, initial findings 

indicate that telemedicine has great potential to 

expand healthcare accessibility and quality, create 

efficiencies in healthcare systems, and benefit local 

communities when it is implemented and applied 

appropriately.  

Disability: The definition given by World Health 

Organization says that disabilities are a holistic 

term, bringing together impairments which limit 

activity and participation 
16

. Impairment is a trouble 

in the body structure or function; an activity 

restraint is a struggle faced by a person in 

completing an action or task; while a participation 
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constraint is a challenge or difficulty experienced 

by any individual which comprises of life situations 
16, 17

. Disability is a phenomenon signifying an 

interaction among characteristics of a person's body 

and society in which he/she lives 
12, 17

. Functional 

difficulties mean mental or physical circumstances, 

which impair, interfere with, or impede one, two or 

more of the person's important life activities of 

daily living 
8, 17

. A severe disability will create 

difficulty in performing three or more of the 

functional capacities like communication, self-care, 

mobility, self-direction, interpersonal skills, work 

skills or work tolerance 
8
. Children with infirmities 

or disabilities may attend school and experience 

limited opportunities for human capital formation 

and face reduced employment opportunities and 

decreased productivity in adulthood 
7, 18, 19

.  

Traditional service models include family and the 

child visiting multiple individuals in separate 

clinics or teams of professionals in clinics and the 

conversation of information in a typical written 

report, when it arrives. Much time, energy, often 

great distances, costs, long waits for appointments, 

and late communications characterize these 

classical evaluation and service systems for 

treatment 
7, 21

. Researchers have explored the 

handling of telehealth technologies to provide self-

care management, follow up and booster 

interventions 
22

. It was shown that telehealth 

technologies which are home-based can be used to 

optimize different community integration ways or 

skills for adults facing severe kind of functional 

disabilities 
23

.  

However, the key issue is how best to implement 

these telehealth-based techniques for chronic 

disabled conditions and their caregivers in their 

homes 
8, 23

. Since knowledge about technology and 

priorities tend to change, it is essential that 

telehealth investigators and providers of healthcare 

collaborate with patients having any kind of 

disability and the caregiver’s family to make sure 

that the telehealth technologies are tailored to their 

specific needs 
22, 23

.  

Telehealth for Children Experiencing Cerebral 

Palsy and Caregivers: The incidence of 

neurological disorders in Saudi children was 

45,682 
24

. Of them, 313 had chronic neurologic 

disorder representing a prevalence rate of 68.5 per 

10,000 children, which is the highest among all 

chronic diseases in children. Mental retardation is a 

common neurologic disorder with a prevalence rate 

of 26.3/10,000. The prevalence rate of cerebral 

palsy was 23.4/10,000. It is also found that the 

major neurologic disorders were most commonly 

pediatric chronic disorders in KSA 
24

. 

Self-management: Active engagement in self-

management strategies and family participation are 

critical for the treatment and effective long-term 

care of chronic disabilities 
25, 26

. Self-management 

which is effective not only promotes informed 

choice, but also in engaging persons with chronic 

diseases and the family caregivers in the 

development of problem-solving skills and 

managing strategies 
27

. Key components self-

management strategies include the improvement of 

the behavioral skills in carrying out the 

recommended optimal health strategies (e.g., 

exercise, monitoring the blood pressure and 

problem-solving capabilities), negotiating with 

healthcare experts on effective methods of 

intervention along with adherence to diverse 

treatment regimens.  

Limitations in the Available Literature: Review 

of available literature showed that disability needs 

continuing care and requires constant medical 

interventions either in the form of self-care or 

medications to manage with the challenges. But 

telehealth can play a bigger role to boost the 

qualities of life among children with disability and 

it is a topic of great research. The review of 

literature gave us an insight into the greater role 

played by ICT in the lives of disabled persons or 

children. There are areas where telehealth plays a 

dynamic role in serving disabled children integrate 

with the society and usher in normalcy and 

happiness in their lives. There are some studies 

which have attempted to use telehealth for disabled 

children but none of them has been carried out in 

Saudi Arabia. These studies also point out that 

disabilities like cerebral palsy when diagnosed in 

children can be treated with telehealth intervention 
8, 9, 11, 12

. 

Aims:  

1. To find out the usefulness and effectiveness of 

telehealth intervention on the daily living activities 

amongst children with disabilityin Saudi Arabia.  
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2. To find out the active engagement and self-

management strategies that telehealth can provide 

for children with disability in Saudi Arabia. 

Methods: A literature review of 42 articles 

published during 1993 to 2017 in various databases 

was assessed. The criteria for inclusion in this 

study were to select articles of good scientific 

quality. The articles which were falling in line with 

the aim of the study, which was to find out the 

usefulness and effectiveness of telehealth 

intervention on the daily living activities amongst 

children with disability, were included. Items were 

excluded if they were irrelevant to the telehealth 

use for children with disability, redundant, and 

lacked scientific quality. The purpose of including 

articles with scientific quality (i.e. sound 

methodology) was to minimize the chances of bias 

and thereby to produce better results. A 

comprehensive exploration for published books and 

articles as well as various WHO reports was 

undertaken from across a wide-ranging choice of 

data sources for fulfilling the inter-disciplinary 

appeal of the present topic. Varied articles 

published in English were selected with observed 

boundaries in the scientific quality. A preliminary 

literature search was undertaken between October 

2016 and August 2017 which was followed with an 

update search during the period November 2017 

and December 2017. 

RESULTS AND DISCUSSION: The effect of a 

technology-based intervention extends beyond the 

device itself and involves a personalized mix of 

supports, technology used, environmental 

accommodations and strategies, and significant 

support from others 
8
. The criterion for achieving a 

suitable balance of accommodation and support is a 

comprehensive assessment of the features of the 

technology, the relevant environments and the 

individual that might affect the combination 

between the consumer and the assistive device 
8, 24

.  

The topic of disability in the Kingdom is a 

significant societal issue. According to WHO 

statistics, disability rate in 2012 was 15% and it 

was projected that approximately 4,070,546 people 

in Saudi Arabia require rehabilitation services 
28, 29

. 

According to the definition used, it is currently 

estimated that 3.73% of the population have 

functional disabilities which limit their 

independence. To address the disability issues, one 

must make best use of the present information 

around the disability prevalence. Further, it is 

essential to address the breaches in the existing 

knowledge base relating to the type of disability, 

and how to develop appropriate support programs 

to address those needs. In the Saudi society, there is 

incidence of many consanguineous (between the 

same blood relations) marriages. A study stated that 

the total prevalence of consanguinity was 56%, the 

percentage of consanguinity among first-degree 

cousins was 33.6% and it was more frequent than 

all other relations (22.4%) 
30

. As a result, the risk of 

disabilities associated with genetic causes is also 

significant.  

Further, the parents lack awareness of the inborn 

errors caused by metabolism 
31

. Over 50% of the 

parents, who responded to a study questionnaire, 

literally had no idea of the causes of their children's 

diseases, their symptoms and their inheritance 

patterns. Saudi society’s view of persons with 

disabilities is based on a simple notion of disability, 

comprising of helplessness, lacking independence, 

being home-bound, low life qualities and lack of 

productivity 
30, 31

.  

To cope with these attitudes, various small-scale 

educational programs are provided for the guide of 

parents of those children with disabilities. Several 

programs are organized by charitable organizations 

supported by the Labor Ministry and Social Affairs. 

There are also a few programs on Saudi TV or 

radio for the children with disabilities and the care-

takers 
33, 34

. How effective and helpful these 

educational programs are in minimizing the effect 

of disabilities on the family caregivers and 

community in addition to changing the present 

attitude of the community toward disabled people, 

are issues that are still answered. Therefore, 

prevalence studies, psychosocial aspects, 

characteristics, and the economic impact of these 

disabilities in Saudi Arabia would be a great boon 

to better guide policy and programmatic decisions 

to master the understanding of disability.  

In a research study carried out in Qaseem in 1993, 

incidence of disability was estimated in about 

13,841 children under the age group of 15 years. 

This study presented that the utmost common 

disability was physical disability and comprises 
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about 1.7% followed by mental retardation which 

comprises 1.4% 
35

. The results of this study 

prompted the organization called the Disabled 

Children's Association to open a branch in Madina. 

Recently a national survey on disability showed 

that there are 3838 disabled children among the 

60,630 children surveyed, representing 6.33% 
36, 37

. 

The studies that investigated the occurrence of 

disability in children found out that there is a high 

fluctuation in the prevalence figures. This may be 

due either to different phases of medical and 

educational services offered among different 

regions or to the usage of various definitions of 

disability. Methodological flaws or high / low 

percent for consanguineous marriages in the 

different regions may be other factors for such 

variation in incidence of disability. So, any 

interpretation relating to these studies should be 

made with utmost caution.  

The cost factor also can be taken into 

consideration. The poor or underprivileged patients 

may find it hard to afford the costs of purchasing 

computer equipment and monthly service provider 

costs for the internet 
38

. However, in organizing 

such family caregiver interventions, providers 

should evaluate whether the environment at home 

will be suitable for telephonic intervention. 

Previous researches have documented the 

efficiency of different self-care management 

techniques for different chronic illnesses with 

varied results or outcomes, such as improved 

coping, improved life qualities and disease control 
39

. Another reality is that most comprehensive 

rehabilitation services are typically available in 

towns or cities or at faraway places in times of 

need. As a result, persons with severe functional 

disabilities often travel great distances from the 

concentrated rehabilitation services that benefit 

them throughout the recovery process 
40, 41, 42

.  

CONCLUSION: Telehealth is an innovative and 

viable substitute for managing the continuing care 

and recovery of patients and children who have 

severe disabilities and the caregivers who reside in 

communities where there are scarce rehabilitation 

services or to even consumers who lack 

transportation to urban-based rehabilitation. 
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