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Telehealth (also known as telemedicine, 
digital medicine) is a relatively new concept 
in healthcare provision, which is perceived 
as a useful mode of managing patients at 
remote locations. As this technology evolves, 
the need arises to explore telehealth as part 
of holistic care. Much literature on telehealth 
is available but most are specialty-based 
or focus on one or two aspects of care 
provision. This article focuses on the four 
main building blocks of telehealth: perception 
by healthcare staff, perception by patients, 
quality of Internet and technology, and cost 
effectiveness based on 2 years of published 
literature.

The global population is living longer, 
and resources are overstretched. There 
is a shortage of healthcare staff, and 

patients are more aware of their health needs. 
Keeping this in mind, new and innovative ways 
of healthcare provision are required that utilize 

smart technology to deliver cost-effective care 
to meet the health needs of the global population. 
This article sheds light on research on telehealth 
along with a perspective of its benefits in 
healthcare delivery.

METHODS
A literature search was conducted through 
PubMed, Medline, and Google Scholar. 
Search terms included telemedicine, telehealth, 
e-health, and articles published in 2018 and 
2019. Inclusion criteria included studies with 
the above information, with literature from all 
specialties considered. Only well-designed and 
rigorously carried out studies with clear results 
and conclusion are included here.

RESULTS
Telehealth from the Healthcare Staff 
Perspective
Telehealth education is a well-known practice in 
theory, with health staffs and medical students 
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experienced in its use for educational purposes. 
However, managing patients is still a novel 
concept.1,2

Awareness of telehealth among nurses and 
general practitioners is lacking, as reported 
in studies from New Zealand and the Czech 
Republic.3,4 Although doctors and nurses 
generally have a positive view of telehealth, 
there are concerns over the quality of healthcare 
provision, continuity of care, the inability to 
conduct patient examination, and the legality of 
telehealth, as expressed by the healthcare staff.5 
These are compounded by hesitation to use 
technology, such as video consultations, and a 
general resistance to change.

Importantly, there are studies reporting a change in 
the trend amongst nurses and doctors in managing 
chronic conditions such as diabetes.6 For example, 
telehealth has been used to educate healthcare 
providers in rural Kenya where Internet access 
was primarily smartphone-based.7

If telehealth is introduced early in the clinical 
curriculum, perhaps the staff will feel more 
comfortable with it. A recent study of post-
license-level nurses demonstrated confidence 
on their learning in clinical areas.8

Telehealth is being used to care for surgical 
patients in remote areas, to help surgeons assist 
other specialists in the office, as well as to teach 
the next generation of surgeons. There are many 
opportunities for surgeons to utilize this technology 
to optimize their practice.9 In order to provide a 
successful and persistent telehealth service 
healthcare, the staff need continuous programmatic 
training and education, which communicates the 
clinical value of telehealth technology along with 
its opportunities and benefits.10,11 Every specialty 
has its unique challenges in telehealth application 
in spite of the efforts toward minimizing barriers 

for training and implementing procedures at the 
provider, system, and patient levels.12

Clinical Application of Telehealth and 
Patient Opinions
There are several factors to consider. Patients in 
urban regions might have a different view versus 
those living in remote and rural areas; but in all 
cases, patients prefer to see a healthcare provider 
at their convenience. In rural and underserved 
areas, there are challenges in healthcare delivery 
due to the lack of healthcare providers and 
specialists, unsuitable infrastructure, and long 
distances to travel to receive care.

Surgery
A study of postoperative surgical patients found 
that telemonitoring was associated with increased 
patient satisfaction. Additional findings from a 
prospective randomized study in the United 
States revealed that patients embraced telehealth 
technology and took advantage of increased 
access to healthcareprofessionals.13

Ophthalmology
Tele-ophthalmology is accepted in some parts of 
the world. In the United States, it remains widely 
underutilized. Yet, a small study highlighted the 
ability of tele-ophthalmology to close the gap in 
acute eye care, most prominently in rural 
regions.14 A study in Ethiopia conducted by 
Canadian ophthalmologists reported that through a 
tele-glaucoma consultation, a glaucoma specialist 
provided remote diagnosis and management 
recommendations. It was concluded that the value 
of tele-glaucoma would be in triaging patients 
who require more urgent management and 
identifying the disease at an earlier stage.15

Orthopedics
Orthopedic telehealth helped to significantly 
reduce waiting times and optimize travel times 
and expenditures in Chile.16
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Pediatrics
A review of surgery in the United States 
revealed that telehealth services have the 
potential to enhance the reach of tertiary care for 
children in rural and underserved areas where 
surgical and trauma specialty care is not readily 
available.17 For neonatal care, telehealth may be 
used to access specialists in remote areas 
through online communication methods where 
telehealth provides effective communication 
links with neonatal specialists and encourages 
family-centered care. Authors reported however 
that positive outcomes require good pre-
implementation preparation.18,19

Critical care
In the adult intensive care unit (ICU), 
telemedicine is an established entity, which not 
only improves the effectiveness, efficiency, and 
safety of critical care but also serves as a tool to 
combat staffing shortages and resource-limited 
environments, including technical issues, 
financial concerns, and organizational elements.20 
A review of ICU telemedicine found lower 
mortality, shorter length of stay, and improved 
best practice compliance when implemented 
effectively. The value lies in how well the model 
is applied and integrated into staff, infrastructure. 
Tele-ICU improves access to high-quality critical 
care through a variety of information technology 
solutions.21,22

Psychiatry
Telepsychiatry is a new venue for managing 
pediatric depression. A study in the United States 
reported that sessions feel authentic and treatment 
outcomes meet and sometimes exceed those of 
sessions conducted in traditional venues.23 
Furthermore, regarding pediatric care, evidence 
supports tele-practice as an effective model to 
deliver family-centered early intervention for 
children who are deaf or hard of hearing, although 
more research is needed.24

Hepatology
Studies, including randomized controlled trials in 
the United States and Spain, support the value of 
telehealth for patients with hepatitis C virus by 
increasing preventative measures and managing 
liver cirrhosis. Also, among patients with liver 
transplants, there is improved adherence to 
treatment and patient satisfaction, with an 
opportunity for personalized care25–27

In spite of the advantages of telemedicine, 
barriers to integration due to reimbursement 
and up-front cost remain. Nevertheless, it is an 
essential part in providing suitable care for 
those facing geographic and economic 
obstacles.28 Studies that report challenges in 
telehealth application also raise issues with its 
limitations.

Cardiology
A study of self-care for patients with heart 
failure in Iran showed that tele-monitoring 
improved self-care behaviors for heart failure 
but did not reduce read mission rates.29 In a 
recent meta-analysis, there were significant 
obstacles in the implementation of improved 
care for ischemic heart disease and 
moderate-quality evidence that telemedicine 
strategies. In particular, electrocardiogram 
transmission combined with the usual care for 
acute myocardial infraction, are associated with 
reduced in-hospital mortality and very 
low-quality evidence that they reduce 
door-to-balloon time, 30-day mortality, and 
long-term mortality.30 In contrast, a 
meta-analysis of the effectiveness in heart 
failure reported that compared with 
conventional healthcare, telemedicine systems 
with medical support are more effective for 
adults with heart failure, particularly in 
reducing all-cause hospitalization, cardiac 
hospitalization, all-cause mortality, cardiac 
mortality, and length of stay.31
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Migraine
In a year-long randomized clinical trial in the 
United States, patients with severe migraine-
related disability found telemedicine to be a 
feasible and an effective alternative to in-office 
visits for follow-up of migraine care, with the 
potential for patients to get better access 
because of convenience, with higher physician 
productivity.32

Parkinson disease
A national online survey in the United States of 
patients with Parkinson disease reported that 
76% indicated high interest. Advantages included 
access to specialists (62%), convenience (60%), 
and time savings (59%), disadvantages included 
the lack of hands-on care (69%), lack of intimacy 
(43%), and technical difficulties (37%).33

Insomnia
A study of military veteran scared for by the 
United States Department of Veterans Affairs 
reported that most sleep programs are 
understaffed, with lengthy wait times for 
appointments. Implementing a telehealth 
program might partly resolve this situation.34

Dementia
Regarding management of elderly patients with 
dementia, the reported benefits of telemedicine 
include reduced emergency department (ED) 
attendances and access to specialists for rural 
patients. Satisfaction with home visits was 
high and equal to in-clinic visits.35,36 However, 
challenges remain, including how to best 
implement and optimize telemedicine for patients 
with dementia who suffer from acute illnesses.35

Dermatology
Dermatology services found telemedicine to 
be particularly helpful in view of recent studies 
where over 30,000 patients with over 55,000 
lesions were diagnosed in a 1-year project in 

Brazil. Dermatology services were more 
accessible and more efficient following 
implementation of tele-dermatology.37,38 
Challenges include addressing technical issues 
in the software and the platform.37

Internal medicine
With regard to telehealth and internal medicine, 
there is mixed evidence. In a cluster-randomized 
control trial of patients with type 2 diabetes, there 
was limited benefit of replacing telemedicine with 
the current practice of self-monitoring of blood 
glucose. More innovative methods to improve 
patient engagement in diabetes care are needed.39

Eating disorders
Application of teletherapy for eating disorders 
through videoconferencing-based psychotherapy 
services is minimal. In one study, the results 
suggest that this treatment format leads to 
significant improvements in clinical symptoms 
and is well accepted by patients. However, 
success starts with careful planning and 
thoughtful application.40

Hemophilia
Preliminary evidence from a review in China 
on self-management of hemophilia suggests that 
telehealth-delivered interventions could improve 
adherence to medication use and promote 
independence in disease management, although 
support from a dedicated network of hemophilia 
specialists and technical staff will be required to 
maintain the technology.41

Rheumatology
A telemedicine study of more than 4,800 patients 
over 5years by a rheumatologist in the United 
States who was aided by a general physician and 
a nurse at a local charity hospital in northeastern 
Iran, with a catchment area that includes rural 
regions extending to the border of Afghanistan, 
reported that this option was becoming an 
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acceptable modality for successful evaluation 
and management of a wide range of rheumatic 
diseases in a region with limited access to 
rheumatologic care including biologic agents 
(Table 1).42

In surgical specialties, telehealth shows 
promising results, although further research 
and funding are needed. In ear, nose and throat 
cases, telehealth, audiological telemedical 
measurements even after Cochlear 
implantation and examination of ear, nose, and 
throat are deemed feasible.43 A matched 
control study in Canada reported that 
telehealth is useful in postoperative bariatric 
surgery advice for rural patients and for 
overcoming geographical barriers to provide 
comparable healthcare services to more rural 
areas.44

Plastic surgery
In patients undergoing plastic surgery, 
preoperative surveys revealed that the majority, 
73%, of patients preferred in-person follow-up 
visits in the clinic. However, the postoperative 
survey distributed after the telehealth encounter 
found that nearly 100% of patients were satisfied 
with the telehealth experience.45

Urology
A review of original research within the past 
10 years describing telehealth in urology reported 
that telehealth technologies, when used, are safe, 
effective, and satisfactory for patients and 
providers.46

Hypertension
Telemonitoring of hypertension in pregnancy 
is becoming increasingly common. Several 
studies describe potential benefits of patient-
led remote monitoring, including fewer 
hospital visits, better blood pressure control, 
better management in higher risk pregnancies, 
and cost savings. For surgical training, it is 
most likely to be a common future 
practice.47–49

Oncology
The patient–doctor relationship is vital for all 
healthcare aspects, and it is of great value for 
patients with cancer and those requiring 
palliative care. A qualitative study in the 
United States reported that the majority of 
patients favored having an opportunity for 
telemedicine video visits. They felt that the 
doctor–patient relationship would not suffer, 
and that video-based telemedicine would be 
accepted in the case of oncology patients 
receiving palliative care.50–52

Wearable devices
Telehealth can significantly assist patients who 
are technology oriented, and a new trend of 
wearable devices might take over compared to 
a fixed web-based system.53–55 However, with 
new technologies, the need for safety data rises 
and might require legislation and proposals 
such as algorithm-based access control and data 
sharing. Algorithm-based privacy together with 
cryptography-based blockchain seem to have 
the potential to change the way privacy is 
managed in telehealth.56

Table 1. Most common rheumatic disorders 
managed through telemedicine by a US-based 
rheumatologist for 4,800 patients living in 
northeastern Iran42

Diagnosis n %
Osteoarthritis 1,149 23.6
Rheumatoid arthritis 653 13.4
Axial spondyloarthropathies 647 13.3
Lumbar spinal stenosis 427 8.8
Meniscal tear of the knee 326 6.7
Psoriatic arthritis 217 4.5
Fibromyalgia 169 3.5
Lupus 19 0.4
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Multiple sclerosis
The telemedicine program in Albania has 
improved access to specialized care in a number 
of specialty disciplines. Almost 80% of the 
patients did not require transfer to tertiary centers 
and were kept for further treatment at regional 
centers.57 The majority of participants reported in 
a study of multiple sclerosis showed that they 
would recommend telemedicine visits to others 
(97.1%), rating it easy to connect via 
telemedicine (94.3%), and they expressed 
appreciation for virtual house calls due to 
convenience and similarity to in-clinic visits.58

Urgent care
An article from the United States concluded 
that patients facing inequities from rural areas 
were able to access better healthcare by utilizing 
the virtual urgent care.59 In a recent Cochrane 
review and article from Brazil, the United 
Kingdom, and India, it was found that although 
telehealth might be useful in theory in 
developing countries or rural areas due lack of 
doctors and nurses, ultimately patients should 
feel confident on the quality of care provided. 
Additional research and funding are required for 
more randomized controlled trials with stricter 
methods in order to reduce the uncertainties 
associated with study outcomes.60,61

Involvement of patients in planning services and 
products based on these new technologies would 
be advisable to overcome barriers and increase 
awareness about privacy and the confidentiality 
of data.62 Changing patient as well as doctor 
perspectives will remain a challenge in 
telehealth. As for now, it seems many still 
prefer traditional consultations.63,64

Motor neuron disease
In managing patients with motor neuron disease 
with telemonitoring, the findings suggest that 
this approach is empowering and effective in 

promoting patients’ well-being, while potentially 
reducing unnecessary clinical contact.65

Dentistry
Tele-dentistry may be useful for dental public 
health to increase the quality of the care by 
improving access, professional education, and 
patient satisfaction. The benefits include cost-
effective health equity services, improved dental 
knowledge, and reduced consultation waiting 
time. However, there are obstacles to overcome 
such as limited infrastructure and professional 
resistance.66

Quality of Technology
Telehealth is directly related to the quality of the 
technology used, such as speed of Internet, 3G 
versus 4G, fiber optic versus dial-up broadband, 
all of which provide inconsistent service. This is 
supported by studies suggesting that inadequate 
broadband infrastructure in rural areas prevents 
telemedicine. This barrier to care associated with 
physician shortages may explain the low rates of 
telemedicine use among rural patients.67,68

Introduction of 5G Internet is likely to enhance 
the quality of communication.69 Similar to other 
online technologies and modalities, telehealth, 
including cloud data storage and retrieval, will 
develop at a faster pace due to the emerging 5G 
technology.70 This has an added benefit for 
surgical specialties with the potential merging 
of augmented reality video (local site) with the 
virtual reality video (remote site) and accurate 
visualization.71

The Society for Behavioral Medicine recommends 
expanding access to high-speed, high-definition 
Internet and increasing broadband width for rural 
communities in the United States to increase 
telehealth opportunities for populations facing 
location barriers to accessing quality healthcare.72 
Newer studies are also looking into the 
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applications of wearable technology, with mobile 
devices becoming mature and established as a 
scientific domain.73,74 Current research should 
bring progress toward sustainable delivery of 
valuable recommendations, with seamless 
monitoring and a faster pace due to emerging 5G 
technology and implementation of useful 
telehealth services in low-resource areas.55,75

The challenge of reliable Internet service 
becomes more obvious in developing countries 
where finances play a vital role. Families 
understandably have to choose to meet their 
basic needs over high-speed Internet, good 
quality computer, and web camera. Governments 
in developing countries are struggling to provide 
basic needs for their citizens rather than investing 
substantial amounts on high-speed universal 
Internet for all for its citizens. For example, 
among 24,055 primary care units in Brazil, only 
50.1% had Internet access, and 32.71% of them 
claimed to be involved in telehealth services in 
2014.76 On the other hand, there is a need for 
guidance and governance on the development 
and validation of new apps and devices and for 
the implementation of mobile health technology 
in healthcare systems in both high- and low-
income settings. All this might be accelerated 
by high-quality randomized controlled trials.77–79 
In addition, further mechanisms and 
supplemental funding are needed to address 
the continued lack of resources to enhance rural 
Internet connectivity, including infrastructure, 
research, and regulatory reform, especially in 
developing countries.80,81

Cost-Effectiveness
In the absence of an established hospital or 
community clinic space, there are initial expenses 
involved in setting up a clinic, especially in remote 
or rural locations. These include a computer, 
printer, camera and Internet, clinic space, and the 
expense associated with staffing a clinic. These 

costs must then be evaluated in light of the 
benefits patients have in reduced travel time and 
greater ability to keep appointments. It is reported 
that several specialties find telehealth a cost-
effective modality, but this assessment is not 
universal. Thus, telehealth has not yet gained the 
support of all healthcare sectors as a cost saving 
modality.82–85

The application of telemedicine needs time to 
evolve and is not ready for application as a tool of 
universal health modality. Rather, it is specialty 
limited as supported by the results of randomized 
control trials and articles on specialty areas such 
as oncology, mental health, chronic health 
conditions, ICUs, and pediatrics, where it is 
deemed as cost-effective and of better care 
value.86–91

In a study in the United States, 977 rural ED 
responding to a survey, 46% of them were not 
using telehealth but have considered its use.92 
In a cohort study, tele-screening was an 
effective and safe way for this ED to expand 
the hours in which patients were screened by a 
healthcare provider in triage—achieved the 
same level of efficiency as in-person screening 
by the end of the pilot study.93

In low-income countries where specialists are 
not readily available, telehealth has shown to 
be feasible in the diagnosis of surgical site 
infections, with the potential to serve as an 
effective alternative or adjunct for delivering 
comprehensive and high-quality mental 
healthcare.94

Preliminary studies suggest that telemedicine 
may be a safe and cost-effective approach to 
assist in the medical care of select patients with 
acute concussion and persistent post-concussion 
symptoms in children in rural Canada.95 The 
results of systematic review jointly from the 
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United Kingdom and Norway suggest that 
tele-mentoring has a similar safety and efficacy 
profile as on-site mentoring and is cost-effective 
in general surgery.96

For infectious diseases, it has been shown in a 
community hospital setting that telehealth led to 
reduced broad-spectrum antimicrobial utilization, 
increased infectious disease consultations, and 
reduced antimicrobial expenditure.97Recently, 
the Infectious Diseases Society of America 
supported the appropriate and evidence-based use 
of telehealth technologies to provide up-to-date, 
timely, cost-effective subspecialty care to 
resource-limited populations.98

In Iowa and South Dakota, telemedicine 
screening reliably detected referral-warranted 
retinopathy of prematurity in at-risk premature 
infants at two remote sites, with no poor 
outcomes over 11 months, and good outcomes 
were noted in all cases, with no patients 
progressing beyond stage 3.99

Inappropriate referrals cost a significant amount 
to a health institute. A recent study included 
primary care clinicians who conducted over 
3,800 e-Consults for which dermatology, 
endocrinology, and hematology-oncology were 
the most common. A national survey in the 
United States indicated that over one in four 
primary care centers reported that the e-Consult 
avoided a referral altogether or a referral to the 
wrong specialty (26.3%) and avoided 
unnecessary diagnostics/procedures (26.1%). 
In 75% of e-Consults, primary care centers 
reported an improved care plan, with 50% 
reporting that the e-Consult was educational.100

In Brazil, tele-electrocardiogram services 
implemented in 79 municipalities in five 
states showed that this service fills a gap in 
specialized care in the public system and can 

improve access to a basic exam in remote and 
underserved regions.101

A review from the United States of a multi-
disciplinary approach reported that tele-neurology 
effectively reduced travel costs and times. There 
was high patient satisfaction and reduced disparity 
for general and specialized neurological care.102

A pilot randomized controlled trial in Australia 
reported that telehealth monitoring intervention 
improved patient’s health outcomes and quality 
of life at no additional cost.103 Another article 
stated that the use of tele-stroke is cost-effective 
for reducing stroke complications and 
disabilities. Although there are several barriers 
to providing a tele-stroke service, telehealth 
does provides an accurate diagnosis and 
appropriate treatment.104

A small study in Spain on inflammatory bowel 
disease suggested a high probability of the 
telehealth platform being more cost-effective 
than standard and telephone care at least in the 
short term.105

Another factor that undermines cost effectiveness 
is the need for staff training. Not all healthcare 
staff are confident about providing telehealth, 
and training identifies more awareness and 
education requiring investment in training.106

Telehealth is a relatively well-established 
modality of care provision in developed 
countries. To maximize its global potential, 
more time, financial support, and commitment 
are essential. A cost analysis from Argentina 
and Singapore reported that telemedicine and 
telehealth technologies can be used to 
strengthen medical services and overcome many 
of the barriers that previously existed by 
providing safe, accessible, cost-effective, and 
convenient healthcare service.107–109
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A narrative review from Australia on telemedicine 
in dementia reported that although it is cost-
effective and productive in accessing rural areas, 
there is a preference for face-to-face 
consultation.110

A pan-European randomized controlled trial 
assessed the 10-year risk for fatal myocardial 
infarction. Analyzing cost savings related to 
the integration of telemedical features into 
diabetes management showed that it iscost-
effective.111 Studies from Norway and the 
United States emphasized the value of patient 
benefit and cost effectiveness of telehealth 
in the management of asthma and severe 
cases of chronic obstructive pulmonary 
disease.112,113 A European, multi-country 
review on cost saving in mobile stroke units 
suggested that more research is needed to 
answer this question satisfactorily.114 A 
study in Switzerland found that telehealth 
is feasible and cost-effective among 
individuals consulting for pre-travel advice 
at a specialized clinic. There is considerable 
interest in telemedicine, particularly among 
older and immunocompromised travelers.115 
A study from China and another conducted in 
rural Pakistan found that patients’ adoption 
intention is a function of traveling cost, 
attitudes, and its usefulness. High traveling 

cost had the most significant negative 
influence on adoption intention. Patients with 
shorter distance to travel prefer more using 
telemedicine.116

DISCUSSION
Table 2 lists the key conclusions from this 
2-year assessment of studies in the application 
of telehealth. Telehealth is considered to 
be a modality of health provision for rural 
and remote areas, but this is changing, 
especially as resources are stretched and 
patient expectations are rising. It is emerging 
as a valuable tool for all levels of healthcare. 
Governments of low-income countries tend 
to spend comparatively less on healthcare, 
and because telehealth is a relatively newer 
concept, the allocated funding would be 
even less.

Recent data build a strong case to utilize 
telehealth beyond rural and remote areas. 
Involvement of the private sector and initiatives 
wherein it works alongside government 
institutions is required. If needed, new laws 
should be passed through legislative institutions 
to expedite telehealth provision, making it a 
regular feature of local health departments. 
To this end, more needs to be done to provide 
fast, reliable Internet connectivity, especially 

Table 2. Key conclusions from a 2-year assessment (2018–2019) of studies in the application of telehealth
Drivers Consideration
Healthcare staff • All need more training, education, and understanding of telehealth and its benefits.
Patients • Patients generally have a friendly approach toward telehealth.

• Greater awareness is needed.
Media • Media can play a positive role in creating awareness about telehealth usage.
Internet access • Rural and remote areas require universal Internet access.

• Quality should be as good as urban facilities.
Cost effectiveness • Not all health specialties are witnessing the cost-effective benefits of telehealth.

• More research is needed to make it cost-effective.
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between rural underdeveloped areas and 
regional health facilities.

Preference for face-to-face physical consultation 
with a doctor is still predominant. This may 
contribute to longer waiting times for front-line 
specialties. This perspective needs to change, 
and social media, print media, and tele-media 
can assist by generating an awareness of 
telehealth. To make a business case for 
telehealth, local health authorities should 
explore establishing virtual health clinics with 
reliable technology so that patients can use their 
nearest centers. If done properly, the author 
believes that a robust business case for 
feasibility of the service can be made, and it 
would pay for itself initially, while being 
cost-effective in the long run.

Studies show that electronic consultations can be 
cost and administratively effective. Ongoing 
teaching and training of healthcare staff at all 
levels would make them confident in providing 
consistent telehealth service. Telehealth could be 
part of medical school curriculum combined with 
postgraduate training through accredited 
institutions.

Nurses at all levels must become familiar 
with the concepts of telehealth and, depending 
upon their specialty, they should be able to 
practice it and incorporate it in their clinical 
routine.

Telehealth is not a panacea for healthcare 
delivery and remains specialty-specific. It is 
certainly not a replacement for physical 
consultation when needed, but its value must 
not be ignored in the 21st century.
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