
Fundamentals of Telemedicine and Telehealth 161 Copyright © 2020 Elsevier Inc. All rights reserved.
https://doi.org/10.1016/B978-0-12-814309-4.00009-4

Telesupport for the primary care 
practitioner

Shashi Gogia
Society for Administration of Telemedicine and Healthcare Informatics, 

New Delhi, India

Introduction

Healthcare delivery is broadly classified into three types: (A) primary 
when care is provided by local practitioners or PCPs, which could be a 
GP if private, or in a primary or community health center (PHC/CHC), if 
by government agencies; (B) secondary wherein care is provided in a place 
with in-house admission and basic diagnostic facilities; and (C) tertiary, 
which means super specialized care requiring an ICU and specialized di-
agnostic as well as therapeutic equipment like nuclear medicine or radio-
therapy. Variations of B and C exist in the form of isolated single-specialty 
centers like for dialysis, cardiac or eye care, and some restricted to daycare 
surgery.

For almost all patients, it is recommended that except for emergencies, 
each health-related episode should first undergo a consultation with the 
local PCP. If not possible to manage the same, the patient can be referred 
up the chain to a secondary care provider and further to the specialist. 
Chronic care needs more frequent visits and hence best managed by the 
PCP who, when faced with challenges, can and should ask for help, pref-
erably in the form of online support. Not only does this decrease the need 
for travel but also provides the PCP an opportunity to learn to manage 
future similar episodes better. Keeping specialists in a high population 
area makes sense, as they have to see a certain minimum number of pa-
tients to justify their high cost of training as well as income. The United 
Kingdom has one neurologist per 200,000 population, somewhat half of 
the felt need.145,157
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In villages or remote places, as the cost of retaining a doctor is difficult, 
the role of PCP is likely to be fulfilled by a nurse or CHW. They would be 
all the more likely to need help for anything outside routine dressings or 
medicine administration.

So far, this system of local care by whatever PCP is available with a need-
based referral or transfer has worked well. However, rising incomes, a con-
tinuous global phenomena since the middle of the last century, have led to 
higher aspirations. There is also a longer life span and a higher incidence 
of chronic diseases, calling for a higher dependence on specialty support. 
This calls for a redistribution of health resources to match the demand. Costs 
increase as one goes up higher (see Fig. 2). Telemedicine can come in as a 
method to fulfill this shifting demand even while the local populace waits for 
actual physical redistribution of the human resources for healthcare (HRH).

Ensuring the physical presence of a doctor in each and every hamlet is 
challenging not simply because of monetary concerns. The reasons relate 
to a smaller number of patients requiring his specialized skills. Besides 
that, he/she shall be requiring a certain number of qualified and specially 
trained paramedical personnel with related equipment to ensure care 
quality; for example, a neurologist will need an EEG and EMG and its 
technician, besides the mandatory CT/MR. An important additional as-
pect, though less mentioned, is that qualified medical personnel do have 
a family of their own and keeping them in a remote place means ensuring 
good schools for the children, besides general social and entertainment 
facilities. This is problematic and adds to frustration.

From the independent practitioners’ perspective, using telehealth has 
some additional benefits. A PCP by definition is a general practitioner 
(GP). He/she is the first point of contact for any health problem, be it a 
child, an elderly, a pregnant woman, a remote person visiting relatives, or 
maybe even a tourist. The initial advice has to be appropriate, even if it 
is further referral to the most suited specialist. The range of problems he 
needs to be aware about is mind boggling. Also, after the initial training 
in medical school, there is little chance of skill upgradation. Data about 
recent advances, and there have been many, are only available through the 
medical representatives. Continuing medical education (CME) meetings, 
despite fulfilling the mandated insistence in many countries for retaining 
the license, can never be enough. They cannot fully prepare one for what 
the next patient will present with. News, other media, and lately the inter-
net are there, but then the GP should know better than the patient!

Telesupport offers something better in the form of learning on the job 
from a more qualified and experienced specialist. Since there is direct one-
to-one contact with the patient on his/her side, it beats getting details af-
ter reading the discharge summary or notes provided after a transfer.

Telesupport is important during emergencies as chances of finding 
physical help are well, remote! However, similar or more justification 
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 exists for those in constant need of care, for example, the infirm; elderly; 
those with chronic disease, who can always get an added less understood 
problem; and the disabled, who cannot be transported easily.

Telemedicine in primary healthcare

Carlos Aita

The core attributes of primary healthcare centre (PHC) are to pro-
vide first- contact accessibility, relational continuity, comprehensiveness, 
as well as coordination of care. Among these, first-contact accessibility, 
by  definition—the making of PHCs as the preferred care gateway for all 
new health problems as well as fresh episodes of an existing one (except 
for actual urgencies and emergencies), is considered the most important. 
Without first level contact, health provision cannot proceed, hence any 
deficiencies here, get converted to system-wide deficiencies.158

Healthcare delivery is evenly poised between access, quality, and cost 
of health provision. It is believed that any preferred choice of two, gener-
ally precludes the third. This is commonly known as Oregon’s dilemma 
or the iron triangle of healthcare.159 However, expanding access and im-
proving quality in health while reducing cost is within the possibilities 
of telemedicine. Recent studies have shown results in this regard, both in 
the context of PHC and in the management of chronic conditions. Besides 
that, although less commonly performed, cost analyses have shown re-
duction in overall cost of care delivery if telehealth has been utilized.160,161 
Another essential attribute of PHC, the coordination of care—which in-
volves referral of patients to specialist care—can also be leveraged better 
through telemedicine interventions.113

Support to primary care providers

Even in countries such as the United States, where care models are 
more focused on medical specialties, up to 55% of consultations occur 
in the primary care setting.162 However, only 15% of family physicians 
surveyed by the American Academy of Family Physicians in 2014 re-
ported current use of telemedicine, while in hospitals and specialist 
care, this percentage ranged from 40% to 60%.163 Professionals working 
in rural areas, urgent care, emergency departments, and programs with 
integrated health services were more likely to use telecare; while those 
in practice for more than 10 years, worked in primary care, in private 
practice, or did not have access to an electronic medical record (EMR) 
were less likely to do so. Cost, training, and reimbursement issues also 
had a negative impact.164
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On a daily basis, a general practice generates between 15 and 20 clinical 
queries, or questions for which the PCP needs to further consult the books, 
the Internet, or the easiest, a senior colleague.165 Despite that, studies have 
revealed underutilization of telemedicine tools.166 Even though multifac-
torial clinical acceptance exists, telemedicine is still largely considered a 
disruptive innovation (i.e., one that redefines standards, as opposed to 
sustaining innovation, which follows current standards). This creates bar-
riers and is posed as a threat to traditional forms of healthcare delivery.167 
Hybrid models, which combine old technologies with new ones (e.g., tele-
phone plus Internet), can be used to overcome this resistance. Another 
factor to consider is that, unlike in most developed countries, remote 
physician- patient interactions have been termed as illegal in many devel-
oping nations, especially in Latin America and India, limiting the scope of 
telemedicine.168 After the death of a patient, the Indian Medical Association 
had requested its doctor members to say no to telephonic consultations.169

The use of telehealth tools, such as teleconsultation and electronic pre-
scribing, increases patient access to both PHC as well as specialty care. 
Approximately 66% of all patients call their PCPs for reassurance, advice, or 
explanation of a worrying symptom.170 Acceptance of telemedicine among 
patients is much higher than among providers. And, contrary to what is 
commonly believed, patients do not think poorly of practitioners who use 
the Internet for lookups during a visit, although referring to textbooks still 
elicits greater credibility. Patients are avid consumers of technologies such 
as text messaging, telephone, e-mail, personal health records, the Internet 
of Things, mobile apps, and decision support algorithms. However, there 
is a greater risk of the inverse care law applied, since patients with poorer 
health are less likely to use these technologies.161 Another challenge for the 
clinician when following their most “connected” patients is that only 43% 
and 27% of health applications for iOS and Android, respectively, have any 
real utility.171 On the other hand, patients are largely in favor of sharing 
their clinical information with providers and family members involved in 
their care, and nurse-led advice hotlines are well accepted. In addition, they 
regard virtual consultations and prescriptions as equivalent to face-to-face 
visits, except in situations that require physical examination. Studies have 
shown that, although Internet-based educational programs improve ad-
herence to drug therapy, physical activity, and sodium control in patients 
with hypertension, access to health portals did not alter the frequency of 
PHC visits. Teleconsultation (usually by telephone) led to improvements 
in quality, prevented 40% of referrals for chronic conditions, and decreased 
absenteeism for scheduled follow-up appointments. In Brazil, since 2015, 
a free nationwide telephone hotline for primary care providers has helped 
prevent around 68% of referrals from PHC to specialist care. Similar results 
have been achieved by other regional-scope experiences in the country. In 
Belize, the use of mobile text messages (SMS) aimed at pregnant women 
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reduced perinatal mortality by 50%. The use of SMS technology can also 
reduce absenteeism (“no-shows”), improve appointment scheduling, and 
serve for medication checks. Telephone- or Internet-based behavioral in-
terventions have been shown to produce significant weight loss in obese 
adults with one or more cardiovascular risk factors, especially if combined 
with face-to-face visits to a general practitioner. Clinical counselling over 
the phone also reduced pain and optimized the use of analgesics in pa-
tients at risk of substance abuse. The adoption of a nationwide information 
system reduced mortality from several diseases, and the use of electronic 
health records reduced the number of visits, while simultaneously increas-
ing the quality of care. In addition to gains in access and quality, there is 
also evidence (although from fewer published studies) that the use of tele-
medicine in primary care reduces costs by improving consultation time, 
preventing waste, improving management of patients with multimorbid-
ity (outliers), and reducing annual expenditures per capita.113,161

Even taking into account the need for more rigorous studies to validate 
impacts on clinical outcomes, as well as the need for standardization of 
methods to assess costs, most authors conclude that within the current 
context of health systems, telemedicine has great potential to address 
the challenges faced by PHC. In short, both clinicians and patients have 
a wide range of telemedicine services at their disposal (via voice or text 
chat, e-mail, telephone, video conferencing, or telepresence technologies) 
to interact with one another, whether through sensors or decision support 
applications. Broad acceptance by patients and providers is increasingly 
making telehealth a viable core component of PHC worldwide.

Referral of patients to specialty care

Brazilian geographer Milton Santos, best known as the 1994 recipient 
of the Vautrin Lud Prize, once said that the geography of flows depends 
on fixed objects.172 It has long been known that distance and income level 
determine the access to health services. This remains a current problem, 
and studies have sought to quantify the barrier to access posed by dis-
tance according to the increasing technological density required by health 
status. This is especially important in health systems that provide univer-
sal access, but do not have an organized transportation system. Physician 
demographics, that is, the way in which providers are distributed across 
in a country, affects the supply of and access to specialist health ser-
vices. Population density and socioeconomic level are the main deter-
minants when defining health workforce staffing levels and resources. 
Accordingly, there is major inequity between urban and rural areas and 
between more and less privileged regions in urban areas, with a tendency 
toward the worse indicators being from remote areas.173 This occurs in 
both developed and developing countries. China, India, Brazil, and South 
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Africa  account for 40% of the world’s population, and all have PHC-
focused health systems with universal coverage. In Brazil, PHC access is 
its worst-ranked attribute.174 In addition, the concentration of physicians 
is only along the coast and the major cities’ leading to a demographic void 
related to specialist care in the public health system. However, this same 
public health system, which serves 80% of the population employs only 
5% of the country’s physicians.175

Within the current demographic (population aging), epidemiologi-
cal (increasing disease burden), and economic (increasing technological 
density in health) context, telemedicine interventions are able to prevent 
unnecessary displacement and inequality of access to the health system. 
They prevent the progression of patients to higher disease severity by 
increasing the capacity of primary care and thus increase the ability to 
address the most prevalent conditions. Likewise, follow-up of infrequent 
or even rare events may benefit from decentralization of the part of the 
diagnostic and therapeutic process, even if specialist care remains concen-
trated in major cities.

Telemedicine is an effective tool for management of chronic diseases 
such as heart failure, sequelae of stroke, and COPD. Studies have shown 
a reduction in hospitalization and emergency department attendance 
rates, prevention of severe episodes, reduction of mortality and costs, 
and increased quality as compared with usual care. Internet-based inter-
ventions produced similar results to telephone-based ones in nurse-led 
screening for appendicitis and guidance in cases of urinary tract infec-
tion, as well as in case management, with reductions in 30-day read-
mission rates. Positive effects have also been observed on several other 
indicators, such as reduction in no shows to specialist care appointments, 
improved scheduling, and identification and management of adverse 
drug reactions.160

Ongoing telediagnosis projects demonstrate that the entire statewide 
demand for spirometry, electrocardiography, and ophthalmological exam-
ination can be met by decentralization of specimen collection facilities/
examination sites, with a reduction in costs as compared with traditional 
testing.113,176 Having primary care providers themselves perform speci-
men collection and examination with the aid of a smartphone camera, for 
example, in dermatology and oral medicine, produces equivalent gains.

The adoption of technologies by health professionals, whether for clin-
ical practice or for skill improvement, is contingent upon the perceived 
ease of use and gains in time, access to other professionals, and profit, 
which these tools may provide. This means technology interventions must 
be not only multifaceted but also customized if full acceptance and utiliza-
tion are to be achieved.165 In this sense, the incorporation of telemedicine 
into the referral and handover of care processes in health systems can in-
crease PHC response capacity and coordination of care, improve patient 
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adherence to treatment, reduce rehospitalization rates, and encourage the 
practice of quaternary prevention.165,177 One example of this is the ECHO 
Program, based in New Mexico, which uses videoconferencing “teler-
ounds” to provide expert support for the primary care management of 
several chronic conditions. This increases the effectiveness and productiv-
ity of the tutored groups of general practitioners. Similarly, the RegulaSUS 
Project in Southern Brazil managed to clear more than 100,000 patients 
from the waiting lists of various medical specialties; in this, two out of 
every three cases discussed over the phone decided to get the physical 
referrals cancelled!

Telemedicine for specialist care is offered in many modalities: telediag-
nosis (teleradiology, telepathology, and teledermatology), tele-emergency 
(telestroke, teletrauma, teleburns, and tele-ICU), prison medicine, and 
various other specialties, such as telepediatrics, telecardiology, telepulm-
onology, telepsychiatry, and telenursing.178

Some patient populations, especially the elderly, are already doing 
more virtual, (i.e. e-mail, telephone, and videoconference with their health 
providers), as opposed to face-to-face visits, with high levels of satisfac-
tion for both the patient and the providers. Telemedicine is about to lose 
its disruptive nature, as it comes increasingly close to a turning point in 
which the pattern of use will migrate from early adopters (who are more 
sensitive to technological innovations) to users seeking more pragmatic 
applications.179

The way in which people access healthcare is changing. Wearable, 
swallowable, and injectable sensors, coupled with the evolution of mobile 
devices and the Internet of Things, have turned the concept of connected 
health into a current reality. In 2016 alone, 36 connected health apps were 
approved by the US FDA. Natural Cycles, an app that claims efficacy sim-
ilar to that of oral contraceptives (Pearl index of 7) without medication, 
has been launched in Europe. Another app, Babylon, has caused heated 
debate by offering 24/7 artificial intelligence-based clinical screening 
with diagnostic accuracy and precision superior to that of physicians and 
nurses. Screening itself is free but can be followed by a virtual health pro-
vider visit (via chat or video conferencing) for a fee. China invested more 
than US$ 600 million in two medical consultation apps in 2016, and India 
has examples such as LiveHealth, a mobile app that allows patients to ac-
cess their electronic health records and communicate with their healthcare 
providers.180

By delivering traditional healthcare services in a novel way, telemedicine 
is gradually being incorporated into daily practice in a hybrid, sustained 
manner, playing an additive or even substitutive role to conventional health-
care delivery methods in places underserved (or not served at all) by health 
networks, as in the case of teleconsultation and telediagnosis. On the other 
hand, in a manner consistent with advances in ethics and  technology, it is 

III. Telemedicine



168 9. Telesupport for the primary care practitioner

beginning to permeate all health interventions, as a “meta”-health service 
of sorts. Telemedicine thus becomes an organizer of the flow of information, 
people, and inputs in healthcare networks, impacting the optimization of 
funding and increasing access to and quality of care.181

Why are doctors reluctant to adopt telehealth

Devashish Saini/G.S. Jaiya

Doctors are (slowly) adopting telemedicine

While established wisdom says doctors are generally averse to innova-
tions in information technology, recent years have seen a growing, albeit 
somewhat reluctant, acceptance.182 Many forms of remote consultations 
are already mainstream, mostly as add-ons to the primary face-to-face 
 patient-doctor consultations. 

Most outpatient practices and inpatient units provide their patients an 
on-call number of a doctor on the team, who can answer questions; offer 
clarifications; review test reports; and, in case of unexpected symptoms, help 
triage the patient appropriately. Sometimes, this happens through a home-
visit nurse or health volunteer, and more recently, this is aided by video 
conference and remote monitoring tools. Many consultants also offer ways 
and means for patients to contact them directly after the first consultation—
either through dedicated apps or social media apps. Sharing of personal 
phone numbers by consultants is not mainstream but quite common, and 
some component of follow-up care may happen over phone, SMS, or an app. 
In practices where teleconsultations are available, physicians are using them 
for routine and administrative queries, like dietary restrictions, fitness certif-
icates or prescription refills.

Peer consultations are very common, and doctors are utilizing their 
formal and informal online social networks to get help on questions re-
lated to clinical care of problem cases. These networks range from alumni 
networks to speciality groups to learning apps bringing geographically 
disparate doctors together on the same platform. Some group practices 
and inpatient units have groups on social media apps or within the EMR 
where they may share documents and discuss management of such 
patients.

Expert opinion has become easier to obtain with the help of technology, 
especially for providers located in remote areas.183 Teleradiology and tele-
pathology are established fields, with the respective doctors frequently 
providing their reports from remote locations. Primary care providers and 
internists often seek ECG readings from cardiologists and X-ray opinions 
from ortho consultants in their friends circle or hospital groups.
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Teleconsultations with new patients have seen limited uptake by doc-
tors.184,185 Most doctors respond to new online patient queries with the 
equivalent of the age-old “Take two aspirins and call the clinic in the 
morning.” They might suggest a medication or two for urgent symptoms 
but mostly advise patients to follow-up in a healthcare facility for a face-
to-face consultations.

Busy doctors often feel they have no incentives to adopt or even try 
teleconsultations. Only a few fields of medicine have actively taken up 
teleconsultations for new patients—geriatrics, psychiatry, dermatology, 
and rural primary care physicians. Emergency care physicians have been 
guiding paramedics remotely for several decades now.186

The next section discusses why doctors continue to be averse to advis-
ing new patients over remote technologies and wary of using technology 
in ways described earlier.

Limitations of teleconsultations from a doctors’ perspective
Navigating the legal requirements,a state policies, restrictions, and 

guidelines around teleconsultations is a major barrier, especially consid-
ering that the doctor needs to study and follow said legalities of all the 
places where his/her patients are calling from. Some places require an 
informed consent from the patient before using any teleconsultation plat-
form, the format of which varies from place to place. Other places have 
restrictions on whether doctors can e-prescribe to patients they have not 
seen face to face before. California even has restrictions on the kind of 
agreements teleconsultation service providers can have with doctors.

Reimbursement of teleconsultations remains a challenge. Many health 
systems are actively promoting telemedicine, with reimbursements for 
doctors for each call. In most other areas, payment for teleconsultations 
majorly comes from patients paying out of pocket. Lack of clear reim-
bursement structure may make it challenging for a practice or a hospital 
to invest in telemedicine infrastructure.

Technical issues may affect quality of care. Seamless video conferencing 
requires very fast connectivity at both ends, and gaps in communication 
due to poor connectivity may result in poor treatment decisions. Lack of fa-
miliarity with the software tool or the telemonitoring gadgets at either end 
may result in missing vital information. Telemonitoring tools often generate 
a huge load of data, which may get overwhelming for the doctor to process 
without in-built analytical tools. Even if present, they may not be directly 
relevant to the particular doctor’s needs. A market oversell quiet often raises 
expectations, and when the product does not perform to these unwarrant-
edly raised expectations, there are long-term problems with a wariness and 
even refusal of incorporation of newer advances in day-to-day work.

a Discussed in detail in Chapter 13.
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All this is reflected in most doctors feeling untrained for the use of tele-
medicine in their respective practices. There may be cultural reasons behind 
this—a type of aversion to technology or even an inability to do something 
beyond what was taught in medical school. The fear of litigation is definitely 
there and has been played up greatly by the media, so the Indian Medical 
Association recently described telephonic consultations a strict no-no.169

Several studies have raised questions regarding quality of care deliv-
ered over telemedicine. Reduced ability of accurate diagnosis over remote 
tools results in a higher use of broad-spectrum antibiotics, although this 
was refuted recently.187 There are concerns that substandard providers are 
more likely to try to equate their better peers using telecare and are more 
likely to resort to unethical means.

Use of telemedicine may not necessarily free up precious resources. 
Triage apps tend to be conservative, and often suggest a visit to a 
clinic or hospital, including when none may be needed. Health sys-
tems using triage apps have not seen a reduction in clinic or hospital 
visits.

Lastly, ethical questions need to be answered. Teleconsultations 
are likely to result in fragmentation of care, doctor shopping, and lack 
of continuity in patient records. How do we address these? A deeper 
trust is developed in an in-person consultation, and the strength of 
the  patient-doctor relationship plays a big role in compliance and out-
comes. If teleconsultations are necessarily of lower quality than in-person 
consultations, are we justified in offering them to the more vulnerable 
populations?

Facilitating doctors’ adoption of teleconsultation

The authors feel that there need to be several systematic changes for 
teleconsultations to become mainstream.

We need to define the minimum quality of infrastructure, connectiv-
ity, and software capability needed for a quality consultation. To ensure 
patient safety, every clinical speciality should define patient scenarios, 
in which video conferencing is adequate against those which mandate 
in-person consultation. We need more training programs for both doc-
tors and patients and more trained personnel assisting at the patient 
end in certain situations. We need to train doctors to avoid overpre-
scription and overtesting.

The patient’s integrated health records should be available to the doc-
tor at the time of teleconsultation, and the doctor’s notes and prescription 
should become part of the same integrated record.

Every health system and payor should define its payment policy for 
reimbursement of teleconsultations.
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Every country should adopt national telehealth and/or telemedicine 
standards, guidelines, and policies, incorporating the previous factors and 
enforce them. Ideally, these national standards conform to international 
standards and guidelines. These should be regularly updated to keep 
abreast with rapid advances in technology. Deeper qualitative research 
is needed to better understand teleconsultations and how they result in 
changed workflows, a new kind of patient-doctor relationship, and ulti-
mately impact patient outcome.

There is no doubt about the potential of teleconsultations in transform-
ing delivery of healthcare. With the advances in technology the following 
issues still need to be addressed:

• Changing over from a physical documentation to ICT-based systems 
needs additional learning and used to be a source of rejection of the 
new technology. Much of the staff would be reluctant to change, but 
alongside, there was a fear that they may be replaced by younger 
persons. Deliberate attempts to sabotage have occurred in many 
projects include those managed by the author.

• ICT systems used to be expensive and hence reserved for use by the 
senior staff, the very same persons who needed additional training.

• ICT systems are obtrusive—pop ups ask questions and passwords 
repetitively leading to stoppage of work. They act as a master rather 
than a slave to the clinician.

• The few practitioners who successfully overcome the previously 
mentioned issues over control of the ICT systems would also find 
irrelevant side benefits like games and social media to be engaging, 
sometimes enough to cause addiction and obstruct day-to-day 
work.

• Even if not addicted, there are distractions and diversions through 
irrelevant components and systems not performing to expectations. 
Patient care has suffered as a result.

• Continuing and better documentation means transparency, which, 
while much needed, can be a cause of concern as information becomes 
easily accessed by competition and tax authorities. Private doctors 
especially in a few developing countries where cash payments are the 
norm prefer to avoid paying tax!

• Hacking and viruses are general fears but controllable.
• Issues of patient privacy are genuine concerns. Health data is being 

sold for USD 60 per person in the United States! In India, a new law 
(DISHA) assumes the doctor is at fault for leakages when it could just 
be a hacking.

There is an agreement that eHealth has to remain a support system 
for well-defined needs and not be pushed as an engineering solution to 
health.20
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Telemedicine for community healthcare workers

Charles Umeh/Shashi Gogia

The availability of human resources (HR) has been recognized as a fun-
damental determinant of health provision.188 Their lack has undermined 
the development of essential medicinal services particularly in the sub- 
Saharan Africa.

In low-resource settings, community health workers (CHWs) are front-
line providers, who with proper training and now with access to technology 
can be a replacement for the lack of fully trained personnel like doctors and 
nurses. Their need and utilization is best explained by an Indian proverb, 
which is in Hindi “Andhon Mein Kana Raja”—the meaning is “Among the 
blind, the one eyed is king.” In this context, the people, specially in remote 
and underdeveloped areas may be considered as blind, that is, unaware of 
what they can and should do for their healthcare, CHWs are the one-eyed 
people with some knowledge, which now is being constantly upgraded 
through technology, who can assist the community for health provision.

CHWs are typically volunteers prepared to give preessential medicinal 
services and counselling to enhance group well-being. Located in the village 
or community, CHWs provide first line contact for a majority of health needs 
of the community shouldering the bulk of the health service delivery burden.

CHWs provide preessential medicinal services in numerous ar-
eas of the world, including Brazil, Bangladesh, Ethiopia, and Pakistan. 
Contingently, CHWs give administrative support and instructions to the 
population on many topics starting from Maternal and Child Care, HIV 
and some common diseases. Since they are, as of now, individuals from 
the same  community, there is an expanded level of trust, which originates 
from prior connections. This can be used to give the best care conceivable.

CHWs are commonly volunteers offering their administrations in their 
constrained available time. Their capacity to successfully screen and an-
alyze ailments is related to (1) inadequate exposure and training and (2) 
lack of relevant instruments and gadgets.

WHO recommends a half year of training prior to being employed and 
another half year on the job training. But training and capability varies. For 
example, while India, despite having a provision of trained male and female 
CHWs in Subcentres and PHCs since long, it recently added the Accredited 
Social Health Activist (ASHA) worker. They were initially conceived to en-
sure that deliveries were conducted in hospitals but have now been inducted 
for very many activities. Payment, though through government agencies, is 
based upon services rendered, but their role has become so widespread that 
patients prefer to use them for general counselling in almost all health needs.

CHWs teach groups and individuals about family planning, nutrition, 
ante-natal and postnatal care, common diseases and their prevention, and 
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many other applicable points. Utilization and availability of biomedical 
tools such as smart mobiles can be a great help in providing the care. These 
assist not only monitoring and support for care provision but also on the 
job training with a further possibility of AI-based supportb. One example 
showing outcomes is the e-Mamta program in Gujarat, India,189 which re-
sulted in significant reduction in neonatal and maternal mortality.

CHWs serve many capacities, including direct home visits, evalua-
tion and treatment of illness, information accumulation, instruction, and 
guiding and referrals. They can assist prophylactic strategies, help and 
assist the infirm and older generation individuals, oversee treatment of 
tuberculosis and AIDs, and manage groups coordinating care like for 
adolescence ailments.

Most CHWs, at least in developing countries, are remote based, which 
themselves are associated with the constraints posed by the lack of connec-
tivity and of a constant power supply. PC-based systems are hence ruled 
out, so most applications for CHWs are necessarily dependent on mobiles.

CHWs advance a broad range of health aims throughout the globe, 
particularly maternal and child health, HIV/AIDS, and sexual and re-
productive health. Most commonly, CHWs use mobile technology to 
collect field-based health data, receive alerts and reminders, facilitate 
health education sessions, and conduct person-to-person communication. 
Programmatic efforts to strengthen health service delivery focus on im-
proving adherence to standards and guidelines, community education and 
training, and programmatic leadership along with management practices. 
Studies evaluating program outcomes have provided some evidence that 
mobile tools help community health workers to improve the quality of care 
provided, efficiency of services, and capacity for program monitoring.190

A few examples of such care provision are provided next.

Purpose of care support

Specialists from the College of Washington,191 and Berkeley, California,192 
have built up a cell phone-based programming called CommCare that 
guides CHWs for disease management. Examples include screening for 
TB and diarrhea management. Here, exact further instruction on how to 
ensure hydration and also provide safe drinking water is provided. The 
program records follow-up visits and also monitors new births or deaths. 
It enhances CHW adherence to SOPs and treatment rules.

CommCare likewise creates an excellent workflow and trip manage-
ment plan for the CHWs besides allowing automatic and convenient up-
load of the data to servers; training of CHWs is part and parcel, as are 
constant upgrades of the application itself.

b See section on AI.
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Fast diagnostics

Images of blood smears can be sent to hematologists, of skin lesions to 
pathologists and dermatologists, slit lamps and retinoscopes to eye sur-
geons,193 oral cavity, nasoscope or rhinoscope with dental and ENT sur-
geons and so on to assist diagnosis, and opinion on the necessary next 
steps. These can be shared directly from a mobile phone camera too like 
the previously mentioned.191

Adherence

Portability, ease of use, constant access to Internet, and information 
help fortify adherence. There is also a certain pressure associated with 
responding to messages, which flow in from higher quarters. The CHW 
hence remains informed and can follow and further spread well-being in-
structions of the community. Many CHWs function as adherence guides 
for those with tuberculosis (TB) or HIV. For instance, in Cape Town, South 
Africa, a specialist has made a database of his TB patients’ mobile phone 
numbers, and his PC regularly conveys a customized instant message that 
reminds them to take their pharmaceuticals.194

In India, CHWs working under an organization called Operation Asha195 
provide TB medicines to patients in the field so that the required daily 
visits to the health center do not disturb day-to-day work. The program 
ensures e-compliancec through Iris and fingerprint scanners available 
through the mobile device they are carrying. They are now expanding to 
other diseases like mental health and hemophilia detection.

Many other innovations in care program are occurring. To help engage 
and additionally teach patients, there is incorporation of jokes and way of 
life tips in the writings. Instructions on physical exercise, nutrition, avoid-
ing hazardous sexual practices, etc. are provided.

Ensuring health equity

Extraordinary financial, social, and basic disparities exist on the planet 
today. Dispersion of social insurance, which is omnipresent in the richer 
countries, exists only on paper, if at all, in the lower income countries 
especially Africa and South Asia. Of the 163 million births every year, 
34 million infants die within a month, and 10.6 million children do so 
before achieving the age five. Global maternal mortality ratio (MMR) is 
530,000.196 More than 17 million deaths occurred due to cardiovascular ill-
ness worldwide in 2010, with over 60% happening in developing nations. 
The quantity of individuals living with HIV worldwide is 33.3 million.197

c https://en.wikipedia.org/wiki/Operation_ASHA.
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In 1988, the Brazilian Programa Saude da Familia (PSF) was created. This 
model offers essential care administrations for families.66 It has one family 
specialist, one medical caretaker, along with an administrative head who 
nurtures around six CHWs. Every family well-being group is in charge of 
a particular geographic zone and observing 3000–4500 individuals. CHWs 
visit every family in their geographic territory once per month, to report 
on illnesses and any other health problem with constant follow-up till the 
medical problem is settled. PSF gathers statistic and well-being data, which 
can be pinned to a particular geographic area through GPS mapping.

A few components that help shape a fruitful CHW program are hereby 
listed. Firstly, group cooperation is fundamental to secure members. They 
need to be participants and understand the needs of all the program com-
ponents. Second, they should have satisfactory and dependable assets, 
for example, legislative and political help. Thirdly, they should prefera-
bly be from within the community—they will need some further training. 
Fourthly, they have to be close to the administration so that their motiva-
tion and engagement becomes known, which helps in keeping the pro-
gram alive. Most selections should preferably be done through village 
health councils (VHCs). Fifth, a motivating bundle needs to be orches-
trated, including pay and other incentives. SATHI’s program for teleoph-
thalmology succeeded thanks to the above measures.147

Many difficulties exist for those attempting to accomplish these five 
components of an effective CHW program. But it can be truly said that 
mHealth and eHealth are progressively changing the way healthcare and 
its administrations is being provided.

Evidence suggests mobile technology presents promising opportunities 
to improve the range and quality of services provided by community health 
workers. Small scale efforts, pilot projects, and preliminary descriptive stud-
ies are increasing, and there is a trend toward using feasible and acceptable 
interventions that lead to positive program outcomes through operational 
improvements and rigorous study designs. Programmatic and scientific 
gaps will need to be addressed by global leaders as they advance the use and 
assessment of mobile technology tools for community health workers.

Tele support for nurse practitioners

Bipinkumar Rathod

Introduction to primary healthcare nurse practitioner role

Primary healthcare is utmost important for any government healthcare 
delivery programs as it promises promotive, preventive, and initial care to 
large populations with minimal infrastructure. With nurses constituting the 
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largest segment of human resources in healthcare, their role in the primary 
care setting needs to be further amplified in the changing environment of 
technology-enabled healthcare.

While in a hospital setting, the nurse provides care on the direction 
and guidance of the doctor; in remote areas, they have mostly to work 
independently. Most nurse practitioners working remotely serve as the 
single point of contact catering to large geographical areas in difficult ter-
rains, for example, the north eastern states of India, rural Brazil, interiors 
of Australia, and Canada. Besides clinical nursing practices, care delivery, 
medical cares across the care continuum, and the nurse practitioner role 
hence becomes expanded to provide some interim help and even medica-
tions while waiting for the doctor.

Most countries adopting universal health coverage have stated a role 
of facilitating care delivery in last mile in its policy framework. This 
strengthening of primary care is best done by adoption of new technol-
ogy. Telehealth has been slowly appearing in nursing practice since 2000. 
In some countries, many clinics run stand-alone through them. It has a 
special role for pre- and postoperative assessment of patients undergoing 
elective surgery.198–200

Nurse practitioners are already leaders in delivering extended health-
care support in developed and developing countries. For example, India is 
now emphasizing the role of the nurse practitioners in areas where special-
ist doctors are not available, such as many rural and interior locations.201

The typical primary nurse practitioners’ role is to liaise among the fam-
ilies, physician, pharmacist, hospital nurses, and community health nurse 
team and social support team.

Communication in primary care: Telehealth a better solution

Primary healthcare team communication has become complex in the 
advent of multilayered referral systems, health insurance coverage, transi-
tion of care settings, follow-ups, and chronic care management in an ever 
changing dynamic of treatments/therapeutics/preventive care models. 
Emerging telehealth technology and tools can address this issue effec-
tively. Telehealth can easily be integrated in primary care nurses’ daily 
workflow to render care in wider geographical areas.

Telenursing can address many issues if used effectively in the primary 
care nursing environment, that is, maintaining continuity of care, multi-
disciplinary care environment, and outreach service.

Team communication and timely efficient decisions are utmost impor-
tance in delivering effective primary healthcare.

Dynamics of primary nursing care where there can be a role of tele-
health intervention are mentioned in Table 1.
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TABLE 1 Typical use cases scenarios of telenursing interventions.

S/no Primary nursing care scenarios Issues/challenges Telehealth interventiona Outcomes/impact

1 Early cancer detection Early screening by nurses/referral 
suspected cases at village/health 
center

Video/high-resolution image of 
cancer signs, immediate evaluation 
by experts sitting remotely

Mass screening by experts/
detection of breast and 
cervical cancer improved

2 Early assessment of new-
born babies (http://
unicef.in/Video/24/
Meet-Barmer-s-E-ASHA-)

Detection of abnormalities Auxiliary nurse midwife with 
tablet visit homes

Early detection and 
intervention and referral

3 Maternal health services Remote areas/rainy seasons/road 
conditions

Routine ante-/postnatal visits via 
female health workers connected 
to primary care physician

Improved compliances/early 
intervention for complications

4 Health/diseases/surveys by 
primary health workers

Geographically scattered 
population, quick survey in 
endemic area

Mobile health application to collect 
questionnaire responses

Quick effective survey with 
direct responses from affected 
population

5 Disability screening by health 
visitors

Random and purposive data 
collection for health programs and 
social benefits

Photos/video for functional 
assessment and records

Rapid screening, holistic 
approach to disables

6 Child healthcare More frequent visit to ER for home 
treatable conditions/concerns

Primary health nurses can deal 
with common ailments

Less pediatrics referral to ER

7 Mental health/addiction at rural 
level

Tech-savvy youth can avail more 
personalized counselling

Counselling/suppose services/
youth in crisis/stress

Easy access to personalized 
mental health services

8 Geriatric care Home/bed bound old-age 
population

Counselling/occupational therapy 
training/drug supply/treatment 
compliance

Reduced ER referrals/
improved compliance

9 Chronic disease care management 
at home via telehealth

Noncommunicable disease 
burdens care/compliance

Primary care/therapy/
counselling/assessment/training

Well controlled diseases/low 
complication rate

aTelehealth includes mHealth, telemedicine, and telenursing.
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Nurse lead telehealth primary nursing practice development: A 
new care model202

The International Council of Nurses Telenursing Network aims to seek, ed-
ucate, support, and collaborate with nurses and nurse supporters from across 
the globe who have an interest in telenursing and promote nursing involve-
ment in the development and use of telehealth technologies, with the goal of 
improving the timeliness, quality, and access of a broad range of healthcare 
services for individuals, their families, communities, and countries.

Primary health nursing care scenarios: How to plan telehealth 
intervention?

1. Identify and prioritize the care needs of community, that is, cancer 
care/postoperative follow-ups.

2. Choose most feasible telehealth solution.
3. Observe local health administration protocol of treatment and 

interventions for telehealth.
4. Follow general nursing care principles like, maintain privacy and 

dignity of beneficiaries during telehealth interventions.
5. Proper documentation of telecare rendered.

Way forward to establish telehealth nursing services at country level

1. Creation of strategic guideline to develop telenursing services in 
state/country.202

2. Creation of local health policies, nursing services guidelines, and 
ethical and legal framework of nursing practice.

3. Social, technological, economic, and political environment considerations.
4. Local nursing councils should create a nursing practice and service 

framework.
5. Nursing education: institute education and training facilities for 

conducting telenursing training.
6. Telenursing role and service development for nursing professionals by 

country’s nursing councils.

Tele support for wounds, ulcers, and lymphedema

Shashi Gogia

Minor chronic but treatable problems of the limb include wounds, 
swelling, and pain secondary to venous and lymphatic diseases as well as  
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 diabetes. These are extremely common and best managed on an ambula-
tory basis by local care providers, preferably a primary care practitioner 
(PCP) or a nurse practitioner (NP) (See Fig. 1). There are many reasons 
why these clinics are at the top of the list of situations requiring telecare, 
including:

• These are chronic problems requiring repeated procedures, for 
example, dressing, but can be done by suitably trained health workers. 
Lack of such skills or specialized equipment means they need to go to 
a hospital. However, frequent travel is expensive as these patients are 
also disabled, even if temporarily.

• Care is on an ambulatory basis, but monitoring is required.
• Most problems are minor but can have serious repercussions like 

infection.
• Ischemia and cancer can appear similarly, which require specialist 

support.
- Consultation and backup is hence frequently necessary.

• Some special materials or equipment may be required but the same 
can be sent.

• Actual time of care is fraction of time taken for to and fro travel.
• Travel to the specialist adds to cost on an exponential basis (see 

Fig. 1).
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FIG. 1 Participants involved in a wound care program.
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• Problems are not severe enough to stimulate relatives and care givers 
to leave their day-to-day work for travel as accompanying persons.
• Problem restricts mobility—at least, for problems in the lower limb, 

support is required.
• Need for privacy and secrecy—with a wish against travel.

• Wounds and ulcers are a source of smell and disgust.
• Disfigurement and effects on gait are another source of 

embarrassment.
• Most problems are very visible.

• Easy to share digitally.
• Videos of gait and use of the hand also allow functional 

assessment.
• Tele-mentoring of minor procedures like dressing and bandaging is 

possible.
Another related issue is the sheer magnitude of the problem.
Venous diseases affect almost 10% of the global population and around 

50%–70% will suffer from ulcers if not managed well. The city of Perth in 
1991 reported an overall 0.6% of ulcers, which rose to 2.3% with increasing 
age.203 Daily care of ulcers is best done on an ambulatory basis with regu-
lar monitoring (Fig. 2).204

Lymphoedema most commonly is due to filariasis, which affects 40 
million globally.205 Other causes like cancer, trauma, and venous disease 
are contributing to a possible 100 million affected.206 Seventy percent of 
Lymphoedema care is self-care, 20% by a local counselor or therapist with 
only 10% requiring specialist intervention207 (Fig. 3).

FIG. 2 A dressing done at a specialized time increase the cost exponentially. Figures are in 
Indian Rupees (INR) but would be roughly similar across the globe.
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Diabetic foot affects around 10% of people with diabetes, which by 
itself affects 8.5% of the global load of 415 million cases in 2014.208

Confounding the care is the frequent chances of serious problems like 
arterial ischemia and infections mimicking or overlapping the above 
 relatively minor problems. Hence, supervision and monitoring is a must, 
which is easily possible through sharing of data, photos, etc. Software and 
apps, which can tender advice and measure wound size, limb volume, 
etc., have led to solutions which make wound and limb care the highest 
ranking telesupport system.

Specialized wound and limb care clinics have come up in many hospi-
tals. The emphasis, however, is on ambulatory care, use of nurse practi-
tioners with offline and online support by clinicians.

The support is on a follow-up and daily homecare basis, like for any 
other chronic problem. Initial diagnosis and emergency care has to be 
managed by a surgeon preferably, which like all complicated procedures, 
would need a physical visit (Fig. 4).

The working of the telehealth component for ulcers is fairly simple. For 
routine ulcers, patient would need support higher than the PCP only for 
special situations, say the wound has not healed in a couple of weeks or 
there is a suspicion of an underlying cause. Otherwise, especially in emer-
gencies, a specialist would be handling his problem, but both the patient 

FIG. 3 Breakup of how a patient with lymphedema needs to be managed.
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and the clinician may prefer not to wait for the wound to completely heal 
before sending them home. Communication between the PCP and the 
specialist would be in the form of sharing the photos, sometimes wound 
size, progress notes, smell, and other reports. They get a feedback about 
the next steps and may occasionally need to order for special dressing ma-
terials. Most care will remain local with a need to transfer with appoint-
ment for a surgical procedure. Sometimes the patient can directly share 
the information as shown in Fig. 4. Some learnings or instructions for a 
change in the method of dressing can be done during a video call.

Lymphedema management is similar. It is a chronic problem that re-
quires with a great role of self-care through simple leg cleaning, emollients, 
etc. Like for chronic limb ulcers, there is a role for compression therapy, 
which needs special materials and some special training—both for the 

FIG. 4 This patient had come from outside Delhi—the top two images were taken during 
the physical visit—and after a few days went home to continue the compression therapy. She 
was happy to share her wound images via WhatsApp.
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 local care practitioner and the patient, as well as the use of a machine 
called the intermittent pneumatic compression pump (IPC). Most of this 
care is administered remotely. Specialist help is only asked for problems 
or for nonimprovement. Volume and other data can be shared through 
e-mail. Training on how to apply compression as well as the use of the 
machine is easily possible online through a video call. Measurements of 
limb volume are possible through software.209

The author recently treated 147 cases in a remote endemic area210 
through two camps and the limb volume reduction as well as the patient 
satisfaction rate was similar, if not better, than that of the patient attending 
the author’s own tertiary care clinic (yet to be published personal results). The 
reasons for a better improvement are exemplary about the need for tele-
care in lymphedema: (A) continuity of care is more possible remotely and 
(B) the patients presenting at the village level had presented at an earlier 
stage, which meant a higher chance of near complete recovery.

Many open source, shareware, and commercial applications are avail-
able to assist easy management like for measuring and monitoring wound 
and ulcer size, limb volume.

A commercial example is https://woundworks.com/technology- 3d- 
wound-imaging.

And an open source one is http://med.insofe.edu.in:8282/.
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