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Abstract

Objective: To explore the perceptions of healthcare providers and patients regarding the implementation of telemedi-
cine in hard-to-reach areas of Rajasthan, India, and identify factors influencing its adoption and effectiveness.
Methods: A qualitative study was conducted using 24 in-depth interviews with healthcare providers from primary health
centres and a district hospital, as well as patients from remote areas in Balotra district of Rajasthan. Thematic analysis was
used to identify key themes related to the acceptance, benefits, challenges, and recommendations for telemedicine adop-
tion.

Results: The acceptance of telemedicine increased, driven by cultural norms, trust, and familiarity with technology. It
improved efficiency, reduced travel costs, and enhanced disease management. However, poor internet connectivity, inad-
equate training, and low digital literacy posed challenges. Participants emphasized the need for user-friendly systems, bet-
ter infrastructure, and continuous training to improve adoption in remote areas.

Conclusion: Telemedicine can potentially transform healthcare access in remote regions of India, reducing healthcare
inequities and improving health outcomes. However, addressing technical, infrastructural, and literacy challenges is essen-
tial for its successful implementation.
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Introduction

Telemedicine has revolutionised healthcare delivery by
effectively breaking down geographical barriers and signifi-
cantly enhancing access to medical services. This innovative
approach facilitates the swift exchange of services between
hospitals and clinics nationwide, connecting patients with
medical professionals and providing essential education
and data access. Its versatility is evident in its wide range
of applications, from basic consultations to complex medical
decisions, making it an indispensable component of modern
healthcare systems.! Telemedicine has fundamentally trans-
formed service delivery by enabling healthcare providers to
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reach a larger population without needing physical presence.
Telemedicine refers to providing healthcare services where
distance is a key factor, utilizing information and communi-
cation technologies (ICTs). It involves using digital tools to
facilitate the exchange of information for diagnosing, treat-
ing, and preventing diseases and injuries. Additionally, tele-
medicine supports research, evaluation, and the ongoing
education of healthcare professionals, all aimed at improving
the health of individuals and communities.?

In India, the coronavirus disease 2019 (COVID-19)
pandemic has hastened the adoption of telemedicine,
extending healthcare access to a diverse and widespread
population. However, understanding doctors’ perspectives,
challenges, and experiences with this technology is crucial
for its successful integration in the post-COVID-19 era.
Implementing ICTs, including computers, smartphones,
the Internet, and other communication devices, in digital
health or eHealth initiatives offers promising opportunities
to address current and future challenges related to healthcare
access in remote areas.’ It is possible to reduce healthcare
access inequities and provide essential medical support at
the primary level by utilizing these technologies at Primary
Health Centres (PHCs), thereby enhancing the reach and
effectiveness of healthcare services in hard-to-reach areas.
Advancements in wireless broadband technology and the
widespread adoption of cell phones and the internet have fur-
ther propelled the transformation of telemedicine over the
past few years.* These technological improvements have
made patient literacy, medical image transfers, and real-time
consultations more feasible via enhanced internet infrastruc-
ture and the digitization of information using electronic med-
ical records (EMRs). The modern telemedicine framework
utilizes existing computing devices and affordable, self-
owned equipment, such as smartphone cameras and wearable
biosensors, to collect clinical data. This user-friendly model
minimizes travel expenses, conserves time, reduces medical
costs, and provides convenient access to specialist care.

The tertiary care centre launched in 2001 marked the
inception of India’s telemedicine network. By 2005, the
Indian Ministry of Health and Family Welfare (MoHFW)
established a dedicated task force, and SGPGIMS became
the National Resource Centre for Telemedicine in 2010.
The standardization of EMRs and health records began in
2012, and public-private partnerships drove telemedicine
growth from 2015 to 2019.°

The COVID-19 pandemic accelerated telemedicine’s
evolution, leading to the creation of the eSanjeevani plat-
form. This government initiative quickly expanded to pro-
vide remote healthcare, especially benefiting rural areas.
Under the Ayushman Bharat programme, eSanjeevani oper-
ates on a Hub and Spoke model with two versions:
‘Sanjeevani AB-HWC’ for doctor-to-doctor consultations
and ‘eSanjeevani OPD’ for doctor-to-patient services. The
launch of eSanjeevani 2.0 in March 2023, incorporating
point-of-care diagnostic devices, further enhanced its

capabilities, reflecting significant digital transformation in
India’s healthcare sector. In this context, a comprehensive
understanding of the opportunities, challenges, and best
practices for telemedicine adoption among patients and
doctors in India is crucial for its successful integration
and long-term impact on healthcare delivery.’

This study aims to capture stakeholder perspectives
through qualitative research, focusing on telemedicine’s
acceptance, challenges, and potential impact in hard-to-
reach areas. By engaging key stakeholders, it provides a
nuanced understanding of the factors influencing telemedi-
cine adoption. Unlike studies that predominantly examine
urban and semi-urban settings, this research emphasizes
the infrastructural and technological challenges faced in
rural areas.® It seeks to offer a comprehensive overview
of telemedicine’s integration into the healthcare system
by assessing its benefits and identifying obstacles to wide-
spread adoption. By analyzing stakeholder insights, this
study explores strategies to enhance telemedicine imple-
mentation and improve its effectiveness in delivering
healthcare services to underserved regions.

Methodology

This study utilized a qualitative research design, conducting
interviews with key stakeholders to gather their perspectives
on the implementation of telemedicine. The qualitative data
was collected through in-depth interviews (IDIs) with health-
care providers from selected primary healthcare centres and a
district hospital, as well as patients from the hard-to-reach area
of the primary healthcare centres of the Balotra district of
Rajasthan. Participants were selected using purposive sam-
pling that could provide rich and diverse insights into the
study topic. The sample comprised 6 Community Health
Officers (CHOs), 3 Medical Officers (MOs), 7 Accredited
Social Health Activists (ASHAs), 2 tertiary care level specia-
lists, and 6 patients. The theme was considered significant if it
was identified in at least ten interviews within each participant
group. The rationale for selecting these groups was to capture
varied perspectives on telemedicine implementation.
Recruitment involved approaching potential participants
through their respective health facilities or community net-
works. IDI guide was used during conducting IDIs. A detailed
flowchart summarizing the recruitment and analysis process is
provided in Figure 1.

Furthermore, the interview guides were developed through
a comprehensive process involving a review of relevant litera-
ture and brainstorming sessions with experts in telemedicine
and public health. Our methodology incorporated both deduct-
ive and inductive approaches. Initially, we conducted a litera-
ture review and consulted experts to identify key themes
central to the study, such as telemedicine adoption, associated
challenges, overall impact, stakeholder perspectives, etc.

Building on these themes, we formulated a set of guiding
questions. To ensure relevance, we then tailored specific
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Figure |. Recruitment and analysis process.

Table I. Sample size and facility assessment.

Community Health Officers 6
ASHAs 7
Medical Officers 3
Patients 6
Tertiary Care Specialists 2

AAM-SHC 6
N/A N/A
AAM-PHC 4
N/A N/A

District hospital |

PHC: Primary Health Centre; ASHA: Accredited Social Health Activists.

questions for each participant group, aligning them with
their roles and experiences while maintaining focus on the
overarching research objectives. This structured approach
enabled us to consistently explore core themes while captur-
ing diverse perspectives from various stakeholders. Table 1
shows that purposive sampling was used, including 24 IDIs,
and 11 health facility assessments were done at IDI
locations.

The face-to-face IDIs were conducted after obtaining
prior written consent, and no participants refused or
dropped out of the study. Also, no non-participants were
present during the interview. Data saturation was achieved
after 24 IDIs, when no new themes or insights emerged and
it was confirmed both overall and within each participant

group by analyzing the last ten interviews to ensure no
new themes emerged. The data collection process was
facilitated by using audio recorders and field notebooks.
Thus, comprehensive data coverage was ensured by evalu-
ating theoretical saturation, which was reached when no
new themes or insights emerged, indicating exhaustive
data collection. After each interview, a summary of each
interview was discussed with the team, and data saturation
was analyzed. The interviews were conducted in local lan-
guages (Hindi/Marwari) at quiet places to ensure comfort
for both interviewer and interviewee, assuring anonymity
and confidentiality. Each session, lasting approximately
20-25 min, was audio-recorded with participant consent.
After each interview, a summary was read back to the
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participant to validate the accuracy of the information
shared, ensuring that the data accurately reflected the parti-
cipants’ views and experiences. The IDIs were conducted
by SA and SV, both holding a BDS degree and pursuing
an MPH, along with DS, a project scientist with an
MBBS degree. They received training in qualitative
research methods, including thematic analysis and conduct-
ing IDIs at ICMR-NIIRNCD, Jodhpur. There was no prior
relationship established between the researchers and partici-
pants before the study and before conducting the interviews,
participants were informed about the study’s purpose, the
role of the researchers, and their affiliation with
ICMR-NIIRNCD, Jodhpur. The interviewers maintained
neutrality throughout the interviews to minimize bias,
avoided leading questions, avoided repeat interviews and
adhered to a semi-structured IDI guide. The interview guide
was designed based on a literature review and expert con-
sultations to ensure consistency in data collection and facili-
tate open-ended discussions added as Supplemental files
(Appendix A). The demographic data collected for a total
of 24 participants (6 CHOs, 3 MOs, 7 ASHAs, 2 specialists,
and 6 patients) during the interviews is shown in Table 2.

The research team consisted of both male and female
members. The interviewers maintained a neutral stance,
avoiding leading questions and ensuring consistency in
data collection. They followed a semi-structured IDI guide
developed through literature review and expert consultations.

The IDIs were transcribed and stored in password-
encrypted files to ensure data security and confidentiality.
Participants were assigned unique identification codes to
anonymize the data. The transcribed scripts were translated
into English to facilitate analysis. Thematic analysis was
chosen as the methodological framework, employing both
inductive and deductive approaches.’ Initially, predeter-
mined themes derived from existing literature and the study
objectives provided a structured framework for organizing
the data. These themes were iteratively refined through
the coding process, enhancing the depth and breadth of ana-
lysis and thematic coding was conducted by SA, SV, JSR,
RSC and DS, both male and female, coders using NVivo 14
software. Following the approach, thematic analysis was
employed to extract meaningful themes from the data.
Each interview transcript was thoroughly reviewed, with a
line-by-line analysis to identify relevant codes describing
telemedicine barriers and facilitators in India.'® The ana-
lysis process began with open coding, where each transcript
was carefully reviewed and segmented into meaningful
units. Significant phrases, sentences, or segments related
to the research objectives were identified and labelled
with codes representing key concepts and ideas. These
codes were then grouped into categories based on similar-
ities and patterns observed in the data. Sub-coding further
explored variations and nuances within each theme,
allowing for a nuanced understanding of the complexities
surrounding telemedicine implementation in the study

context. Themes were developed using inductive and
deductive coding; a coding framework was used.
Throughout the analysis, a constant comparison method
was used to ensure consistency and to refine the themes
as new data were reviewed. This iterative process enabled
the emergence of new insights and the development of
rich, descriptive themes that encapsulated participants’ per-
spectives and experiences. By integrating both inductive
and deductive approaches within a thematic analysis frame-
work, the study was able to provide a 15 comprehensive and
nuanced understanding of telemedicine implementation in
hard-to-reach areas. Findings align with participant data,
with themes supported by direct quotes. The study protocol
was approved by the institutional ethics committee of the
author institute.

Results

The findings of this study are directly supported by partici-
pant data, with key themes emerging from the analysis of
verbatim responses. The findings are organized into four
main themes: Acceptance of telemedicine, advantages and
facilitators, challenges and barriers, and recommendations
for implementation. Each theme reflects the detailed per-
spectives of various stakeholders under different sub-
themes. A summary of themes, sub-themes and salient
features are shown in Table 3.

Theme |: Acceptance of telemedicine

The acceptance of telemedicine is crucial to its successful
implementation and utilization. It can transform healthcare
delivery, especially in remote and underserved areas, by
providing timely medical consultation and treatment
access. However, its acceptance among patients and
healthcare providers is influenced by various factors.
This theme explores the diverse dimensions that affect
the acceptance of telemedicine, encompassing understand-
ing, cultural and social factors, and practical experiences.
The following are the Subthemes that emerged: 1.1:
Understanding of Telemedicine, 1.2: Cultural and Social
Factors, and 1.3: Utilization and Experience

Subtheme |.1: Understanding of telemedicine. The under-
standing of telemedicine among participants varied, reflect-
ing its multifaceted nature and significance in bridging the
gap between patients and healthcare providers, especially
when physical visits are challenging. The following verba-
tims illustrate the diverse perspectives on telemedicine as
captured in our study:

Telemedicine is a means to obtain medications through
phone consultations based on health conditions. This basic
understanding highlights the convenience of telemedicine
in managing health needs remotely. It connects the doctors
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Table 2. Continued.

8th pass

NA

35

HWC-SC-I

Patient

PT02

20

Postgraduate (MA, B.Ed.)

NA

51

HWC-PHC-I

Patient

PTO3

21

8th pass

NA

63

HWC-SC-VI

Patient

PTO4

22

10th pass

NA

48

HWC-SC-VI

Patient

PTO5

23

Postgraduate (MA)

NA

38

HWC-PHC-I

Patient

PT06

24

PHC: Primary Health Centre; ASHA: Accredited Social Health Activists.

to patients in remote areas extending the healthcare services
to underserved and geographically isolated populations.

Telemedicine means getting medicines with the help of phone
according to our health condition.
PTO04

According to me, telemedicine is a process where if a doctor
cannot reach the peripheral areas, for example, if they can’t
reach a remote location, like the last village, where it’s difficult
to reach because it’s very far away, people don’t come there, so
through telemedicine, they can directly contact a doctor.
MOO01

Subtheme 1.2: Cultural and social factors. This subtheme
explores how cultural and social factors, such as gender
roles, trust, and doctor—patient relationships, impact the
acceptance of telemedicine. In certain cultures, women pre-
fer consulting female healthcare workers, and often relying
on female auxiliary nurse midwives (ANMs) for indirect
communication. Women may feel uncomfortable speaking
directly to male providers, especially around male family
members, making the involvement of female healthcare
workers crucial for effective communication. The necessity
for a female doctor is primarily seen in women’s health
issues. For general health problems, the gender of the doctor
is less significant. This indicates that while gender roles
influence certain areas of healthcare, they may not be as crit-
ical for more general health concerns.

It depends on the situation. A female doctor is required if it’s a
women’s health issue. For general problems, the gender of the
doctor doesn’t matter.

PTO3

Frustration arises when doctors are often unavailable during
teleconsultation attempts despite following procedures.
This leads to a loss of faith in the telemedicine system.
Without trust, telemedicine is ineffective because patients
are unlikely to follow medical advice.

I tried many times, as instructed in a meeting. We called repeat-
edly, but the doctor was rarely available. After a week of unre-
sponsive attempts, we stopped trying and gave up.

CHOO06

If the patient doesn’t trust the doctor and follow their advice,
telemedicine won’t work.
PTO03

Preference for face-to-face consultations, especially among
the elderly, stems from their belief in quicker relief and
greater trust in in-person interactions.
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Table 3. Summary of findings of themes and sub-themes.

|. Acceptance of
telemedicine

2. Advantages and facilitators
of telemedicine

3. Challenges and barriers of
telemedicine

4. Recommendation of
telemedicine
implementation

I.I Understanding of
telemedicine

1.2 Cultural and social factors

1.3 Utilization and
experience

2.1 Time and resource
efficiency

2.2 Accessibility and
convenience

2.3 Early identification and
management

3.1 Network, technical
issues, and time
constraints

3.2 Training and usability

issues

3.3 Lack of infrastructure and
manpower

3.4 Limitations of
Telemedicine

3.5 Education and literacy

4.1 Monitoring and
accountability

4.2 Simplification and training

4.3 Infrastructure, equipment
needs and specialized
services

4.4 Education and awareness

Reflected multifaceted nature of telemedicine and its
significance in the bridging the healthcare needs

Cultural and social factors, including gender roles and
trust, significantly influenced telemedicine
acceptance and preferences

Utilization and satisfaction were affected by digital
familiarity and attitudes towards technology, with
telemedicine complementing traditional practices.

Telemedicine saved time and money by reducing
travel and streamlining follow-ups, easing the
workload for healthcare providers.

Enhanced access by providing remote consultations
and home-based treatment options, overcoming
travel barriers.

Aided in early diagnosis and management, reducing
infection risks and offering timely guidance in
urgent situations.

Issues like poor connectivity disrupted consultations,
leading to delays and communication failures.

Inadequate training and limited mobile proficiency
among providers and patients hindered effective
use of telemedicine platform.

Shortages of manpower, and essential medications
impacted the efficiency and reliability of
telemedicine services in rural and remote areas.

Lack of direct patient interactions and physical
assessments affected the quality of care, especially
in emergencies and specific medical fields.

Monotonous routines led to apathy, challenging staff
commitment to telemedicine services.

Emphasized systematic monitoring, ensuring doctors’
availability, and fostering stakeholder interest to
improve telemedicine reliability.

Focused on user-friendly systems, clear guidelines,
and specialized training to boost engagement and
effective implementation.

Stressed the need for robust infrastructure, essential
equipment, dedicated spaces, and reliable
resources for effective telemedicine.

Highlighted the importance of community education,
awareness campaigns, and interactive sessions to
enhance understanding and adoption of
telemedicine.

20

21

20

20
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Especially among the elderly, there’s a belief that seeing the
doctor in person leads to quicker relief, so they tend to prefer
face-to-face consultations.

PTO6

When ASHAs were informed about teleconsultation, they
responded enthusiastically, showing strong acceptance
and readiness to implement telemedicine.

Yes, I feel confident, positive, and capable of doing it.
ASHAO1

Subtheme 1.3: Utilization and experience. This subtheme
highlights how often telemedicine is used, patient satisfaction,
and how familiarity with technology influences its adoption.
Positive experiences boost acceptance, while challenges like
doctor availability and trust issues can hinder widespread use.
Telemedicine supplements traditional care, allowing remote
consultations after patients establish relationships with doctors.

We visit nearby towns like Jalore, Balotra, and Jodhpur for
treatment and build relationships with doctors. We consult
them from home for minor issues. For example, when my
daughter had dengue, I sent the reports to the doctor, and he
consulted with us over the phone.

PTO3

Telemedicine usage varies. MOs and CHOs report one to
two daily consultations, while specialist doctors see fluctua-
tions, averaging 20-25 consultations per month, influenced
by factors like COVID-19. Individuals of varying education
levels now adeptly use phones for healthcare, making tele-
medicine a routine part of their care.

Yes, one or two patients a day seek advice. Since COVID, con-
sultations fluctuated, averaging 20-25 monthly.
CHOO02 or TCSO01

Even those with less education use phones well. Once it
becomes routine, there’s no problem.
TCSO01

Theme 2: Advantages and facilitators of telemedicine

Under Theme 2, we identified several sub-themes highlighting
telemedicine implementation’s positive aspects and facilitators.
These sub-themes reflect how telemedicine can enhance health-
care delivery and benefit both healthcare providers and patients.

Subtheme 2.1: Time and resource efficiency. Telemedicine
offers time and cost savings for patients, improves
follow-up efficiency, and reduces the workload for MOs.
By eliminating the need for physical travel, patients save
on transportation and related expenses, allowing them to

manage time more effectively, particularly for those with
demanding schedules, like farmers.

A patient highlighted how telemedicine keeps them within
budget by avoiding both direct and indirect costs of health
care. In addition, this system avoids delays in scaling health-
care and thereby avoid waiting and overstay at health facilities.

Telemedicine helps us save money and time, which we can use
for farming or home tasks instead of traveling.
PTOS

Telemedicine also makes follow-up care more convenient,
allowing patients to discuss ongoing treatments without
in-person visits, saving time and effort for both patients
and healthcare providers. For chronic illnesses, telemedi-
cine provides a flexible, comfortable option, reducing the
need for frequent in-person visits.

Follow-ups are more efficient patients can call instead of visit-
ing in person.
MOO01

Telemedicine is beneficial for chronic illnesses, as it allows
patients to be treated from home.
TCSO01

Subtheme 2.2: Accessibility and Convenience. Telemedicine
saves time and reduces travel costs by allowing patients
to receive care without travelling long distances. Further,
people can avoid travelling in extreme weather conditions.

With telemedicine, we don’t need to travel in the heat—we can
get our medicine at home.
PTO1

A medical officer noted that telemedicine reduces unneces-
sary clinic visits for minor issues, aligning with the goal of
providing home-based treatment. Telemedicine increases
doctor accessibility, enabling early consultations and better
health outcomes. It enhances diagnostic capabilities in
resource-limited areas by enabling direct interaction
between CHOs and MOs, ensuring timely treatment.

Patients who don’t need to come in can be treated remotely,
allowing for more home-based care.
MOO01

If we don’t understand something, we can directly ask the MO,
benefiting the patient with a prompt diagnosis.
CHOO02

Subtheme 2.3: Early identification and management.

Telemedicine enables early intervention by allowing doctors
to gather crucial information at the initial stages of symp-
toms, leading to prompt screening and treatment for diseases
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like tuberculosis, breast cancer, and oral cancer. In urgent
situations, telemedicine provides quick consultations and
guidance, helping to prevent complications by advising
patients to seek immediate care when necessary.

Telemedicine helps in triaging and guiding patients to seek
urgent care, preventing delays in treatment.
TCS02

Theme 3: Challenges and barriers of telemedicine

In this theme, significant challenges and barriers to tele-
medicine implementation were identified. These challenges
primarily pertain to network and technical issues and time
constraints, which hinder the effectiveness and accessibility
of telemedicine services in hard-to-reach areas.

Subtheme 3.1: Network, technical issues, and time constraints.
This subtheme identifies key barriers in telemedicine, including
communication failures, delays, network issues, and technical
glitches. Technical errors or language barriers often impede
interaction between doctors and patients, with doctors appearing
online but being unreachable due to errors or busyness.

Doctors were shown as online, but when we called, there was
an error, or they couldn’t respond.
CHOO02

Telemedicine struggles with patient language difficulties,
especially if patients are not fully literate or lack a mediator.

Sometimes patients have trouble understanding us, affecting
communication.
TCSO1

Technical issues and the unavailability of healthcare provi-
ders despite appearing online lead to delays, frustrating
patients who face prolonged waiting times.

Patients became upset if the doctor did not attend the call promptly.
CHO06

Slow internet, lack of connectivity, and difficulties in acces-
sing services due to poor network coverage are major
barriers.

There is no internet service at the centre.
ASHAO03

Network problems are severe in peripheral areas where even
ANMs can’t reach.
MOO01

Subtheme 3.2: Training and usability issues. Training and
usability challenges are key barriers to effective

telemedicine implementation in hard-to-reach areas. These
issues include insufficient training for healthcare providers,
limited mobile proficiency, and portal usability problems.

Healthcare providers often struggle with telemedicine
due to a lack of dedicated training, leading to underutiliza-
tion of the technology.

We didn’t receive specific training on telemedicine, which
impacted our readiness to conduct teleconsultations.
CHO02

Limited mobile proficiency among providers and patients
further hampers telemedicine’s effectiveness, causing delays
and frustration. Healthcare providers also face difficulties
with the telemedicine portal, finding it time-consuming
and complicated to use.

I use my mobile phone very little and often need help from col-
leagues to complete tasks, I tried using the portal once, but it
was a lengthy process, and I couldn’t complete it.

CHOO01

The resistance will be in using the portal. If they are not able to
use the portal, it’s too complicated; then the system will fail.
MOO01

Subtheme 3.3: Lack of infrastructure and manpower. This
subtheme highlights the critical barriers of insufficient
infrastructure and manpower, significantly hindering tele-
medicine implementation. Key challenges include lacking
equipment, manpower, and medication supply, reflecting
broader systemic issues. Healthcare providers often rely
on personal devices for teleconsultations due to the absence
of government-provided equipment, leading to problems
during emergencies and a lack of necessary features. The
manpower shortage further complicates telemedicine
implementation as overburdened healthcare workers strug-
gle to manage additional responsibilities.

ASHAs are already overloaded with tasks, making it impracti-
cal for them to respond promptly to teleconsultation requests.
MOO03

Medication management at healthcare facilities also poses
challenges. Limited stock, unreliable supply chains, and
lack of basic diagnostic tests restrict treatment options and
impact patient care.

Doctors prescribe only what is in stock, and the lack of basic
tests and reliable supplies creates significant issues.
CHOO03

Subtheme 3.4: Limitations of telemedicine. Several critical
limitations of telemedicine were identified, particularly
diagnostic challenges due to the inability to conduct
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physical exams and observe patient body language, which
are crucial for accurate diagnosis. Traditional in-person vis-
its allow for a more complete assessment, including phys-
ical examinations and the observation of body language,
which are missed in telemedicine.

Traditional methods are better because they allow personal
assessment and observation, which are crucial for diagnosis.
TCS02

Healthcare providers agree that in-person visits are superior
for detailed exams, especially in neurology, gynaecology,
and other areas where physical assessments are essential.

Physical consultations provide hands-on care that telemedicine
can’t fully replace, particularly in serious conditions.
TCSO01

Patients also prefer face-to-face consultations for severe ill-
nesses, where thorough examinations and tests are needed.

For serious illnesses, I would opt for face-to-face consultations
for thorough exams.
PT06

Moreover, it should be in Hindi because people here under-
stand Hindi more. They have much difficulty with English.
MOO01

Subtheme 3.5: Education and literacy. This subtheme high-
lights barriers related to the education and literacy levels
of healthcare workers and patients in telemedicine. There
is limited understanding of telemedicine among healthcare
workers, leading to its underutilization.

I didn’t understand much about telemedicine explained in the
meeting.
ASHAO02

Many healthcare workers are unaware of key features like
ABHA-ID integration, Hindi interface, and record-keeping
on the e-Sanjeevani portal, which limits the system’s
effectiveness.

If the ABHA-ID was integrated, it would streamline patient
care by providing doctors with a patient’s history and details,
improving telemedicine’s effectiveness.

CHOO1

Theme 4: recommendations for telemedicine
implementation
This theme delves into the strategies and recommendations

provided by various stakeholders to enhance the implemen-
tation of telemedicine services. The focus is on practical

steps and systemic improvements necessary for the effect-
ive functioning of telemedicine in rural healthcare settings.
The following are the subthemes that emerged: (i)
Monitoring and accountability, (ii) simplification and
training, (iii) infrastructure and equipment needs and spe-
cialized services, (iv) education and awareness, and (V)
communication.

Subtheme 4.1: Monitoring and accountability. This subtheme
highlights the importance of systematic monitoring and
accountability to ensure the success of telemedicine ser-
vices. Key recommendations include establishing regular
monitoring protocols, ensuring system-wide reach, foster-
ing implementation interest, categorizing patients, and
involving key personnel. Regular monitoring is crucial for
ensuring compliance and effectiveness in telemedicine.
Daily or weekly entries help maintain discipline and
accountability among healthcare providers and patients. A
reliable system for medical investigations and consistent
availability of doctors on the telemedicine portal is neces-
sary to maintain continuity and patient trust.

There should be a reliable system for investigations and ensur-
ing doctor availability on the portal.
CHOO03

Telemedicine requires genuine interest and commitment
from all stakeholders. Even the best systems can fail at
the grassroots level without active participation.

Interest and proper implementation are crucial. Without inter-
est, it won’t work, no matter who manages it.
MO02

Having MBBS doctors initially diagnose patients before
referring them to specialists ensures efficient use of special-
ist time and resources. This pre-classification helps manage
patient flow effectively.

MBBS doctors should first diagnose and then refer, saving spe-
cialists’ time and ensuring timely care.
TCSO01

Subtheme 4.2: Simplification and training. This subtheme
emphasizes making the telemedicine system user-friendly
and ensuring frontline healthcare workers, such as
ASHAs, ANMs, and CHOs, receive adequate training.
Simplifying guidelines, processes, and interfaces enhances
usability and efficiency. Incentives can motivate healthcare
workers, like ASHAs, to engage more actively in telemedi-
cine, making the implementation more appealing.

ASHA workers should receive incentives to increase their
interest and promote the service.
CHOO03
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ANMs play a crucial role in rural telemedicine, enhancing
trust and communication between healthcare providers
and patients. Their involvement is key to the success of tele-
medicine initiatives.

If ANM is with ASHA, it improves communication as women
trust ANMs more.
CHOO03

ANM’s presence is beneficial for explaining things better to the
community.
ASHA06

A simplified telemedicine portal with a user-friendly inter-
face and minimal steps improves usability, especially for
those with limited technical skills.

The portal should be easy to use, with minimal steps and no lag,
to enhance efficiency.
MOO01

Specialized training tailored to the needs of healthcare
workers is essential. Small group sessions focusing on
both theory and practical aspects, along with regular
reviews, are recommended.

Training should be in small groups, focusing on practical
aspects for effectiveness.
CHOO03

Monthly training with reviews is necessary to maintain profi-
ciency.
CHOO05

Subtheme 4.3: Infrastructure, equipment needs and specialized
services. Effective telemedicine implementation hinges on
robust infrastructure and adequate equipment. Key require-
ments include doctor availability, specialist impact, suffi-
cient manpower, necessary equipment, medication access,
accurate vitals recording, and utilization of nearby health
centres. In rural areas, delays in medical advice can worsen
health conditions, so ensuring doctors are consistently
available online is crucial for reliable teleconsultations.

There should be a reliable system to ensure doctors are avail-
able on the portal during designated times.
CHOO1

Adequate manpower is crucial for telemedicine efficiency.
Dedicated staff at PHCs can manage teleconsultations,
allowing CHOs at HWCs to focus on direct patient care.
Current understaffing, with one CHO covering multiple
sub-centres, hampers service quality.

There is a shortage of manpower; one CHO covers seven sub-
centers, which affects service delivery.
MOO1

Providing essential equipment, such as medical instruments
and dedicated consultation spaces, is vital. Creating com-
fortable, well-equipped rooms with technology like TVs
can enhance the telemedicine experience for patients.

A dedicated room with a TV and comfortable seating is needed
for effective telemedicine consultations.
CHOO03

Using dedicated devices like tablets for telemedicine
ensures patient data privacy and streamlines consultations.

Separate equipment like tablets should be used to keep patient
data secure and separate from personal devices.
CHO02

A reliable supply of essential medicines is crucial for suc-
cessful telemedicine. Ensuring the availability of specific
medications as prescribed is necessary for effective
treatment.

Medicines like azithromycin should be available to ensure
proper treatment.
CHOO05

Accurate vitals are essential for correct diagnoses and treat-
ment plans, improving the effectiveness of telemedicine
consultations.

“Having accurate vitals helps in making precise diagnoses and
treatment decisions.
MOO03

Subtheme 4.4: Education and awareness. Education and
awareness are crucial for the effective adoption of telemedi-
cine services. A structured approach that includes regular
interactions with educated villagers, targeted awareness
campaigns, and interactive sessions can enhance under-
standing and acceptance of telemedicine. Without wide-
spread public awareness, only healthcare workers may be
familiar with telemedicine, creating gaps in its actual usage.
Utilizing local health workers like ASHAs and ANMs for
education can improve public understanding and utilization.

Increasing awareness through local meetings and interactive
sessions at Anganwadi centers and sub-centers, with ASHA
and ANM workers present, can improve public understanding
of telemedicine.

MOO01
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Encouraging families to download telemedicine apps
through school visits and educating children about their
benefits can boost adoption. Tech-savvy children can help
inform their families about the convenience of telemedi-
cine, including home consultations and prescription pickups
at sub-centres. Community meetings at various levels fur-
ther support participation.

By visiting schools and informing children, families can be
encouraged to download telemedicine apps and use them for
consultations and prescription pickups.

CHOO05

Discussion

This study, conducted in the hard-to-reach areas of the
Balotra district of Rajasthan, India, captured the perspec-
tive of various stakeholders on the implementation of tele-
medicine. This study follows the COREQ (Consolidated
Criteria for Reporting Qualitative Research) checklist to
ensure rigour in qualitative reporting. The completed
COREQ checklist is provided as a supplementary file.
Patients in remote and rural regions, greatly benefit from
the convenience of receiving medical consultations without
the burden of long-distance travel. This guideline is con-
sistent with studies highlighting the importance of tele-
ophthalmology and telerehabilitation in minimizing travel
requirements and improving healthcare access.!! Economic
advantages also emerged as a critical facilitator. Telemedicine
reduces out-of-pocket expenses related to travel, accommo-
dation, and lost work hours, offering substantial cost sav-
ings for both patients and the healthcare system. This
aligns with findings reported significant economic benefits
associated with telehealth services.'*'* Another facilitator
is the high level of acceptability and effectiveness of tele-
medicine for various types of consultations. Our study
found that among patients and CHOs, telemedicine was
highly accepted. However, MOs and tertiary care specialists
showed some hesitation regarding telemedicine implemen-
tation. It is also noted high acceptance rates and positive
outcomes from e-consults during the pandemic.'*
Enhanced access to healthcare is another major benefit iden-
tified in our study. Telemedicine bridges the gap in health-
care accessibility, particularly for patients in underserved
areas. This finding reported improved healthcare access
through telepsychiatry and other telehealth services.'’
Additionally, our study highlighted the role of telemedicine
in reducing waiting times and improving the efficiency of
follow-up consultations. This streamlining of the consult-
ation process ensures timely and effective patient manage-
ment, corroborating the findings.'®

Despite these significant facilitators, our study identified
several barriers that hinder the widespread implementation
of telemedicine. One major barrier is the lack of reliable
internet connectivity. Poor internet infrastructure in the

region hampers the effectiveness of telemedicine ser-
vices.!”"!8 The absence of essential infrastructure, sufficient
healthcare providers, and necessary medications poses
another critical challenge. This finding is also emphasized
better infrastructure and resource allocation to support tele-
medicine.'® Additionally, the lack of doctors on the portal
for teleconsultation, technical issues, and system mainten-
ance problems disrupt telemedicine services, impacting
their reliability and usability. Similar challenges related to
the technical aspects of telemedicine. Technical issues,
including system maintenance problems and software
glitches, were also highlighted as significant barriers in
our study. These technical challenges impact the reliability
and usability of telemedicine services.”® A lack of aware-
ness and training among healthcare providers and patients
emerged as another barrier. Enhancing telemedicine profi-
ciency through comprehensive training programmes is cru-
cial.?' Our study also noted that telemedicine’s inability to
perform physical examinations and close observation is a
significant limitation. Certain medical conditions require
in-person evaluations, which telemedicine cannot fully
replace.”? Cultural and social factors, including trust
issues and digital literacy barriers, also affect telemedicine
adoption. These factors’ impact on the acceptance and util-
ization of telehealth services.”® Privacy and security con-
cerns are significant barriers identified in our study.
Patients’ fears about the privacy and security of their med-
ical data deter them from fully embracing telehealth.'®
Lastly, some healthcare providers consider telemedicine
an inadequate substitute for in-person evaluation and time-
consuming. These perceptions can limit the adoption of
telehealth services.?'*

It is essential to strengthen infrastructure by enhancing
internet connectivity and digital infrastructure to effect-
ively implement telemedicine in hard-to-reach areas.
This can be achieved through government initiatives and
partnerships with private entities, which can expand
broadband and mobile network coverage in rural and
remote regions. Improving equipment availability is
equally important, ensuring that healthcare facilities are
well-equipped with necessary telemedicine tools such as
desktops, tablets, headphones, microphones, and HD web-
cams. Furthermore, standardizing protocols and providing
regular training to healthcare providers on telemedicine
practices is crucial for consistent and effective remote
care delivery. Comprehensive training programmes should
cover the use of equipment, software applications, and
best practices in virtual patient care. Additionally, main-
taining the functionality of telemedicine software through
thorough reviews and technical support is vital to ensure
seamless operations.**

Enhancing digital literacy among both healthcare pro-
viders and patients is another key factor in bridging the
digital divide and improving telemedicine adoption.
Community-based programmes that educate individuals
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in rural areas can greatly facilitate better access to and
utilization of telehealth services. Developing clear regu-
latory frameworks is also essential to address the legal
aspects of telemedicine, including privacy concerns,
data protection, and cross-state licensure of healthcare
providers. These frameworks should support the integra-
tion of telemedicine into the healthcare system while
addressing medico-legal issues and reimbursement pol-
icies. Integrating local cultures and practices into tele-
medicine models can further enhance acceptance and
effectiveness.”® By considering local traditions and lan-
guages, patient engagement and trust can be significantly
improved, and engaging local stakeholders and health-
care providers can foster greater interest and commitment
to telemedicine implementation.

Expanding research and continuously monitoring the
effectiveness of telemedicine and patient satisfaction
are necessary to refine practices and address emerging
challenges. Establishing feedback mechanisms and regu-
lar assessments can help identify ongoing challenges,
measure progress, and refine strategies to enhance tele-
medicine delivery. Promoting public awareness and
engagement through robust campaigns can also raise
awareness about the benefits and availability of telemedi-
cine services, particularly in rural areas, ensuring broader
utilization and engagement. Providing incentives to
healthcare providers and staff can encourage telemedi-
cine services’ adoption and sustained use.?® Involving
ANMs in telemedicine processes can provide crucial sup-
port and facilitate patient care.

Additionally, allocating adequate manpower, including
technical and administrative support staff, is necessary for
effective telemedicine operations. Ensuring the availabil-
ity of doctors on telemedicine portals, balancing the use
of specialists and general practitioners, and providing
essential medications through telemedicine services are
also critical components. Emphasizing accurately record-
ing patients’ vital signs during teleconsultations is
important for effective diagnosis and treatment.’’ By
implementing these comprehensive recommendations,
telemedicine can significantly enhance healthcare accessi-
bility and quality, becoming a cornerstone of a more equit-
able and efficient healthcare system in India, particularly
for rural and underserved populations. This research lies in
its focus on understanding the perceptions of both healthcare
workers and patients specifically in hard-to-reach areas of
Rajasthan, India, where healthcare access is particularly lim-
ited. While telemedicine has been studied in various settings,
this study provides unique insights into its implementation in
remote, rural communities, taking into account local cultural
norms, social factors, and infrastructural challenges. It also
highlights the critical role of user-friendly systems, continu-
ous training, and infrastructure development to ensure the
successful adoption of telemedicine in rural India, which is
underexplored in the existing literature.

Limitations

The study’s generalizability is limited due to its sample size,
which may not fully capture the diverse perspectives of
healthcare providers and patients in Rajasthan. It also
does not assess the long-term sustainability of telemedicine
adoption. Additionally, perceptions of healthcare providers
and patients were analyzed collectively, assuming similarity
in their views.

Conclusion

The study on telemedicine in Balotra, Rajasthan, shows its
potential to improve healthcare access for remote areas by
reducing travel and costs. High acceptance among patients
and CHOs underscores its benefits, but barriers such as
poor internet, infrastructure issues, and insufficient train-
ing remain. Overcoming these challenges requires better
digital infrastructure, provider training, and integration
of local cultural practices. While telemedicine offers a
promising solution for improving healthcare access in
hard-to-reach areas, its full potential can only be realized
by addressing the identified challenges and implementing
the study’s recommendations. By doing so, telemedicine
can become a cornerstone of a more equitable and efficient
healthcare system in India, ultimately leading to improved
health outcomes and reduced healthcare disparities for
rural and underserved populations. Continued research
and monitoring are necessary to refine telemedicine prac-
tices and ensure their sustainability and effectiveness in
the long term.

Acknowledgements
The authors thank the interviewees who shared their time and their
experiences.

ORCID iDs

Ramesh K Huda (2 https:/orcid.org/0000-0002-1239-3660
Rahul S Chowhan (2 https:/orcid.org/0000-0001-6567-4979
Ramesh K Sangwan https:/orcid.org/0000-0002-3127-4026

Bontha V Babu (2} https:/orcid.org/0000-0001-5096-2222

Statements and declarations

Ethical considerations

The studies involving humans were approved by the Institutional
Ethics Committee, National Institute for Implementation
Research on Non-Communicable Diseases, Jodhpur, India. The
studies were conducted in accordance with the local legislation
and institutional requirements. The participants provided their
written informed consent to participate in this study.

Informed consent/ patient consent

Written informed consent was obtained from the individual(s) for
the publication of any potentially identifiable images or data
included in this article.


https://orcid.org/0000-0002-1239-3660
https://orcid.org/0000-0002-1239-3660
https://orcid.org/0000-0001-6567-4979
https://orcid.org/0000-0001-6567-4979
https://orcid.org/0000-0002-3127-4026
https://orcid.org/0000-0002-3127-4026
https://orcid.org/0000-0001-5096-2222
https://orcid.org/0000-0001-5096-2222

14

DIGITAL HEALTH

Funding

The author(s) disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article:
This work was supported by the Indian Council of Medical
Research, New Delhi (Grant No. IIRP-2023-0000151).

Conflicting interests
The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Data availability statement
The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Supplemental material
Supplemental material for this article is available online.

References

1. Anawade PA, Sharma D and Gahane S. A comprehensive
review on exploring the impact of telemedicine on healthcare
accessibility. Cureus 2024; 16. Available from: https:/pmc.
ncbi.nlm.nih.gov/articles/PMC11009553/.

2. Dasgupta A and Deb S. Telemedicine: A new horizon in pub-
lic health in India. Indian J Community Med 2008; 33: 3.
Available from: https:/www.ncbi.nlm.nih.gov/pmc/articles/
PMC2782224/.

3. Dash S, Aarthy R and Mohan V. Telemedicine during
COVID-19 in India—a new policy and its challenges. J
Public Health Policy 2021 May 19; 42: 501-509.

4. Haleem A, Javaid M, Singh RP, et al. Telemedicine for
healthcare: capabilities, features, barriers, and applications.
Sens Int 2021 Jul 24; 2: 100-117. Available from: https:/
pmc.ncbi.nlm.nih.gov/articles/PMC8590973/.

5. Evans RS. Electronic health records: Then, now, and in the
future. Yearb Med Inform 2016 May 20; 25: S48-S61.
Available from: https:/www.ncbi.nlm.nih.gov/pmc/articles/
PMC5171496/.

6. George DAS and George ASH. Telemedicine: A new way to
provide healthcare. Partners Univers Int Innovation J 2023
Jun 25; 1: 98-129. Available from: https:/puiij.com/index.
php/research/article/view/53.

7. Ganapathy K and Ravindra A. Telemedicine in India: The
Apollo story. Telemed e-Health 2009 Jul; 15: 576-585.

8. Arora S, Huda RK, Verma S, et al. Challenges, barriers, and
facilitators in telemedicine implementation in India: a scop-
ing review. Cureus 2024 Aug 21; 16.

9. Braun V and Clarke V. Using thematic analysis in psych-
ology. Qual Res Psychol 2006 Jul 21; 3: 77-101. Available
from: https:/www.tandfonline.com/doi/abs/10.1191/14780
88706qp0630a.

10. Terry G, Hayfield N, Clarke V, et al. Thematic analysis. In:
The SAGE handbook of qualitative research in psychology.
SAGE Publications Ltd., 2017, pp.17-36.

11. Koli PG, Kshirsagar NA, Shetty YC, et al. A systematic
review of standard treatment guidelines in India. Indian

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

J Med Res 2019 Jun 1 [cited 2020 Apr 26]; 149: 715-729.
Available from: https:/www.ncbi.nlm.nih.gov/pmc/articles/
PMC6755779/.

Singh D. Telemedicine and its potential for improving health
equity and reducing disparities in healthcare access and out-
comes — a systematic review. OSF. 2023 Apr 27; Available
from: https:/osf.io/x9nru/.

Parthasarathi A, George T, Kalimuth MB, et al. Exploring the
potential of telemedicine for improved primary healthcare in
India: a comprehensive review. Lancet Reg Health Southeast
Asia 2024 Aug 1; 27: 100431-1.

Stoltzfus M, Kaur A, Chawla A, et al. The role of telemedicine
in healthcare: an overview and update. Egypt J Intern Med 2023
Jun 30; 35: 1-5. Available from: https:/ejim.springeropen.com/
articles/10.1186/s43162-023-00234-z.

Maroju RG, Choudhari SG, Shaikh MK, et al. Role of tele-
medicine and digital technology in public health in India: a
narrative review. Cureus 2023 Mar 10; 15. Available from:
https:/www.cureus.com/articles/126488-role-of-telemedicine-
and-digital-technology-in-public-health-in-india-a-narrative-
review#.

Call V, Erickson L, Dailey N, et al. 2 Veterans Rural Health
Resource Center-Western Region, VHA Office of Rural
Health. [cited 2018 Sep 28]; Available from: https:/www.
liebertpub.com/doi/pdf/10.1089/tmj.2014.0125/.

Mahmoud K, Jaramillo C and Barteit S. Telemedicine in low-
and middle-income countries during the COVID-19 pan-
demic: a scoping review. Front Public Health 2022 Jun 22;
10: 914423.

Mondal H, Dash I, Mondal S, et al. ChatGPT in answering
queries related to lifestyle-related diseases and disorders.
Cureus 2023 Nov 5; 15.

Venkataraman A, Fatma N, Edirippulige S, et al.
Facilitators and barriers for telemedicine systems in India
from multiple stakeholder perspectives and settings: a sys-
tematic review. Telemedicine and e-Health 2024 Jan; 30:
1341-1356.

Kaur KN, Niazi F, Thakur R, et al. Patient satisfaction for tele-
medicine health services in the era of COVID-19 pandemic: A
systematic review. Front Public Health 2022 Dec 16; 10:
1031867.

Chellaiyan VG, Nirupama AY and Taneja N. Telemedicine
in India: Where do we stand? J Family Med Prim Care
2019 Jun 1; 8: 1872-1876.

Rajkumar E, Gopi A, Joshi A, et al. Applications, benefits and
challenges of telehealth in India during COVID-19 pandemic
and beyond: A systematic review. BMC Health Serv Res
2023 Jan 4; 23:7. Available from: https:/bmchealthservres.
biomedcentral.com/articles/10.1186/s12913-022-08970/.

Zhang T, Mosier J and Subbian V. Identifying barriers and
opportunities for telehealth implementation amidst the
COVID-19 pandemic using a human factors approach: A
Leap into the future of healthcare delivery? (Preprint).
JMIR Human Factors 2020 Oct 8; 8. Available from:
https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC8041052/.


https://pmc.ncbi.nlm.nih.gov/articles/PMC11009553/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11009553/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11009553/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2782224/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2782224/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2782224/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8590973/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8590973/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8590973/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5171496/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5171496/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5171496/
https://puiij.com/index.php/research/article/view/53
https://puiij.com/index.php/research/article/view/53
https://puiij.com/index.php/research/article/view/53
https://www.tandfonline.com/doi/abs/10.1191/1478088706qp063oa
https://www.tandfonline.com/doi/abs/10.1191/1478088706qp063oa
https://www.tandfonline.com/doi/abs/10.1191/1478088706qp063oa
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6755779/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6755779/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6755779/
https://osf.io/x9nru/
https://osf.io/x9nru/
https://ejim.springeropen.com/articles/10.1186/s43162-023-00234-z
https://ejim.springeropen.com/articles/10.1186/s43162-023-00234-z
https://ejim.springeropen.com/articles/10.1186/s43162-023-00234-z
https://www.cureus.com/articles/126488-role-of-telemedicine-and-digital-technology-in-public-health-in-india-a-narrative-review#
https://www.cureus.com/articles/126488-role-of-telemedicine-and-digital-technology-in-public-health-in-india-a-narrative-review#
https://www.cureus.com/articles/126488-role-of-telemedicine-and-digital-technology-in-public-health-in-india-a-narrative-review#
https://www.cureus.com/articles/126488-role-of-telemedicine-and-digital-technology-in-public-health-in-india-a-narrative-review#
https://www.liebertpub.com/doi/pdf/10.1089/tmj.2014.0125/
https://www.liebertpub.com/doi/pdf/10.1089/tmj.2014.0125/
https://www.liebertpub.com/doi/pdf/10.1089/tmj.2014.0125/
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-022-08970/
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-022-08970/
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-022-08970/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8041052/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8041052/

Huda et al.

15

24.

25.

Furlepa K, Tenderenda A, Koztowski R, et al. Recommendations
for the development of telemedicine in Poland based on the ana-
lysis of barriers and selected telemedicine solutions. [nt J Environ
Res Public Health 2022 Jan 22; 19: 1221.

Omboni S, Padwal RS, Alessa T, et al. The worldwide
impact of telemedicine during COVID-19: Current evi-
dence and recommendations for the future. Connected
Health 2022; 1: 7. Available from: https:/oaepublish
storage.blob.core.windows.net/29034589-e30a-4598-82f4-
38d0ab099¢eb7/4493.pdf.

26.

27.

Hampton NF, Larson NJ, Hobson NA, et al. The role
of telemedicine in rural specialty care: Priorities and recommen-
dations from rural primary care physicians. Kansas J Med 2024
Mar 15 [cited 2024 Aug 11]; 17: 6-10. Available from: https:/
www.ncbi.nlm.nih.gov/pmc/articles/PMC11060778/.
Dhunnoo P, Kemp B, McGuigan K, et al. Evaluation of tele-
medicine consultations using health outcomes and user atti-
tudes and experiences: Scoping review. J Med Internet Res
2024 Jul 9 [cited 2024 Jul 20]; 26: €53266. Available from:
https:/www.jmir.org/2024/1/e53266/.


https://oaepublishstorage.blob.core.windows.net/29034589-e30a-4598-82f4-38d0ab099eb7/4493.pdf
https://oaepublishstorage.blob.core.windows.net/29034589-e30a-4598-82f4-38d0ab099eb7/4493.pdf
https://oaepublishstorage.blob.core.windows.net/29034589-e30a-4598-82f4-38d0ab099eb7/4493.pdf
https://oaepublishstorage.blob.core.windows.net/29034589-e30a-4598-82f4-38d0ab099eb7/4493.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11060778/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11060778/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11060778/
https://www.jmir.org/2024/1/e53266/
https://www.jmir.org/2024/1/e53266/

	 Introduction
	 Methodology
	 Results
	 Theme 1: Acceptance of telemedicine
	 Subtheme 1.1: Understanding of telemedicine
	 Subtheme 1.2: Cultural and social factors
	 Subtheme 1.3: Utilization and experience

	 Theme 2: Advantages and facilitators of telemedicine
	 Subtheme 2.1: Time and resource efficiency
	 Subtheme 2.2: Accessibility and Convenience
	 Subtheme 2.3: Early identification and management

	 Theme 3: Challenges and barriers of telemedicine
	 Subtheme 3.1: Network, technical issues, and time constraints
	 Subtheme 3.2: Training and usability issues
	 Subtheme 3.3: Lack of infrastructure and manpower
	 Subtheme 3.4: Limitations of telemedicine
	 Subtheme 3.5: Education and literacy

	 Theme 4: recommendations for telemedicine implementation
	 Subtheme 4.1: Monitoring and accountability
	 Subtheme 4.2: Simplification and training
	 Subtheme 4.3: Infrastructure, equipment needs and specialized services
	 Subtheme 4.4: Education and awareness


	 Discussion
	 Limitations
	 Conclusion
	 Acknowledgements
	 Statements and declarations
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


