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We conducted online evaluations of 58 teleconsultation platforms to identify the expectations and feature requirements of multiple
stakeholders, including doctors, hospital administrators, hospital IT managers and health technology platform vendors. We then
analyzed evaluation summaries and propose a maturity evaluation framework; a consensus development process was employed
and experts from all participating organizations in the alliance were engaged. The resultant maturity framework is descriptive in
nature, with three levels presented in a clear and concise manner. We recommend to view maturity as a dynamic and ongoing process.
Patient-centric features were found to be desirable during evaluations, but ultimately took a backseat to medical and institutional
logistics in terms of relevance for maturity evaluation. Compatibility of teleconsultation platforms with existing infrastructure and
clinical practices was deemed important by all experts due to concerns about adoption and seamless transition to the new platform.
This framework can serve as a roadmap for teleconsultation platform developers and could also be used to assess the teleconsultation

platform maturity within a country, or organization.
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1 INTRODUCTION

Over the past three decades, there has been a notable proliferation of research articles examining the implications,
antecedents, and consequences associated with the utilization of telehealth platforms. These investigations have spanned
both developed and developing countries. However, there has been a noticeable absence of guidance on selecting
or developing an appropriate telehealth platform. Hospital administrators, physicians, and various stakeholders of
telehealth ecosystem face a multitude of platform choices, yet they encounter challenges in evaluating these options
effectively, often lacking the requisite tools to determine whether the chosen platforms align adequately with their

requirements. Thus, uncertainty to assess their offerings has been felt by both providers and users of these platforms,
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underlining the need for comprehensive evaluation framework for telehealth platforms [11, 29]. In the field of telehealth,
teleconsultations play a crucial role as they serve as the fundamental framework for linking patients with remote
healthcare services and maintaining the continuity of care. Moreover, during the initial stages of the COVID-19
pandemic, efforts to reduce in-person healthcare visits, especially in hospital outpatient departments worldwide,
resulted in the widespread adoption of teleconsultations as the preferred approach for rapid clinical assessment and
delivering healthcare remotely. This shift was embraced not only by patients and healthcare professionals but also by
hospitals [12, 36, 45]. Simultaneously, legislative changes in favor of telehealth delivery stimulated health technology
entrepreneurs to introduce their products for telehealth delivery, most common being teleconsultation platform, in
both developed and emerging nations [41, 64, 68]. Our examination of existing research shows that many studies
have looked into the effects and use of teleconsultation services, both before and during the initial years of the
COVID-19 pandemic. But, no comprehensive framework exists that could be applied to evaluate the maturity of current
teleconsultation platforms and to advance their development. This gap can be in part attributed to the simplistic
perception of teleconsultation platform as remote healthcare delivery tool with features such as video or image transfer,
without considering the social or organizational aspects that influence the utilization of such platforms. While it
is noteworthy that in resource-constrained and diverse regions, like many countries in the Global South, social or
organizational aspects are further complicated by disparities in healthcare provider-patient ratios, nascent digital health
policies, and social and cultural contexts that mediate healthcare utilization [13]. This paper is situated at the convergence
of these two distinct healthcare research contexts. On one hand, there is a need to develop framework for evaluating
the teleconsultation platforms. On the other hand, it is imperative to account for the complexities within healthcare
ecosystems at the social, organizational, and national levels. To this end, an exploratory study on teleconsultation
was conducted in India through a research alliance involving five organizations committed to enhancing healthcare
delivery through information and technology. These organizations include the National Resource Centre for EHR
Standards, the College of Healthcare Information Management, the Consortium of Accredited Healthcare Organizations,
the Healthcare Information and Management Systems Society (India), and Digital Health India. Representatives from
these organizations were nominated to form an expert working group comprising 12 members. Based on the work this
research alliance this paper attempts to answer, how should a tele-consultation platform be evaluated for its maturity
that account for complexities of remote healthcare delivery in India? Maturity here is not conceptualized as the success
of one specific technological system; instead, it represents progress in aligning features with the requirements of the
teleconsultation ecosystem, which includes healthcare providers, product developers, hospital administrators, and
patients. Furthermore, we aim to approach this assessment in a manner that departs from the conventional standards

tied to clinical users’ specific services typically used to evaluate telehealth systems.

2 BACKGROUND

There are three phases to the current study’s execution. The first phase involved survey of previous literature. We
reviewed the studies obtained from three databases, namely Scopus, Web of Science, and Google Scholar. The selection
of included studies for this paper followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines, focusing on the timeline between 2010 and 2020. To enhance the relevancy of search results, the
key search terms used were "teleconsultation evaluation,’ "teleconsultation maturity," "teleconsultation framework,"
"Telehealth framework," "Telehealth maturity,’ "Telemedicine framework," and "Telemedicine maturity" These key
search terms were combined using Boolean operators (OR/AND). The initial screening was done on the basis of

titles and keywords and it involved selecting studies that evaluated telemedicine in general, with a specific focus on
2
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teleconsultation. In addition to peer-reviewed published studies with high indexing, a literature search was conducted
to incorporate popular frameworks and studies among practitioners. Relevant academic articles and materials related to
these frameworks were included in the initial database. The next screening of abstracts was performed by the third and
fourth authors, who identified papers that provided a systematic evaluation of one or more aspects of teleconsultation.
This process resulted in the identification of 132 studies for in-depth reading. In order to synthesize the literature, a
total of 132 selected studies were read and categorized based on their key focus, which included both single element and
synthesis of diverse elements, following Maeder and Poultney’s [48] approach. Only studies that specifically evaluated
teleconsultation were included. We also documented the stakeholders involved as focal participants and classified
the theoretical approaches used in each study according to Currie’s 2005[22] classification, as presented in Table 1.
Moreover, we analyzed the types of outcomes investigated as a result of utilizing teleconsultation platforms, as well
as the research methodologies employed by the researchers in selected articles. Our analysis referred to the works of
Coiera [20] in 2003 and Andargoli et al. [4] in 2017 to understand the approaches used in studying these outcomes. After
an extensive screening process, we have included 21 papers that met our inclusion criteria and provide a comprehensive
overview of the teleconsultation platform evaluation. These papers are listed in Table 1, offering valuable insights into
the evaluation of teleconsultation.

The findings from included studies highlight that in the prior research frequently cited evaluation frameworks
include the Model for Assessment of Telemedicine (MAST) [42], RE-AIM model [33], Technology Acceptance Model
(TAM) [39], and Donabedian’s Quality of Care Model (QOCM) [10]. Outcome evaluation studies on teleconsultation
platforms are often conducted at a behavioral level, with the Technology Acceptance Model (TAM). The RE-AIM and
Modified Delphi Method recommend consulting experts in the development of evaluation tools, and have been utilized
to assess the usability, utility, and integration of teleconsultation platforms with other healthcare IT systems [3]. In
addition, frameworks such as the Capability Maturity Model and the Telemedicine Maturity Model (TMM) in studies
on the feasibility evaluation at the organizational level [65]. Table 2 summarize the frameworks mentioned. Prior
research (Table 1) has largely focused on the evaluation of teleconsultation platforms from the perspective of a single
user, rather than adopting a more diverse multi user approach. Key outcomes of interest to researchers include the
low cost and advanced clinical information technology integration, as well as the technical suitability and usability of
teleconsultation platforms for clinical and administrative purposes [24, 65]. Ease of use, clinical utility, and economic
accessibility are commonly considered parameters in the evaluation [19, 24]. Overall, we find that studies conducted
on teleconsultations tended to neglect the situational factors influenced by the complex dynamics within healthcare
systems, spanning social, organizational, and national levels. While scholars that investigated health systems in global
south have shown that intricate dynamics of health technology adoption were further compounded by disparities in the
ratios of healthcare providers to patients, the evolving landscape of digital health policies, and the social and cultural
factors that shape healthcare utilization [14, 16]. Therefore, it is imperative to undertake research utilizing suitable
methodologies that engage a variety of domain experts [34, 51, 60] to identify the necessary features for successful

teleconsultations. This is the gap that our study partially addressees.

3 METHOD
3.1 Data collection and analysis

The phase two of study was carried out between May 2020 and October 2021. We conducted activity walkthrough
evaluation by experts for teleconsultation platforms that expressed interest in being part of the study [28, 32, 44, 49].

3
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Table 1. Categorization of teleconsultation evaluation studies

Tandon, et al.

Article Refer- Single or For whom Currie’s classifi- What (content) How
ence Diverse cation [22]
(48]
Yan et al. [67] Diverse Doctors Behavioral Use as outcome Qualitative enquiry,
case study
Alkmim et al. Single Doctors Generic Clinical usability Quantitative sum-
[1] mative
Alkmim et al. Single Healthcare Generic Ease of use Quantitative survey
(2] workers
Petcu et al. [55] Single Patients Behavioral Clinical usability Quantitative survey
Esterle and Single Patients and Social relation- Clinical outcome Qualitative observa-
Mathieu-Fritz care givers ship tion and interview
(27]
Maarop and Single Healthcare Behavioral Clinical usability Quantitative survey
Win [47] providers and qualitative in-
terviews
Grenier et al. Single Patients Behavioral Clinical outcome Quantitative  Sur-
[35] vey
Lu et al. [46] Diverse Doctors System develop- Usability and orga- Review and quanti-
ment nizational fit tative survey
Gallerini et al. Single Patients Generic Usability and orga- Qualitative
[31] nizational fit observation-based
enquiry
DelaTorre Diez Diverse Patients System develop- Usability and orga- Quantitative Sur-
et al. [63] ment nizational fit vey
Czekierda et al. Diverse Doctors System develop- Clinical usability Qualitative  case
[23] ment study
Park et al. [53]  Single Patients System develop- Clinical usability Quantitative  Sur-
ment vey
Paul and Mc- Single Clinicians, Behavioral Adoption Outcome  Qualitative  case
Daniel [54] administrators study
and IT profes-
sionals
Barrett [7] Single Nurses Social relation- Clinical usability Qualitative  case
ship study
Rimner et al. Single Patient Generic Ease of use Quantitative survey
(57]
Gackowskietal. Single Doctors System develop- Clinical usability Quantitative exper-
[30] ment iment
Toledo et al. Single Patient Behavioral Clinical Outcome Quantitative survey
(62]
Mahnke et al. Single Doctors System Devel- Usability and orga- Qualitative observa-
[50] opment nizational fit tion
Li et al. [43] Diverse Doctors and Pa- System Devel- Clinical usability Quantitative and
tients opment Qualitative
Viers et al. [66]  Single Patients and Behavioral Clinical Usability Quantitative exper-
Doctors iment
Tchero et al. Single Patients Generic Clinical Outcome Quantitative exper-
[61] iment
This Study Diverse Patient, doctors, Syst4em Devel- Features-level ma- Qualitative

CIOs, health ad-
ministrators

opment

turity of technology
platform
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Table 2. Summary of popular evaluation frameworks used in teleconsultation studies

Framework Focus area

Model for Assessment of Telemedicine (MAST) Evaluating telemedicine outcomes across various domains, in-
cluding access to care, cost, experience, and effectiveness

RE-AIM model Utilized to assess the usability, utility, and integration of tele-
consultation platforms with other healthcare IT systems
Technology Acceptance Model (TAM) Commonly used at a behavioral level for intention to use and

adoption. Derivatives of TAM are also used in these studies
Capability Maturity Model, Telemedicine Ma- Feasibility evaluation at the organizational level. Used to ex-
turity Model (TMM) and Telehealth Maturity —amine factors such as technology infrastructure, regulatory

Model (THMM) environment, and funding sources for the implementation of
teleconsultation platforms within an organization
This study Proposes a framework to assess the maturity of teleconsulta-

tion platforms in terms of their ability to offer the progression
of features aligned with the demands of the teleconsultation
ecosystem.

Table 3. Profile of nominated experts that were part of evaluation and framework development working group

Domain Professional Role Experience (years)

Medical policies and healthcare administration  Strategic healthcare consultant 20+
Health informatics and user engagement Academic research 4

Standards and interpretability in digital health Director product 20+
Healthcare services administration Lead product 10+
Standards and interpretability in digital health Joint director product 15+
Digital products development Lead platforms of digital products 20+
Digital transformation healthcare Lead Product 10+
Medical care Senior physician 15+
Digital transformation healthcare Strategic healthcare consultant 20+
Information security Director 10+
Digital transformation healthcare Director 20+
Medical care MBBS 5+

The experts comprised of professionals with experience in healthcare delivery, organizational and administrative policy,
telemedicine research, senior managers, and health-care consultants (Table 3). Teleconsultation platform vendors
were recruited to participate in the study via survey-based recruitment using various social media platforms such as
Facebook, LinkedIn. The walkthrough method for conducting a usability test comprises two main stages: preparation
and execution. For first stage, to ensure the accuracy and comprehensiveness of identified use cases and scenarios (see
table 4 for comprehensive list) nominated experts from various alliance organizations were involved in the process.
Moving on to the execution stage, it involved a sequential walkthrough of actions and the recording of feedback by the
experts. 58 vendors participated and each vendor was given a 45-minute online slot to demonstrate the workflow of
their teleconsultation platform, starting from basic activity and then experts asked specific activity demonstrations.
Following each demonstration, the expert evaluators discussed and provided subjective notes on how well it addressed
scenarios enquired. These notes were combined by the first, third and fourth authors to create a comprehensive
5
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Table 4. Comprehensive list of features and scenarios enquired by the experts during evaluations

Basic activities
demonstrated
activities)

(8 vendors
only these

Advance activities (39 platforms
demonstrated some features for
listed activities)

Automation activities (11 platforms had
features to support automated telecon-
sultation workflow)

Onboarding of patients

Onboarding of doctors

Modes of interaction between
doctor and patients

Clinical documentation fea-
tures for doctors

Prescription format

Features for patient to share
documents

Alternative to smart phone
ownership for patients
Consent types for teleconsulta-
tion session

Doctor and Patient profile man-
agement

Dashboard layout for doctors
Templates and customizations
available for doctor

Facility for referral and multi-
doctor team consultation
Consent modalities

Provision for record keeping

Feature for caregivers of elderly
and adolescent

Interoperability and integration
with hospital information sys-
tem

Drug data base integration
Clinical decision assistance

Administrative support features
Provision for data security
Multilingual support

Pre-appointment triage support

Risk assessment of patient

Digital assistance for medical record
keeping

Standardizations (security, databases,
data storage, data exchange)

Patient portal and facilities for patient
health record

Health education and counselling sup-
port

Assistance to patient in following the
care plan

IoT integration

Features for secondary remote care
Warning system in line with guidelines,
standards and protocols

Patient evaluation and feedback
Integration with third-party services

evaluation summary for each teleconsultation platform. The first and second authors attended all demonstrations and
evaluation discussion sessions. TABLE4 In the third phase of the study, we adopted a consensus development process
[38] commonly used to develop guidelines in the healthcare field by synthesizing available information and expert
opinions [21]. Inputs from experts (Profile in table 4 were synthesized by first and second author and presented in
the form a framework to take their qualitative inputs. The first version of framework had six levels and three feature
dimensions (mandatory features, security features, and aspirational features). In total we held five online meetings with
experts before finalizing the framework via voting on feature categorization and framework levels [40]. All discussions
were carefully documented, and the framework was subsequently modified to address any concerns raised by the
experts. We also conducted an online workshop about framework with teleconsultation vendors that participated in
evaluation exercise for their input. The teleconsultation maturity evaluation framework resulting from this process is

presented in the next section of the paper.

3.2 Positionality

It’s important to note that all authors possess relative social and economic capital in Indian society that may distance

them from the marginalization experienced by patients who rely on technology-mediated teleconsultation. Nonetheless,

drawing from our collective experiences of studying and participating in healthcare delivery among underserved

populations in rural and urban India, we were motivated to emphasize patient needs when collaborating with other
6
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experts during consensus building on framework. We sought to highlight features that could potentially contribute to
more equitable and inclusive teleconsultation offerings. While this goal emerged as a long-term objective in the final
framework, it is mentioned here to transparently convey our positionality as we proceed to discuss the findings and

framework.

4 FINDINGS

We analyzed the summaries of demonstrations generated by the experts during the evaluation process. The platforms are
divided into three groups based on the overall review given by the experts. We compiled a list of scenarios and situations
that were considered by the experts during their evaluations, and documented those platforms (see Table 4 and Figure

??) Experts reached consensus on following points: 1) doctors are concerned about the amount of time they need to

a ™\
Patient-centric Platform

® Use case for situated needs of patients, such as caregiver support
* Advance data access controls

* Al and ML assisted triage support

* Multiple language support

* Interoperability

A —
Standard Platform

¢ Clinical usability and ease of use

* Compliant with standards and guidelines
* Data management

* Consent management

* |dentity management

A . _%

Basic Tele-consultation Platform

* Connecting doctor and patient
* Sharing details between doctor and patient
* Providing multiple interaction and communication modalities

A J

Fig. 1. Layered representation of maturity of Teleconsultation Platforms

spend on documentation and setup tasks, so platforms that are easy to use and navigate would be preferred. For doctors,
platform should support necessary medical documentation and legally acceptable modes of communication in order to
ensure continuity of care; 2) For patients, clear communication is essential to understand information and instructions
provided by doctors, both verbally and through prescribed treatment or medication. It is also valuable for the platform
to provide secure connections and protect patient confidentiality, as well as allow for the exchange of information with

caregivers, other healthcare specialists, and support staff; 3) From the perspective of hospital administration, it should
7
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support regional and national healthcare approaches and provide data/reports for accreditations; 4) IT team expects the
chosen platform to be easy to maintain and compliant with all relevant guidelines and laws. Experts agreed on the
three-tier format of the framework with patient-centric features at top and standard compliant platform at middle tier
(See Figure ??). The above considerations provided structure to maturity evaluation framework. It is stratified into three
levels (minimal, comprehensive and smart assist). Each level is further represented by three dimensions (interaction and
communication, documentation, compliance) based on commonalities in features and product attributes and product
can have varying maturity across three levels. Generally, platforms can offer a range of features spanning from a
"minimal” layer to increasingly comprehensive features, ultimately culminating in the "smart assist" category. These
features encompass three distinct domains: interaction and communication, documentation and data management,
and compliance. However, it is important to note that in practice, there may be some degree of overlap and iteration
between these layers across domains. For example, a product might incorporate smart assist features in the realm of
interaction and communication while providing only minimal-level features for compliance, documentation, and data
management. Summary of maturity framework across three levels is provided in table 5. The maturity framework
is descriptive in nature as we provide levels in simple and textual manner [65]. The minimal level of the framework
is focused on providing the bare minimum of features or functionality needed to perform the teleconsultation. The
comprehensive level builds upon the foundation of the framework, i.e., minimal level and adds features or functionality
that help to ensure clinical quality and effectiveness of teleconsultation activity. Platforms at this level provide extensive
features to help users meet their clinical and administrative objectives. The comprehensive level is thorough and include
features for ensuring teleconsultation and its documentation comparable to physical consultation visit. The smart assist
level of teleconsultation platforms as per the framework are focused on providing intelligent and compliant assistance
to help users perform their tasks. The features are combined under this category such that the teleconsultation platform
provides advanced and sophisticated assistance that is aided by intelligent systems or tools, and that is designed to
be both effective and compliant with relevant rules or regulations. The three dimensions across which features are

grouped in the proposed framework are elaborated next.

4.1 Interaction and Communication

Interaction and communication are essential capabilities of teleconsultation platforms, include enabling remote connec-
tions between doctors and patients. Experts emphasized the importance of platform features that allow patients to
transmit their symptoms and signs to physicians remotely, including synchronous (e.g. audio or video consultations)
and asynchronous (fax or email) exchange of dialogue and documents such as prescriptions. Experts have also included
the features for identity management and administrative tasks on payment and onboarding as part of interaction and

communication dimension. We have included comparison of all three levels across this dimension in the Table 6.

4.2 Documentation and Data Management

Proper documentation of clinical interactions during teleconsultation sessions is essential. To this end, experts agreed
that teleconsultation platforms should have a feature for documenting assessment and treatment plan. Platforms are
expected to maintain a record of interactions that take place using their features, while doctors using platforms with
minimal documentation features are responsible for any interactions outside the platform. As a result, maintaining
longitudinal records of doctor-patient interactions on basic teleconsultation platforms may not be possible. Experts
agreed that doctors using minimal feature platforms may need to rely on patients or their care givers to provide

information on previous medical history, symptoms, and vital measurements in order to properly diagnose patients
8
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Table 5. Summary of teleconsultation maturity evaluation framework

Level

Description

Key Capabilities Summary

Minimal

Comprehensive

Smart assist

Providing the bare minimum of features
or functionalities

Features or functionalities that help to
ensure quality and effectiveness of
teleconsultation activity comparable to
physical consultation visit

Platform provides advanced assistance
that is aided by intelligent systems or
tools, and is designed to facilitate
adherence with relevant rules or regu-
lations

Provides multiple remote interaction modality
(audio, video)

Features for registering patients

Supports asynchronous communication (email,
SMS for prescription sharing)

Payment management

Scheduling and calendar management
Synchronous communication (upload and
download of document, image sharing)
Advance interaction support (such as, in call
chat, drawing pad, customizable information
brochure, and private note taking)
Compatibility with basic consultation workflow
and supports specialty specific customization
Platform facilitated proforma for assessment
and treatment plan documentation and commu-
nicating documented details

Referral management

Identification and authentication features
Provision of role-based login

Onboarding training

Consent management

Data management including data provenance
Integration with third party applications for in-
teraction and communication

Clinically relevant database integration (such as
drug, diagnostic, hospital held electronic patient
records)

Consent management system adaptable for
functionally illiterate patient, stigmatized clini-
cal condition, etc.

Multilingual and translation support wherever
required by patient

Interaction and communication support fea-
tures for caregivers, minors, etc.

Patient portal and provision for maintaining
longitudinal health record

Customizable alerts and reminders
Recommendations on clinical assessment and
treatment guidance based on latest research
IoT integration

Rule based optimization of varied features by
applying learning algorithms

Personalized training and grievance redressal
Data lifecycle management
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Table 6. Interaction and Communication features across three levels of maturity

Minimal level

Comprehensive level

Smart Assist level

Enable patients to share their symp-
toms and signs to physicians re-
motely.

Synchronous (e.g. audio or video
consultations) and asynchronous
(fax or email) exchange of dialogue
and documents.

Support clinical documentation of
interactions between physicians
and patients, including verbal, vi-
sual, and text-based communica-
tion.

Features for sharing images of hand-
written prescriptions,

Integration with WhatsApp messag-
ing, and SMS

For certain situations features for
remote teleconsultation centers.

Management of doctor’s availabil-

ity.

Setting prices and handle payments
online.

Key features include screen sharing,
and other features to enable doctors
to explain assessment and diagnosis
to patients

Identity management including ver-
ifying, authenticating, and record-
ing the identities of all users.

Including digital identities or digi-
talized version of recognized identi-
fiers of doctors and patients in com-
munication

Easy appointment booking and mul-
tiple payment options

Cancellation and refund manage-
ment

Real time appointment manage-
ment

Tools for onboarding training for
clinicians and patients.

Flexibility in modes of interaction,
including the ability to switch to
audio if there are issues with band-
width.

Allow multiple parties to join con-
sultation sessions

Support the use of remote devices
for data collection and improved di-
agnosis.

Integration with databases and ad-
vanced identification methods to
verify doctors’ credentials and es-
tablish the identity of patients and
caregivers.

Smart recommendations, guidance
in choosing a doctor during appoint-
ment

Advanced analytics, and integration
of medication ordering and track-
ing.

Application of rule-based learn-
ing to optimize the user inter-
face and provide machine learning-
based guidance to user

Inclusion of language translation

Queue management

during remote consultations. Similarly, private note-taking features may be helpful for doctors consulting with patients

on sensitive issues, but can also create challenges for advanced record search and retrieval. Thus, capabilities related to

maintaining electronic health record and electronic patient records, along with patient portal etc. are grouped under

this dimension. We have included comparison of all three levels across this dimension in the Table 7.

4.3 Compliance

These requirements may vary depending on national guidelines and policies. For instance, in India, it is important for

the platform to identify the patient and the type of consultation, whether it is a first-time or follow-up visit to ensure

that consent is implicit in the first scenario and executed explicitly between the telemedicine platform and the patient

in the second scenario. It is important for the platform to facilitate a secure connection for teleconsultations and allow

for flexibility in the use of third-party applications. Experts have also included the features for consent management

10
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Table 7. Documentation and data management features across three levels of maturity

Minimal level

Comprehensive level

Smart Assist level

Feature for audio/video recording
interactions between doctors and
patients

Flexibility to communicate with pa-
tients in multiple ways, such as shar-
ing pictures and emailing prescrip-
tions through the platform’s mail
server or external platforms

Template for documenting percep-
tions, care plans.

Facility to record verbal consent as
required by guidelines.

Support the documentation within
the teleconsultation workflow.

Template for documenting prescrip-
tion as per guidelines (such as valid
patient identity, generic name of the
drug, dosage and formulation, spec-
ify frequency and route of admin-
istration, and the signature of the
doctor).

Private note-taking feature

Provide detailed, specialty-specific
documentation template.

Features for the retrieval of past
records

Customizable database to alert on
medication errors and restricted
drug prescription

Plotting and charting of vital signs,
and warnings and recommenda-
tions based on pre-programmed
rules.

Customizable permissions for docu-
ment sharing

Maintain communication logs

Clinical decision support and in-
tegration with clinical and drug
databases can help reduce the risk
of errors in prescription.

Robust data management and data
exchange capabilities that assist
physicians in adhering to clinical
rules and guidelines.

Allow customization of the prescrip-
tion template and teleconsultation
workflow according to specialty or
consulting style,

Data base integration capabilities
for alerting on drug allergies and
doses

Feature for referrals

Facilitate documentation in line
with the goal of digital health
records i.e. to have a single, longi-
tudinal electronic record for each
patient.

Natural language processing, and
voice typing capabilities.

and helath data exchange as part of compliance dimension. We have included comparison of all three levels across this

dimension in the Table 8.

5 DISCUSSION

The maturity evaluation framework proposed in this paper lists progression of features of a teleconsultation platform
that are aligned with the teleconsultation ecosystem, encompassing healthcare providers, product developers, hospital
administrators, and patients. Although, this framework departs from conventional clinical user and service-specific
standards typically used to evaluate telehealth systems. But, we find that in the framework doctor-specific features
align with previous research on the clinical needs of doctors during different consultations and specialty-specific
consultations [18, 59, 67]. It also highlights the importance of features in teleconsultation platforms for identifying

and communicating with patients, as well as for maintaining legally acceptable records that patients can understand
11
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Table 8. Compliance features across three levels of maturity

Minimal level

Comprehensive level

Smart Assist level

Not many features and ultimately it
is the responsibility of the hospital
administrator to set internal guide-
lines and monitor usage to ensure
policies are followed.

Identification and authentication
features

Capability to integrate with of na-
tional resident identity numbers,
mobile/email-based identification
methods, and two-factor authenti-
cation.

Provision to obtain consent for one-
time platform use or explicit con-
sent documentation before each vir-
tual encounter

Ensure encrypted data transmis-
sion, data backup, audit trails, en-
crypted data backup

Compliance with clinical standards
such as ICD10 or ICD11, SNOMED
CT, and LOINC.

Safe and secure data capture and
exchange through integration with
IoT devices, third-party solutions
such as labs and pharmacies

As part of consent management en-
able anonymous or de-identified
data sharing for analytics and clini-
cal research

Consent management system
should consider the privacy
requirements of illiterate, depen-
dent, or marginalized patients,
considering their socio-cultural
and socio-economic background,
and obtain consent from patients
for the use of their data by third
parties. It should also provide
access to patients’ relatives or
other members of their circle of
care, clinicians, and healthcare
providers for cross-consultation,

603

s with encounter-specific consents

w0 communicated in a manner that the

w06 user can understand and special

o7 consideration given to potentially

w08 stigmatized conditions.

0o Protect the privacy of both doctors Manage the data life cycle in accor-

oo and patients. dance with national guidelines

o Capability to integrate with drug Facilitate secure, encrypted data

o databases interoperability stan- storage for medico-legal and clin-

s dards and requirements, set by the ical audit purposes.

o organization

615

616

617 and act upon. The features in comprehensive and smart assist level are also relevant for ensuring that patients trust
618 the teleconsultation process, understand information and instructions provided by doctors, and have the option to
619 switch to in-person care, if needed. Previous research has shown that assessing teleconsultation platforms features for
(;jl) both doctor and patient needs can significantly improve outcomes of post-implementation user satisfaction studies
622 [25]. This goes beyond just reducing the time spent during medical interviews [26]. It is important to note that certain
623 patient-centric features, as listed in Table 5, were considered important only during evaluations, as experts discussed

624 12
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the needs of patients with low income and living in remote areas [9, 58]. However, during the consensus development
process for the maturity framework, these features lost their relevance for comprehensive teleconsultation platforms.
Although patient-centric features were seen as ideal and desirable, it became apparent that "medical care logics" or
"professional logics" and "managerial logics" took precedence over "patient-centered logics" [5, 6] during the process of
abstraction. As a result, these patient-centric features were placed at the upper end of the maturity model (smart assist).
This finding is also consistent with previous research on the limited utilization of patient-centric features and may
explain why doctors resist the use of teleconsultation platforms, as they may disrupt their routines and not align with
their "logic of care" [56]. In addition, many patients feel a disruption in their relationships with their doctors when
interactions are mediated by technology platforms and tend to return to in-person consultations. We would like to
caution that both minimalistic and comprehensive teleconsultation platforms may not adequately address the needs and
preferences of patients. For all stakeholders, compatibility with previous infrastructure emerged as essential requirement
for various reasons. Doctors preferred compatible systems because they would already familiar with existing systems,
while administrators valued the convenience of having access to previous reports. IT professionals also valued the ease
of integration in order to minimize potential issues during the adoption process. In addition to these factors, for level
three platforms, accreditations and the ability to interface with other existing systems are also important considerations
for stakeholders [15].It is important to note that the capabilities of comprehensive teleconsultation platforms are also
informed by national and organization-level policies, data exchange standards implemented by healthcare organizations

[17, 37, 52], and regional healthcare needs.

6 LIMITATIONS

The present study has two notable limitations that should be taken into consideration when interpreting the results.
Firstly, only teleconsultation platforms that were available in India at the time of the study were included in the analysis.
Secondly, with the exception of one organization, all of the organizations that were part of the alliance were based in
India, and all of the professionals who served on the committee were from India as well. Although, it should be noted
that several of the nominated experts had experience with healthcare systems in other countries, this geographic and

cultural focus may still be a limiting factor in the generalizability of the findings.

7 CONCLUSION

This paper is motivated by the need to have tools to evaluate telemedicine platforms. We looked at a critical health IT
component, i.e. Teleconsultation system. COVID 19 has increased both availability and acceptability of teleconsultation
platforms across the globe including the low and middle-income countries, such as India. We reviewed previous work
relevant to evaluation of teleconsultation platforms/solutions and learnt that stakeholders’ engagement was mostly
limited or absent resulting in evaluation studies with majority focus on cost and clinical efficacy of the platform. We
noted that there is a need to break away from clinical service standard teleconsultation evaluation for an evaluation
framework that accounts for situational factors and the complex dynamics of tele healthcare delivery ecosystems.
We convened a diverse group of stakeholders to evaluate the feature offerings of existing teleconsultation platforms
in India. Drawing upon their feedback, we have formulated an evaluation framework designed for utilization by
hospital administrators, healthcare providers, platform developers, and other stakeholders faced with a multitude of
teleconsultation platform choices. The framework presented in this paper is intended to be viewed as a step in an
ongoing process, rather than a static entity. While we are presenting one version of the framework, it should be seen

as a milestone along this continuous process, which can take various forms depending on the context in which it is
13
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being developed or applied. The recognition of the temporal nature of the framework relates to the shift among agile
developers from specifying requirements in terms of features to focusing on "user stories" and "user journeys". This
framework provides the opportunity to understand the process of maturing and hence the evolving maturity of the
teleconsultation framework (and therefore this is an agile framework for evaluating maturity) in line with the recent

call among information systems usability researchers to prioritize the ongoing temporal flow of IS phenomena (pp. 424,

(8]
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