[Grab your reader’s attention with a great quote from the document or use this space to emphasize a key point. To place
this text box anywhere on the page, just drag it.]

Developing an Evaluation
Framework on Telehealth
Implementation in the Philippines
Developing an evaluation framework on Telehealth implementation in the Philippines

1

Executive Summary
The passage of the Universal Health Care Law in 2019 offers an opportunity to scale up
the implementation of telehealth solutions. However, to fully realize the integration of
telehealth in healthcare provider networks (HCPNs), an evaluation framework and tool
is indispensable. This paper proposes a telehealth solution assessment tool (TSAT),
which can potentially be used to assess programs on telehealth both in the public and
private sectors.
The development of TSAT proceeded in two phases. In the first phase, the authors
reviewed existing telehealth implementation models and frameworks. The result of this
review, more broadly, emphasized the value of simultaneously considering factors
related to technology, telehealth users, organizational priorities, financing, policies, and
the broader socio-economic environment in defining the readiness of the telehealth
implementers and the maturity of the implementation.
Following the first phase, the authors then reviewed available national and international
telehealth implementation guidelines that reflect, in many ways, the lessons found in the
conceptual review of telehealth implementation models and frameworks. The authors'
review highlight the following concepts (i.e., indicators) in assessing telehealth solution
implementation: Leadership and governance, Standards, Infrastructure, Financing,
Health workforce, Prioritizing underserved areas, Healthcare provider network,
Coordination and continuity of care, People-oriented healthcare, Public-private
coordination in HCPN, and Monitoring of outcomes. While the current version of the
TSAT has limitations, the authors argue that this paper has advanced this assessment
tool's conceptual component, which can be adopted by policy makers and program
implementers as guide.
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I.

Introduction

The paper proposes a telehealth evaluation framework and a tool which will assess
programs on Telehealth both by public and private entities. This framework seeks to
inform government bodies on directions and elements for evaluation of telehealth
services. For practitioners, this can serve as a guide or compass for internal monitoring
and self-assessment.
The first section briefly discusses the telehealth programs in the Philippines, and
describes the existing models on telehealth evaluation.
The second section focuses mainly on the proposed scorecard or the telehealth solution
assessment tool (TSAT) for telehealth evaluation in the Philippines proposed by the
authors in this paper based on comprehensive literature review, discursive analysis
from experiences on telehealth by Marcelo for decades, and new information that has
emerged in the field of Telehealth.
II.

Telehealth Programs in the Philippines
1. Early telemedicine in the Philippines

Telemedicine has already been introduced in the Philippines as early as 1999, when the
Smith Bell EKG monitoring service was set up in Metro Manila. This technology allows
recording of EKG readings of patients through the use of small, credit-card-sized
monitors, and transmittal of the reading over the telephone lines, which guides patients
on the medical action needed (PR Newswire, 1999).
Further, in 1998, the information and communications technology (ICT) started to be
integrated in the healthcare delivery system of the country through the establishment of
the National Telehealth Center (NTHC), University of the Philippines. From 2004 to
2011, the NTHC conducted its first nationwide telemedicine research-cum-service
telehealth project, Buddyworks and continues to partner with various institutions for
the development of eHealth innovations and services (NTHC, n.d.).
In 2007, the NTHC, with funding from the Department of Science and Technology
(DOST) expanded its telemedicine program to communities served by the DOH Doctors
to the Barrios (DTTB) serving in rural remote rural health units (RHU). Called the
National Telehealth Service Program (NTSP) with the RxBox telemedicine device, this
allowed teleconsultation by primary care physicians with experts from the Philippine
General Hospital. In addition, it conceptualized and integrated into the telehealth
platform the RxBox medical device. In 2011 the Department of Health (DOH) co-funded
by the UP’s NTSP through the NTHC, expanding telehealth services to over 600 of the
poorest municipalities nationwide, not only those served by the DTTB. This DOH –
NTHC initiative expanded the pool of tele-(medical) experts to those based in the
Regional Medical Centers of Eastern Visayas and Cordillera Administrative Region. This
saw the beginnings of a regionalized, telehealth services in the geographically adjacent
health facilities, now linked through ICT. In addition, the NTSP included and expanded
its technologies to incorporate the R4Health system, an mHealth app that allowed for
real-time reporting by frontline health providers of regular and routine health services
Developing an evaluation framework on Telehealth implementation in the Philippines

7

they provide at the RHU. The municipal, provincial, regional and central DOH offices
can view the services through the NTSP R4Health Dashboard.
With continuous research and development in telehealth in 2017, the 8th version of the
RxBox was developed and deployed throughout the country, especially to the
disadvantaged areas (DOST, 2017). The RxBox is a telehealth-enabled, biomedical
device that can capture an individual’s blood pressure, pulse rate, oxygen saturation,
electrical heart activity, fetal heart rate, and uterine contraction. Patient-level data
collected by RxBox can be automatically saved to Community Health Information
Tracking System (CHITS), an electronic medical record (EMR) system. Information from
CHITS can also be transmitted to remote medical specialists based in the University
hospital from CHITS or directly from the device via telemedicine, using the web-based
NTS (National Telehealth Service) application. The CHITS server offered more
computing power than the R4Health, and acted allowed for generation and
transmission of reports to the DOH. It also allowed automatic preparation of reports to
the PhilHealth for reimbursement of primary care benefits package, and other services
provided by the RHU. (Fernandez-Marcelo et al., 2021).
2. Healthcare delivery system in the Philippines
The healthcare delivery in the Philippines is devolved from the Department of Health to
the local government units (LGUs). That is, primary care is rendered by rural health
units (RHU) or urban local health centers, under the administrative responsibility of the
municipality or city. District and provincial hospitals provide secondary care and
specialty medicine services; these are under the jurisdiction of the provincial
government. City hospitals also offer the same services, under city government
management.
The devolution of healthcare services allows the LGUs to become efficient, make
decisions, and prioritize programs based on the specific needs of their corresponding
region. However, this decentralization has its disadvantages, such as the lack of access
and unequal distribution of health workers as manifested by the 1:15,000 doctor-topopulation ratio vs the ideal 1:6,000. The status of the healthcare delivery system is
reflected by the poor health outcomes in rural regions (e.g., increase in child-mortality
rate in CAR and ARMM is twice and four times higher than NCR, respectively) (Asian
News Monitor, 2009).
In 2009, the Congressional Committee on Science Technology and Engineering
(COMSTE), expressed the need for National Telehealth System to address the
“personnel and regional constraints” worsened by the spread of the Influenza A (H1N1)
virus. In the same year a funding of P100 million was allocated for the National
Telehealth System of the (NTHC) University of the Philippines Manila for its
telemedicine programs, which includes providing remote consultations with experts
from the Philippine General Hospital (Asian News Monitor, 2009). Similarly, the support
on telemedicine increased when it was recognized as a great alternative for hospital
visits during the COVID-19 pandemic.
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3. Telemedicine services by the DOH and LGUs
The DOH established the One Hospital Command and collaborated with DOH-accredited
hospitals and the local government units in providing free telemedicine services amidst
the COVID-19 pandemic and community quarantines. The DOH urges LGUs in setting up
their own incident command centers and telemedicine hotlines or programs that would
allow them to triage patients and reduce the load of the hospital emergency rooms and
the national One Hospital Command Center call queue which receives an average of 300
to 400 calls per day (Montemayor, 2021).
The other collaborations and partnerships at the national and local government levels
are the following•

DOH CALABARZON: In 2019, the DOH Calabarzon with the Globe signed a joint
memorandum for the roll-out of the Medical Call Consultation (MCC) Services
Project, which will “provide 180 telehealth kits (mobile phones) with features such
as free calls to the landline on nominated area code, broadband, KonsultaMD
License, access to 24/7 licensed Filipino doctors, medical advice and primary care
guidance, medicine e-prescriptions.” This will also provide assistance to the
barangay health workers to facilitate follow-up and continuous care. This MOA
started since December 2019 until April 2022.

•

In May 2020, the DOH Calabarzon conducted the Telemedicine consultation,
provided health services, and prescribed medicines online if needed. The agency
deployed voice telehealth kits to GIDAs and provided 24/7 access to medical doctors
providing health consultation, in partnership with Innove communications, through
KonsultaMD Hotline. In June 2020, it deployed portable telemedicine equipment
specifically in remote areas with the need for medical specialists and made referrals
to the nearest health facility for further management; rendered services of
Psychosocial Support to the respondents of Calabarzon through the Kapit-Bisig
Helpline in Facebook. In July 2020, a total of 93 consultations were assisted and
referred to a psychiatrist or to Center for Health Development – National Capital
Region, Cagayan Valley, Central Luzon, MIMAROPA, Bicol region, and Eastern
Visayas (NDRRMC, 2020, page 122-123).

•

DOH MIMAROPA: In 2017, the Department of Health – Mindoro, Marinduque,
Romblon and Palawan (DOH-MIMAROPA) introduced the TELEMEDICINE and
Toxico Disease surveillance system that will provide interactive healthcare to
patients in far flung areas through video call using modern technology and
telecommunications in the Province of Marinduque at the Dr. Damian Reyes
Provincial Hospital, Barangay Santol, Boac, Marinduque (PNA, 2017).

•

LGU MARINDUQUE: Since 2014, through the PPP between the DOH and SMC Sky
Medical Group in the US, the LGU of Marinduque is the first to launch an interactive
telemedicine in the country in 2014, at the Dr. Damian J. Reyes Provincial Hospital in
Boac. The RxBox and Quantum Magnetic Resonance (QMRA) are already effective in
providing remote diagnosis and evaluation, and the telemedicine will enable
videoconferencing in far-flung areas. There are three hospitals linked in the
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telemedicine system, which also includes the Sta. Cruz District Hospital and the
Torijos Municipal Hospital (Calimag, 2014).
•

LGU QUEZON CITY: Aside from partnering with private companies and investing in
technology, in 2020, the DOH partners with the Quezon City local government in
launching the first covid-focused telemedicine system, plans to implement the
project in other LGUs, and encourages a “nationwide end-to-end system” adoption of
the program. The Local Economic Investments and Promotions Office and project
coordinator in Quezon City recognizes the benefits of practice of telemedicine in
reducing the risk of health workers to Covid-19 exposure, and addressing the lack of
manpower. The DOH donated and distributed 15 laptops and desktops for the
program’s operations.

•

LGU TAGUIG: In March 2020, the Taguig City Local Government launched its
telemedicine program through the use of smart phones. The LGU works with the
health centers, ‘Super Health Centers’, and barangays and Taguig-Pateros District
Hospital for emergency cases. The Taguig City deploys health care workers for those
cases needing visits. The telemedicine program is also utilized for delivery of
maintenance medications for essential non-communicable diseases and
reproductive commodities (birth control pills).

•

LGU MAKATI: In July 2020, the LGU Makati launched a telemedicine consultation
OsMak e-Consult program. Residents of Makati may avail of the medical services
from doctors through the hotline of the Ospital ng Makati or the mobile application
Makatizen App (PNA, 2020).

•

LGU BAGUIO CITY: In April 2021, The local government of Baguio City in
cooperation with medical practitioners conducted joint research with NTT DATA, a
private company providing IT and business services in piloting the “AI-powered
Medical Imaging Solution (GENKI) to analyze X-ray scans within minutes, which
guides decisions on whether patients must be quarantined or hospitalized. The NTT
Data Telemedicine App has at least 60,000 active users through the City Government
of Baguio website and Facebook page.

•

LGU CAUAYAN: The LGU Cauayan, DOST II, Isabela State University (ISAU), and
Commission on Higher Education Region II (CHED-RO2), with the people of Cagayan
Valley collaborated to launch the first COVID-19 telehealth in the Cauayan City,
Isabela, located in the Cagayan Valley Region. The Cauayan City Care COVID-19
Consult or C5 serves as a “COVID-19 Call Center.” The C5 and Healthguard
Application developed by DOST Region II and ISU are used to record and analyze
COVID-19 data in accordance to the Data Privacy Law. C5 trainings are also provided
for the local health workers. The ISU’s programs involved in the telemedicine service
are its Health Innovation Center (HIC) and Business Intelligence Research and
Development Center (BIRDC), and with the BPO Training Simulation (ISU, 2021).
Aside from local health workers, the University of Perpetual Help System College of
Nursing in coordination with CHED-RO2 works with the 3rd and 4th year students
from health-related courses to serve as Telehealth Agents.
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•

LGU DAVAO: The LGU Davao launched a telemedicine program, Tawag Kay Doc,
through the Davao City Central 911. The first program lasted for three months with
partnership with over 150 doctors, the Southern Mindanao Chapters of Philippine
College of Physicians (PCP), and the Philippine Pediatric Society (PPS). The program
was announced to be re-launched and the LGU partnered with Family Medicine
practitioners (PNA, 2021). In June 2021, Davao City announced that its city’s
temporary treatment and monitoring facilities have reached full capacity, and the
city is reaching out to a doctor’s association in providing telemedicine services for
COVID-19 patients waiting to be transferred to the TTMF which have reached its full
capacity (PNA, 2021). Davao Central 911 continuous in facilitating over-the-phone
consultations, and directing patients to emergency medical technician or on-call
doctors for consultations.

•

In Mindanao, the Telehealth Office of the Ateneo de Zamboanga University School of
Medicine (ADZU-SOM) designed a “teleconsultation program with the use of texting
as mode of communication”, because real-time video and face-to-face consultations
form of telemedicine are not yet available. The study showed that there is a need for
technology development in Mindanao, specifically in the main island of Mindanao
and smaller islands of the Sulu archipelago where the study was conducted. Despite
the provision of technology (laptop and wireless broadband), use of cellphone than
web-based forum or email was preferred. The study recommends investment in
developing technology to improve delivery of health care (Macrohon & Cristobal,
2011).
4. Telemedicine services by 3rd party providers

Shortly after the COVID1-9 community quarantine was declared, the government
encouraged investments from the private sector (e.g. TelAventusMD, KonsultaMD,
HealthNow, Cloud Px, SeeYouDoc, MedCheck, Telimed, MedGate) to provide
telemedicine services for free and/or to offer flexible payment terms for other
telemedicine services. The increased access to these telemedicine providers promotes
teleconsultation, reduces the risk of exposure to the COVID-19 virus, and lowers the
potential to overwhelm hospitals with unnecessary consults and reserve resources for
secondary and tertiary services. The DOH COVID-19 telemedicine hotlines are available
nationwide not only for COVID-19 related concerns freely available to the public.
The telehealth industry is flourishing in the Philippines with the global telehealth
market expected to reach $19.5 billion by 2025 (Agcaoili, 2021). Two of telehealth
providers which partnered with DOH, the Globe Telecom’s KonsultaMD and Medgate
report an increase to 1.5 million paying subscribers, and 170% increase with a total of
1.5 million patient base, respectively. Since 2015, Global Telehealth, Inc. which runs the
KonsultaMD, provides telemedicine services related to “primary care conditions,
maternity, pediatrics, mental health, COVID-19, health coaching, nutrition counseling,
reading of laboratory and diagnostic results, and permissible medication.” Telephone
triaging enables doctors to provide advice on their condition and the urgency of the
medical situation 24/7. Through investments, the KonsultaMD gained an increase of
subscribers with their affordable plans. The Globe Telehealth, Inc. also provides free
telemedicine consultations for Globe and TM subscribers (Globe Telecom, Inc., 2020).
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The DOH also recognizes the role of telemedicine and teleconsultation to alleviate and
minimize the risks for contracting the COVID-19 virus during the pandemic (DOH,
2020). The strategy of DOH was to reach out to telehealth providers/companies to offer
free teleconsultation which addresses both the needs of the patients and the providers.
The patients can be assessed for proper management and if hospital admission is
necessary. By partnering with telehealth providers providing primary care services for
free, the DOH also relieves hospitals and healthcare providers from a potential surge of
patients. Aside from free consultations, these private telehealth providers also have
premium plans and charges depending on the discretion of the physician. Some stores
partner with a telehealth provider to provide free teleconsultation for customers upon
their purchase of merchandise in the store. A health care and beauty care chain store in
Asia, Watsons, partnered with Lifeline and offers a free online consultation for
customers who make a Php500 single-receipt purchase (Watsons, n.d.). Because of the
limited government funding allocated to health information technology, the DOH should
continue to encourage collaborations with the private sector in exchange of services.
Foreign telemedicine providers have seen the investment opportunities in telemedicine
in the Philippines. Medgate, a provider in Switzerland, Middle East, Australia, and India,
reports a “170% increase in teleconsultations in the Philippines last year, with an 80%
case resolution rate, and the surge came after it partnered with DOH in providing free
teleconsultations”. Another telemedicine platform, the Lifeline, which claimed to be
successful in the US is partnering with Philippine-MyDocNow and US-based companies
to provide free teleconsultations for their members, inclusive of free video
consultations, delivery of prescription, and visits in the greater Metro Manila area with
a fixed monthly fee of Php400.00 per member.
5. Telemedicine through partnerships with other countries
The Philippines also benefits from partnerships with countries with telemedicine
programs. Through the agreement between the Uruguay State Health Services
Administration (ASSE) and the Government of Japan, a funding amounting to
approximately $670,000 was allocated to the Auxiliary Health Center of Sarand del Y in
Durazno, Philippines, and three other public health centers in the departments of
Uruguay, to be better equipped in providing telemedicine services through expanding
its building and connectivity, and acquisition of medical equipment.
The Philippines also benefitted from partnerships with countries for telemedicine
programs. During the 2016 Asia Pacific Economic Cooperation Summit hosted by the
country, the KHIDI Korea Health Industry Development Institute, through its embassy
of South Korea, entered into a partnership with the UP Manila through the NTHC.
Whilst recognizing and preserving the Philippines medical experts, a KHIDI-NTHC
developed telehealth platform was deployed in select health facilities in southern
Luzon; in addition, medical specialists from the Yonsei University Severance Hospital
are on hand to render teleconsultations.
6. The need for telemedicine assessment tool in the Philippines
The benefits of telemedicine, such as addressing the limited resources and regional
constraints in healthcare delivery, have already been recognized. The COVID-19
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pandemic provides an opportunity for the country to integrate telemedicine in delivery
of care. To ensure the success, sustainability and optimization of telemedicine services,
a tool for evaluating and measuring telemedicine performance is needed.
With more telehealth providers emerging in the country, there is a need to ensure the
quality and standards of the services for client safety. As we shift to the future with
technology becoming more accessible and being integrated in the society, evaluation of
telemedicine programs and services must be given attention.
III.

Telehealth Evaluation Models and Frameworks

There is a need to create a telehealth/ telemedicine evaluation framework and tools
using validated maturity models to determine the country’s capability in providing
telemedicine services, and to guide in the identifying the good practices and steps to
successfully implement and ensure sustainability of telemedicine programs by both the
public and private sectors.
Van Dyke et al Telemedicine Maturity Model
A telemedicine maturity model (TMMM) was developed by Van Dyke, et.al. using
existing health service maturity models, eHealth readiness tools, and telemedicine
implementation frameworks. This TMMM model was validated within the context of
South Africa. Figure 1 shows the methodology for the development of the TMMM.
The Seven Core Principles for the Successful Development of Telemedicine Services set
by Yellowlees was used as the principles for the TMMM of Van Dyke, et al. The five
frameworks used to develop the three-dimensional TMMM are (1) e-Health Readiness
Tool for Healthcare Institutions in Developing Countries; (2) Layered Telemedicine
Implementation Model; (3) Picture Archiving and Communication System (PACS)
Maturity Model; (4) National Health Service (NHS) Maturity model; and the (5)
Telemedicine Process Map (van Dyk, Schutte, & Fortuin, 2012).
Because there are various maturity models, the models used were National Health
Service (NHS) infrastructure model which focuses in ICT, and the PACS maturity model
for health care services. These models provided the 7 key designs of the TMMM (e.g.,
used as means of benchmarking, relevant to organization structure, culture, and
working practices; strategic and tactical priorities of the organization, independent of
technology and vendor, etc.). The TMMM (in Figure 2 has three dimensions to cover all
the key designs: (1) maturity categories, (2) maturity levels, and (3) telemedicine
process. Using the frameworks of Khoja and Broens et al., and the two maturity models,
5 eHealth readiness categories were identified, which are (1) technology, (2) finances,
(3) users, (4) work protocols, and (5) policy. The maturity levels for each maturity
category were based on the 5 NIMM level descriptors, from Level 1 (basic) to Level 5
(continuous improvement). Because telemedicine is not limited within an organization,
but involves a multi-level system, the third-dimension telemedicine processes of the
TMM facilitates evaluation in each step in providing telemedicine services (van Dyk &
Schutte, 2012).
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Figure 1. Telemedicine Maturity Model (TMMM) Research Methodology

Figure 2. A telemedicine maturity model (TMMM). From Development of a
Maturity Model for Telemedicine, by van Dyk & Schutte, 2012.
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Yellowlees’ Seven Core Principles for the Successful Development of
Telemedicine Services
The Seven Core Principles for the Successful Development of Telemedicine Services is
based on the experience of Yellowlees in setting up telehealth systems in Australia, and
proposed these seven principles to be applicable to both newly developed and
operating telehealth systems: “(1) Telehealth care applications as sites should be
selected pragmatically, rather than philosophically; (2) Clinician drivers and telehealth
users must own the systems; (3) Telehealth care management and support should be
from the bottom up rather than from the top down; (4) The technology should be as
user-friendly as possible; (5) Telehealth care users must be well trained and supported,
both technically and professionally; (6) Telehealth care applications should be
evaluated in a clinically appropriate and user-friendly manner”. (7) Information about
the development of telehealth must be shared (van Dyk, 2014).
Khoja et al., e-Health Readiness Tool for Healthcare Institutions in
Developing Countries
Khoja’s eHealth readiness assessment tool is composed of 60 questions which are then
graded using a five-point Likert scale to determine the status and progress of the
eHealth programs, and guide in addressing problems related to planning, technology
and learning issues, and barriers to use of telemedicine. The questions are divided into
5 categories, which are (1) core readiness which focuses in planning and integration of
the eHealth program by identifying the needs, capability of program planners in using
ICT, and accessibility of technology; (2) technological readiness among managers to
ensure availability and affordability of ICT (e.g., hardware and software) and
infrastructure; (3) learning readiness for health providers which includes involvement
in program planning, and resources, programs, and training in using technology in
providing service; (4) societal readiness which focuses in assessing interaction
between other institutions on ICT use and the socio-cultural factors (e.g., social classes
and gender); and (5) policy readiness both in institutional and local level in regards to
licensing, liability, and reimbursement of services. (Khoja et al., 2014,). The questions
for each category are in Table 1 below. All categories except for learning readiness and
technological readiness focuses on managers and healthcare providers, respectively.
Table 1. Composition and Format of Category of Core-Readiness
From e-Health Readiness Tool for Healthcare Institutions in Developing Countries by
Khoja et al., 2007. pp 427
Score
Statements:
Identification of Needs for future changes, which the proposed
telehealth/e-Health project will address:
1. Organization has properly identified its needs
2. Organization has properly prioritized its needs
Dissatisfaction with status quo on the prioritized needs (related to
the proposed project):
1. There is general dissatisfaction with current handling of issues that
could be addressed through telehealth/e-health
2. Solutions other than telehealth/e-health have been explored.

1 2

3

4

5 D/K*

1 2
1 2

3
3

4
4

5 D/K
5 D/K

1 2

3

4

5 D/K

1 2

3

4

5 D/K
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Awareness about telehealth/e-health in the organization:
1. Awareness of ICT and internet’s role in healthcare exists among the
planners
2. Awareness of ICT and internet’s role in addressing the prioritized
needs exists among the planners.
Comfort with technology:

1 2

3

4

5 D/K

1 2

3

4

5 D/K

1. There is general comfort in using ICT/internet among users of the
1 2
proposed telehealth/e-health project.
2. There is general comfort among staff in using ICT/internet for storing 1 2
patient information.
3. There is general comfort among staff in using ICT/internet for the
1 2
purpose of patient care and education.

3

4

5 D/K

3

4

5 D/K

3

4

5 D/K

1 2

3

4

5 D/K

1 2

3

4

5 D/K

1 2

3

4

5 D/K

1 2
1 2

3
3

4
4

5 D/K
5 D/K

1 2

3

4

5 D/K

1 2

3

4

5 D/K

1 2

3

4

5 D/K

1. The proposed technology is appropriate according to the conditions
1 2
within the organization
2. There is a willingness among staff to implement the technology for its 1 2
intended purpose
Integration of technology:

3

4

5 D/K

3

4

5 D/K

1. Integration of technology with the current services has been
considered in the planning process
2. There is a plan in place to integrate telehealth/e-health with the
current services

1 2

3

4

5 D/K

1 2

3

4

5 D/K

Trust on the use of ICT:
1. All the policymakers and senior administrators trust new technology
as a solution to the identified problems
2. All the staff members trust new technology as a solution to the
identified problems
3. There are plans in place to increase staff’s trust and confidence in the
new technology
Planning for the new telehealth/e-health project:
1. An individual or a group has taken responsibility for planning.
2. All the user groups among staff and other stakeholders have been
involved in planning
3. There is an appropriate plan for implementation of telehealth/e-health
initiative
4. The implementation plan includes proper budgeting and identification
of resources.
5. There is an appropriate plan for evaluation of telehealth/e-health
initiative, including option for external evaluation
Overall satisfaction and willingness:

*DK- Do not know
The validity and reliability of the tool has been determined in various studies. Using
Khoja et al’s e-Health readiness assessment tool in Afghanistan, the healthcare providers
and managers identified the problems needing to be addressed (Durrani et al., 2012).
However, the tool only measures capability of eHealth readiness, and cannot determine
the “best practices or facilitate the process of attaining those practices”, which is needed
to guide in designing and implementing telemedicine services. Also, the model does not
include all users in all aspects of the telemedicine service, which some models did (van
Dyk, Schutte, & Fortuin, 2012).
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Broens Layered Telemedicine Implementation Model
The layered telemedicine model implementation promotes an inter-organizational
multidisciplinary approach in telemedicine implementation through including social
determinants within the national, cultural, and social context for each level of maturity.
The model classifies maturity level into layers that broaden as one progresses to a
higher level of maturity: (1) the prototype phase that focuses in technology feasibility of
the telehealth service; (2) the small-scale pilots’ phase that emphasizes the acceptance
of technology by the users, which includes both the patients and providers; (3) the
large-scale pilots which includes both financing and organization, where financing
mechanism focuses on business models and third-party providers ensuring adequate
funding to implement the telemedicine programs, and organization integrating new
technology in the service through standards and protocols; and (4) the operational
products phase grounded in policy and legislation, standardization, and security (see
Figure 3). Each category includes social determinants to ensure successful
implementation of telemedicine. The focus of social determinants changes for each level
of maturity, and these are only applicable when a maturity is gained (see Figure 2) (Van
Dyk, Schutte, & Fortuin, 2012). See Figure 3.
Figure 3. Layered telemedicine
implementation model. From
Determinants of successful
telemedicine implementation, a
literature study, by Broens et al.,
2007.

Operational products (Policy
and Legislation)
Large-scale pilots (Financing,
Organization)
Small-scale pilots (Acceptance)

Prototypes (Technology)

Scale

Furthermore, Broens et al.
elaborated on the determinant
categories and their stakeholders in
a national, social, and cultural
context. The first layer, enabling
technology, focuses in addressing
all technical issues to ensure the
functioning of the telemedicine
system through the social determinant technology provider. The technical issues include
robustness, scalability, quality, training on technical support, and system maintenance
must be considered. The second layer, user acceptance, focuses in involvement and
satisfaction of the users, which are both patients and healthcare professionals. Both
users should be involved in the early stages of development to ensure its effectiveness.
The attitude of the users, and usability of technology are needed to increase level of user
acceptance. Some methods to increase user acceptance include widespread
dissemination to create awareness and motivation (Broens et al., 2007). The third
layer, financing, focuses on financial support, which includes revenues and costs (e.g.,
investments, maintenance, and operational costs). Third-party financiers are identified
as the social determinants for this stage, because they can contribute to financing
telemedicine services. Business models on telemedicine is needed to guide the financing
mechanism and ensure there will be adequate funding to finish the program (Broens et
al., 2007). The fourth layer, organization, emphasizes the healthcare organization as the
social determinant for this phase through the acceptance of integrating telemedicine
Developing an evaluation framework on Telehealth implementation in the Philippines

17

services in their services, and their willingness to collaborate with other health and
non-health stakeholders. The development of other types of organization may be
needed to address the specific needs for program implementation (Broens et al., 2007).
The fifth layer, policy and regulation, includes all policies and legislations to be imposed
in all levels to address both health- and non-health (e.g., ICT-related) issues arising from
telemedicine services such as the need for data privacy and standards of service
delivery. The standards should include establishment of interoperability between
institutions in the technical level, and quality of telemedicine process in the
organizational level. The social determinants for this phase are the regulation bodies
which develops and imposes these policies and regulations (Broens et al., 2007). See
Figure 4.

PatientsHealth-care professionals
PatientProfessional acceptanceacceptance

Organization

Telemedicine system

Policy and Legislation
Regulation bodies

Health-care organizations
Enabling technology

Financing

Figure 4. Identified determinant categories and their stakeholders in a national, social,
and cultural context.
Van de Watering et al Picture Archiving and Communication System (PACS)
Maturity Model
The scoring for the TMMM is based on the PACS maturity model (PMM) which enables
quantifying of maturity and more specific than Khoja et al.’s scoring system. The PMM is
also applicable for organizational assessments, monitoring, and benchmarking
purposes. Using a meta-analysis of literature, PMM has five levels, which are in the
following order of maturity from least (1) to optimized (5): (1) PACS, infrastructure, (2)
PACS process, (3) Clinical process capability, (4) integrated managed innovation, and
(5) optimized enterprise PACS chain (van de Wetering & Batenburg, 2009). See Figure
5.
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Figure 5. PACS maturity model (PMM). From A PACS maturity model a systematic metaanalytic review on maturation and evolvability of PACS in the hospital enterprise, by
van de Wetering et al., 2009.

The National Health Service (NHS) Maturity Model
The NHS Digital Maturity Self-Assessment is composed of 179 scored questions
measuring the maturity of 3 themes, which are (1) readiness, (2) capabilities, and (3)
infrastructure. Readiness focuses in planning and deployment of digital services.
Capabilities includes use of digital technology in healthcare delivery. Infrastructure is
composed of the presence of infrastructure supporting the capabilities (see the figure
below) (NHS, n.d.). See Figure 6.
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Figure 6. Digital Maturity Self-Assessment: Data Model/Structure
THE DOH LGU Health Score Card
There are several evaluation tools and framework in telemedicine; however, there
are no assessment or evaluation tools for telehealth programs specific to the local
government units (LGU) in the Philippines. The existing LGU Health Scoring Card (HSC)
is a validated tool which measures and tracks the performance of the LGUs in the
implementation of health programs and achievement of national targets related to the
health sector, excluding provisions for telemedicine. Thus, the creation of the LGU
Telehealth Health Scorecard (THSC) as an assessment tool specific to telehealth services
is developed based on the existing LGU HSC.
The components of the LGU THSC measures and evaluates the performance of the LGUs
in the implementation of the telehealth programs, analysis of outcomes, identification of
the gaps and needed improvements for effective implementation, and serves as a guide
in making recommendations and creation of policies and investment plans in the
province and city-wide systems.
The overall framework of the LGU THSC implementation is provided in Figure 7. There
are four implementation phases: (1) Data Collection, (2) Data Validation, (3) Data
Analysis and Interpretation, and (4) Report Dissemination and Utilization. The figure
below illustrates the flow of activities in each of the implementation phase and the
corresponding role of each stakeholder when read vertically; while the key roles of each
stakeholder across the phases of the implementation are shown, when viewed
horizontally.
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Figure 7. LGU Health Scorecard (DOH LGU HSC, 2016).
Since the healthcare service delivery is devolved into local government units, the LGU
HSC may serve as a guide in the implementation of telemedicine services. The DOH LGU
HSC was created to benchmark the performance of LGUs against the standard and all
provinces, and to guide in prioritizing actions to achieve the national targets for the
health sector. The LGU HSC has 13 indicators which covers governance and leadership,
finance and investment, health workforce, health outcomes and standards, health
network system, policy, and facility (see Table below) (DOH LGU HSC, 2016).
Governance and leadership are assessed by indicators 4, 5, 12, and 13. Finance is
assessed through indicators 1, 2, and 9. Workforce is assessed by indicators 3 and 6.
Health outcomes and standards are in the indicators 7 and 10. Assessment for policy
and facility are in indicators 8 and 11, respectively. The LGUs are mandated, through an
administrative order, to conduct routine monitoring of these indicators and are
required to report at each level (Municipal, City, and Province) (DOH LGU HSC, 2016).
See Table 2.
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Table 2. DOH LGU Health Score Card Indicators
INDICATOR

MUN/CC

HUC/ICC

PROVINCE

Data Source

Indicator 1. Percentage of LGU budget allocated for
health
Indicator 2. With complete Local Investment
MIPH
Plan for Health (LIPH) concurred/endorsed by
concurred
the CHO
/endorsed
by PHO
Indicator 3. Provision of FULL hazard pay
subsistenceand laundry allowances to permanent
public health workers under the Magna Carta for
Public Health Workers
Indicator 4. Presence of an Integrated Health
System
Indicator 5. Functional Local Health Board

Budget/Accounting
Office

MHO/PHO/CHO

Indicator 6. Organized P/CHO (filled plantilla

PHO/CHO

LIPH Coordinator

Budget/
Accounting Office
LHSD Coordinator

positions)

Indicator 7. Rural Health Unit/ Health Center to
population ratio
Indicator 8. Percentage of national health policies
translated into local policies/ ordinances by the
LGUs
Indicator 9. Percentage of LGU health budget
utilized
Indicator 10. Health Service Coverage target met

*RHU/HC to
Population Ratio

10.1. Modern Contraceptive Prevalence Rate
(mCPR)
10.2. Adolescent Birth Rate
10.3. Percentage of Fully Immunized Child (FIC)
10.4. Percentage of adults 20 years old and
above who were risk assessed using the
PhilPENpr protocol
10.5. TB Case Notification Rate
10.6. TB Treatment Success Rate
10.7. Percentage of households using safely
managed drinking-water services/sources
10.8. Prevalence of Stunting among under 5
children
Indicator 11. Percentage of facilities with no-stock
out of the following commodities:(l) Family
Planning Pill (COC):(2) DPT-HiB-HepB vaccine:(3)
Losar tan:(4)Metfor min; (5) Cat I TB Druqs
Indicator 12. With Organized Epidemiology
Surveillance Unit
Indicator 13. LGUs with institutionalized Disaster
Risk Reduction and Management in Health (DRRMH)System
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MHO/PHO/CHO
LCE Office, SB
Office
Budget/
Accounting Office
FHSIS*
FHSIS*
FHSIS*
FHSIS*
FHSIS*
FHSIS*
FHSIS*
FHSIS*
CHO
Pharmaceutical
Division/Supply
Chain Unit
CHO Epidemiology
Surveillance Unit
CHO Health
Emergency
Management Unit
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IV.

Models and Concepts for a Telehealth Assessment Tool Towards Universal
Health Coverage

These seven models previously discussed should be regarded in the light of the
Philippines’ move towards Universal Health Care, the current overarching health sector
policy that must be considered in health policy discussions.
The LGU Health Scorecard is a good metric in public management where clinicians,
town doctors who have become managers, can compare themselves against each other
in terms of health system performance. The local chief executives and the DILG
Department of Interior and Local Government have embraced this as well,
acknowledging that support for health is good governance and forebodes social
development. The LGU Health Scorecard items must and can be (eventually) generated
in the envisioned digitalized health information systems of health care provider
networks that would characterize the Philippine health care delivery system of the
future, under the UHC law. The parameters echo components of a National eHealth
Strategy, e.g. Governance and leadership, Finance, Workforce. Rightfully these pertain
to good governance of the entire local health system, as the National eHealth Strategy
sets good governance of the eHealth system. This affirms that telehealth needs to be
governed well. The parameters are adapted as well, and will be discussed further.
The PACS Maturity Model (for radiologic imaging systems) and Van Dyk’s (et al. 2012)
Telemedicine Maturity Model focus essentially on a telehealth solution’s maturity: i.e.
functionality, stability and reliability. These however do not describe how these
technologies necessarily relate nor integrate into health services and the health system.
In addition to the technology, Khoja et al., (2012) e-Health Readiness Tool, and
Yellowlees (1997) core principles in telemedicine implementation – value how the
target end-users interact and are prepared to allow an innovative process and/or
technology be incorporated in their clinical workflows. These pertain to the early stage
of implementation of eHealth innovations. Whilst eHealth use was borne out of these
innovations and that research and development has its continuing place in a digitalized
health care system, the Philippines’ eHealth landscape has already progressed beyond
just the experimental stage. There are now sufficient lessons how sound technologies
are crafted and how best they are introduced into the health system.
The NHS Digital Maturity Model as well as Broens et al., (2007) Layered
Implementation Model are the more evolved frameworks: the components of
eHealth governance are defined, and it considers technology factors, the interaction
between the health worker and that eHealth system.
However, the authors had to search for alternative models that recognize eHealth’s
supportive role amidst the more complex considerations and aspirations of the UHC
law. After all, this policy analysis and recommendations are meant for consideration
and use in the Philippines and its continuing struggles to achieve equity and health for
all.
Amidst the COVID-19 pandemic and the preparations for the far-reaching reforms for
UHC, national and local governments would best benefit from this proposal. For the
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private health sector, similarly, this would provide guidance on desirable parameters
for telehealth services can be considered by the local health systems can engage their
service offerings.
1. Framework for the Implementation of a Telemedicine Service (Pan
American Health Organization, 2016)
The Pan American Health Organization (PAHO) in 2016 proposed a Framework for the
Implementation of a Telemedicine Service (and eHealth, more broadly). PAHO
introduces the telehealth actors to the possible reality that entails telehealth
implementation in an actual setting.
In spearheading telehealth, government policies must define: “strategic, organizational
and public policy levels of the planning model; development in legal, regulatory,
technology, infrastructure, human resource, and service funding; service follow-up and
monitoring for later optimization” (p. 8). PAHO wrote that successful telemedicine
should address a “clearly perceived need by medical professionals,” and involving
health professionals will lead to “functional and user-friendly technology” (p. 16).
Collaborating with healthcare, technological and service companies, both local and
international, can help improve interoperability, scaling, and amplification. A
telemedicine program must generate its resources, should have a robust business
model that pins on fulfilling a dire need, and possess a strong economic case for
investment for large payers, governments, and healthcare providers alike. Generating
and using evidence of the benefits and cost-effectiveness of telehealth is high on the
recommendation list of various telehealth frameworks. Involving scientific institutions
is vital in assessing a telehealth solution’s cost-effectiveness. “Meticulous evaluation
mechanisms” (p.16-17), which take into account “expert advice for legal, ethical, privacy
and security issues” p.16-17), must be in place. A less fragmented universal health care
system would increase access to care, preventing further morbidity and health
expenditure.
2. Integrated Health Service Delivery Networks: Concepts, Policy Options and
a Road Map for Implementation in the Americas (Pan American Health
Organization, 2011)
Since telehealth solutions are envisioned to be incorporated into the service delivery
networks (i.e., HCPN, health care provider networks), it is indispensable that the
telehealth solution assessment should factor in principles or strategies of Integrated
Health Service Delivery Networks. PAHO (2011) visualized the integration of telehealth
within Integrated Health Service Delivery Networks, Organized Health Services
Systems, Clinically Integrated Systems, or Integrated Health Organizations, defined as:
“a network of organizations that provides, or makes arrangements to provide, equitable,
comprehensive, integrated, and continuous health services to a defined population and
is willing to be held accountable for its clinical and economic outcomes and the health
status of the population served” (p. 33). To be integrated, a needs-based strategy is vital.
The needs should be based on “the needs and preferences of the population,” and the
health services (i.e., including telehealth) should be “person, family- and communitycentered, and that takes into account cultural and gender-related characteristics and
diversity.” (p. 37, 42). In providing holistic implementation, telehealth must “offer
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health promotion, disease prevention, diagnosis, treatment, disease management,
rehabilitation, and palliative care that integrates programs, risks, and populations as
well as personal and public health services.” It must ensure the “existence of
mechanisms to coordinate health care throughout the health service continuum,” as
well as the “delivery of specialized services at the most appropriate location, preferably
in non-hospital settings” (p. 10). Crucial as well in integrating services are the social
participation, information sharing, consultation with affected communities, considering
the public’s concerns and aspirations, collaboration and empowerment were in national
telehealth strategies
3. How can telehealth help in the provision of integrated care? (WHO Europe,
2010)
WHO Europe has also contributed in providing directions on ways nation-states can
integrate health services. The appropriate application of telehealth solutions, according
to WHO Europe, has the potentials to advance the goal of integrating health services.
Considering the high initial cost of telehealth, WHO Europe stressed that complex
healthcare processes need to be standardized, and its productivity improved to contain
rising prices. In particular, WHO Europe notes that “process-led innovation” should be
the approach in creating telehealth systems “focused on improving, streamlining and
integrating service delivery processes” and that it is vital to include those who know the
processes best during planning (p. vii). With a large variety of ICT solutions in the
market, it is essential to improve usability and interoperability. It must also consolidate
data for “change management, human resources, organizational interfaces, financing
requirements, technology integration, and ethics for everyday practice” (p. 12).
Generating and using evidence of the benefits and cost-effectiveness of telehealth is
high on the recommendation list of various telehealth frameworks. This is increasingly
important to reach vulnerable populations and enable the most rural and remote
communities and aging populations to have access to care. Ethical considerations in the
patient selection must be taken into account. Prospectively paid telehealth providers
can “cream” low severity patients and “dump” high severity ones.
The privacy of medical records seen by non-medical personnel (such as the triage call
centers) must be assessed. Quality and safety issues must be addressed, especially in the
phases of transition from institutional settings to homes. Informed consent,
proportionality and usefulness, privacy and dignity, open information, and surveillance
of data management should be threshed out. Empowering, or as WHO Europe would
say, “activating patients,” allowed them to have a say in health and social care (p. 2).
With the aging population of Europe, they further note that collaborating with the
patient in their home care empowers the patient.
4. Telemedicine: A Guide to Assessing Telecommunications for Health Care
(Institute of Medicine, 1996)
According to the Institute of Medicine (1996), an important consideration when
assessing telehealth solutions is how it fits the healthcare setting more broadly. A
telehealth system must be tailor-fit to “meet the demands of clinical, financial,
institutional and social objectives, and the needs of those who may benefit or suffer
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from the technologies must be taken into account during technology evaluations” (p.
25). The resources for initiating and maintain telehealth solution implementation is also
vital. A telemedicine program must generate its resources, should have a robust
business model that pins on fulfilling a dire need, and possess a strong economic case
for investment for large payers, governments, and healthcare providers alike. A wellstructured and calibrated capitation- or salary-based policy may prompt providers to
optimize their services more than fee-for-service pay structures. Other areas of
assessment can be in terms of quality, accessibility, cost, and acceptability. Quality is
defined as the “degree to which health care services for individuals and populations
increase the likelihood of desired health outcomes and are consistent with current
professional knowledge” (p. 8). Access pertains to the timely receipt of health care. The
economic value of resources pertains to the cost of care associated with the pursuit of
defined objectives or outcomes. Acceptability is understood as the satisfaction or
willingness to use the patients, clinicians, or other actors.
5. The Role of Telehealth in an Evolving Health Care Environment (Institute of
Medicine, 2012)
Like the other framework, the Institute of Medicine (2012) reiterated the importance of
aligning the telehealth solutions to populations to ensure adoption and review potential
payment schemes. The population needs also include identifying what hinders the
patient and the physician from adopting the telehealth solution. Adoption by patients
and physicians is a challenge, particularly knowing about “what devices people want to
use and how much intrusion they are willing to accept in their lives” (p. 12). According
to the Institute of Medicine (2012), the least costly equipment for telemedicine would
be the use of smartphones.
In terms of payment, the Institute of Medicine (2012) raised the question of whether
telehealth should be regarded as a modality for delivering healthcare instead of arguing
whether payment should be for telehealth versus face-to-face consultation. For some
specialties, in-person visits pay more than telehealth visits due to the procedures that
they can do in face-to-face consultations (Lustig, 2012). The Institute of Medicine
(2012) noted explicitly that “psychologists, psychiatrists, and clinical social workers
accounted for 49 percent of the health care professionals who provided ten or more
telehealth services in Medicare. Physician assistants, nurse practitioners, and clinical
nurse specialists accounted for 19 percent of the practitioners, and family medicine and
internal medicine physicians accounted for 7 percent. Nephrologists accounted for 4
percent of practitioners, and 22 percent were ‘other’ practitioners, such as cardiologists,
neurologists, and dermatologists.” (p. 33). Understanding the market’s end-users and
applicability is beneficial in instituting a telehealth program beyond the market hype.
Specialties that would benefit the most from telehealth would be those that provide
home care. It is in outcomes, rather than specific methods for consultations (e.g.,
telemedicine vs in-person visit), that should be the basis of payment. When a health
plan is responsible for the total costs of the patient, they immediately accrue the
benefits of cost savings. However, the lack of incentives in the form of telemedicine
reimbursement to healthcare providers is a substantial barrier that has yet to be
overcome. Insurance payers fear that there will be over utilization of telemedicine calls
and subsequent costs. Whether telemedicine will increase or decrease the overall costs
of large payers remains to be seen.
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6. Country-Specific Telehealth Strategies
Different countries have different challenges in healthcare, but in all states, telehealth
was considered essential to help overcome these challenges. Communicable diseases,
non-communicable diseases, maternal and child care, and diseases of the elderly may all
benefit from telehealth (Ministry of Health, Malaysia, 1997; National Initiative for
Telehealth [NIFTE], 2003; Ministry of Health, Singapore, 2015). Problems with
increasing health expenditure and a lack of healthcare workers (Ministry of Health,
Singapore, 2015) and fragmentation of the healthcare system can be addressed through
efficient and effective use of telehealth solutions. To overcome and implement a
successful national telehealth strategy, countries, including Canada (NIFTE, 2003),
Australia (Agency for Clinical Innovation [ACI], 2015), Singapore (Ministry of Health,
Singapore, 2015), Malaysia (Ministry of Health, Malaysia, 1997), and Bangladesh
(Bangladesh Medical and Dental Council [BMDC], 2020), have made several specific
recommendations.
Ensure Organizational Capacity, Collaboration, Policy, Accountability, and
Leadership
In general, governments and private entities wishing to undertake telehealth projects
must have the readiness, processes, leadership, funding, technological resources, and
decision-making capacity to implement telehealth (NIFTE, 2003; Ministry of Health,
Singapore, 2015). Measures for quality assurance, accountability, and accreditation and
oversight of legalities, regulations, policies, service jurisdictions, and partnerships
should be taken into account. It is also essential to foresee local mergers, privatization,
regionalization, and globalization. A business plan should ensure sustainability as well
as flexibility (NIFTE, 2003).
Telehealth does not function in an isolated sphere but instead grows through
collaboration and consultation with various experts. Coordination with institutions that
produce and use information both inside and outside the health sector is essential. In
Singapore, the National Telemedicine Advisory Committee (NTAC) involved leading
telemedicine practitioners within nearly all health sectors, disciplines and care settings,
including the Academy of Medicine, Singapore (AMS), College of Family Physicians,
Singapore (CFPS), Pharmaceutical Society of Singapore (PSS), Case Management Society
of Singapore (CMSS), and Office of the Chief Nursing Officer (CNO). The NTAC also
developed guidelines based on other countries before them, such as Australia, Canada,
Japan, and the U.S (Ministry of Health, Singapore, 2015).
In addition to collaborating, an important step would be formalizing accountability to
ensure the continuity of such collaborations. Other countries have also emphasized a
similar need for organizational accountability (Ministry of Health, Singapore, 2015,
NIFTE, 2003), as patient outcomes are at stake. Therefore, governance framework,
privacy, confidentiality, security, ethics, documentation, patient records storage, liability
and risk management, and cross-jurisdictional services must be assessed with due
diligence (NIFTE, 2003).
Policies, strategies, and coordination mechanisms should be in place. However, this is
not always the case. In the absence of such, a pragmatic approach can still bring results
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in the presence of strong leadership and strategic vision. For example, a shared vision
such as Bangladesh’s buzzword, “Digital Bangladesh,” can stir a movement that will
enable citizens to get personal government and health information through unified
channels (BMDC, 2020).
Utilizing a sense of urgency and momentum would help build upon the initial impetus of
telehealth pilot applications (Ministry of Health, Singapore, 2015). In addition, ensuring
that telemedicine initiatives are on target (Ministry of Health, Malaysia, 1997), adhering
to implementation schedules for rollouts of future telemedicine applications (Ministry
of Health, Singapore, 2015), and responding to changing health imperatives (Ministry of
Health, Malaysia, 1997) create a culture of dynamic urgency.
Needs-Based Engagement
Addressing the specific needs of groups and knowing how to engage them is vital in
implementing and growing a telehealth program. A telehealth program cannot tackle
everything all at once but can start somewhere manageable. Targeting families and
groups help marshal family and peer support in using the lifetime health plan in
promoting wellness behavior in Malaysia, and giving available access points in homes or
convenient community locations aided in growing the user base of patients in telehealth
(Som & Ali, 2010).
Teaching patients through the Mass Customized/Personalized Health Information and
Education (MCPHIE) allowed affordable, reliable, high-quality health information and
health risk assessment using the internet, multimedia, and mass communication (Som &
Ali, 2010). Incorporating large digital displays in various locations to raise public
awareness on health, family planning, and nutrition and disseminating important health
information and success stories was employed by Bangladesh (Birdsall, 2014).
Creating an online professional community helped engage physicians in the
telemedicine platform (Som & Ali, 2010). These are various examples of targeting the
needs of the end-users. Thus, it is essential to be flexible in responding to their changing
needs (Birdsall, 2014). Increasing the scope of health services to include adolescents,
the elderly, well person clinics, worker’s health, home nursing, and rehabilitative
services, and reducing disparities in underserved areas will further improve health
(NIFTE, 2003).

Developing an evaluation framework on Telehealth implementation in the Philippines

28

Create Evidence and Incentives
While there is a sizable up-front investment for telehealth, its investment return should
be viewed from a societal and organizational perspective. The gains may not necessarily
be seen until implemented, and cost-avoidance has been accounted for (NIFTE, 2003).
To increase the number of telehealth participants, monetary and non-monetary
incentives may be adopted (Som & Ali, 2010). Appropriate compensation for health
professionals participating in telehealth services and networks in public and private
healthcare systems should be considered (NIFTE, 2003). Government health insurance
(Medicare in Australia) and activity-based funding can also be called into play. In
Australia, qualifications for a reimbursable telehealth consult include the conduct of a
telehealth visit for only one patient at a time, written documentation of the consultation,
and the specialist’s communication to the patient’s general practitioner. Email and text
communications cannot be claimed, as evidence of audio and visual links must be
present (ACI, 2015).
Australia’s Agency for Clinical Innovation also the various benefits of telehealth-enabled
systems. For patients and their caregivers, reported benefits include increased timely
access to appropriate interventions, accurate and timely diagnosis, reduced burden of
travel – including financial barriers, inconvenience and time, increased tools to help
people understand and manage their health condition, reduced inequities in access to
health services, less face-to-face specialist visits, more extensive networks of care, and
more patient-centered care. For healthcare providers and local delivery systems, there
can be more hours of service access as well as more consistent, continuous care,
increased scope of practice for rural and remote clinicians, increased empowerment of
patients to manage their health condition, more flexible and responsive workplaces,
more significant support and reduced professional isolation, support for the
development of resilient and sustainable service delivery models that promote
integration, greater access to continuing education and professional development, and
reduced traveling expenses and burden (ACI, 2015).
Identified cost-savings that have been cited would be reduced length of stay due to the
possibility of home monitoring and specialist consults without waiting for the specialist
to return. Time efficiency will also have a monetary equivalent in terms of cost savings.
Having a remote, virtual workforce also provides opportunities for continuity of service
provision. (ACI, 2015)
Enhance Human Resources to Deliver Quality Telehealth Services
Human resources are critical to a successful telehealth program. Some aspects that need
to be tricked down through education would be telehealth-specific policies, regulations,
licensing and qualifications, roles and responsibilities, liability and malpractice issues,
remuneration, staffing, orientation, on-the-job training, and continuing education
(NIFTE, 2003, Ministry of Health, Singapore, 2015). In addition, having “dedicated
positions to support the implementation and evaluation of telehealth services
(Telehealth Managers and clinical champions)” is a crucial enabler for telehealth (ACI,
2015). There will also be some issues that need to be threshed out, including changes to
practice norms and cross-jurisdictional licensing in some countries (NIFTE, 2003,
Institute of Medicine, 2012).
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Training Healthcare Providers and Technical Experts
Enabling experts to train and enhance other experts was a technique that increased
countries' healthcare capacity and technical capacity in the face of human resource
shortages. For example, to build local expertise to manage and maintain the health
information system, Bangladesh hired 128 statisticians (two per district) to attend
training for DHIS2. These statisticians were then assigned to teach the statisticians in
the subdistricts, allowing the skill to trickle down until it reached community clinics
(Birdsall, 2014). In addition, distance learning and continuing medical education can be
delivered through telehealth platforms (Ministry of Health, Malaysia, 1997) in
electronic courses and virtual libraries for medical practitioners (Som & Ali, 2010). In
the face of a severe healthcare shortage, it may also be beneficial to explore the nature
of international telehealth in the form of formal agreements among nations,
regulatory/licensing bodies, as well as consent forms and legal waivers (NIFTE, 2003).
Digitized Human Resources
Bangladesh goes further in utilizing its National Data Warehouse to manage human
resources for health. For example, the Human Resource Information System (HRIS)
captures geolocation, facilities, sanctioned posts, and providers, as well as new
appointments, job postings, transfers, promotions, deputations, leaves, annual
confidential reports, and disciplinary actions (Khan et al., 2019). Such a system would
allow quick identification of human resource shortages and how to fill them.
Practice Good Health Technology Assessment
Evaluating and refining technologies and exploiting technological advancements are
essential during the implementation of solutions and applications (Ministry of Health,
Singapore, 2015). In selecting and procuring telehealth software and hardware, aspects
of assessment would be safety, reliability, security, maintenance, interoperability,
acceptability/realistic human and technological interface, end-of-life operations/
continuity (NIFTE, 2003; Ministry of Health, Singapore, 2015), diagnostic quality,
scalability, equipment calibration, adherence to current standards and guidelines
(Ministry of Health, Singapore, 2015), and whether the systems are interactive,
integrative and supportive (NIFTE, 2003), and cost-efficient (ACI, 2015). The right
software and hardware for specific data to be collected and managed, as well as the
means to maintain, manage and develop these systems, should be in place (Birdsall,
2014), including stable internet access (ACI, 2015).
Good user experience and interface increased accessibility. For example, Malaysia's
Lifetime Health Plan software has been cited as functional and easy to use (Ministry of
Health, Malaysia, 1997). Bangladesh had user-friendly, integrated dashboards that
utilize business intelligence tools, including Tableau, Jaspersoft, Google Chart, and
Highcharts; these allowed for visualization of real-time data (Birdsall, 2014). In
addition, Videoconferencing capabilities can help facilitate group meetings, seminars,
training sessions of various sizes, and emergency health situations, including accidents,
fires, and natural disasters (Khan et al., 2019).
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It is vital to create a complete, integrated, and coherent system (Ministry of Health,
Ministry of Health, Malaysia, 1997). Creating a set of lifetime electronic health records
for all the citizens that could be transferred between health facilities was the goal of
centralization (Ministry of Health, Malaysia, 1997; Khan et al., 2019). One of the lessons
in Malaysia was that it started with appointing 20 vendors for its applications. However,
with these many vendors updating their respective software, integration and
interoperability became an issue. Only two vendors were employed in the 272-bed
Putrajaya Hospital (Som & Ali, 2010).
Centralizing health data was the first step in Bangladesh’s telehealth efforts. They
created a National Data Warehouse, with the support of the Deutsche Gesellschaft für
Internationale Zusammenarbeit (GIZ) to the Ministry of Health and Family Welfare
(MOHFW). In two years, eight separate databases were merged into a standard
database format. In the process, they had to decide on how to deal with gaps in data
definitions, duplicates, and databases with significantly different structures, along with
the challenge of convincing MIS systems to merge their databases. Once the integration
into District Health Information Software 2 (DHIS2) was successful, data analysis from
different health programs was possible, along with tracking patients (beginning with
pregnant women and young children) and managing appointments. OpenMRS (MRS
meaning Medical Record System) added more interoperable medical record
functionality to DHIS2, including lab services, pharmacy, radiology, inventory, and
patient billing (Birdsall, 2014).
Open-source software was sustainable for Bangladesh due to low-cost software updates
created by a thriving developer community and Bangladesh’s developers. In addition, a
central server housing the database software and a sizable mobile subscription allowed
for the push and pull of data generated by 50,000 end-users. While not everyone
supported open-source software, and software vendors had their vested interests,
OpenMRS and DHIS2 were sustainable even after financial support from abroad had
ended (Birdsall, 2014).
Continuous Quality Assurance
For telehealth efforts to be sustainable and valuable, there must be a commitment to a
long-term capacity-building process and monitor outcomes (Birdsall, 2014). Clinician
checklists, including Telehealth Readiness Assessment tools, brochures for patients
before participating in telehealth consultations, consent forms for patients, templates
for documentation, and patient evaluation forms (ACI, 2015), are essential in orienting
physicians to the conduct of standard telemedicine consults. Especially noteworthy is a
patient’s informed consent before any service or intervention (NIFTE, 2003), as well as
the guarantee of privacy and confidentiality in documentation and transfer of clinical
information. In addition, recording telehealth sessions are not part of standard practice
and must always be done with patient consent. (ACI, 2020).
Having quality standards for telemedicine consultations, the following must be taken
into consideration: “1) the patients’ physical and psychological comfort; 2) the technical
quality of the service; 3) the quality of communication duration of the encounter; 4) the
duration of the encounter; 5) timeliness of care delivery; 6) the degree of confidentiality
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and 7) the costs” (NIFTE, 2003, p. 71). In addition, because telemedicine is relatively
new, the standards of clinical care must be modified to address the specific context of
telemedicine (ACI, 2015, NIFTE, 2003) – and the limits of what it can diagnose without
an in-person examination.
Overall clinical outcome indicators for a telehealth program would include a broader
perspective, such as “clinical efficiency (e.g., cost per case, timeliness, accessibility,
elimination of patient travel, and waiting time) and clinical effectiveness (e.g., diagnostic
accuracy, validation of diagnostics, appropriateness of service delivered, the
information provided, referrals made, patient/client safety, patient/client satisfaction,
acceptability, and reviews of complications, morbidity, and poor outcomes)” (NIFTE,
2003, p. 36).
Bangladesh exhibited an example of quality assessment of a national telehealth
initiative. Their evaluation derived data from information automatically generated from
the DHIS2 and the human resource information system (HRIS) and on-site physical
inspections with structured data collection and patient satisfaction surveys. They also
solicited feedback from patients via SMS, which is displayed on the public web portal.
Because everyone could see the feedback, there was more pressure to improve the
system rapidly (Birdsall, 2014).
Use Information for Big Data and Clinical Decision-Making
Using the information well and in public incentivizes the system's users to maintain the
quality of their data and instill a culture of evidence-based decision-making (Birdsall,
2014). Furthermore, because databases were interoperable and big data was at hand,
its analysis could allow for creating a clinical support system (Som & Ali, 2010) and
real-time disease surveillance of cancers, infectious diseases, and other causes of
morbidity. The possibilities can even go as far as artificial intelligence and machine
learning (Birdsall, 2014).
Having transferable data allows patients to have continuity of care in a Personalized
Lifetime Health Plan similar to Malaysia (Som & Ali, 2010) or a “patient tracker”
identical to Bangladesh. For example, names, identification numbers, and mobile phone
numbers were used in Bangladesh, allowing health workers whose patients missed
scheduled appointments to send automated text messages encouraging them to come to
the clinic. In addition, if the patient changes hospitals, the electronic record could be
reassigned to the patient’s new facility, whether from a community clinic or a
specialized hospital. Also, newborn children’s records are linked to their mother’s
records, while birth and death events are updated in the Office of the Registrar General
in near-real-time (Birdsall, 2014).
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V. Evaluation Framework Proposed - The Telehealth Solution Assessment Tool
(TSAT)
Consistent in the preceding telehealth models and frameworks reviewed is the
emphasis on the importance of factors related to technology, telehealth users,
organizational priorities, financing, policies, and the broader socio-economic
environment in defining the readiness of the telehealth implementers and the maturity
of the implementation. These, in many ways, have been captured — in a more pragmatic
sense — by the World Health Organization (WHO) and International
Telecommunication Union’s (ITU) National eHealth Strategy Toolkit, published in 2012,
and was adopted by nation-states in defining a national strategy. In particular, a critical
reading of the preceding telehealth models and frameworks reflects the Toolkit’s idea of
the national eHealth environment — which consists of the ICT environment and the
enabling eHealth environment, and the idea of progressing (i.e., maturity) of telehealth
solutions as developments in technology, telehealth users, organizational priorities,
financing, policies, and the broader socio-economic environment occur.
In developing a telehealth solution assessment tool (TSAT), there is a need to situate the
concepts espoused by the national eHealth environment (WHO & ITU, 2012) into (1)
existing practical applications and (2) the broader social, cultural, political, and
economic climate of the Philippines, where this TSAT will potentially be adapted. For
the former, on the one hand, the authors reviewed existing national and international
telehealth implementation guidelines vetted by select nation-states and international
health organizations. Subscribing to these implementation guidelines highlights the
authors' intent to adapt TSAT indicators that reflect actual implementation strategy –
that is, of course, grounded to conceptual and theoretical frameworks of telehealth
implementation. On the other hand, the latter factored highlight the passage of the
Universal Health Care Law in 2019 as a crucial context in designing a TSAT. One of the
significant reforms being advanced by the UHC Law is the establishment and
strengthening of province- or city-wide health care provider network (henceforth local
health system). To make the local health system functional, the UHC Law emphasized
integrating healthcare services and streamlining collaboration among different
healthcare providers — and telehealth solutions are seen as a potential vital
intervention to enable prospects for integrated care (Fernandez-Marcelo et al., 2012;
Macabasag et al., 2016). In this sense, telehealth is portrayed as an adhesive that may
connect local health system actors. Therefore, it is indispensable for the local health
system to ensure that the adhesives (i.e. telehealth solutions) they will utilize in their
system can support the UHC Law's vision.
This section will show the emerging assessment tool the authors developed to help
inform local health system actors in appraising telehealth solutions' maturity. The
authors adopted the idea of maturity since this concept illustrates patterns or sequence
of stages toward a desired state (De Bruin et al., 2005; Solli-Saether & Gottschalk, 2010)
— which, in this case, is a functional and sustainable telehealth solution being
implemented in and supportive of the integrated health system. In addition, the
proposed assessment tool is emerging because it is still a work in progress.
Nevertheless, the current iteration of this assessment tool, the authors argue, has laid
out the groundwork and may serve as a springboard for further tool development. In
the following sections of this chapter, the author discussed the approach adopted in
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developing the telehealth solution assessment tool (henceforth TSAT). The conclusion
offers some recommendations way forward.
Development of the Telehealth Solution Assessment Tool
The authors developed the TSAT following the four phases of scale development
outlined by Barry et al. (2011). The first phase focuses on outlining the content of the
TSAT. The authors did this by conducting a purposive review of the existing local and
international telehealth implementation framework. Then, the authors mapped the
lessons from these implementation frameworks against the concepts of eHealth
environment and ICT environment and the principles espoused by the UHC Law.
Following phase 1, the authors then proceeded with the development of scale design
and structure (Phase 2) and sample items for the TSAT (Phase 3). Phases 2 and 3 was
accomplished through an iterative discussion and consultation process with content
experts and an on-going review of extant literature. Finally, in Phase 4, the authors pretested the TSAT to select individuals with experience in implementing telehealth
solutions to further improve the design and structure of our proposed tool.
There is growing literature that models telehealth solutions' maturity (e.g., van Velsen
et al., 2016; Durrani et al., 2012). However, to our knowledge, few have explicitly
utilized the eHealth environment and ICT environment as a conceptual anchor for
determining telehealth solutions’ maturity (cf. Gholamhosseini & Ayatollahi, 2017).
Furthermore, the Philippines has a unique context that cannot be ignored when
appraising telehealth solutions. As such, using an established telehealth assessment
tools alone (e.g., van Velsen et al., 2016; Durrani et al., 2012) may not fully reflect the
Philippine situation, particularly the on-going health sector reform. The authors
advance the TSAT as a rubric that may help Philippine telehealth implementers and
stakeholders monitor the progress of existing and emerging telehealth solutions vis-àvis developments in the national- and local-level health system.
1. Phase 1: Outlining the Concepts
Table 3 shows that the national and international telehealth implementation
frameworks generally concur with the concepts of eHealth environment, ICT
environment, and UHC. In particular, these frameworks demonstrate that along with
creating a conducive ICT and eHealth environment, telehealth providers must recognize
the value of the telehealth solutions in extending healthcare even to those in the social
and geographic periphery. To maximize the use of telehealth solutions in reaching the
vulnerable and the underserved, the components of TSAT highlights the need to
integrate telehealth in coordinating and facilitating continuity of care. The integration of
telehealth into the local health system can be achieved through public and private
cooperation in establishing and improving technical standards, infrastructure,
financing, human resource, and capacity building. The direction of collaboration
between the public and private stakeholders are guided by policies, regulations, and
outcomes monitoring from relevant governing bodies.
At the center of the components of TSAT is the telehealth solution. Such a notion implies
that while the TSAT treats telehealth solutions as materially technological, it is not
divorced from the society. The authors argue that TSAT, more or less, captures this
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“potential interacting social and technical components.” From this premise, it can be
inferred that telehealth solutions' maturity is linked with the maturity of TSAT
components. Therefore, the authors put forward TSAT as a tool for appraising the
maturity of telehealth solutions that are materially and socially situated within the
Philippines' local context. The succeeding paragraphs discuss the subcomponents of the
TSAT and how they potentially relate to each other.
Setting the Direction of Implementation
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IOM (1996)
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PAHO (2016)

Table 3. Main concepts of the telehealth solutions assessment tool (TSAT)
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Leadership and governance highlight the need to ensure that the telehealth solutions
introduced in local health systems are in line with the national healthcare goals. This
can be done by ensuring that telehealth solution providers are under the oversight of a
governing body — either local or national — that sets the healthcare vision and goals
(WHO & ITU, 2012; see Figure 8, item 1.1). The telehealth solution providers'
management body works with the governing bodies to guarantee that the telehealth
solutions will contribute to the achievement of national or local healthcare goals (see
Figure 8, item 1.2) — instead of disrupting the flow of services in the health system.
Telehealth solution providers accomplish this by demonstrating to the governing bodies
their strategies and mechanisms in ascertaining how telehealth solutions fit their target
stakeholder's needs and how they monitor the progress of their implementation
(Marcelo et al., 2015; see Figure 8, item 1.3).
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Figure 8. Leadership and Governance
1.1. A national/local governing body oversees the implementation of telehealth
service to monitor its performance, compliance, and progress against plans and
to set its direction in line with national visions and goals.
1.2. The telehealth service operates under a management structure that complies
with organizational maturity standards.
1.3. The telehealth solution provider applies mature strategies and mechanisms for
evaluating the stakeholder needs, directions, decisions, performance,
compliance and progress of the telehealth service implementation.
The governing bodies that assume oversight of telehealth solution implementation
perform their function through policies and regulations and in monitoring outcome
measures (see Macabasag et al., in Chapter 6). Critical in the development of these tools
of governance is the collaboration between the public and private sectors. Although
telehealth solutions mainly aimed to address public health needs, the private sector
cannot be isolated in creating policies, regulations, and monitoring mechanisms (i.e.,
tools for governance) — precisely because the Philippines “has a mixed health system
with an expanding private sector” (Dayrit et al., 2018, p. xix).
The policies and regulations, created via public-private sector collaboration, underlines
the responsibility of telehealth solution providers to ensure compliance with the agreed
clinical (see Figure 9, item 2.1; Loane & Wootton, 2002) and technological guidelines
(see Figure 9, item 2.2; Macabasag et al., 2016), as well as compliance with existing data
privacy law (see Figure 9, item 2.3). Undergoing health technology assessment (see
Figure 9, item 2.4) is also one way to provide the governing bodies quality evidence on
the costs and consequences of health technologies and interventions — further guiding
the regulation of health technologies, as well as the purchasing and reimbursement
decisions of the national government and other concerned agencies (Dayrit et al., 2018).
Figure 9. Policy and Regulation
2.1. Telehealth providers ensure that the telehealth service complies with
telemedicine practice standards and guidelines for clinical care.
2.2. The telehealth service complies with the telehealth technical requirements of
the national government, the regulating agency, national insurance provider,
and private insurers.
2.3. The telehealth provider complies with the data protection and data privacy
policies, procedures, and guidelines on the storage and management of health
and health-related data, as well as rules and procedures on authorization and
access to individual’s information.
2.4. The telehealth service has undergone Health Technology Assessment (HTA)
based on WHO HTA guidelines.
Monitoring the outcomes of telehealth solution implementation helps ascertain the
impact of policies and regulations advanced by the governing bodies. The WHO and ITU
(2012) recognized this as a form of results-based management where the managerial
emphasis is shifted from the process to performance and results (outcomes). Putting the
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focus on the outcomes — in our case, those related to clinical practice (see Figure 10,
item 3.1), service delivery (see Figure 10, item 3.2), and technology (see Figure 10, item
3.3) — is especially crucial in healthcare since it involves people’s health and wellbeing. When healthcare providers utilize interventions, the main goal is to produce the
desired outcome through the performance of the appropriate process. It is the
outcomes, therefore, that best indicates the impact of health interventions, like the
telehealth solutions.
Figure 10. Telehealth Service Outcomes
3.1. Clinical outcomes of the telehealth service are described and/or defined.
3.2. The telehealth service ensures the quality, usefulness, and compliance to national
and international standards of data and information collected, stored, and
transmitted.
3.3. The telehealth service employs a feedback mechanism to identify technologybased improvements based on the needs of its users.
Defining the particulars of implementation
Establishing a clear direction for telehealth solution implementation should streamline
public-private sector collaboration in defining the particularities of clinical practice,
technological and infrastructural standards, financing, and capacity building of human
resources. Telehealth solution providers are enjoined to comply with practice standards
(see Figure 9, item 2.1), defined per particular health or medical field. In terms of
technology and infrastructure, compliance with hardware and software standards are
vital so that telehealth solutions are able to link with other systems, supporting the
integration of health services (Figure 11, item 4.1).
Figure 11. Infrastructure
4.1. The telehealth provider ensures that the physical infrastructure (e.g. networks),
core services, and applications of the telehealth service comply with quality
requirements and technology standards of the national government, regulating
agencies, national insurance providers, and/or private insurers.
In terms of financing, it must be explicit how telehealth solutions will be financed (see
Figure 12, item 5.1) — whether it can cater to PhilHealth members (see Figure 12, item
5.2), has agreeable (see Figure 12, item 5.3) and transparent pricing rates (see Figure
12, item 5.4), and has sustainable financing plan (see Figure 12 , item 5.5), including a
budget for continuous provision of services (see Figure 12, item 5.6) to local health
systems. The financing of telehealth solutions implementation component is in line with
the health financing reform stipulated in the UHC Law — where population-based
services will be subsidized by the national government, and individual-based health
services will be purchased by the PhilHealth through the budget allotted to local health
systems. The local health systems are given the autonomy to manage health service
delivery, including telehealth solutions implementation.
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Figure 12. Financing
5.1. The telehealth service must consist of population-based services subsidized by
the National Government or the LGU and/or individual-based services covered
by a National Health Insurance Program (NHIP) or by other privately-pooled
spending (through private institutional health spending, Out-of-Pocket (OOP)
payments or external financing).
5.2. The telehealth service caters both Direct Contributors and Indirect Contributors
of a NHIP.
5.3. The pricing of case rates for a telehealth service must be developed in
consultation with the national government (DOH, DOF, DBM, and other
concerned government agencies), LGUs, a NHIP, and Non-Government
Organizations (NGOs).
5.4. The pricing of telehealth service is readily accessible to the public.
5.5. The telehealth service is anchored on a sustainable financing plan.
5.6. The telehealth provider has capital outlay for infrastructure, equipment, and
other relevant assets and its maintenance, repair, and upgrade.
The role of human resources for health is vital in operationalizing the telehealth
solutions across the different levels of the local health system (WHO & ITU, 2012;
Fernandez-Marcelo et al., 2012). Without skilled and competent healthcare providers, it
will be challenging to realize telehealth's value in healthcare. As such, telehealth
solution providers must also pay attention to building the capacities of current (see
Figure 13, item 6.1) and future (see Figure 13, item 6.2) healthcare providers through
sustainable training or education plans.
Figure 13. Human Resources
6.1. The telehealth providers must have an existing training plan on engaging or
training health workers and patients on the use of telehealth services.
6.2. The telehealth provider must have an existing training program on how to
orient and engage future health workers (allied health and health-related
professions students) on the use of telehealth.
Telehealth solutions toward Universal Health Care
As the have expressed at the beginning of this section, telehealth solutions are expected
to support healthcare reform towards universal health care. In particularly, telehealth
solutions should streamline collaboration among healthcare providers (see Figure 14,
item 7.5) across levels of health care and facilitate continuity of care (see Figure 14,
item 7.3) — to ensure that healthcare can reach even the underserved and marginalized
Filipinos (see Figure 14, item 7.1). This can be done by ensuring that telehealth
integrates with the local health care provider network (see Figure 14, item 7.2), and the
telehealth solution focuses on the needs of the people where it will be utilized (see
Figure 14, item 7.4).
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Figure 14. Universal Health Care
7.1. The telehealth provider prioritizes underserved areas as recipient of its services.
7.2. The telehealth service is recognized as part of a specific region-wide, provincewide or city-wide Health Care Provider Network (HCPN).
7.3. The telehealth service strengthens coordination and continuity of care.
7.4. The telehealth service is driven by the needs and well-being of individuals, the
family, and the community (people-oriented healthcare).
7.5. The telehealth service shows proof of coordination with public and private
facilities within an HCPN in providing all levels of care for users.
When taken all together, the connections among the TSAT components can be
appreciated. The authors demonstrate here that TSAT comprises of and captures a
logical idea of telehealth solution maturity — one that pays attention to how telehealth
solution providers perform vis-a-vis overall directions in implementation; how they
ensure a favorable environment for the telehealth solutions to thrive; and how these
telehealth solutions work towards achieving universal health care. In this sense, TSAT,
in a way, illustrates an understanding of telehealth solution maturity that is linked with
on-going societal processes — reflective of the future vision of the Philippine health
care system. Maturity, then, is not just about having an organized management body,
having appropriate funding, or having the most sophisticated technologies – these
fundamentals are vital indeed, but it is more than that. Instead, our TSAT shows that a
mature telehealth solution must demonstrate capacity to forge collaboration among
healthcare providers, facilitate continuity of care, and reach the vulnerable population.
2. Phases 2 and 3: Scale design, structure, and sample items
After outlining our concepts of telehealth solution maturity, the authors then proceeded
with the design and structure of the TSAT scale. A scale consists of values that form a
standard system of grading or measuring something — which, in our case, is the
maturity of telehealth solutions. In structuring a scale for the items the authors have
identified in the preceding section, the scale's logical and hierarchical arrangement was
ensured through the use of specific wording or phrases to denote ordered options (see
Vellis, 2003). In order to avoid receiving neutral or undecided responses in our TSAT,
the authors also decided to employ an even number of response options, which will
encourage the raters to select a particular direction of one extreme or the other. Doing
so, according to Clark and Watson (1995), will ensure that responses will “fall on one
side of the fence or the other” (p. 313).
In TSAT, each item was given four options (from 0 to 3). The grade of 3 denotes higher
maturity in a specific item of TSAT components. Furthermore, instead of using
traditional options used in the Likert scale (e.g., always, very frequently, frequently,
occasionally, rarely, very rarely, and never), the authors utilized detailed descriptions
per item to guide the raters. See Figure 15 below for the illustrative example.
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Figure 15. Sample design and structure of TSAT scale
Concept: Financing
Item: The telehealth service caters both Direct Contributors and Indirect Contributors of a NHIP
Scale:
- The telehealth service caters neither Direct Contributors1 nor Indirect Contributors2 of a
NHIP (0 pt)
- The telehealth service caters only Direct Contributors of a NHIP from members in the
formal and informal economy or individually paying members (1 pt)
- The telehealth service caters only Indirect Contributors of a NHIP which include
Sponsored Program members and indigents (2 pts)
- The telehealth service caters both Direct Contributors and Indirect Contributors of a NHIP
(3 pts)

The specific scale descriptions in Box 8 correspond with the item in which the
telehealth solution is being assessed. The grade of 3 reflects the most desired
characteristic of a mature telehealth solution on a particular item. For the financing
option, the telehealth solution will be graded with 0 if it neither caters Direct
Contributors and Indirect Contributors of a NHIP, otherwise, they will receive a grade of
3. The mean of scores per item will reflect the overall maturity score in the particular
TSAT components. For instance, in the Financing component of TSAT, the mean score of
items listed in Box 5 will identify the maturity level of a telehealth solution in terms of
financing. A visual representation of the results of assessments for each domain in the
form of a radar (spider) chart may be generated to summarize the maturity level. This
will potentially highlight the areas of the telehealth solution implementation that still
requires further improvement.
3. Phases 4: Pre-testing
Since the intended users (i.e., those who will monitor the telehealth solution maturity)
of TSAT are the regulators of telehealth solutions, the authors invited six (6) senior
research staff from UP Manila National Telehealth Center as critics. These pre-testers all
have more than three years of experience in facilitating an eHealth/telehealth solution
implementation. The authors elicit their feedback on TSAT to further exam item
appropriateness and the extent to which our proposed TSAT components and items
cover all potential dimension of telehealth solution maturity (see Villes, 2003). More
generally, the pre-testers deemed the TSAT appropriate for informing maturity of
telehealth solutions. Most of their concerns were the use broad and technical
terminologies (e.g., telepresenter, Direct and Indirect Contributors of NHIP, clinical
outcomes?), and the seemingly repetitive questions — these the authors have all
addressed in the current iteration of the TSAT (see Annex 1).

1

2

Those who have the capacity to pay premium contributions such as members in the formal economy or
workers with formal contracts and fixed terms of employment, including workers in the government and the
private sector and members in the informal economy, or those who are not covered by formal contracts or
agreements and whose premium contributions are self-paid or subsidized by another individual or institution.
This also includes population segments who contribute voluntarily.
Those who do not have the capacity to pay premium contributions and are thus subsidized by another
individual or institution.
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VI. Conclusion
In this paper discussed the authors’ preliminary ideas on telehealth solution maturity
and the need to develop a rubric to appraise it. The authors highlighted, in particular,
the co-constitutive relation of the social and technical components of telehealth
solutions — which was captured by the concepts of eHealth environment and ICT
environment — and its situatedness, or the idea that telehealth solution implementation
is intertwined with the gradual and/or drastic reforms in the society. The latter concept
was captured by including UHC principles (UHC Law) since elaborates the future, longterm vision of the Philippine healthcare sector. Through these three main concepts, the
authors propose the current iteration of TSAT.
While the TSAT has the potential to provide a more specific maturity rating of telehealth
solutions in the Philippines — provided that it was designed to be particular in the
Philippine situation — it still has limitations. The TSAT as an assessment tool à
la scorecard can inform telehealth solution implementers how they can integrate with
local health systems. The current version of the TSAT have limited technical capabilities
to submit a ready to use assessment tool at the end of our project. Given that the pretesting was based mainly on subjective comments, future studies can focus on the
quantitative analysis of reliability and validity of TSAT as an assessment tool that can
predict the maturity of telehealth solutions. Nevertheless, what the authors have
accomplished so far is the conceptual component of this assessment tool, which other
researchers can use as a springboard for future studies on this topic. These limitations
make our TSAT an emerging tool — indeed, much work still needs to be done.
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Annex 1. Telehealth Solution Assessment Tool
Domains

No.

Criteria

Scoring

I. WHO National eHealth Strategy Elements
Leadership/Governance and Management
1

2

A national/local
governing body
oversees the
implementation of
telehealth service to
monitor its
performance,
compliance, and
progress against plans
and to set its direction
in line with national
visions and goals.

The telehealth service operates without set
visions and goals (0 pt)

The governing body
applies mature
strategies and
mechanisms for
evaluating the
stakeholder needs,
directions, decisions,
performance,
compliance and
progress of the
telehealth service
implementation.

The telehealth service is not supervised by any
governing body and lacks any strategy or
mechanism for evaluating stakeholder needs,
directions, decisions, performance, compliance,
and progress of the telehealth service
implementation
(0 pt)

The telehealth provider operates solely for profit
and its implementation is not monitored by a
governing body (1 pt)
The telehealth service is in partnership with a
non-profit organization and operates to meet its
own visions and goals (2 pts)
The telehealth service is monitored by a
governing body and aligns its objectives with the
national development goals (3 pts)

The telehealth service is not supervised by any
governing body but the management employs
minimal strategies or mechanisms for evaluating
stakeholder needs, directions, decisions,
performance, compliance, and progress of the
telehealth service implementation (1 pt)
The telehealth service is supervised by a
governing body and applies minimal strategies
and mechanisms for evaluating the stakeholder
needs, directions, decisions, performance,
compliance and progress of the telehealth service
implementation.
(2 pts)
The governing body fully employs established
strategies and mechanisms for evaluating the
stakeholder needs, directions, decisions,
performance, compliance and progress of the
telehealth service implementation. (3 pts)

3

The telehealth service

The telehealth service does not operate under a
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operates under a
management structure
that complies with
organizational maturity
standards.

management structure (0 pt)
The telehealth service operates under a
management structure but has no proof that it
underwent organizational maturity assessment
or that it complies with organizational maturity
standards
(1 pt)
The telehealth service operates under a
management structure and has proof of limited
compliance to organizational maturity standards.
(2 pts)
The telehealth service operates under a mature
management structure that fully complies with
organizational maturity standards (3 pts)

Telehealth Service Outcomes
4

Clinical outcomes of the Input- or technology-centered descriptions; no
telehealth service are
mention of results (0 pt)
described and/or
defined.
Health information management outcomes are
defined/ described (1 pt)
Health services management outcomes are
defined/ described – changes in effectivity of
care, access, availability, efficiency, affordability,
acceptability (user and patient satisfaction of the
services) (2 pts)
Clinical outcomes are defined (changes in M&M)
(3 pts)

5

The telehealth service
ensures the quality,
usefulness, and
compliance to national
and international
standards of data and
information collected,
stored, and
transmitted.
All data and
information, collected,
stored, and transmitted
must be accurate,
complete, reliable and
valid.

The telehealth service has no proof of existing
protocol to ensure the quality, usefulness, and
compliance to national and international
standards of data and information collected,
stored, and transmitted (0 pts)
The telehealth service relies only on internal
strategies or mechanisms to ensure the quality,
usefulness, and compliance to national and
international standards of data and information
collected, stored, and transmitted (1 pt)
The telehealth service relies on a mix of internal
strategies or mechanisms and specific external
protocols of the national government, regulating
agencies, national insurance providers, and/or
private insurers in ensuring the quality,
usefulness, and compliance to national and
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international standards of data and information
collected, stored, and transmitted (2 pts)
The telehealth service employs strict
implementation of specific protocols of the
national government, regulating agencies,
national insurance providers, and/or private
insurers in ensuring the quality, usefulness, and
compliance to national and international
standards of data and information collected,
stored, and transmitted to ensure the quality,
usefulness, and compliance to national and
international standards of data and information
collected, stored, and transmitted (3 pts)
6

The telehealth service
employs a feedback
mechanism to identify
technology-based
improvements based
on the needs of its
users.

The telehealth provider does not employ any
feedback mechanism (0 pt)
The telehealth provider is in the process of
developing a feedback mechanism to determine
areas of improvement in its operations (1 pt)
The telehealth provider gets feedback from both
clients and tele-experts through discussion (2
pts)
The telehealth provider employs a feedback
mechanism through documentation using
tailored forms or surveys that seek to identify
technology-based improvements based on the
needs of the users (3 pts)

Standards
7

Telehealth providers
ensure that the
telehealth service
complies with
telemedicine practice
standards and
guidelines for clinical
care3.

Telehealth providers does not comply with
established telemedicine practice guidelines for
clinical care (0 pt)
Telehealth providers recognizes telemedicine
practice standards and guidelines but has not
shown any proof of compliance (1 pt)
Telehealth providers show proof of limited
compliance to telemedicine practice standards
and guidelines for clinical care (2 pts)
The telehealth provider shows proof of full
compliance to all telemedicine practice standards
and guidelines (3 pts)

3

UHC Law, Under Human Resources for Health
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8

The telehealth service
complies with the
telehealth technical
requirements of the
national government,
the regulating agency,
national insurance
provider, and private
insurers.

The telehealth provider does not comply with the
telehealth technical requirements of the national
government, the regulating agency, national
insurance provider, and private insurers (0 pt)
The telehealth provider recognizes the telehealth
technical requirements of the national
government, the regulating agency, national
insurance provider, and private insurers but
shows no proof of compliance (1 pt)
The telehealth provider shows proof of limited
compliance with the telehealth technical
requirements of the national government, the
regulating agency, national insurance provider,
and private insurers
(2 pts)
The telehealth provider shows proof of full
compliance with the telehealth technical
requirements of the national government, the
regulating agency, national insurance provider,
and private insurers (3 pts)

9

The telehealth provider
complies with the data
protection and data
privacy policies,
procedures, and
guidelines on the
storage and
management of health
and health-related data,
as well as rules and
procedures on
authorization and
access to individual’s
information.4

The telehealth provider does not comply with
the data protection and data privacy policies,
procedures, and guidelines in the management of
health and health-related data, as well as rules
and procedures on authorization and access to
individual’s information (0 pt)
The telehealth provider solely employs internal
guidelines on the storage and management of
health and health-related data, as well as rules
and procedures on authorization and access to
individual’s information (1 pt)
The telehealth provider has limited
compliance on specific protocols based on data
protection and data privacy procedures, and
guidelines of the national government, regulating
agencies, national insurance providers and/or
private insurers on the storage and management
of health and health-related data (2 pts)
The telehealth provider has full compliance on
specific protocols based on data protection and
data privacy procedures, and guidelines of the
national government, regulating agencies,
national insurance providers and/or private
insurers on the storage and management of

4

UHC Law, Under Governance and Accountability, On Evidence-Informed Sectoral Policy and Planning for UHC
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health and health-related data (3 pts)
10

The telehealth service
has undergone Health
Technology
Assessment5 (HTA)
based on WHO HTA
guidelines.

The telehealth service has not been subjected to a
Health Technology Assessment based on WHO
HTA guidelines (0 pt)
The telehealth service is currently in the process
of undergoing Health Technology Assessment (1
pt)
The telehealth service has already undergone
Health Technology Assessment, but has not yet
completely passed the assessment (2 pts)
The telehealth service has passed the Health
Technology Assessment (3 pts)

Infrastructure
11

The telehealth provider
ensures that the
physical infrastructure
(e.g. networks), core
services, and
applications of the
telehealth service
comply with quality
requirements and
technology standards
of the national
government, regulating
agencies, national
insurance providers,
and/or private
insurers.

The telehealth provider does not have an
established physical infrastructure, core services,
and applications for its telehealth service (0 pt)
The telehealth provider employs internal
strategies or mechanisms for the management
and maintenance of their physical infrastructure,
core services, and applications of the telehealth
service
(1 pt)
The telehealth provider has minimal compliance
with quality requirements and technology
standards of the national government, regulating
agencies, national insurance providers, and/or
private insurers for the management and
maintenance of their physical infrastructure, core
services, and applications of the telehealth
service. (2 pts)
The telehealth provider has full compliance with
quality requirements and technology standards
of the national government, regulating agencies,
national insurance providers, and/or private
insurers for the management and maintenance of
their physical infrastructure, core services, and
applications of the telehealth service. (3 pts)

Financing
12

The telehealth service
must consist of

The telehealth service is paid purely out of pocket
such as voluntary health insurance through HMO

5

UHC Law, Under Governance and Accountability, On HTA
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13

population-based
services subsidized by
the National
Government or the LGU
and/or individualbased services covered
by a National Health
Insurance Program
(NHIP) or by other
privately-pooled
spending (through
private institutional
health spending, Outof-Pocket (OOP)
payments or external
financing)6

and through financing from donors or grants
coursed through government organizations or
NGOs (0 pt)

The telehealth service
caters both Direct
Contributors and
Indirect Contributors of
a NHIP7

The telehealth service caters neither Direct
Contributors* nor Indirect Contributors** of a
NHIP (0 pt)

The telehealth service is financed through
privately-pooled spending such as private
institutional health spending that are schoolbased and employment-based (1 pt)
The telehealth service is subsidized by one of the
three: the national government, the Local
Government Unit (LGU), or a NHIP (2 pt)
The telehealth service is covered by at least two
or ALL of the main source of revenue for health
services (DOH, LGU, or a NHIP) (3 pts)

The telehealth service caters only Direct
Contributors of a NHIP from members in the
formal and informal economy or individually
paying members (1 pt)
The telehealth service caters only Indirect
Contributors of a NHIP which include Sponsored
Program members and indigents (2 pts)
The telehealth service caters both Direct
Contributors and Indirect Contributors of a NHIP
(3 pts)
*Those who have the capacity to pay premium
contributions such as members in the formal
economy or workers with formal contracts and
fixed terms of employment, including workers in
the government and the private sector and
members in the informal economy, or those who
are not covered by formal contracts or agreements
and whose premium contributions are self-paid or
subsidized by another individual or institution.
This also includes population segments who
contribute voluntarily.
**Those who do not have the capacity to pay
premium contributions and are thus subsidized by
another individual or institution.

6

UHC Law, Under Financing
UHC Law, Under Financing

7
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14

The pricing of case
rates for a telehealth
service must be
developed in
consultation with the
national government
(DOH8, DOF, DBM, and
other concerned
government agencies),
LGUs, a NHIP, and NonGovernment
Organizations (NGOs).

The telehealth provider does not show any basis
for its pricing or proof of compliance with
established pricing schemes of case rates for
telehealth services and other requirements of
regulating agency (0 pts)
The telehealth provider has established pricing
schemes based on own preference, preference of
tele-experts, market research, and other internal
arrangements (1 pt)
The telehealth provider shows proof of
compliance with established pricing schemes of
case rates for telehealth services (2 pts)
The telehealth provider shows proof of
compliance to both established pricing schemes
of case rates for telehealth services and other
requirements of regulating agency (3 pts)

15

The telehealth service
is anchored on a
sustainable financing
plan9.

The telehealth provider has no proof of existing
financing plan (0 pt)
The telehealth provider has an existing financing
plan but relies mainly on privately-pooled
spending such as OOP payments, private
institutional health spending, or through external
financing from donors (1 pt)
The telehealth provider has a financing plan with
financing schemes engaged to either the national
government, the LGU OR a NHIP (2 pts)
The telehealth provider has a sustainable
financing plan with financing schemes covered by
the national government, the LGU, AND a NHIP (3
pts)

8

UHC Law, Under Regulation, On Affordability
UHC Law, Under Financing

9

Developing an evaluation framework on Telehealth implementation in the Philippines

48

16

The pricing of
telehealth service is
readily accessible to
the public10.

The telehealth provider does not disclose any
information on the pricing of its telehealth
service
(0 pt)
The telehealth provider is transparent on its
pricing only when the tele-expert or telepresenter starts to access the telehealth service
(1 pt)
The pricing of the telehealth service is available
through inquiries within the platform or among
the tele-experts without having to avail the
telehealth service (2 pts)
The pricing of the telehealth service is made
readily available by the telehealth provider to the
general public through communication channels,
marketing strategies, and other means of
disseminating information (3 pts)

17

The telehealth provider
has capital outlay for
infrastructure,
equipment, and other
relevant assets and its
maintenance, repair,
and upgrade.

The telehealth provider does not have
appropriations for the procurement of its own
infrastructure, equipment, and other relevant
assets and its maintenance, repair, and upgrade.
(0 pt)
The capital outlay for the infrastructure,
equipment, and other relevant assets and its
maintenance, repair, and upgrade is fully funded
by the payments of clients (1 pt)
The capital outlay for the infrastructure,
equipment, and other relevant assets and its
maintenance, repair, and upgrade is partially
funded by the payments of clients and partially
funded by an external source through subsidies.
(2 pts)
The capital outlay for the infrastructure,
equipment, and other relevant assets and its
maintenance, repair, and upgrade is fully funded
by a specific external fund source such as the
government or stakeholders and is not sourced
from clients. (3 pts)

Health Workforce
18

The telehealth
providers must have an
existing training plan
on engaging or training

The telehealth provider has no capacity building
program for health workers and patients on the
use of telehealth services (0 pt)

10

UHC Law, Under Regulation, On Affordability
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health workers and
patients on the use of
telehealth services11.

The telehealth provider is in the process of
developing a capacity building program for
health workers and patients on the use of
telehealth services (1 pt)
The telehealth provider has developed a capacity
building program for health workers patients on
the use of telehealth services but has not yet
proceeded with its implementation (2 pts)
The telehealth provider is already implementing
a capacity building program for health workers
and patients on the use of telehealth services (3
pts)

19

The telehealth provider
must have an existing
training program on
how to orient and
engage future health
workers (allied health
and health-related
professions students)
on the use of
telehealth12.

The telehealth provider has no existing training
program on how to orient and engage future
health workers on the use of telehealth (0 pt)
The telehealth provider is in the process of
developing a training program on how to orient
and engage future health workers on the use of
telehealth (1 pt)
The telehealth provider has developed a training
program on how to orient and engage future
health workers on the use of telehealth but has
not yet proceeded with its implementation (2
pts)
The telehealth provider is already implementing
a training program for health workers and
patients on the use of telehealth services (3 pts)

II. Universal Health Care (UHC) Principles/ UHC Law
20

The telehealth provider The telehealth provider does not cater
prioritizes underserved underserved areas (0 pt)
areas as recipient of its
services 13
The telehealth services only caters those areas
with maximum accessibility to healthcare (1 pt)
The telehealth provider is in the process of
expanding its services to underserved areas (2
pts)
The telehealth service is designed mainly for the
underserved areas and also caters those areas
with more accessibility to healthcare (3 pts)

11

UHC Law, Under Human Resources for Health
UHC Law, Under Human Resources for Health
13
UHC Law, Under Regulation, On Equity
12
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21

The telehealth service
is recognized as part of
a specific region-wide,
province-wide or citywide Health Care
Provider Network
(HCPN)14

The telehealth provider is not part of any regionwide, province-wide or city-wide HCPN or any
small-scale network of healthcare providers not
recognized as a HCPN (0 pt)
The telehealth provider is part of a small-scale
network of healthcare providers that is not
recognized as a HCPN (1 pt)
The telehealth provider has evident engagement
or efforts to integrate with a region-wide,
province-wide or city-wide HCPN (2 pts)
The telehealth provider is an active member part
of a region-wide, province-wide, or city-wide
HCPN
(3 pts)

22

The telehealth service
strengthens
coordination and
continuity of care15

The telehealth service does not support
coordination and continuity of care (0 pt)
The telehealth recognizes the HCPN’s
coordination mechanisms covering continuity of
care but does not support it (1 pt)
The telehealth service supports the HCPN’s
coordination mechanisms, but does not cover the
entire continuum of care (2 pts)
The telehealth service follows the HCPN’s
coordination mechanisms throughout the
continuum of care (3 pts)

23

The telehealth service
is driven by the needs
and well-being of
individuals, the family,
and the community
(people-oriented
healthcare)16

The telehealth service gives no priority to the
needs and well-being of the individuals, the
family, and the community (0 pt)
The telehealth service gives minimum priority to
the needs and well-being of the individual, the
family, and the community (1 pt)
The telehealth service gives maximum priority to
the needs and well-being of the individual, the
family, and the community (2 pts)
The telehealth service mainly operates based on
the needs and well-being of individuals, the
family, and the community (3 pts)

14

UHC Law, Under Health Service, On Organization of Local Health Systems
UHC Law, Under Health Service Delivery, On Organization of Local Health Systems
16
UHC Law, Under Health Service Delivery
15
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24

The telehealth service
shows proof of
coordination with
public and private
facilities within an
HCPN in providing all
levels of care for users.

The telehealth service is not part of a HCPN and
does not integrate or coordinate with
stakeholders to support different levels of care.
(0 pt).
The telehealth service is not part of an HCPN but
integrates or coordinates with stakeholders to
support different levels of care (1 pt)
The telehealth service shows proof of
coordination with public and private facilities
within an HCPN but only for specialized services
and not all levels of care. (2 pt)
The telehealth service shows proof of
coordination with public and private facilities
within an HCPN in providing all levels of care (3
pts).
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