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. RESEARCH CONSIDERATIONS

This chapter on future research highlights crosscutting evidence gaps observed across

a range of interventions in relation to effectiveness, resource use and cost-effectiveness,

and gender, equity and rights. In addition, specific research questions are provided for each

of the interventions, based on the gaps identified through the evidence-to-decision
framework and GDG.

1.1
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Overarching research gaps

The following sections describe the overarching research priorities identified through this
guideline process. These reflect the general areas in which the available evidence was found

to be of low or very low certainty or confidence, or where no direct evidence was identified.
Where studies were available, in some cases the certainty or confidence of the evidence was
affected by poor reporting of outcomes, studies with small numbers of participants, and limited
representation across different settings.

Annex 6 maps the state of evidence and its gaps based on the findings from the effectiveness
reviews for the included digital health interventions.

EFFECTIVENESS

For many of the interventions, the available evidence on effectiveness was sparse. Future research
should measure health system process improvements that may immediately result from the
digital intervention, such as health workers"adherence to recommended practice, as well as
related distal health outcomes. Researchers should be realistic about the extent to which digital
health interventions can impact on distal health outcomes, which are often affected by a variety
of factors beyond the interaction with the digital intervention. Additionally, effectiveness studies
need to include ways of concurrently monitoring technological performance (for example, do
messages reach intended individuals?) and behavioural performance or user engagement (e.g. do
individuals who get messages listen to or read them, and subsequently act on them?).



RESOURCE USE AND COST-EFFECTIVENESS

The studies included in the systematic reviews of the effectiveness of the digital interventions
considered by the guideline identified limited evidence on the resources used to implement
these interventions. Costing studies should assess costs over a longer period, with appropriate
accounting of amortization and maintenance of equipment and the continuous user support
required. Future research should explore the cost-effectiveness, and potential for cost savings of
the identified intervention and additional savings achieved through combining interventions.

GENDER, EQUITY AND RIGHTS

Further research needs to encompass a wider range of contexts and populations, including
populations with poor access to digital or conventional health services, in order to better
understand and mitigate any potential negative impacts on gender, equity and rights. Key research
questions include how digital health interventions can help to reduce disparities in linking to

the wider health system and whether these interventions may create further inequities in some
settings as a consequence of poor network coverage, limited control of mobile devices, or a lack of
other resources. Research should also explore unintentional exacerbation of inequities based on
who has access to digital devices, and who has access to network connectivity.

IMPLEMENTATION RESEARCH

Due to the strong focus on integrated health systems and interoperability, future research
should also examine the synergies across different combinations of digital health interventions
to determine which packages of interventions are most effective and cost-effective. Addressing
this question is important given the potential complexity of implementing packages of digital
interventions and the costs of establishing and maintaining these systems. Specific questions
include the following.

What is the feasibility and effectiveness of combining different digital health interventions?

What are the non-digital health and supporting interventions (for example, enhanced
transportation, supervision) that should be packaged together with digital health interventions
to ensure their effectiveness, acceptability and feasibility?

What are the minimum requirements of a country’s enabling environment (infrastructure,
governance, workforce, interoperability and standards) to support the different recommended
digital health interventions?

How can the fidelity (i.e. the roll out of all the critical components of the intervention as
intended) of implementation at scale be facilitated?

Frameworks such as RE-AIM (Reach, Effectiveness, Adoption, Implementation, and Maintenance)
may be useful in structuring the implementation research (87).
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1.2 Considerations for the design of
future evaluations

The GDG also identified several issues related to the design of future evaluations of digital health
interventions, including the following:

Health system focused digital interventions, such as stock management and birth and death
notification, are often complex in the number of components, behaviours targeted, and
organizational levels involved (89). These factors may make designs such as randomized
controlled trials for evaluating the effectiveness of these interventions difficult to apply. Other
designs may therefore need to be considered, such as controlled before-and-after studies,
stepped-wedge randomized controlled trials and interrupted time series studies.

While there is value in evaluating changes in client/patient health outcomes, intermediate
outcomes are also critical for the evaluation of digital health interventions. For example, the
effect of decision support on client/patient health outcomes are influenced not only by the
information delivered through the digital system, but also by a host of other factors, including
access to medicines, their cost, family support, and biomedical factors such as whether the
individual responds appropriately to recommended treatments or has comorbidities. A logical
framework of how the digital intervention functions may be helpful in understanding the
pathways through which the intervention influences a targeted behaviour or health system
challenge and in selecting appropriate outcomes along these pathways.

Digital technologies provide new opportunities to capture research data for measuring
the effectiveness of implementations in real time, thus facilitating the ability to conduct
evaluations more rapidly. Incorporating the research data collection needs for primary and
secondary outcomes of interest at the design stage can ensure that the data needed to
measure these outcomes is captured alongside the implementation.

Rapid changes in digital technologies and the iterative approaches often used for software
development may force digital health interventions to evolve during evaluation periods, which
may pose challenges for the evaluation process. Detailed process evaluations running alongside
impact evaluations may be helpful in understanding the effects of incremental changes in the
digital interventions over time.

Future research efforts should establish common metrics and tools for assessing the
effectiveness and cost-effectiveness of digital health interventions
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The tables below illustrates the general trends in the evidence found in the effectiveness reviews,
demonstrating low and very low certainty evidence across most interventions. For more details

on the specific interventions and outcomes, please review the summary of findings in Web
Supplement 1.

In addition, specific research gaps and accompanying illustrative research questions are listed
Table A5.4. These questions should be addressed using rigorous methods.




TABLE A5.1

EFFECTIVENESS EVIDENCE FOR CLIENT INTERVENTIONS
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INTERVENTION consequences Resource use acceptability health services status and well-being
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TCC stands for targeted client communication. This intervention was reviewed across five population groups.
This table does not reflect information on satisfaction and acceptability obtained from qualitative reviews.
The comparison for all interventions reflected on these tables is standard care. Please see Web Supplement 1 for other comparison groups for TCC.
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EFFECTIVENESS EVIDENCE FOR HEALTH SYSTEM INTERVENTIONS
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UNKNOWN LITTLE OR NO DIFFERENCE POSITIVE EFFECT NEGATIVE EFFECT

Not applicable/Not measured

May make little or no difference
(low certainty evidence)

Uncertain effect because of
very low certainty evidence

No evidence identified

Probably makes
little or no difference

(moderate certainty evidence)

May have benefits
(low certainty evidence)

@ Size of bubbles reflects the number of studies contributing to the outcome
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Intervention-specific research gaps

Table A5.4 outlines the specific research gaps, with illustrative research questions, identified for
each of the interventions included in the guideline. These research questions should be addressed
using rigorous methods.

TABLE A5.4 RESEARCH GAPS

EVIDENCE-
TO-DECISION
INTERVENTION DOMAIN RESEARCH GAPS AND ILLUSTRATIVE RESEARCH QUESTIONS
BIRTH AND o What is the effect of birth and death notification on the quality and timeliness
DEATH of birth and death reporting or on the accountability for responding to the
NOTIFICATION Effectiveness data?
Does notification by mobile devices lead to more timely and complete legal
registration, in the case of births, increased coverage and timeliness of health
and other social services (e.g. vaccination), or in the case of deaths, increased
recording of the causes?
@ What is the acceptability of birth and death notification via mobile devices,
rather than through standard practices of notification? Research should include
Acceptability how these interventions interact with the sociocultural norms and needs of
different communities regarding births and deaths and their notification.
o What are the legal, ethical, data security and policy requirements for allowing
new groups of people or cadres of health worker to notify births and deaths?
Feasibility What types of modification to existing legal frameworks would be needed to
implement birth and death notification by mobile devices at national scale?
What are the most appropriate ways to train health workers and other people
designated to use birth and death notification?
In what ways do birth (and infant death) notification provide opportunities to
link maternal health records with child health outcomes?
See overarching research gaps in section 5.1
Resource use
@ How does this intervention increase or decrease health-related disparities? Are
there population groups or settings that may not be able to benefit from this
Gender, equity intervention, and how can this be addressed?
and rights
PAGE 6 a"a



INTERVENTION

EVIDENCE-
TO-DECISION
DOMAIN

RESEARCH GAPS AND ILLUSTRATIVE RESEARCH QUESTIONS

Stock 0 What is the effect of stock notification and commodity management via mobile
NOTIFICATION devices on improved availability/reduced stock-out of commodities at the
AND Effectiveness point of care?
at are the health system conditions that contribute to the effectiveness
COMMODITY What are the health syst ditions that contribute to the effecti
MANAGEMENT .. . .. .
of this intervention (for example, supervision of health workers, effective
transport of products, drug access/purchase policies)?
Future research should also be conducted across a range of settings.
@ No research gaps identified
Acceptability
° How can digital stock notification and commodity management systems be
implemented so that they are aligned closely with both national ordering
Feasibility routines and local needs, and are also supported by well-functioning national
and subnational commodity management?
What can be learnt from practices in logistics management information
systems used outside of the health sector that may be applicable to primary
health care settings?
What are the potential cost savings from introducing digital stock notification,
e for example through reducing the need for buffer stock and improving the
Resource use accuracy of stock need forecasts?
@ See overarching research gaps in section 5.1
Gender, equity
and rights
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EVIDENCE-
TO-DECISION

INTERVENTION DOMAIN

RESEARCH GAPS AND ILLUSTRATIVE RESEARCH QUESTIONS

CLIENT'-TO-
PROVIDER
TELEMEDICINE

O

Effectiveness

What types of digital channel used in facilitating client-to-provider
telemedicine are most effective (for example, transfer of images, voice, text,
and other delivery channels)? Under which circumstances should these
different channels be used?

Future research should include the following outcomes:
use of health services

health behaviour, status and well-being

health worker and client satisfaction

unintended consequences, including the specific risks and safety concerns for
implementing telemedicine different health domains or conditions.

o

Acceptability

How does this intervention influence health workers’ability to communicate
or explain information to clients, including issues of liability? Linked to this, in
what ways does this intervention change interactions between clients/patients
and health workers?

Further research in low- and middle-income settings is especially needed.

What mechanisms can address identified implementation barriers, such as
concerns about data privacy obtaining informed consent, and challenges

Feasibility in network connectivity that may compromise the quality of information
exchanged (e.g. loss of quality of image files, interrupted connection)?
What are the resources needed to implement client-to-provider telemedicine,
1=

Resource use

and what is the cost-effectiveness of this intervention? This should include
research on the cost-effectiveness of different delivery channels, such as voice-
based consultations, image exchanges and other modalities to facilitate client-
to-provider telemedicine for different health issues.

©

Gender, equity

and rights

How does this intervention increase or decrease health-related disparities? Are
there population groups or settings that may not be able to be able to benefit
from this intervention, and how can this be addressed?

Although WHO's Classification of digital health interventions v1.0 uses the term "client” (13), the terms "individual” and "patient” may be used
interchangeably, where appropriate.



EVIDENCE-
TO-DECISION
DOMAIN

RESEARCH GAPS AND ILLUSTRATIVE RESEARCH QUESTIONS

INTERVENTION

PROVIDER-
TO-PROVIDER
TELEMEDICINE

O

Effectiveness

What are the conditions that contribute to the effectiveness of provider-to-
provider telemedicine?

Future research should include the following outcomes:

health worker performance and adherence to recommended practice, quality
of care provision

health behaviour, status and well-being
health worker and client satisfaction

unintended consequences, including the specific risks and safety concerns
for implementing telemedicine different health domains or conditions.

o

Acceptability

How is provider-to-provider telemedicine perceived by health workers to
influence inter-professional interactions and collaboration?

@

What are the potential barriers to implementing these interventions, and
how can these be mitigated? Such barriers include, for example, challenges

Feasibility in connectivity and its resulting consequences on the quality of information
exchange (e.g. loss of quality of image files, interrupted connections).
What are the resources needed to implement provider-to-provider
x[=)

Resource use

telemedicine, and what is the cost effectiveness of this intervention?

This should include research on the cost-effectiveness of different delivery
channels, such as voice-based consultations, image exchanges and other
modalities, to facilitate provider-to-provider telemedicine for different
health issues.

©

Gender, equity

and rights

See overarching research gaps in section 5.1




INTERVENTION

EVIDENCE-
TO-DECISION
DOMAIN

TARGETED
CLIENT
COMMUNICATION

O

Effectiveness

RESEARCH GAPS AND ILLUSTRATIVE RESEARCH QUESTIONS

How does the frequency, dose, delivery channel and overall exposure to
content of targeted client communication affect behaviour change and health
outcomes?

Future research on effectiveness should consider the following outcomes:
use of health services
health behaviour, status and well-being
satisfaction with services
knowledge and attitudes (for adolescent populations)

unintended consequences.

O

Acceptability

Most studies to date have asked people about their views were they to

receive targeted communications via mobile devices, while some studies have
evaluated people’s experiences within pilot projects or randomized trials.
Future research should focus on the views of participants involved in national-
scale targeted client communication programmes.

What is the acceptability of different formats and delivery mechanisms across
different sociocultural contexts and population groups, such as adolescents?

O

Feasibility

What strategies can be used to address privacy concerns and to mitigate any
potential negative effects of transmitting sensitive health content, including
ways to enforce consent and the ability to opt out of programmes?

What ways can be used to maintain contact with clients who regularly change
their phone numbers, or who have limited or shared access to mobile devices?

—
[+]-]
=[]

Resource use

What is the cost-effectiveness of different delivery channels, such as voice, text
messages, USSD, and smartphone applications?

©

Gender, equity
and rights

What strategies can be used to ensure equal access to and use of targeted
client communication services for all groups, including people with poor access
to mobile devices and/or poor network coverage, people who speak minority
languages and people with low literacy or poor technological literacy and skills?

Future research assessing the effectiveness of targeted client communication
using mobile devices should make efforts to ensure that disadvantaged
populations are included. Trials should avoid excluding, wherever possible,
participants on the basis of mobile device ownership, literacy levels, language
or participation in formal health care programmes.

Other

Where possible, research should take an integrated approach that includes
outcomes across the continuum of care in pregnancy, childbirth and child
health, as well as across sexual and reproductive health in general.
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EVIDENCE-

TO-DECISION
INTERVENTION DOMAIN RESEARCH GAPS AND ILLUSTRATIVE RESEARCH QUESTIONS
HEALTH o What is the effectiveness of health worker decision support via mobile devices
WORKER across different settings, health domains, levels of health care, and among
DECISION Effectiveness health workers with different levels of training? Future research should focus
SUPPORT on these outcomes:
health worker performance and adherence to recommended practice, quality
of care provision
clients/patients’use of services
clients’/patients’ health behaviour, status and well-being
health worker and client satisfaction
unintended consequences.
@ How is decision support via mobile devices perceived by health workers and
clients, and how does it influence their interactions in the provision of services?
Acceptability
° What mechanisms can be used to validate the health content within decision
support systems, to ensure that the recommended clinical practices are
Feasibility congruent with the best available evidence?
See overarching research gaps in section 5.1
Resource use
@ See overarching research gaps in section 5.1
Gender, equity
and rights
Other What mechanisms can be used to ensure that decision support tools evolve
with new clinical evidence and subsequent policy changes? The development
of the clinical algorithms used within decision support systems is presently an
inexact science. Further research is needed to identify best practice, to develop
and refine these algorithms both in terms of their clinical effectiveness and
their ease of use and acceptability for health workers and clients. The use of
artificial intelligence for the development of decision support systems is an
emerging area that may help to refine algorithms, but more research is needed
on acceptability, feasibility and ethics.
PAGETT _® _



INTERVENTION

EVIDENCE-
TO-DECISION
DOMAIN

DIGITAL
TRACKING

WITH DECISION
SUPPORT AND
TARGETED CLIENT
COMMUNICATION

O

Effectiveness

RESEARCH GAPS AND ILLUSTRATIVE RESEARCH QUESTIONS

What is the effectiveness of digital tracking across different settings and health
domains? Research should focus on these outcomes:

health worker performance and adherence to recommended practices;
quality of care provision

clients/patients’ use of health services, including follow-up services
quality of data on the services provided

clients’/patients’ health behaviour, status and well-being

health worker and client satisfaction

unintended consequences.

o

Acceptability

What approaches can be used to minimize the dual burden on health workers
of operating paper and digital systems?

Feasibility

What are the policy requirements for transitioning from paper to digital
systems for client health records, including the establishment and
institutionalized use of unique identification mechanisms?

What are the implementation approaches and requirements for maintaining
a longitudinal client record across the continuum of care and for ensuring
linkages of records across different facilities?

How should service delivery be planned for those individuals and communities
who opt out of tracking when digital tracking systems are implemented at
scale?

—)
==
==

Resource use

What are the resources needed to implement and maintain digital tracking
combined with health worker decision support and/or targeted client
communication?

Future research should also identify the potential savings from removing

or reducing the costs of printing and assess the cost-effectiveness of these
interventions. Modelling approaches such as the Lives Saved Tool (88) may be
helpful.

@

Gender, equity
and rights

How can digital tracking be implemented among marginalized populations,
such as migrants and displaced populations, which may not be included within
a unique identification system?

Other

What are the key feasibility, acceptability, resource use and equity
considerations linked to incorporating emerging technologies that use
biometric identification data to uniquely identify each client, including infants?
This includes technologies such as facial recognition and fingerprint and optical
scanning.
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EVIDENCE-

TO-DECISION
INTERVENTION DOMAIN RESEARCH GAPS AND ILLUSTRATIVE RESEARCH QUESTIONS
MLEARNING 0 What are the health system conditions that contribute to the effectiveness of
mLearning? Research should include these outcomes:
Effectiveness health worker skills and attitudes, including long-term effects on these
outcomes

health worker performance and adherence to recommended practice; quality
of care provision

client health behaviours

unintended consequences.

@ No research gaps identified

Acceptability

° What are the potential barriers to implementing this intervention, including
potential losses to the per diem remuneration received by health workers when
Feasibility shifting from face-to-face to mLearning modalities?
What are the resources needed to implement mLearning, and what is the
== cost-effectiveness of these interventions? Research should consider the cost-
Resource use effectiveness across different mLearning delivery channels.

Resource use and cost-effectiveness was recognized as a cross-cutting research
gap across all of the examined digital health interventions.

@ See overarching research gaps in section 5.1

Gender, equity
and rights
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