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EXECUTIVE SUMMARY

Digital technologies have demonstrated significant potential to advance progress towards End TB
targets and are increasingly used as a tool for TB programmes in low and middle-income countries.
Digital technologies are being applied in varied and innovative ways to help overcome some of the key
challenges and barriers that limit efforts for prevention, detection, treatment and management of TB,
such as digital tools to promote treatment adherence, support learning and knowledge dissemination,
and improve the quality, accessibility, and sharing of TB programme data.
However, the strength of evidence supporting the application of technologies used in TB is limited. Even
where evidence exists, implementation and scale-up of these technologies across different settings
depends on real-world, context-specific factors. Implementation research (IR) is the systematic approach
to identifying and examining challenges and bottlenecks related to the development, implementation,
and scale-up of health interventions. IR can provide critical insights for developing and testing effective
strategies designed to overcome barriers to roll-out of new technologies, determining the best way
to introduce innovations into the health system and promoting large-scale usage and sustainability.
The Implementation research for digital technologies and tuberculosis toolkit (IR4DTB) has been
designed for TB programme implementers (middle and senior-level managers) and other decision
makers who are interested in trialling, or currently implementing, digital technology tools and are seeking
guidance on how to conduct IR to evaluate the implementation and scale up of digital technologies
within TB programmes. The toolkit is organised into six modules that reflect key steps in the IR process
and guides users through conceptualising, budgeting, and preparing for an IR study. The activities
and examples contained within this toolkit have been designed to facilitate the development of a
comprehensive IR proposal that can be used to support fundraising efforts for future research.
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INTRODUCTION

Understanding implementation research
Digital technologies have emerged as novel approaches to improving patient outcomes and pragmatic
use of resources by tuberculosis (TB) programmes. The increasing global availability of such technologies,
resulting from decreasing hardware prices and expanding cellular and internet coverage, has enabled
their wider use for improved health outcomes, including at critical stages of the TB patient pathway.
However, the strength of evidence supporting the application of new digital technologies is limited. While
some digital tools applied to TB or related health care practice areas (e.g. antiretroviral treatment) have
demonstrated an impact on improving health outcomes or resource management under experimental
research conditions (e.g. randomized controlled trials and quasi-experimental studies), others rely
instead on observational or descriptive evidence, such as surveillance of process indicators or case
studies of best practice. Even when high-quality evidence exists, these results often cannot be
reproduced under real-world and programmatic conditions. This is due in large part to the local and
contextual factors that shape the usability and effectiveness of digital technologies in such real-world
settings and which play an important role in how the technology is rolled out, used and accessed,
maintained, scaled up and integrated into policies and practices.
Implementation Research (IR) is the systematic approach to understanding and addressing
how these local factors and contexts shape the effective and quality delivery of health
interventions1,2 in order to maximize their overall impact (Fig. 1). The third pillar of the WHO End TB
strategy3 is Intensified Research and Innovation. Under this pillar, there are two closely interlinked
components: A) Discovery, development and rapid uptake of new tools, interventions and strategies,
and; B) Research to optimize implementation and impact and to promote innovations. IR bridges the
gap between tools, interventions or strategies proven efficacious under research conditions, and their
effective implementation in real-life situations by identifying the factors that prevent or reduce potential
impact during scale up and integration into routine programmatic settings. For example, compliance
and uptake of a digital technology could be affected by factors including the level of technological
ownership or literacy in a community, the willingness among providers and patients to adopt a new
technology, or the behaviour changes needed for effective use. Knowledge from this type of IR can
broaden our understanding of how and when digital interventions can be adopted to improve the impact
of TB programmes and promote wider integration into national operational plans.

1

Figure 1: Influence of health system factors on intervention impact and effectiveness
of a efficacious tool

Health system
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Access
Accessibility

Efficacious tool

Provider
compliance
uptake
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uptake

Focus of IR

Note: Users of this toolkit are assumed to have some pre-existing knowledge of IR, possibly following
completion of the related TDR massive open online course (MOOC).4 Users wanting to learn more about the
theory and background of IR are also encouraged to review the original Implementation Research Toolkit.
Other recommended introductory resources are included in the references for this module.5,6

Objectives
The Implementation research for digital technologies and tuberculosis toolkit (IR4DTB) guides users
to conceptualize, design and implement IR studies aimed at optimizing the use of digital interventions
within TB programmes. The three main IR4DTB objectives are to:
1. encourage the use of IR as a method to evaluate the implementation of digital technologies for TB;
2. build capacity within the TB workforce to design and conduct IR studies; and
3. support IR fundraising efforts by supporting the development of a comprehensive study proposal.
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Intended audience
Intended users are national TB programme implementers (middle- and senior-level managers),
intergovernmental partners (such as the Stop TB Partnership and specialized UN agencies), technical
partners (such as academic and research institutions, digital health technology companies), and
nongovernmental organizations (NGOs) who have an interest in, or experience with, implementing
digital technologies for TB, and who wish to conduct IR to optimize these technologies. Users should
have a good understanding of the functioning of TB programmes and some knowledge about digital
technologies and research techniques.
Other decision-makers (for example, such as ministry of health staff, national health policy-makers,
budget-makers) and funders (for example, multilateral donors, global development and/or philanthropic
organizations) may also benefit from the IR guidance provided in this toolkit.
Users of this toolkit likely identify with the following scenarios:
• You or your colleagues have identified a digital intervention as having potential to address a specific
barrier or challenge in a TB programme, but you are not sure how best to adapt and/or implement it.
• You or your colleagues are currently using a digital technology and are interested in evaluating its
success, scaling it up, or maximizing its impact.
• You or your colleagues have identified a challenge or bottleneck that is compromising the
implementation impact and are interested in identifying, trialling, and evaluating new strategies to
help address the issue.

Note: Users who are interested in integrating digital health tools into TB prevention and care activities
but have not yet identified a specific technology to use may wish to refer to the Handbook for the
use of digital technologies to support tuberculosis medication adherence7 and Classification of
digital health interventions8 for guidance.
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How to use this toolkit
The toolkit contains six modules that reflect key steps in the IR process, taking a stepwise approach
to introduce the notions of IR and how to make choices at different stages. The toolkit is intended to be
worked through sequentially, but the modules may also function as stand-alone resources according to
individual users’ needs. The six modules have been specifically designed to facilitate the development
of a comprehensive IR proposal that can be used to support future fundraising efforts (Table 1).

Table 1: IR4DTB modules and descriptions
MODULE

4

DESCRIPTION

IR proposal-related output
[proposal section]

1

PREPARING FOR
IMPLEMENTATION
RESEARCH

Introduces users to the fundamental
concepts of IR and discusses the steps
involved in identifying digital technologies
to address implementation challenges
and impacts.

[Overview] Preparatory steps
for study design: building a team,
conducting a literature review, and
consulting with stakeholders

2

DEVELOPING IR
OBJECTIVES AND
QUESTIONS

Guides users on how to transform an
identified implementation challenge into
an IR objective; develop IR questions;
prioritise and justify the need for research;
and prepare a proposal introduction.

[Introduction] Study background
and rationale, literature review,
problem statement, research
objectives and questions

3

RESEARCH
METHODS

Presents a review on implementation
outcomes and the various essential
research methods and tools available
for: designing an appropriate study,
including sampling, identifying the
study population/ participants;
cost-effectiveness; and addressing
ethical considerations.

[Research methodology]
Study design and identifying
desired research outcomes,
study population/participants,
data collection methods, quality
assurance, and ethics

4

DATA
Introduces common IR data analysis
MANAGEMENT AND methodologies and provides guidance on
ANALYSIS
method selection; key principles of data
management, and quality assurance.

[Research methodology] Data
management and analysis plan

5

PLANNING AND
CONDUCTING IR

Guides users through the preparation
and planning needed to budget, launch,
conduct, and monitor the intended
IR project.

[Project plan] Research team
composition, budget, risk
assessment, mitigation strategy
[Impact] Monitoring and
evaluation plan

6

KNOWLEDGE
TRANSLATION

Discusses the importance of translating
IR findings into action and guides users
on communication strategies used in
knowledge translation.

[Impact] Knowledge translation
and dissemination plan

Note: Before using this toolkit, we recommended users complete the Massive Online Open
Course (MOOC) on IR offered by the Special Programme for Research and Training in Tropical
Diseases (TDR) of the World Health Organization (WHO).4 The MOOC introduces the fundamental
terms, concepts and principles of IR and their application, and explains the basic components
of IR frameworks and key constraints to implementation. This free course is available online
and is delivered in English with subtitles in English, French and Spanish. The course contains
five modules to be completed over six weeks, requiring around 20 hours for completion.
Users of this IR4DTB toolkit should have at least a basic understanding of IR. However, the toolkit
includes references and recommended readings for users who would like to learn more about key
topics, and so the toolkit can also be used effectively by those who have not yet completed the MOOC.

Digital functions
Throughout this toolkit, real-life case studies of digital technologies applied to TB programmes illustrate
how technologies and IR concepts have been applied across diverse settings and challenges. Where
necessary, examples of digital technologies employed in other areas of health care (e.g. HIV programmes)
are also used. These examples have been adapted from case studies provided by country teams and/or
from associated published journal articles, and are included throughout the toolkit to illustrate various
IR proposal components.
The case studies have been selected to represent the four digital functions outlined in the Digital
health for the end of TB strategy: an agenda for action.9 The toolkit offers a conceptual framework
using four broad categories in which a digital technology can be used to support TB prevention and care:

Patient care
Digital technology for patient care aims to promote treatment success by facilitating contact between
TB patients and their treatment provider or clinician, providing reminders or notifications about treatment
and/or follow up appointments. Patient care also covers digital tools to deliver and monitor access to
social support initiatives focusing on treatment adherence. Examples of technologies under this digital
function include digital treatment reminders or medication monitors; video or virtual directly observed
treatment support (known as VOT); SMS-based communication for treatment and follow up to cash
transfers mediated via mobile devices.
Case study 1. Electronic medication monitors in China10
Case study 2. Mobile cash transfers as enablers for TB patient support in India

Surveillance and monitoring
Digital surveillance and monitoring technologies have been used for several decades to facilitate the
management and reporting of TB data by health personnel and programme managers. Apart from
improving data access, quality and validity, digitization also enables linking across various electronic
repositories – known as interoperability – that contain relevant records such as laboratory, pharmacy
and mortality. Electronic TB surveillance registers typically include utilities such as dashboards to
summarize TB indicators and trends in real-time.
Case study 3. National electronic TB recording and reporting system in South Africa

Programmatic management
Digitally connected systems can improve access to health and logistics information for providers and
patients. Examples include information systems for drug stocks that can help planners know in real
time the availability of consumables when providing a service to lessen waste or stock-outs. A common
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example in TB programmes are laboratory information systems that aim to improve the accuracy and
turnaround time of test results. The increasing availability of diagnostic systems that generating digital
outputs has brought the prospect of ‘diagnostic connectivity’ into reach for more settings, such as
those which are remote or peripheral.
Case study 4. Connected TB diagnostics platform in South Africa

eLearning technologies
eLearning technologies aim to expand access and dissemination of educational information. Course
materials may be administered entirely via digital platforms or as part of a ‘blended learning’ model,
which integrates electronic media and devices with traditional classroom instruction. eLearning
technologies may also leverage innovative methods of instruction, including gamification (a ‘games’
approach to learning), virtual or augmented reality to deliver information, and collaborative learning
environments such as online discussions and information sharing. Examples of eLearning include
web-based trainings on TB care for health providers, web-based clinical decision support systems for
clinicians, and online support programmes for patients.
Case study 5. eLearning platform for HIV-associated TB in Brazil
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MODULE 1:

PREPARING FOR IMPLEMENTATION RESEARCH
This module describes key features and concepts of Implementation research (IR) in preparation
for the development of an IR study. This module addresses the steps required to identify potential
implementation challenges that can be investigated within an IR study.

Module objectives
• Provide an overview of key IR concepts
• Guide users through the steps to identify an implementation challenge that can be further explored
using an IR approach
• Understand the components of a typical IR proposal structure
Proposal components addressed in this module
• Overview covering preparatory steps for study design, including building a team, conducting a
literature review and consulting with stakeholders

Setting the scene for implementation research
IR is the systematic approach to identifying and addressing barriers to effective and quality delivery of
health interventions, strategies and policies. IR seeks to identify the implementation factors or challenges
that prevent proven interventions from improving health outcomes and achieving implementation goals
in certain settings. IR supports the design and testing of solutions to overcome identified barriers.
Multiple working definitions exist for IR, with some examples favoured by certain disciplines, funders
or regions. As Peters and colleagues (2013) state:1
“Implementation research can consider any aspect of implementation, including the
factors affecting implementation, the processes of implementation, and the results of
implementation, including how to introduce potential solutions into a health system
or how to promote their large-scale use and sustainability. The intent is to understand
what, why and how interventions work in ‘real world’ settings and to test approaches to
improving them.”

For example, IR studies may seek to:
•

identify implementation problems that hinder access to interventions, delivery of services,
as well as factors that undermine the usability of effective, evidence-based interventions;

•

understand barriers and challenges in a given setting and determine the best approach
to implementing a new intervention;

•

develop and test practical solutions to implement a new recommendation or intervention
that can effectively address known problems or health system bottlenecks, and;

•

identify how to adapt evidence-based interventions, tools, and services to achieve
sustained health impacts in real-world settings.
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Note: Users of this toolkit are assumed to have some pre-existing knowledge about implementation
research following completion of the MOOC. Users wanting to learn more about the theory and
background of IR are encouraged to review the original Implementation research toolkit.

What might this look like when using digital technologies for tuberculosis (TB)
care?
• You are implementing a new digital technology that has demonstrated positive results in other
settings but is not yielding the same benefits in your setting, and you want to better understand
why the intervention is not performing optimally;
• You are interested in trialling a new digital technology but need to identify the most appropriate
strategies to implement it, understand how an existing tool could be best adapted to suit your specific
context, and/or to identify what the potential barriers and facilitators to effective implementation
might be;
• You want to understand whether a new digital intervention is working optimally, and/or whether
the intervention is suitable for scale up (and how).
At this point, it is assumed that the IR process is being led by a small group of colleagues or partners
including those who initiated the IR process and those with direct experience or interest in the
implementation challenges related to the digital technology.

Engaging relevant stakeholders
Implementation research is a needs-driven process and research questions must reflect real-life
challenges and needs related to the implementation of a particular intervention. As such, it is important
that relevant stakeholders who are or will be connected to the digital intervention are identified early
in the IR process in order to benefit from their insights, experiences and knowledge. This will enhance
your team’s understanding of the implementation challenges and their potential causes and help you
to develop research questions that can adequately address these issues.

What is a stakeholder? Anyone whose involvement and perspective is crucial to the success of
an activity, and who is interested in, or affected by the implementation challenge in question.
Involving stakeholders in the identification and framing of research objectives, for example,
ensures acceptable research tailored to end-users and increases ownership and uptake of
findings. Fig. 2 illustrates some potential stakeholders in relation to digital technology and TB.
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Figure 2. Potential stakeholders and community members for IR in digital technology
and TB
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A stakeholder analysis may be a useful exercise to help properly identify potential stakeholders who
should be consulted and involved in the development of your IR study (Box 1).

Box 1. Conducting a stakeholder analysis
A stakeholder analysis is a process of systematically gathering and analysing qualitative information to
determine whose interests should be considered when developing and/or implementing a programme
or research study. Click here for detailed guidance on how to conduct a stakeholder analysis from the
Global Health Workforce Alliance.

Box 2. Leave no one behind!
It is important to consider how important social -cultural factors are represented among those involved
in your study. Ensuring diversity and representation of key social-cultural identifiers among identified
stakeholder and community groups will ensure that their voices, challenges, insights and so on, can be
adequately included in your study. When identifying stakeholders and community members, consider how
factors such as gender, age, level of education or socio-economic status, may shape the engagement
of these individuals and add this to your stakeholder analysis. For further information, see Incorporating
intersectional gender analysis into research on infectious diseases of poverty: A toolkit for health
researchers (TDR, 2020).
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Reflection activity 1

While thinking about your current or planned digital technology intervention, consider the
following questions:
• Who are the potential stakeholders and why?
• How will these stakeholders be engaged and at what point in time?
• What key questions should be addressed to the stakeholders? What are the key issues for which
stakeholder input and opinions are needed?
• What are the stakeholders’ interests in addressing implementation challenges related to the
intervention? Could they have financial or other forms of conflict of interest through their involvement?
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Understanding the implementation challenge
This section is about identifying and understanding the key challenges that constrain the implementation
of your digital technology intervention, which will be further explored in your IR study. The series of
steps that follow should be led by the core IR team in collaboration with the identified stakeholders.

Reviewing the intervention purpose and implementation goal
The first step in identifying current or potential implementation challenges is to clarify the overall goal
of the intervention and its implementation: What is the purpose of the digital intervention? What are the
implementation goals you are trying to achieve? Consider whether the digital technology is intended
to add impact to an existing, proven intervention (e.g. digital adherence technologies to support TB
adherence), or is it designed to independently trigger a health outcome (e.g. do connected diagnostic
platforms improve the quality and timeliness of services provided by TB care providers?). It is important
that all stakeholders and relevant parties are in agreement about the overall goals and have the same
expectations of the study. With the goals clearly defined, it will be easier to identify the current or
potential challenges. Here are some examples:

Electronic medication monitors in China (patient care)
Intervention goal: To use electronic medication monitors (EMM) to support self-administered
medication and improve treatment adherence among TB patients in China.
Implementation goal: To implement EMM as the standard of care for all drug-susceptible TB patients
in 20 health facilities across six Chinese counties.

Mobile cash transfers as enablers for TB patient support in India (patient care)
Intervention goal: To provide financial support to TB patients via a monthly direct transfer to a patient’s
bank account, which can be used to promote nutritional status during TB treatment and improve
patient outcomes.
Implementation goal: To provide direct benefit transfers to 100% of newly diagnosed TB patients in
India from 2018.

National electronic TB recording and reporting system in South Africa
(surveillance and monitoring)
Intervention goal: To enable permanent, real-time monitoring, recording and reporting of the national
TB control programme to strengthen TB surveillance in South Africa.
Implementation goal: To ensure 100% of TB services across South Africa are connected to the national
reporting system by reporting via the electronic TB register.

Connected TB diagnostics platform in South Africa (programme management)
Intervention goal: To enable the integration of multiple test results from other health areas (including
HIV and malaria) along with the suite of possible TB test results (GeneXpert, smear, culture and LPA) to
support enhanced TB diagnostic capacity and treatment initiation in South Africa.
Implementation goal: To install and pilot the connected diagnostics platform in two primary health
care clinics in Johannesburg, South Africa.

eLearning platform for HIV-associated TB in Brazil (eLearning)
Intervention goal: To provide a flexible approach for health care workers in Brazil to gain skills for high
quality, person-centred care for people with TB/HIV.
Implementation goal: To reach approximately 100 000 new health care workers within the national
public health system with the online training over a three-year implementation period.
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Reflection activity 2

Together with your stakeholders, answer the following questions in relation to the digital technology
intervention currently being implemented or considered:
1. What is the overall goal of your digital technology intervention?
2. What is the implementation goal of this intervention?
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Appraising current implementation within the local context
Once the team has clarified the overall goals of the intervention and the implementation, this should
be compared to the current implementation status or process in order to identify potential challenges
or gaps and their causes. For teams who are already implementing a digital intervention, you may
already have an idea about where and why you are facing challenges with implementation, however it is
important that this review is done in a systematic manner with the involvement of relevant stakeholders.
For teams who are considering implementing a new digital technology intervention, this step will help
you consider potential challenges you may face when it comes to implementing the new technology,
and to identify the best strategy for implementation.

The RE-AIM framework
Adopting a systematic approach to thinking about implementation can be aided by the use of a
theoretical framework. While there are many different frameworks available, in this toolkit we have
chosen to use the RE-AIM framework2 – one of the most widely adopted frameworks – to evaluate
potential implementation challenges to digital interventions.
RE-AIM stands for Reach, Effectiveness, Adoption, Implementation and Maintenance and was
originally developed to evaluate the potential or actual impact of public health interventions. It does
so by assessing traditional health outcomes (i.e., effectiveness) alongside important implementation
outcomes that provide context for an intervention. Table 2 presents a definition of each domain and
how it applies to digital interventions; read through the table and reflect on how this relates to the digital
intervention being implemented or considered.

Table 2. RE-AIM domains
RE-AIM domain

Working definition

Application to digital technology

Reach

The absolute number, proportion and
representativeness of individuals who have
access to and are willing to participate in a
given intervention (also known as coverage).

Among the target audience of the
technology, who actually begins
using (patient-facing technology),
is registered to use (health- system
facing technology) or receives
actionable information using the
technology (patient or health systemfacing technology)?

Effectiveness

The impact of an intervention on important
individual-level outcomes, including
potential negative effects, quality of life
and economic outcomes, under realworld conditions (as opposed to efficacy,
which relates to benefits and harms
associated with use of the technology under
optimal conditions)

What are the important benefits
expected to be achieved by deploying
the technology and what are the
potential negative outcomes? What
factors contributed to these results?

Adoption

The absolute number, proportion and
representativeness of settings and
intervention agents (i.e., those who are
responsible for delivering the intervention),
who have access to and are willing to
implement the intervention. In contrast to
Reach, Adoption focuses on the setting/
organization uptake of an intervention,
beyond individual access to it.

Where or in which settings is the
technology being deployed, and who
within these settings is adopting it?
What organizational-level factors impact
this adoption?

13

RE-AIM domain

Working definition

Application to digital technology

Implementation
• Fidelity

Implementation can apply to both the
individual user and the setting level. It
refers to how closely the implementation
of an intervention matches its original
plan or design (known as fidelity), such
as the delivery or use of each component
as intended and the time and costs of
the intervention.

What is the perceived acceptability of
the technology?

• Acceptability
• Consistency
• Adaptation
• Cost

How consistently is the technology
delivered and used as intended? How is
it adapted? How much does it cost?

Implementation can also include the degree
to which individuals or implementing agents
perceive the intervention to be agreeable
or appropriate (acceptability), the variation
in delivery or use of the intervention across
settings (consistency), changes made to the
intervention or how it is delivered (adaption)
and, incremental/marginal cost of delivering
or using the intervention (cost)
Maintenance

a

The extent to which an intervention
continues to be used and/or is integrated
and institutionalized after initial
implementation. Maintenance can also apply
at the individual level and is defined as the
long-term effects of an intervention on
outcomes six or more months after contact
with the intervention.

When will the intervention become
operational; how long will it be sustained
(setting level); and how long will the
results be sustained (individual level)?

Definitions applied for the purposes of this document have been adapted from Glasgow et al. from the RE-AIM organization

Assessing your current or planned implementation in light of the five RE-AIM domains can help pinpoint
specific challenges that need to be addressed, and these challenges may become the basis of your IR
study. The following case studies illustrate how the applying the RE-AIM framework can assist in the
identification of potential implementation challenges and areas for further investigation.
Case study 1. Electronic medication monitors in China
Case study 2. Mobile cash transfers as enablers for tb patient support in India
Case study 3. National electronic TB recording and reporting system in South Africa
Case study 4. Connected tb diagnostics platform in South Africa
Case study 5. E-learning platform for HIV-associated TB in Brazil
When considering potential implementation challenges, it is imperative to consider how local and
contextual factors may influence your ability to meet your implementation goals, and the impact this
has on the overall effectiveness of your digital technology intervention. Such factors play an important
role in how a digital technology intervention is rolled out, used and accessed, maintained, scaled up
and integrated into policies and practices.
IR takes place in ‘real-world’ settings and attempts to support better understanding of contextual factors
neglected by or unexamined in more traditional forms of clinical research. These settings are influenced
by factors such as the physical, socioeconomic, geographical and cultural environments, and access
to health systems. For digital health, these factors can include the maturity of the existing in-country
information and communication technology (ICT) infrastructure, technological literacy, attitudes and
policies related to the use of digital health interventions, workforce capacity, and the alignment or
appropriateness of digital technology within the existing digital ecosystem.
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The local context also includes varying understanding of the need for behaviour change and transition
to new practices, which often accompanies the introduction of innovative tools and new approaches,
such as changing from an entrenched paper-based records system to an electronic recording system.
A digital intervention will succeed only if it is taken up by users, adds value to existing TB services,
and facilitates the desired outcome. As such, implementers must be aware of stakeholder motivations
and interests, as well as potential barriers and resistance to the disruption of the status quo that may
affect the fidelity of deployment, understanding that this may temper the possible benefits of new
digital health interventions.

Box 3. Leave no one behind!
Integrating gender analysis into research
Gender is a powerful social determinant of health across a person’s life, by influencing factors such as
risk-taking and health-seeking behaviours, exposure to health risks and vulnerability to diseases. Gender
norms, roles and relations can also influence experience of health care, in terms of affordability, access
and use of services and products, and interaction with healthcare providers. Gender also intersects with
other factors that can shape health outcomes and inequalities, such as age, ethnicity, and socio-economic
status; it is important to understand how gender interacts with other aspects of a person’s identity to
create unique experiences of discrimination, privilege and exclusion
Adopting an intersectional gender lens in IR can enable a deeper understanding of how gender intersects
with other social stratifiers to influence various health outcomes and whether, how and why given
implementation strategies work in the real world. An intersectional gender lens can also promote research
studies and findings that are nuanced, specific and have broader applicability to a population when various
social stratifiers have been considered throughout the research process.
Throughout this toolkit, we have included signposts at key points to encourage users to think critically
through issues related to gender dimensions and their linkages with other social variables. Users interested
in exploring the topic of gender and intersectionality in infectious disease research are recommended to
refer to: Incorporating intersectional gender analysis into research on infectious diseases of poverty:
a toolkit for health researchers (TDR, 2020).

Digital technology solutions are often regarded as complex interventions due to the various components
required to create change. It is not enough to simply introduce a new digital intervention without any
regard for the broader context in which you are working. Understanding how or why an intervention
may be successfully implemented requires an understanding of the contextual factors that may shape,
influence, or create potential implementation challenges.
Some potential factors that may shape or influence the implementation of a digital intervention are
shown in Fig. 3.
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Figure 3. Illustrative factors affecting the implementation of a digital intervention
for TB

SOCIOECONOMIC

CULTURAL
Gender roles/norms and behaviours,
health seeking behaviours and
perceptions of illness, stigma
attitudes towards technology

POLITICAL
Governance structures, political
commitment to TB, power relations

CULTURAL

Gender, education, income level (affordability
of digital technology), literacy levels (including
health and digital literacy), burden of disease,
and other relevant social stratiﬁers

SOCIOECONOMIC

STAKEHOLDERS

POLITICAL

STAKEHOLDERS
NGOs working on TB, TB health workers,
technology companies and designers,
TB patients

INTERVENTION

HEALTH SYSTEM

PHYSICAL FACTORS
Mobile or internet coverage,
distance/accessibility of TB clinics for
rural populations, geographical location

PHYSICAL
FACTORS

HEALTH SYSTEM

INSTITUTIONAL

OTHERS
This could be any other factor that
might affect the intervention
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NTP/government leadership and structure,
TB workforce, TB/health care ﬁnancing,
private/public sectors

OTHERS

INSTITUTIONAL

Governance structures, political commitment
to TB, power relations, institutional culture
and attitudes, such as extent of intersectoral
collaborations, funding environment

Reflection activity 3

Review the RE-AIM framework together with your stakeholders. Read through each of the domains
and consider the following questions in relation to the digital technology intervention currently being
implemented or studied:
For teams who have already implemented a digital technology intervention:
• How is your digital technology intervention performing across the RE-AIM domains? For example,
is the intervention reaching the target number of people? Is it being adopted and used as planned?
Is it effective?
• What additional information do you need in order to properly evaluate the current implementation?
For example, do you know how many people are being reached? Do you know why it is being used
or not used, and by whom? Has the effectiveness of the intervention been tested?
For teams who are considering a new digital technology intervention that has not yet been implemented:
• What information do you need, or what strategies would help to ensure successful implementation
across the RE-AIM domains? For example, how will you ensure and evaluate reach? What do you know
about the potential acceptability of your proposed intervention? How will you promote adoption?
Using Fig. 3, reflect on your local context and answer the following questions:
• What might be some of the key factors that influence, or will impact, the implementation of your
digital technology intervention in local settings?
• How might these factors relate/shape/contribute to some of the implementation constraints or
challenges identified across the RE-AIM domains?
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Reflection activity 4

Together with your stakeholders, read through the following example and try to identify some root
causes or contributing factors impacting the implementation challenge that is being addressed. Attempt
to answer the questions below after reading.

Alas, it seems like such a good idea…
An NTP manager wants to determine the number of TB cases being diagnosed by regional and local TB
programme staff, and to confirm ongoing reports from supervision visits that many patients diagnosed
with TB are not starting treatment. The current monitoring and surveillance system is paper-based and
defies repeated efforts to clarify the completeness of enrolment and case-holding.
The manager commissions the leading in-country software developer to build an electronic monitoring
and surveillance system, with a goal of connecting at least 80% of all facilities within two years. The
system is created in record time and deployed countrywide, accessible at facilities via desktops donated
by the main bilateral financing partner supporting the NTP.
Despite an enthusiastic start, only 10% of the facilities provided with equipment and software continue
to report cases using the new system 18 months after launch. Among the sites continuing to use the
new system, data quality and completeness remains questionable as the reported number of TB patients
on treatment is significantly less than the number of cases diagnosed.

Questions
• What is the overall purpose or aim of the digital intervention?
• What is the implementation goal?
• What are the key discrepancies between the implementation goal and current implementation? Which
RE-AIM domains does this relate to?
• What is the main implementation challenge being faced in this example?
• What might be some of the likely causes for the project failure?
• How would an IR team start to investigate some of the possible causes?
• What strategies, knowledge or new ways of implementing the project could be tried to test
these hypotheses?
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Reviewing the existing literature
Once you have a better understanding of some of the implementation challenges and potential
contributing factors as they relate to your specific context and digital intervention, the next step is
to review the literature to assist in the development and articulation of a specific research question
that can be addressed by an IR study. For example, the literature may provide evidence in support of
a particular type of digital intervention, may further describe or explain the magnitude of a specific
challenge, contextualise known implementation challenges, and/or identify solutions previously or
currently implemented by others. The literature review should look at digital health interventions with
evidence of feasibility and usability in their intended setting, as well as established efficacy under study
conditions. Special consideration should be given to interventions deployed in settings that closely
resemble those that you are interested in. The following are some possible resources for literature:

NOTE: Seeking out some extra capacity or assistance from someone with specific research skills
to conduct a literature review may be necessary. If this is the case, it is recommended to continue
on to the next step of building the IR study team and return to the literature review once a suitably
skilled team member(s) is/are engaged.

Peer-reviewed, published literature
• PubMed is a free, full-text online search engine for biomedical and life science literature. Guidance
on how to perform a comprehensive literature search using PubMed can be found here.
• Web of Science and Scopus are both subscription-based databases for peer-reviewed literature in
the social and health sciences.
• Google scholar is a search engine for scholarly literature across all disciplines. Google scholar can
provide access to peer-reviewed and grey and/or unpublished literature and provides greater access
to full text articles compared to other subscription-based databases.

Box 4. Developing an effective search strategy
A good search strategy should reflect a consistent and structured approach to searching for literature
to ensure that the most relevant resources are being identified. In developing a good search strategy
consider the following questions:
• How you will search existing literature (e.g. using keywords or subject headings)?
• Which search terms you will use (e.g. the specific words and phrases)?
• What search techniques you will employ (e.g. truncation)?
• How you will combine your search terms (e.g. use of Boolean terms such as AND/OR)?
• Further guidance is listed in the recommended reading section.
It is a good idea to review the list of publications/articles found during the literature search with appropriate
local and international experts in case you have missed specifically relevant resources that they may be
aware of.
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Grey literature
‘Grey literature’ refers to information that has not been peer-reviewed. This includes:
• Programmatic and technical documents that provide current information on the state of the TB
epidemic and response in your country, such as national strategic plans for TB control, government
or WHO-developed estimates for TB prevalence and incidence, national TB programme (NTP) data
on case detection, TB treatment outcomes and/or patient sociodemographic characteristics, or
epidemiological and programmatic review reports. This data may also highlight differences or variation
in terms of TB epidemiology, coverage of services, patient characteristics, etc. among different subpopulations or regions. Experiences from pilot studies may only be reported in internal documents
and could hold valuable lessons that point to relevant problems.
• Routine NTP monitoring data can provide a good indication of the overall performance of an
intervention or programme and be a useful way to identify implementation constraints, or areas of
poor performance.
• Conference archives may also be a good source of information to learn about innovative uses of
digital technology for TB, such as The Union Conference.

Box 5. Accessing grey literature
If you are outside of the NTP, for example, access to some programmatic data may be difficult. In such
cases, a suitable gatekeeper should be found who can provide guidance on where and how to access
such information, provide required authorisations, translate information and so on. An appropriate person
may be found by reviewing the outcome of the stakeholder analysis.

Building an IR team
By this stage, you should have:
• identified the key implementation challenges;
• reflected on the local context and identified the various contextual factors that may be influencing
or contributing to the implementation challenges;
• identified and consulted with relevant stakeholders to better understand the implementation
challenges, develop some hypotheses about potential causes and contributing factors and gather
additional information, and;
• reviewed the existing literature to learn more about implementation challenge including selecting
some strategies to address it or understand it better.
Turning this information into a sound research objective that can be investigated by an IR study requires
a suitably skilled research team. Building a research team is an iterative process. While you may already
have a small core research team assembled, your team may need to expand as your IR study develops
and additional needs and capacities become clear. For example, depending on your research objective
and chosen study design, you may require qualitative researchers, health economics, statisticians etc.,
on your team.
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Box 6. Considerations for building a research team
• IR relies on the clear identification of implementation challenges, which are best observed by those
with direct involvement or knowledge of the intervention and its contexts. You may fit into this
category, or you may need to work closely with those who can provide this first-hand experience, such
as TB health workers or TB patients themselves.
• IR teams should include the intended users of the knowledge generated as a result of the study.
Users will vary, depending on the identified challenges or type of intervention, but may include
policy-makers or NTP officials, programme managers, TB health staff or patients. These actors, once
identified, should be engaged early and meaningfully throughout the entire IR process, rather than
just receiving the study findings at the end of the research.
• IR is multidisciplinary, and this should be reflected in the team. Team members should represent
a range of relevant skills, backgrounds and personnel to successfully identify implementation
challenges, develop research questions, the proposal, a workplan, mobilise resources, launch and
conduct the study and communicate progress.
• The team should include people who are experienced in digital technology and TB control, recognising
that individual members may possess more than one of these attributes. Depending on the
implementation challenge and subsequent research question, methods and outcome of interest, you
may need to seek new partnerships with local universities or research groups to provide academic
oversight and guidance and to fill any gaps in expertise, even if you have general research skills on
your team already. Partnerships with external experts, such as technical agencies, may also be useful
to improve the quality, relevance and long-term uptake and use of IR research. You may prefer to start
with a small, core team and expand it as your IR study develops and additional needs become clear.

In general, research teams are made up of the following people:
•
•
•
•
•
•

Principal investigator/lead researcher.
Co-investigators/researchers.
Research coordinator/project manager.
Data manager.
Data analyst.
Research assistants/data collectors.

Illustrative job descriptions for these key roles are available in the Annex. These can be adapted to suit
your specific needs and can be used to help with recruitment of additional research team members if
needed. Any new recruits will need to be accounted for in the budget, as discussed further in Module 5.
In addition to the research team, you may wish to involve some key stakeholders to provide oversight
or represent the communities you will be working with (refer back to your stakeholder analysis). While
the research team will be in the driving seat for the research, the other stakeholders can act as a
steering committee and help provide guidance, help with decision-making and act as a conduit to
other stakeholders relevant to your study.
Fig 4. provides some examples of individuals who could provide oversight to your research project.
Perhaps you have already identified some of these individuals through the stakeholder analysis
discussed earlier in this module?
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Figure 4. Stakeholders to consider for oversight input to the study team

TB PERSONNEL

NTP project managers

DIGITAL
TECHNOLOGY

COMMUNITY
REPRESENTATIVES

Digital tech service providers or
product designers

TB patients and their families and
supporters

People with digital technology
expertise as applied in health care

Home visitors and other community
health care providers

Local health facility managers
Front-line TB health care staff
Technical partners
Private/public sector
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Members of community-led TB
networks or advocacy groups

Reflection activity 5

Reflecting on your implementation challenge, as well as what you have learned about some of
the contributing or influencing factors, and what you have reviewed in the literature, consider the
following questions:
• What type of skills or profiles are you likely to need on your team?
• How will you identify suitable team members? You may already have people in your networks that
can fill these needs, or who can recommend someone suitable?
• Are there any local organisations, research institutions etc. who you could/should involve?
• Do you need to consider recruitment of team members? If so, what is your strategy?
• What stakeholders should be involved in the design and conduct of your research? Will they be on
the research team or as part of a steering committee? Do you have specific people in mind? If so,
how will you approach them?
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Developing an IR proposal
The remainder of this toolkit is focused on turning your implementation challenge into a feasible
research objective that will be developed into an IR study. By completing the following modules, you
will be guided through the development of an IR proposal that can be used to support fundraising
efforts by your team. Fig. 5 shows the various proposal components that will be addressed in this
toolkit. We have developed a Generic proposal template that can be used by your team to develop
the study proposal.

Figure 5. IR proposal structure
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References
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Appendices
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As prospective donors or funders may have specific requirements or timelines that will need to
be addressed in the IR proposal, it is preferable that IR team members identify potential funding
opportunities at the beginning of the IR process. Donors may also have specific requirements about
the layout or contents of an IR proposal. In such cases, it is recommended that you follow the donor
requirements instead of using the generic template included in this toolkit.
The team should also explore opportunities for domestic funding provided by government agencies
or national NGOs that can be used to support the IR project. There are also various external funders
who may provide support for research projects such as multilateral organizations, bilateral donors and
NGOs, private foundations and trusts.

Multilateral organizations
such as the World health Organization (WHO), the United Nations Development Programme (UNDP)
or the United Nations Children’s Fund (UNICEF) among others, or special programmes such as the
Special Programme for Research and Training in Tropical Diseases (TDR) and the Alliance for Health
Policy and Systems Research (The Alliance). In particular, The Global Fund to Fight AIDS, TB, and
Malaria (The Global Fund) provides crucial support to many NTPs and are supportive of both digital
technology and implementation research as key strategies to support TB control efforts. Research teams
are strongly encouraged to consider integrating IR proposals within upcoming Global Fund funding
request development processes.
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Box 7. Multilateral funding for IR and digital technologies for TB
The Stop TB Partnership TB REACH initiative/ASCENT project
For their Wave 6 round of funding, the Stop TB Partnership’s TB REACH initiative, with support from the
Bill and Melinda Gates Foundation, funded thirteen projects that focused on the use of digital adherence
technologies (DATs) to enhance treatment support and improve treatment outcomes. These projects were
implemented in twelve different countries, targeting varied populations or settings, and using different DAT
tools such as 99DOTS, evriMED, SureAdhere vDOT, or other locally developed technologies. These thirteen
different TB REACH DAT projects provide a unique opportunity to understand the use and implementation
of DATs for TB treatment across different settings and contexts. Lessons learned from these projects can
contribute to addressing the global evidence gap for understanding the impact that these tools can have
on treatment outcomes, as well as understanding of the barriers/enablers to implementation and use of
these tools by TB programmes, people living with TB and their health care providers.
The Unitaid-funded ASCENT project (led by the KNCV Tuberculosis Foundation and partners) aims to
support patient adherence to TB treatment using DATs. The project aims to reach nearly 70 000 patients
in Ethiopia, the Philippines, South Africa, Tanzania and Ukraine. It focuses on facilitating country adoption
and uptake of DATs; generating crucial evidence for optimal use and scale-up; and creating a global market
and implementation plan for DATs.

Bilateral donors
This refers to government donors and their development agencies, such as the Department for
International Development (DFID, United Kingdom of Great Britain and Northern Ireland), Japan
International Cooperation Agency (JICA, Japan), the Swedish International Development Cooperation
Agency (SIDA, Sweden), and the United States Agency for International Development (USAID). Like their
multilateral counterparts, almost all bilateral organisations have programmes or partners in low- and
middle-resource settings that reserve part of programme and/or project budget for M&E, as well as
IR. Additionally, government research funding agencies are also increasingly supporting IR and could
also be a potential funding source. Examples include the National Institutes of Health (NIH, United
States of America), the Canadian Institutes of Health Research (CIHR, Canada) and the Kenya Medical
Research Institute (KEMRI).

NGOs and private foundations and trusts
There are a wide variety of international and local NGOs and foundations that may have funds available
for implementation activities and/or research. Many NGOs have a specific interest in TB and/or
digital technology.
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Box 8. Guidance from Global Fund on digital technology and implementation research
One of the strategic enablers in the current Global Fund strategy (2017–2022) is innovative and
differentiated approaches within international development sphere. A recent Global Fund TB information
note (July 2019) identified operational research (including for the introduction of shorter all-oral regimens)
and digital technology as key TB interventions and notes that the potential of ICT to combat TB remains
underexploited. It encourages countries to consider the inclusions of these interventions within their
funding requests, highlighting that the choice and optimal use of these technologies need to be context
specific and evidence-based. Such investments will not only accelerate implementation of new tools
and approaches, but also contribute to generating additional evidence that could inform global policy.
The recent Global Fund Tuberculosis information note (July 2019) identified implementation/operational
research and digital technology as key TB interventions and encourages countries to consider the
inclusions of these interventions within their funding requests.
In addition, the information note states that:
Digital technologies offer cross-cutting solutions for a broad array of activities central to ending TB
efforts, and that countries should also develop systems to gather data about the implementation and
impact of innovative digital technologies and interventions.
A recent Global Fund COVID-19 information note further encourages TB programmes to consider investing
in digital adherence technologies and remote support systems in order to help ensure adherence to and
completion of treatment where needed.
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MODULE 2:

DEVELOPING IR OBJECTIVES AND QUESTIONS
Module 1 provided information on the preparatory steps for developing an implementation research (IR)
study, including how to identify and understand possible implementation challenges and establish a
research team. The next step is to use this information to develop research objectives and questions
that can effectively address the core implementation issues. In this module, users will transform an
implementation challenge into an appropriate research objective and question that can form the basis
of an IR study.

Module objectives
• How to turn an identified implementation challenge into an IR objective
• How to develop an answerable research question
• How to prepare a proposal introduction

Proposal components addressed in this module
Proposal introduction: Background and rationale/literature review, research objective and research question

Implementation research objectives and questions
A research objective conveys the overall purpose of an IR study and in turn, informs the study design
and research methods that will be used. Objectives are typically framed as a statement, and start with
a verb, for example: ‘to explore’, ‘to assess’ or ‘to understand’. Further discussion on how to craft an
appropriate objective is presented towards the end of this module.

Box 9. Leave no one behind!
An intersectional lens should be applied to potential research aims, objectives and questions to ensure
that subsequent data collection and analysis accounts for sociocultural differences. When constructing
research questions, you should think through the possible intersectionalities that may apply to your
question. For example, how does this issue differ between different groups of men, women and nonbinary people? How does gender intersect with other social stratifiers to create differences between
different groups of men, women and non-binary people?
For further information, see Incorporating intersectional gender analysis into research on infectious
diseases of poverty: a toolkit for health researchers (TDR, 2020).

Returning to the RE-AIM approach outlined in Module 1, this framework can help your team to think
about hypotheses that would generate data to best describe the implementation challenge. In Box
10–13 are some general examples of the types of questions that could be asked across each of the five
RE-AIM domains, based on each of the four digital functions:
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Box 10. Illustrative research questions for digital adherence technologies (patient care)
RE-AIM Dimension

Illustrative research questions

Reach

• What proportion of eligible TB patients have begun using digital adherence
technologies (DATs)?
• Are there any differences between eligible TB patients who do and do not
use/have been reached by DATs? Consider differences in demographic
(e.g. age, gender, race/ethnicity, language group), socioeconomic (e.g.
poverty level, education level, digital literacy and technology ownership),
geographic and/or clinical variables.
• What additional strategies or efforts are needed/are effective in
encouraging or supporting intended beneficiaries to begin using DATS?

Effectiveness

• How do DATs affect treatment adherence among TB patients compared to
the standard of care? (i.e. what are the differences in treatment adherence
among TB patients who do and do not use DATs?)
• Are there any difference in effectiveness across key variables of interest?
Consider variables relevant to your local context – for example, by region,
urban/rural divide, among key sub-groups or vulnerable populations, by
sociodemographic factors such as age, level of education or income, or by
clinical factors?
• How cost-effective are DATs compared with routine care under real-world
conditions? What factors contribute to variation in effectiveness and costeffectiveness across settings or sub-groups?

Adoption

• What proportion of eligible TB clinics or providers (depending on the
level of your intervention) have begun to implement DATs? Are there any
differences between eligible TB clinics or providers who have and have not
begun to implement DATs? Consider differences such as geography, case
load, level of provider experience or digital literacy, provider age, gender,
race/ethnicity and/or language group.
• How has the proportion of TB clinics or providers that have begun to
implement DATs changed over time since its roll out?
• What are the perceived barriers and facilitators to adopting DATs among
providers? Consider factors such as capability of staff (e.g. knowledge,
technical skills, language), opportunity (e.g. time, cost, infrastructure
limitations, policies, social norms), motivation factors (e.g. beliefs, habits),
availability of technology (e.g. internet access, digital cellular networks,
smartphone ownership) and local policies around collection, transfer and
storage of personal health information using the technology.
• What strategies or approaches are needed to/are effective in increasing
adoption of DATs among TB providers?

Implementation

• Do TB patients find DATs acceptable and/or feasible to use? Are there any
harms or unintended consequences associated with implementing and/
or using DATs? What are the barriers and facilitators to using DATs from the
perspective of the TB patient?
• What is the perceived acceptability of the DAT compared with routine care
among: i) intended beneficiaries; and ii) managers/staff responsible for
implementing the technology?
• Are there demographic (e.g. age, gender, race/ethnicity, language group),
socioeconomic (e.g. poverty level, education level), geographic and/or
clinical differences between those who do and do not deliver and/or use
the DATs as intended?
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RE-AIM Dimension

Illustrative research questions
• What are the costs associated with offering DATs and with using them
compared with routine practices?
• What are the time-savings associated with offering the technology for
health care staff, and with using DATs for intended beneficiaries? What
personal, social and/or contextual factors make the technology acceptable
to some but not other intended beneficiaries and those responsible for
implementing DATs?
• What are the key barriers and facilitators to implementation and use of
DATs as intended? Consider capability (e.g. knowledge, technical skills,
language), opportunity (e.g. time, cost, infrastructure limitations, policies,
social norms), and motivation (e.g. beliefs, habits) factors.

Maintenance

• What proportion of target settings and intended beneficiaries continue to
deliver and use DATs after the initial roll-out?
• Do the costs and infrastructure requirements (i.e. task shifting, time
commitments) associated with continued use of DATs vary over time (e.g.
troubleshooting, maintenance, licensing, upgrades, additional features/
developer time)? Are there economies of scale benefits that come into play
as more users adopt the technology?

Box 11. Illustrative research questions for a national-level electronic TB recording and
reporting system (surveillance and monitoring)
RE-AIM Dimension

Illustrative research questions

Reach

• What proportion of TB diagnoses are captured within the electronic national
surveillance system? What proportion of basic medical units (BMUs) are
contributing to the system? Are there any differences between cases that
are and are not captured within the system, or between BMUs that are and
are not reporting to the electronic system?
• What could be done to get more of the intended beneficiaries to begin
using, be registered using, or receive actionable information using
the technology?
• What strategies or approaches are needed to/are effective in increasing
utilization of the surveillance system by reporting units, or increasing
proportion of TB diagnoses captured in the system? (consider additional
training, instruction manuals, changes to the user interface etc).

Effectiveness

• Has introduction of the electronic national surveillance system improved
the notification of TB case and the reporting of data for measuring key
programme performance indicators (case detection, treatment success,
etc) compared to when de-centralized paper registers were used?
• What is the cost-effectiveness of implementing and utilizing the electronic
national system under programmatic conditions compared with previous
paper-based reporting systems?
• Are there any unintended or negative impacts related to implementation or
utilization of the electronic national surveillance system? (such as changes
in workload or staffing requirements)
• What end-user and health system factors facilitated or were barriers to
successfully using the electronic national surveillance system?
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RE-AIM Dimension

Illustrative research questions

Adoption

• What proportion of reporting units are connected to the national system?
Are there any differences in characteristics between systems that are and
are not contributing to the national system?
• What proportion of reporting units/users (depending on level of
intervention) in the public and private sector are connected to the
surveillance system and how has this proportion changed over time?
Are there geographic, health sector or other differences between target
settings/users that are connected to, and using the surveillance system vs.
those that are not?
• What factors contributed to the decision of target reporting units to start
using the system? What are the facilitators/motivational factors/barriers
and perceived challenges to use, benefits, acceptance or satisfaction? Are
there infrastructural constraints? What are the political or policy factors
that contribute to the active use or disregard for the TB register? What are
the dissemination strategies for the technology? How is the intervention
funded? Who delivers it? What amount/type of training is optimal for
scale up?

Implementation

• What proportion of records are completed as expected by the staff
responsible for the data? Are there certain patient groups for which the
data are eminently missing (e.g. TB/HIV or MDR-TB)? What proportion of
users stop using the technology after starting? What are the costs/savings
and infrastructural requirements associated with the technology? What
is the proportion of evaluated functionalities with correct functioning /
needing adjustment / with bugs to be fixed at time of evaluation? What is
the cumulative annual or monthly downtime of central server (for webbased systems)?
• What are the key barriers and facilitators to implementation and use of the
surveillance system as intended? Consider capability (knowledge, technical
skills, language), opportunity (time, cost, infrastructure limitations, policies,
social norms), and motivation (beliefs, habits) factors. What are the main
policy, regulatory or other operational (HR, finance) barriers and facilitators
to scalability?

Maintenance
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• What proportion of target settings and end-users continues to use the
electronic surveillance system after the initial roll-out (e.g. after 12 months
and 24 months)? Do key programme indicators differ across settings
that do and do not continue to use the system? What are the costs and
infrastructure requirements associated with continued use of the system?
What is the cost to maintain the system (e.g. licensing, upgrades, additional
features/developer time) on an annual basis and how have costs varied
over time?

Box 12. Illustrative research questions for a connected TB diagnostics platform
(programme management)
RE-AIM Dimension

Illustrative research questions

Reach

• What proportion of TB diagnoses are represented within the connected
platform? What proportion of basic medical units (BMUs) are contributing to
the system? Are there any differences between cases that are and are not
captured within the system, or between BMUs that are and are not utilising
the connected platform?
• What could be done to get more of the intended beneficiaries to begin
using, be registered using, or receive actionable information using
the technology?
• What strategies or approaches are needed to/are effective in increasing
utilization of the connected platform by reporting and/or diagnostic units?
(consider additional training, instruction manuals, changes to the user
interface etc).

Effectiveness

• Has introduction of the connected diagnostic platform led to improvements
in key programme performance indicators (such as time from diagnosis
to treatment initiation, or reductions in pre-treatment loss to follow up for
example) compared to when de-centralized systems were used?
• What is the cost-effectiveness of implementing and utilizing the connected
diagnostic platform under programmatic conditions compared with
previous paper-based/unlinked reporting systems?
• Are there any unintended or negative impacts related to implementation
or utilization of the connected diagnostic platform? (such as changes in
workload or staffing requirements)
• What end-user and health system factors facilitated or were barriers to
successfully using the connected diagnostic platform?

Adoption

• What proportion of reporting and diagnostic units are connected to the
platform? Are there any differences in characteristics between systems that
are and are not connected?
• What proportion of reporting units/users (depending on level of
intervention) in the public and private sector are linked to the connected
diagnostic platform and how has this proportion changed over time?
Are there geographic, health sector or other differences between target
settings/users that are connected to, and using the platform compared
with those that are not?
• What factors contributed to the decision of target reporting units to
start using the connected diagnostic platform? What are the facilitators/
motivational factors/barriers and perceived challenges to use, benefits,
acceptance, satisfaction? Are there infrastructural constraints?

Implementation

• Are there certain patient groups whose data are eminently missing from the
connected diagnostic platform (e.g. TB/HIV or MDR-TB)? What proportion of
users stop using the technology after starting? What are the costs/savings
and infrastructural requirements associated with the technology? What is
the proportion of evaluated functionalities with correct functioning/needing
adjustment/with bugs to be fixed at time of evaluation?
• What are the key barriers and facilitators to implementation and use of
the connected diagnostics platform as intended? Consider capability
(e.g. knowledge, technical skills, language), opportunity (e.g. time, cost,
infrastructure limitations, policies, social norms), and motivation (e.g.
beliefs, habits) factors. What are the main policy, regulatory or other
operational (e.g. HR, finance) barriers and facilitators to scalability?
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Maintenance

• What proportion of target settings and end-users continues to use the
platform after the initial roll-out (e.g. after 12 months and 24 months)? Do
key programme indicators differ across settings that do and do not continue
to use the platform? What are the costs and infrastructure requirements
associated with continued use of the platform? What is the cost to maintain
the platform (e.g. licensing, upgrades, additional features/developer time) on
an annual basis and how have costs varied over time?

Box 13. Illustrative research questions for an eLearning platform for TB care providers (eLearning)
RE-AIM Dimension

Illustrative research questions

Reach

• What proportion of target users have used or begun to use the eLearning
course? Are there demographic (age, gender, race/ethnicity, language
group), socioeconomic (poverty level, education level), geographic and/
or clinical differences between those that have and have not used
the platform?

Effectiveness

• How has engagement with the eLearning platform affected knowledge and
skills related to addressing HIV/TB coinfection among users overall and
among key sub-groups?
• What is the perceived impact of the eLearning course on users work/skill
level/knowledge?
• What is the cost effectiveness of using an eLearning platform compared to
more traditional (non-digital) educational methods? What factors contribute
to variation in perceived impact and cost-effectiveness across settings or
sub-groups?
• What are the perceived barriers and facilitators to enrolling and completing
the eLearning course among users?

Adoption

• Are there geographic, health sector or other differences between
target settings that have and have not utilized the eLearning platform
(consider private facilities, or facilities in rural areas)? Are there differences
between settings that start using the platform early vs. late vs. not at
all? What additional strategies are required to enhance adoption across
these settings?
• What factors contribute to some settings beginning to implement the
technology but not others? Consider capability (e.g. knowledge, technical
skills, language), opportunity (e.g. time, cost, infrastructure limitations,
policies, social norms), and motivation (e.g. beliefs, habits) factors.

Implementation

• What is the perceived acceptability of the eLearning platform compared
with traditional education approaches among: 1) intended beneficiaries and
2) managers/staff responsible for implementing the technology?
• What are the costs associated with offering the eLearning platform
compared to traditional education approaches? How do the implementation
costs change over time?
• What are the policy, structural, policy, technological factors needed to
support implementation and/or scale up of the eLearning platform? How do
these factors vary by region, facility type etc, and over time?
• What is the perceived acceptability of the eLearning platform among
users? What personal, social and/or contextual factors shape the level of
acceptability among users?
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RE-AIM Dimension

Illustrative research questions

Maintenance

• What proportion of target settings and intended beneficiaries continue to
deliver and use the eLearning platform after use? How does the perceived
benefit or impact of the eLearning course change or diminish over time?
• Do the costs and infrastructure requirements (i.e. task shifting, time
commitments) associated with continued use of the eLearning platform
vary over time (e.g. troubleshooting, maintenance, licensing, upgrades,
additional features/developer time)? What components of the platform are
sustained, discontinued, or modified after initial roll out, and why?

As you can see, there are multiple questions and domains that may relate to any specific implementation
challenge. Given the complex nature of digital technology interventions, it is likely that there are numerous,
simultaneous implementation challenges and questions that relate to your digital intervention. While all
domains are important and should be explored, this may not be feasible, and your team may need to
prioritize components to focus on. Table 3 provides some criteria that can help you guide prioritization:

Table 3. Criteria for prioritizing IR problems and questions
Relevance

How large or widespread is the problem or question? Who is affected by it? How
severe is it? If it is not checked, is there potential for spread? Who considers this a
problem? Is this problem or question a burden to the health system? How severe
is the burden? What is the economic impact of this problem on the population?

Avoidance of
duplication

Has this problem or question been researched before? Are there any interventions
that have effectively addressed this? If yes, are there any outstanding issues or
questions that deserve further research? Is the context so different that the results
of previous research cannot be used?

Urgency of need

How urgently do the policy-makers, implementers and health care providers
need answers or solutions to this question? Are there any implications related
to the timeliness of the research? (i.e. will it lead to a change of course, or
stopping or starting an intervention? If so, are there any timelines related to these
different actions?)

Political acceptability

Are the implementation problems or questions of high interest to and supported
by local or national authorities? Are the results likely to impact salient issues that
have political support, or are the challenges rooted in causes that are politically
unpalatable (e.g. weak infrastructure or labour laws)? For the later, what would this
mean for working with key decision-makers?

Feasibility of research

How complex is the research addressing the problem likely to be? Are there adequate
resources to do the study? Is it feasible to conduct IR and report the findings in
12–36 months?

Applicability and
impact of results of
recommendations

What is the likelihood that recommendations will be adopted? How would the
findings be used to improve health and health care? Are there available resources
for implementing the recommendations? What is the potential impact of addressing
or solving this problem? What is the size and scope of this impact?

Ethical acceptability

How acceptable is the research to those who will are likely to be studied? Can
informed consent be obtained from the research subjects? Will the results be shared
with those who are being studied?
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The stage of implementation and the maturity of your digital technology intervention can also help to
determine the focus of research. For example, for interventions that have been recently implemented or
are being considered for implementation, the key challenges may be related to whether or not it will work
and/or be used, and therefore an IR study may focus on evaluating elements of Effectiveness, Reach
and/or Adoption. Conversely, for digital interventions that are more established, or being considered
for scale-up, the focus may be on identifying the Implementation factors that enhance the chances
of successful integration within a health system and Maintenance. In Table 4 are some examples of
questions related to implementation challenges and how they may relate to project maturity and domain.

Table 4. Linking stages of intervention maturity with evaluation focus
Stage of
maturity
Early

Challenge (examples)

Pre-prototype: This stage includes
hypothesis building, needs/context
assessment, and testing of usability/
feasibility and technical stability.

Is it acceptable to the
target population?

Reach, Adoption

Is the intervention going to
work? Will it reproduce the
effects reported elsewhere,
and to a similar degree?

Effectiveness

Is it feasible to implement?

Implementation

Prototype: During this phase, the
product is designed according to the
needs of a typical user and tested for
functionality, technical stability and
usability in an iterative process. Ways
to improve the system are examined
to enhance relevance.
Pilot: This stage examines whether
the digital intervention can produce
the desired effect at a smaller
scale and under closer control than
could be expected under routine
programme circumstances. The
pilot project is usually a one-off
deployment that is not designed
to prove that a technology works
(e.g. that VOT improves medication
adherence) but rather to investigate
any context-specific issues that may
influence its successful application in
a given context and the reproduction
of effects observed in trials or other
studies elsewhere.
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Top relevance to
RE-AIM domain(s)

Description/ sub-stages

Mid

Demonstration: In this stage,
the intervention is typically
integrated into real-life conditions
and assessed but is still limited in
terms of population/geography
(usually restricted to a particular
region or sub-region). This stage
seeks to understand the costs and
implementation requirements needed
to both deliver the intervention at
high fidelity and replicate the uptake
in new contexts.

Is effectiveness consistent
across different population
sub-sets, such as sex,
gender identity, age,
socioeconomic status?
If not, what can be done
to maximize equity of
impact across the target
population(s)? What is the
current coverage? What
barriers and challenges
may limit ability to reach
all of target population?
What barriers or challenges
have been faced by
organizations/service
providers in adopting the
intervention and how can
these be overcome?

Implementation,
Reach, Adoption,
Effectiveness

Advanced

Scale-up: In this stage, approaches
are ready to be optimized and scaled
up across multiple sub-national,
national or population levels.

Has implementation
occurred as planned? If
not, why and what can
be done?

Implementation,
Reach, Adoption,
Maintenance

Integrated and sustained
programme: Efforts at this stage
are focused on determining the
necessary components of an
enabling environment that can
support intervention impact at a large
scale (e.g. policies, financing, human
resources, interoperability, etc.). The
intervention has been integrated into
a broader health system.

How can intervention
impact be sustained over
the long term?
What is the best way to
integrate the intervention
into the existing health
structure?

Adapted from: Monitoring and evaluating digital health interventions: a practical guide to conducting research and assessment.
Geneva: World Health Organization; 2016 (https://www.who.int/reproductivehealth/publications/mhealth/digital-healthinterventions/en/); http://www.re-aim.org/wp-content/uploads/2016/09/planningtool.pdf; and http://www.re-aim.org/
wp-content/uploads/2016/09/questions.pdf.
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Reflection activity 6

After reviewing the examples provided in this module, and reflecting on the information you gathered
in Module 1, answer the following questions as a team:
• What will the objective of your research be?
• What are the pertinent research questions that must be asked to meet your research objective and
better understand or address the implementation challenge?
• How feasible are these questions to answer? Do the questions need to be prioritized? If so, what
prioritization criteria will be used?
• What steps will your team take to ensure that the research questions are acceptable and appropriately
relevant to stakeholders and intervention beneficiaries?
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Writing an IR proposal: introduction
Now that your research objective and questions have been developed, you can begin writing your IR
proposal. This section will focus on the introduction section, which will summarize the research problem,
present the justification for the proposed research and outline the intended benefit(s) of addressing the
issue. The introduction section will also convey the specific research question(s) and objective(s) with
a clear statement of the problem to the rest of the team, the stakeholders and any interested parties.
The introduction should:
• provide the foundation for the further development of the proposal;
• provide background information relevant to the study, including by reporting on similar studies;
• clearly outline the digital technology intervention and its objectives and implementation goal (in
order to frame the implementation challenge);
• systematically state why the proposed IR should be undertaken, introduce the research question
and objectives and identify which achievements and research outcomes are expected.
Illustrative examples of proposal introductions are provided in each of the case studies. Remember that
the generic template provided can be used to develop your own proposal. At the end of every module
there is also a checklist to ensure that the proposal contains all the necessary components and that
information and has been properly collected.

Study title
The team will need to develop a title that appropriately conveys the key components of the study. The
title should be descriptive, concise and clearly indicate the study’s focus.

A good title should:
•

use action words;

•

reference the focus or key outcome of your research;

•

include specific target populations;

•

include the geographic location of where the study will occur.

Rationale/Literature review
The rationale section of your introduction should provide a clear, succinct argument that can convince
policy-makers, donors or funding agencies why your proposal is worthy of their resources and support.
The need for research is justified by presenting the scientific, public health and/or policy relevance or
need for the proposed research. This requires a review of the existing literature to situate the research
question within the broader context and make it clear to the reader how the proposed research will
address important information gaps or advance our understanding of a particular issue. You may have
identified much of this information already during the earlier stage of identifying and refining your
specific implementation challenge and can be included in the rationale.

While developing the rationale, consider the following points:
• How will addressing the IR question align with or support national and international research
and policy agendas and priorities, such as national strategic plan for TB and the End
TB strategy?
• What does the existing literature say about the demonstrated benefit of your proposed
digital technology?
• How will overcoming or addressing your implementation challenge and research question
facilitate the implementation of your digital intervention in the longer term?
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Statement of the implementation challenge, or problem
statement
The problem statement is typically the last paragraph of the introduction and summarises the purpose
and direction of the study and makes the connection between the literature review and rationale, and
the broad issues that the research intends to address. It is here that the evidence gaps should be
articulated in order to set up for introducing the study objectives.

IR objectives and research questions
The proposal introduction should end with the statement of your IR objectives, which outline the overall
purpose for conducting the research. The IR study objectives should state clearly what the study is
expected to achieve in general terms and signal the expected research outcome(s).

Here are some brief suggestions for framing specific objectives:
• Use words such as purpose, intent or objective to convey the main idea of the research and
highlight the key concepts being explored.
• Use action verbs when defining specific objectives (e.g. determine, compare, verify, calculate,
describe, establish, evaluate), while avoiding vague, or passive verbs (e.g. appreciate,
understand or study).
• Imply the study design that will be used, and the planned data collection and analysis (these
elements will be further discussed in the next module and you may find it helpful to come
back to this section after familiarizing yourself with appropriate study methods for IR).

You may wish to include specific research questions that will be answered by your study. If so, the
questions should be framed by the objective. While the objective outlines the higher-level focus of your
study, the research questions specify the type of information you intend to collect.

Research questions should:
• align to the research objective;
• be answerable;
• be shaped by the problem and in turn shape the design of the research;
• be clear and specific.
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PROPOSAL CHECKLIST: Introduction section

Exercise: With your team, work through the check list below to ensure that your introduction section
meets the basic requirements for a comprehensive proposal of good quality.
Component

Description

Study title

Uses action words
Clearly identifies the target population(s) (e.g., newly diagnosed TB patients, TB
treatment providers etc)
Includes specific geographic location(s)

Rationale/ literature
review

Summarises what is and is not known about the topic of your research
Establishes your credibility in the topic area by demonstrating your knowledge
and awareness of knowledge gaps, debates, nuance etc
Conveys the relevance of your project by making connections to a broader body
of knowledge
Outlines what is being studied and why
Provides clear succinct rationale for why the project should be funded

Problem statement

Summarises the purpose of the study (in one paragraph), including outlining
the intervention goals
Links how addressing your IR challenge can advance or support the national or
international TB policy environment
Incorporates the research objectives and uses action words to succinctly outline
the purpose of the study
References the TB challenges in your own country/setting
Summarises expected outcomes including the anticipated impact(s)
Leads logically to the research objective

Research objectives
and question(s)

Are clear, specific and feasible
Objective starts with an action verb and conveys the thrust of the study
Includes a logical connection between the research objective and questions
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MODULE 3:

RESEARCH METHODS
By this point, you have defined your research objectives and developed your proposal introduction.
The next step is to identify what data you need to meet your research objectives and a plan to collect
it. This module discusses the basics principles and components of developing research methodology
for an IR study.

Module objectives
•
•
•
•
•

Understand what a research outcome is and how to measure it
Learn how to select an appropriate study design
Understand how to identify and select research participants
Understand key ethical principles and considerations in IR
Understand the process of applying for and receiving ethical clearance and learn how to develop
informed consent forms

Proposal components addressed in this module
Research methodology: Study design, identification of participants and ethics issues. (This module excludes
the data analysis plan which is covered in Module 4).
Ethics section and associated ethics forms

Implementation outcomes
In research, the outcome of interest refers to the main variable(s) that will be monitored to assess
attainment of your research objective. It is the translation of your research objective into a concretely
defined and measured indicator, with changes or differences in the outcome of interest typically
representing the impact of an intervention. In implementation research, outcomes of interest typically
reflect the implementation process. Proctor and colleagues have described implementation outcomes
as “the effects of deliberate and purposive action to implement new treatments, practices and services.”1
For example, if you were interested in piloting a new digital intervention to improve treatment adherence
among TB patients, the first implementation challenge you may wish to address is understanding if
it will work in your context. In this scenario, your outcome of interest might be the effectiveness
of the technology for improving treatment adherence, which could be measured by monitoring the
proportion of TB patients using the technology who complete at least 90% of treatment doses during
the study period.
As we have learned, the RE-AIM framework provides a good overview of common implementation
outcomes that can be explored in relation to your digital intervention. You may find it useful to revisit the
RE-AIM domains definitions described in Module 1. The domains you choose to focus on will need to be
defined in relation to your specific study. While some may be easy to define – for example; Reach could
be defined as: the number of eligible TB patients in location X who agreed to use VOT; or Adoption could
be defined as: the proportion of TB clinics in location X who have an electronic record for at least 85%
of their patient case load by timeframe X – others may be less clear. For example, if you are interested
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in exploring the acceptability of a new or potential eLearning platform for TB staff, what do we mean
by acceptable in this specific context? What questions do we need to ask to measure it?
It may be useful to review the literature to see how others have defined and measured similar IR
outcomes. Some relevant studies may have already been identified during the literature search
conducted in Module 1. For outcomes that are more qualitative in nature – such as acceptability or
appropriateness – there may be pre-existing instruments that have been designed to measure these
concepts that can be adapted to suit the specific requirements of your study. Pre-existing instruments
have a higher chance of being valid (i.e. the instrument measures what it has been designed to measure)
and reliable (i.e. the instrument produces the same results when used to measure the same thing at
different times and by different people).
The tables below provide some illustrations from the literature of how the RE-AIM domains have been
defined and measured in relation to digital technologies (Table 5), and examples of existing methods
and instruments that you may wish to use or adapt (Table 6).

Table 5. Examples of RE-AIM-related implementation outcomes in studies of digital
technologies
RE-AIM Domain

Examples

Reach

Unpacking the performance of a mobile health information messaging program for
mothers (MomConnect) in South Africa: evidence on program reach and messaging
exposure2

Effectiveness

Implementation and effectiveness of evriMED with SMS reminders and tailored feedback
compared to standard of care on adherence to treatment among TB patients in
Kilimanjaro, Tanzania: A proposal for cluster randomized controlled trial3

Adoption

Process and Effects Evaluation of a Digital Mental Health Intervention Targeted at
Improving Occupational Well-Being: Lessons From an Intervention Study With Failed
Adoption4

Implementation

Using mHealth to improve tuberculosis case identification and treatment initiation in
South Africa: Results from a pilot study5
Feasibility of the TBDx Automated Digital microscopy system for the diagnosis of
pulmonary TB6
Feasibility of an ingestible sensor-based system for monitoring adherence to TB therapy7

Maintenance
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User-experience analysis of e-TB Manager, a nation-wide electronic TB recording and
reporting system in Ukraine8

Table 6. Implementation research outcome measures and instruments
Outcomes for implementation research: Conceptual distinctions, measurement challenges, and research
agenda. A paper by Procter and colleagues (2011) that provides guidance on the definition and measurement
of implementation outcomes.1
Measures for Implementation Research: a compilation of implementation-related instruments by the Centre
for Technology and Behavioural Health, with a focus on digital interventions.9
Grid-enabled measurement database: a web-based collection of measures used in behavioural, social science
and other types of scientific research, including many measures for implementation outcomes.10
Measuring the use of the RE-AIM model dimensions checklist: a two-page instrument to assess a project
against measures of the various RE-IM domain.11
RE-AIM measures and checklists: Online calculators for Reach and Adoption, and guidance on how to define
and measure of domains from RE-AIM.org.12
Feasibility and acceptability of DATs among TB patients and providers: Questionnaires developed by TB
REACH’s DAT working to measure feasibility and acceptability across different DAT technologies (99 DOTS,
EvriMed, SureAdhere or other VOT).13

Research instruments and study populations
Selecting an appropriate research instrument may seem like a daunting task. Where possible, an existing
tool should be selected, which is more likely to be reliable and valid. In some cases, there may be
multiple relevant instruments available to select from. Consider the following questions to help identify
the most appropriate tool:
•
•
•
•

Which instrument is most relevant to my specific research question?
How widely used is the instrument?
Has the instrument been used in settings that are similar to my own?
Does the instrument exist in my language or would it need to be translated? If a translation is required,
how will we ensure that the original meaning of the instrument is retained?

Your team may also wish to consult with an appropriate research body (if you do not already have such
capacity within your team) that can assist with identifying and selecting appropriate research instruments.
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Reflection activity 7

With your IR team, discuss the following questions in relation to your IR project:
• What implementation outcome(s) best reflects your IR objective?
• How will you define this outcome?
• Are there available instruments or suitable definitions that can be used to measure your outcome
used in the literature or in similar projects in your country?
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Study population
Study population refers to people, or participants, who you plan to collect data from in order to measure
your implementation outcome. Your study population should be a natural extension of your research
objective and outcome. In your proposal, you will need to provide a description of these participants,
how they will be selected, the settings in which they will be selected, and the criteria for participation
(Table 7). The participants need to reflect the characteristics of individuals as much as possible – TB
patients, TB clinic staff, TB programme M&E staff for example – in the setting in which study inferences
will be extrapolated. In this section of your proposal, you will also need to include a description of your
digital intervention that you plan to trial, evaluate or modify to provide context to your study and justify
the choice of study population.

Box 14. Leave no one behind!
The development of research methodology is a key point for applying an intersectional lens to the IR
process. Considerations include: ensuring that the definition of study population and use of sampling
approaches and/or frameworks are inclusive of sex, gender dimensions and other social stratifiers; using/
applying gender frameworks and the incorporation of intersectional analysis questions into data collection
tools; ensuring that data collection and storage tools enable disaggregation data across gender and other
social stratifiers. For further information, see Incorporating intersectional gender analysis into research
on infectious diseases of poverty: a toolkit for health researchers (TDR, 2020).

Table 7. Study population components
Eligibility criteria

This outlines the characteristics someone must have to participate in the research.
Eligibility criteria should be aligned with your research objectives and questions and can
include criteria that can be used to either include or exclude a participant. Inclusion
criteria typically relate to demographic and geographic factors and clinical or health
related factors. In contrast, exclusion criteria refer to certain criteria that exclude a
person who was otherwise eligible from participation. Exclusion criteria typically
relate to factors that would negatively influence or interfere with the interpretation of
the study outcome (e.g. TB patients under treatment in a different district, people with
previous involvement in a particular type of digital technology under investigation, etc.).

Study settings

Study settings refer to the location(s) and context your study will be conducted in,
and any relevant dates or timelines, including periods of exposure to intervention,
recruitment of participants, follow-up and data collection. The selected settings
should reflect those settings in which the challenges investigated are common or
most acute. This will increase the relevance of your findings to other similar settings
(known as generalizability).

Intervention

A description of the digital intervention being considered or implemented includes
technical details of its functionality, how it is used, how it was designed, the process and
timeline for implementation (or when the technology was introduced). Importantly, this
description must include an overview of the intervention purpose, the implementation
goal and a description of the target audience.
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Reflection activity 8

With your IR team, discuss the following questions in relation to your IR project:
• Who are your study participants? What are factors or characteristics should they have? What factors
or characteristics should they not have?
• What settings or context would give you the most access to participants that meet this description?
Does this represent the settings where the challenges being investigated are most acute?
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Study design
After identifying what you will measure, what data you may need and who you will collect it from, the
next step is to determine the study design, which refers to the type of study that will be used to collect
data from study participants. The choice of study design will be informed by the IR objectives. In general,
studies are categorised as either descriptive or analytical.
Descriptive studies aim to describe a certain condition or outcome of interest. Descriptive studies
are useful for generating information about who, what, where and when (or how frequent). Descriptive
studies also include studies that use secondary data to answer research questions.
Analytic studies, by comparison, can answer questions about why and how, can test hypotheses
about relationships between variables and outcomes of interest, and produce measures of effectiveness.
Analytic studies can be further categorized as experimental/quasi-experimental or observational studies.
Experimental studies control exposure to variables to explore the effect on the outcome of interest
typically by randomly allocating participants to intervention (exposed) and control (unexposed)
groups in a study. Quasi-experimental studies, those that manipulate exposure to a variable without
random allocation of participants, are also considered under this category.
Observational studies explore relationships between variables and outcomes of interest by
observation only, without any attempt to intervene or control exposure to a variables or risk factor
that are associated with the outcome of interest.
Table 8 provides an overview of the most commonly employed study designs in IR. While many of
these designs can be used alone or in combination to assess any of the RE-AIM domains, the table
provide an illustration of how certain designs may be used to measure specific domains applied to
digital technologies.

Table 8. Key IR study designs and overview
Descriptive
Study design

Overview

Strengths

Limitations

Examples of use

Cross-sectional
(descriptive)

Provides insight
into the presence,
level and/or
distribution of one
or more variables
of interest in a
given population
at a certain point
in time.

Relatively simple
and inexpensive,
and useful for
investigating
contexts with
many variables.

Requires
appropriately
sized sample, a
scientific approach
to sampling and a
good response rate
to generate valid
results. Cannot
be used to assess
causal relationship
between variables.

Cross-sectional
studies can be used
to assess Reach and
Adoption. These are
also good for analysis
of factors associated
with sub-optimal
reach or adoption; for
example, by looking
at the relationship
between individual
or setting-related
variables (such as
socio-economic
status, location or
number of staff).

Descriptive crosssectional studies
can quantify
the frequency
or how much a
certain variable
or outcome of
interest exists
within a certain
population

Cross-sectional
studies done
before and after an
intervention can also
be used to assess
the Effectiveness of
an intervention.
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Descriptive
Study design

Overview

Strengths

Limitations

Examples of use

Ecological

Ecological
studies look at
comparisons
between groups,
rather than
individuals.
Groups can be
defined based
on geography
or time, and are
compared based
on outcomes
of interest and
relevant variables
aggregated or
averaged at the
group-level

Ecological studies
typically utilise
existing or routinely
collected datasets
so they can be used
to quickly explore
hypotheses and
are inexpensive
to conduct.

Analysis is based
on aggregated data
and extrapolating
the findings to an
individual may
lead to “ecological
fallacy”, as any
association
observed between
variables at the
group level does
not necessarily
apply to each
individual within
the group.

Ecological
studies could be
used to assess
Effectiveness of
an intervention at a
community level.

Analytical
Experimental/ quasi – experimental
Study design

Overview

Strengths

Limitations

Examples of use

Pragmatic
randomized
controlled
trials/ cluster
randomized
controlled trials
(CRT)

Pragmatic trials
adopt a quasiexperimental
approach and
are designed to
represent the
setting in which
an intervention
will be used under
real-life conditions.
Pragmatic trials
typically randomize
at a cluster level
(and are also
referred to as
pragmatic CRTs),
such as hospital
or clinic, and are
used to evaluate
an intervention
against other,
comparable
interventions
(established
or not).

Pragmatic trials are
suitable for IR as
they are typically
implemented
within ‘real-life’
settings and as
such, important,
locally determined
factors such as
cost, feasibility and
political concerns
are considered
within the context
of the study.

May be expensive
or difficult to
implement given
need for multiple
clusters. Negative
findings do not
provide any insight
into whether the
intervention might
be effective under
optimal conditions
(that is, is the
intervention itself
ineffective, or is
the lack of impact
due to the specific
contextual factors
the study was
conducted in?).

Pragmatic trials are
useful for identifying
the effectiveness
of an intervention
at a group or
community level.
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Additionally,
because findings
are specific to
implementation
(real life) contexts,
the findings may
not be widely
generalizable
or applicable to
other settings.

Can also be
used to assess
maintenance,
implementation
and adoption of
the intervention
over time.

Study design

Overview

Strengths

Limitations

Examples of use

Steppedwedge trials

In quasiexperimental
stepped-wedge
trials, exposure
to an intervention
randomly occurs
in waves or steps,
so that all clusters/
subjects will have
spent time being
both unexposed
and exposed to
an intervention.
The outcome(s)
of interest are
measured among
all subjects before
and after exposure.

Commonly used in
the evaluation of
service deliverytype interventions.
As all subjects
are exposed to
an intervention,
they can act as
their own control
and therefore
fewer units of
investigation
are needed.

As a relatively
new study design,
there is limited
information
available to guide
the reporting and
analysis of results.

Stepped-wedge
trials are useful
for identifying the
effectiveness of
an intervention.
These designs
can also explore
maintenance
by following the
ongoing effect or
implementation of an
intervention overtime.

Pre/post with
non-equivalent
control group

In this quasiexperimental
design,
participants in an
intervention group
are tested before
and after exposure
to intervention to
assess the effect
on the research
outcome(s) of
interest. These
results are
compared to preand post- tests
administered to
a non-equivalent
control group,
which is a group
selected on the
basis of similar
characteristics to
the intervention
group but without
random allocation.

Less expensive
and require
fewer resources
compared to
pragmatic cluster
randomized trials.
Given these studies
do not involve
randomization, they
are appropriate in
situations where
randomization
would be
considered
unethical. Lastly, as
these studies are
pragmatic – that is,
they evaluate the
effectiveness of an
intervention in realworld conditions
– they are ideally
suited for IR.

Because of the
non-random
allocation of
intervention and
control group
participants,
it is possible
that observed
differences
between the
two groups are
due to selection
differences
rather than an
underlying effect.

Useful for identifying
the Effectiveness
of an intervention
at a group or
community level.
Can also be
used to assess
maintenance,
implementation
and adoption of
the intervention
over time.
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Study design

Overview

Strengths

Limitations

Examples of use

Interrupted
time series

In this design,
the research
outcome(s)
of interest is
measured at
various time points
before and after
exposure to an
intervention and
changes observed
throughout the
measurements
are used to infer
intervention effect.

Useful for
identifying an effect
over time, including
how long an effect
may last for.

As only one group
is observed, it
is not possible
to compare the
results to a control
group. As with
other pragmatic
designs, the
unit of study are
typically groups
that already exist
(i.e. participants
are not randomized
or allocated) and
therefore there
is a possibility of
selection bias. Also,
as multiple rounds
of data collection
are required, this
may be a timely
and/or costly
study design.

Like stepped-wedge
trials, interrupted
time series are useful
for identifying the
effectiveness of
an intervention.
These designs
can also explore
maintenance
by following the
ongoing effect or
implementation
of an intervention
over time.

Study design

Overview

Strengths

Limitations

Examples of use

Cohort

In a cohort study,
a group of people
are recruited and
followed up over
time to monitor the
development of
specific outcomes,
typically health
conditions or
events. Cohort
studies have a
temporal element
that can be used
to produce highquality data about
the relationship
between variables.

High-quality,
individual-level
data, enables
researchers to
examine if better
implementation
outcomes are
associated with
exposures at the
individual level,
including the timing
and direction of
any effects.

Can be difficult,
expensive or
timely to follow up
participants over a
long period of time.

Cohort studies are
useful to investigate
effectiveness over
time (e.g. looking
at changes in
treatment adherence
throughout the
course of an
intervention).
Cohort studies
can also explore
maintenance by
following the ongoing
implementation
of an intervention
by individuals
or implementers.

Analytical crosssectional studies
can explore the
relationship
between the
variable of interest
and other factors

See above

See above

Observational

Cross sectional
(analytical)
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Cohort studies are
vulnerable to loss
to follow up or drop
out of participants,
which may weaken
or undermine
potential of
study to identify
an effect.

See above

There are various reporting guidelines for certain study types which set out minimum criteria for
reporting study results. However, it is also useful to consider these guidelines during the design
of your study to ensure that your study includes all required components to meet these reporting
standards. Relevant guidelines include CONSORT for pragmatic trials, STROBE for observational
studies, and also StaRI specifically for implementation studies.
These guidelines, along with other resources are also available from the EQUATOR Network
website, which provides a comprehensive searchable online library of reporting guidelines and
links to other resources relevant to research reporting.

Methodology
While the study design can be regarded as the overall strategy for the research, the methodology refers
to the tactics for obtaining the data. In general, research methods can be classified as qualitative,
quantitative or mixed methods. Note that the choice of study methods will also influence the data
collection tools used.
Quantitative methods: better for answering the question: What is happening?
Quantitative methods involve the collection and/and analysis of objective data, often in numerical form.
They are used when it is necessary to establish cause-and-effect relationships, where the researcher can
decide who receives an intervention (experimental research) or observes what happens (observational
research). Research that utilizes pre-existing or routinely collected data, such as M&E or surveillance
data for secondary analysis, is also a frequently used quantitative method.
Data collection tool: The most common instrument for collecting quantitative research is a survey
or questionnaire. A survey is a tool that comprises a series of questions, designed to measure a given
item or set of items. Questions are typically closed-ended and are answered by participants by marking
an answer sheet or choosing from a closed list of responses in the form of yes / no / maybe; OR strongly
disagree / disagree / neutral / agree / strongly agree, etc. Surveys can be administered in a variety of
ways, such as through in-person interviews using paper-based or electronic forms, telephone surveys,
mailed surveys, or online/web-based surveys.
Qualitative methods: better for answering the question: Why is it happening?
If the focus of the research is to explore factors such as values, attitudes, opinions, feelings and
behaviour of individuals and understand how these affect the individuals in question, then qualitative
methods are most appropriate. The two main qualitative methods are focus group discussions and key
informant interviews (Table 9).
Data collection tool: Interview guides rely on semi-structured or open-ended questions to stimulate
in-depth conversation and discussion around certain points of interest to the researcher. Open-ended
or semi-structured questions are those that cannot be answered with a yes or no. Interview guides
should start with broad, general questions, designed to get participants to open up, then become more
specific through the use of probes.
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Table 9. Overview of key qualitative methodologies
Methodology

Overview

Strengths

Limitations

Examples of use

Focus group
discussions
(FGDs)

FGDs are used to
understand the
perspectives or
opinions of a group
of individuals.
FGDs can be used
to get feedback
on a project, reach
groups typically
underrepresented
in surveys, and
compare and
contrast norms
between groups.

FGD are useful
for exploring a
single subject in
depth, provided
enough is known
about the subject
to develop a
topic guide for
discussion

The data that can be
gathered from an FGD
relies heavily on the
skills of the facilitator.

FGDs conducted
before and after
an intervention
can be used to
explore factors
associated with
participation or
non-participation
(reach) or
conducted later
in the lifetime of
an intervention
to determine
whether
implementation
has transitioned
to the routine
(maintenance).

KIIs are similar
to FGDs but are
conducted on
an individual
level. Like FGDs,
the interview
is guided by an
interview guide
that encourages
the participant
to talk in depth
about the subject
area without
specific prompting.

KIIs are useful
when preliminary
knowledge on a
particular issue
is needed, when
individuals or
social settings are
difficult to access,
or if subject matter
may be sensitive
and people will
not speak in
FGD setting.

Similar to FGDs, the
weakness of KIIS
includes difficulty
in transcribing and
analyzing large
amounts of data.

Key informant
interviews (KII)

FGDs must be recorded
and transcribed which
produces a large
amount of data, may be
timely and difficult to
analyze and interpret
objectively.

Additionally, there is
a risk of bias if the
participants are not
carefully selected
which may limit how
applicable or relevant
the findings are to other
similar populations or
settings.

KIIs can be
conducted with
organisational
staff and
implementers
to identify
what factors
contributed
to decisions
to take up the
intervention,
and what
factors may be
associated with
different levels
of adoption.

Mixed methods: better for answering both what and why
Like the name suggests, mixed methods combine both quantitative and qualitative methods. Mixed
methods approaches are appropriate when you require a better understanding of the problem than
either a quantitative or qualitative research approach could achieve alone. Mixed methods are often
used when qualitative information is needed to gain a better understanding of an issue to inform or
launch a subsequent quantitative study.
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Reflection activity 9

With your IR team, discuss the following questions in relation to your IR project:
• What study design will you choose for your study? Ensure you consult a statistician or other
appropriate research person if you do not already have this capacity on your research team.
• How feasible is the selected design? Consider factors such as time, scale of the research, number
of participants and study settings that may be required etc.
• What methodology – qualitative, quantitative or mixed-methods – will you use?
• What tools will you use to collect your data? Are there any pre-existing instruments that can be
adapted to measure your research outcome? What other data will your team need to collect? How
will this be included into your research tools?
• Are there any opportunities to use existing data for secondary analysis, either alone or as part of a
mixed methods approach? For example, if you are already implementing a digital intervention, are
there any data that can be analysed in light of your research objective? Are there opportunities to use
routinely collected programme data – for example, from the TB register – to supplement or replace
the need for additional data collection?
• What additional support, knowledge, skills, etc., does your team require to carry out the selected study?
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Economic evaluations
Cost is often an important outcome when it comes to implementation. Outside of the research
environment, health departments and NTPs are often operating in restricted financial environments
and therefore intervention impact must be carefully weighed against costs when making programmatic
or policy decisions. Consideration of the costs and benefits of a digital intervention is a necessary part
of decision-making during resource allocation and is useful for guiding prioritization of interventions.
Demonstrating a sound investment case is particularly important for new digital interventions that
require significant front-loading of costs, or those that lack the evidence-base to support widespread
integration into mainstream activities.
Your team may wish to consider adding a costing exercise to your IR study to describe the cost of
implementing a digital intervention to assist with future planning purposes, by looking at factors such as
cost per intervention, running costs, determination of initial investments for implementation compared
to later running costs, etc. A more detailed measure of costs requires specific study approaches that
can be considered under the umbrella of economic evaluation (Table 10). Economic evaluations are
typically integrated into a broader IR design, particularly when using a quasi-experimental approach
that would enable evaluation of the comparative costs and outcomes associated with an intervention
against a standard of care, for example. However, collection of cost data in other study designs is still
valuable and makes explicit the cost considerations of an intervention, which can be weighed by a
decision-maker against the benefits.

Table 10. Types of economic evaluation for digital health
Definition

Costs

Consequences

Illustrative questions

Costeffectiveness
analysis (CEA)

Comparison of two
alternatives where
consequences of
the intervention are
measured in natural
units

Monetary
units

Effectiveness
measure: Health
units (e.g. life years
gained, lives saved,
cases detected)

Is using VOT to promote
treatment adherence
more cost- effective than
standard DOT practice?

Cost-utility
analysis

Form of CEA where
consequence is
measured in terms of
healthy years

Monetary
units

Utility measure:
Quality-adjusted
life years (QALYs) or
disability-adjusted
life years (DALYs)
lost

In country X, a new digital
adherence technology
has been implemented
to improve treatment
completion among
patients and improve
treatment outcomes.
Is this platform costeffective compared to
previous facility-based
DOTs in terms of reducing
the number of DALYs lost
in TB patients?

Cost-benefit
analysis

Comparison of two
alternatives where
consequences of
the intervention are
measured in monetary
terms

Monetary
units
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Which digital option,
using VOT or electronic
medication monitors –
offers the best return
on spending? How does
this change over the
timescale of the digital
health intervention?

Definition

Costs

Consequences

Illustrative questions

Costconsequence
analysis

Examination of costs
and consequences
but without isolating
a single consequence
or aggregate
consequences into a
single measure

Monetary
units

How does a new
connected electronic
diagnostic platform make
a difference to delays
in diagnosis, treatment
initiation and outcomes?

Costminimisation
analysis

Comparison of relative
costs of interventions
with equivalent effects

Monetary
units

You want to upskill 3000
members of the national
TB and HIV workforce in
priority areas to increase
their capacity to identify
and clinically manage HIV/
TB coinfection. Which
strategy would cost the
least to achieve this
result: creating an online
eLearning platform freely
accessible to users? or
developing curriculum to
be delivered by trainers in
a week-long face-to-face
course in X locations?

Adapted from: Monitoring and evaluating digital health interventions: A practical guide to conducting research and assessment.
Geneva: World Health Organization; 2016 14

NOTE: While the specifics of how to cost digital interventions are beyond the scope of this toolkit,
there are useful references that can be consulted for further guidance:
Costing tool for DAT projects (developed for TB Reach by McGill International TB Centre)15

Implementation research ethics
If your proposed research includes collecting data from participants you will need to seek ethical
clearance from an appropriate institutional review board (IRB; also known as ethical review board, or
independent ethics committee) in your country. If your research is funded by an international body, you
may also need to seek ethical review in the country where that body is located such has a university
ethics board. Seeking ethics approval prior to conducting your research is a safeguarding measure to
ensure the protection of your research participants and your adherence to ethical standards of research.

NOTE: For further information on research ethics and ethics applications, you may wish to consult:
Training course on ethics in implementation research (WHO/TDR)16

Guidelines on submitting research proposals for ethics review (WHO)17
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Once you have finalised your IR study protocol, you should submit it to the relevant IRB for clearance. The
IRB will ensure your research complies with ethical principles and practices by undertaking a thorough
review of your study design and conduct, recruitment and care and protection of participants, protection
of participant confidentiality, informed consent process and community considerations. Your proposal
should include an ethics section that describes the steps you will take to ensure the protection, dignity,
rights and safety of potential research participants before, during and after the research takes place.
In addition, your IR proposal must demonstrate that you have informed consent from all participants
to collect and use their information and that they are aware of any potential risks associated with their
participation in your study. As a result of the review, you may expect to receive questions that you
would need to answer as well as requests to modify the protocol or the study design. Depending on
the situation of the ethics board(s), there is typically a delay of a few months or more that needs to be
factored in for this process. Fees may also be applicable.

Informed consent
Informed consent is an important means of upholding a person’s autonomy and adhering to the principle
of respect for persons, and ensures that individuals can freely make decisions to participate according
to personal interest, values and priorities.
Informed consent of participants must be gained prior to their involvement in research, either verbally
or in writing. Ethics committees will pay particular attention to how consent will be obtained from
prospective study participants, and carefully scrutinize all informed consent documents. Informed
consent is more than a contractual obligation and should be understood as a process that begins with
the initial contact with the research participant (during the recruitment process) and carries through
to the end of participants’ involvement in the project. The establishment of the process requires four
basic elements:

Provision of accurate and appropriate information
1.

Participant’s ability to understand the purpose of and procedures in the research process

2.

Participant’s capacity to consent

3. Voluntary participation and withdrawal, even after having initially acceded to take part and
responded

To have effective informed consent, full information should be explained in the language of the
participants. Furthermore, the use of simplified language in local vernacular should be used, avoiding
scientific and professional jargon. Special care should be taken whenever fear and desperation, poor
health literacy and distrust of public institutions may affect patients’ choice to give or withhold consent.
Your team should develop a consent form that includes information about the research, the procedure,
expected outcomes and potential benefits.
Templates for consent forms can be found at the WHO research policy page.18 These templates should
be adapted to your local situation.
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Ethical challenges related to digital technology
There may be ethical challenges that are unique or specific to working with digital technologies that will
need to be considered and addressed by research teams (see Box 16). For example, digital technologies
are hugely efficient at storing and communicating large volumes of data, very often over the Internet.
However, this also poses risks to privacy, confidentiality and security of personal data. Any research
using digital technology to collect, store or use personal information must demonstrate steps taken to
ensure the safety and confidentiality of digital data.
Additionally, because TB is often associated with poverty, homelessness and sub-optimal health system
resources, the use of these technologies in TB surveillance, care and research contexts can indirectly
accentuate bias and stigma if inadvertent disclosure of confidential information occurs. The following
text box provides some principles developed by Stanford University on how to ensure ethical conduct
in relation to digital health.

Box 15. Statement of guiding principles for ethics in digital health19
1.

The products of digital health companies should always work in patients’ interests. Digital
health companies should work with care providers, insurance companies, regulators and governments
to ensure that their products are: part of an eco-system that enables effective, affordable access to
high-quality health services; and never discriminate, persecute or deny necessary care.

2. Sharing digital health information should always be to improve a patient’s outcomes and
those of others. Digital health companies receive consent from patients for information to be
shared. They recognize that consent represents only a broad statement of trust by the patient. They
acknowledge their absolute duty of care with respect to the use of patient information.
3. ‘Do no harm’ should apply to the use and sharing of all digital health information. Digital health
companies are alert to the risks of malicious use of health information and unintended consequences
of well-intentioned uses. They adopt safeguards to anticipate and mitigate these risks.
4. Patients should never be forced to use digital health products against their wishes. Patients’
use of digital health products should be voluntary and with a positive mindset.
5. Patients should be able to decide whether their information is shared, and to know how a
digital health company uses information to generate revenues. Patients should be aware that
their shared information will be used for many purposes. They should know who has the duty to care
for their digital health information and how organizations get paid when they use it.
6. Digital health information should be accurate. Digital health products should maintain high
standards of data quality, reproducibility and integrity. Validation methods should be auditable and
transparent to ensure that high standards are being reliably met.
7.

Digital health information should be protected with strong security tools. Digital health
products should meet state-of-the-art security standards. Patients should be able to know how well
companies are performing against those standards.

8. Security violations should be reported promptly along with what is being done to fix them.
Within ten business days of detection (or sooner if required by law), digital health companies should
inform affected patients of any breach, potential consequences and steps taken to mitigate risk.
9.

Digital health products should allow patients to be more connected to their caregivers. The
information created by digital health products should strengthen the voice of patients and their families
in care decisions. That information should help educate and inform patients, improving communication
and trust with health care professionals.

10. Patients should be actively engaged in the community that is shaping digital health products.
Digital health companies should provide patients with tools to easily express their opinions, provide
their feedback, and communicate their needs in timely, professional ways.
ADDITIONAL RESOURCES AND FURTHER READING: Distefano M and Schmidt H. mHealth for TB treatment adherence:
A framework to guide ethical planning, implementation and evaluation.20
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Reflection activity 10

With your IR team, make a list of possible ethical issues or challenges related to your study and discuss
the following questions:
• For each challenge, what steps will your IR team take steps to mitigate risks or safeguard against
risks for your participants?
• Does your study require ethical clearance from an IRB? If so, which IRB will you apply to? What are
the timelines for doing so? For example, how often does the IRB meet? When is the next opportunity
to apply?
• What documents will you need to develop to support your IRB application, such as informed consent
forms? How, when and by whom will these be developed?
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PROPOSAL CHECKLIST: Research methodology section

Exercise: With your team, begin to develop the start of your research methodology section, including
your study design, research methods and a description of your study population. You will finish your
research methods section after completing the next module on data analysis. Work through the checklist
to make sure this section includes all necessary information and is correctly formatted.
Component

Description

Study design

Describes the selected study design and key features of the study
Identifies and defines the key research outcomes which clearly relate to the study
objective and research questions

Study population
and setting

Describe the setting or context within which the study or intervention will be
conducted
Describe the subjects (sample) or participants who will be involved in the
research, including inclusion and exclusion criteria and estimations of sample
size and rationale (such as sample size calculations, practical considerations, data
saturation as appropriate

Intervention /
implementation
strategy

Describe the digital intervention being implemented, evaluated or modified, or
the implementation strategy being used to enhance adoption, implementation or
sustainability of an evidence-based programme or practice.
Mentions the overall goal of the digital intervention or the implementation strategy.

Ethics

Meets the ethical standards for research
Mentions the process for applying for ethical clearance (such as which IRB will you
apply to)
Includes an informed consent form as an annex if your study includes collecting
data from participants

* Note: Data collection and analysis will be covered in Module 4 but will be included under the research methodology section
of your proposal (see generic template in Annex).
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MODULE 4:

DATA MANAGEMENT AND ANALYSIS
This module provides a high-level overview of key data analysis techniques and strategies for managing
data and ensuring data quality. By this stage, you should have defined your research outcome and
study design. IR teams may find it helpful to work through this module with someone who has strong
skills in data analysis and management who can provide guidance if needed.

Module objectives
• Understand requirements for data management and strategies for ensuring data quality
• Understand key data analysis methods for qualitative and quantitative data
• Develop a data analysis plan
Proposal components addressed in this module
• Research methodology: Data collection plan, data quality and management strategies, and data
analysis plan

Data collection
Many IR studies require a team to collect new, purpose-specific data (known as primary data) to address
a specific research objective. As described in Module 3, this is typically conducted through the use of
survey tools such as questionnaires or interview guides. Before commencing data collection, there are
several decisions and steps that must be taken. A key component of data collection is determining the
most appropriate way to sample and recruit participants. This will depend on the choice of research
methods. Your data collection strategy should describe your approach to identifying and recruiting
participants and the process for collecting data. Ensuring the quality and appropriate management of
collected data is also a key component; these issues are discussed below.

Sampling and recruitment
Sampling refers to how you will select participants for your research. Sampling methods can be either
probability- or non-probability-based. Probability-based or random sampling enables every individual in
a population to have equal chances of being selected into a study. Probability sampling techniques are
preferable for quantitative research as this type of research typically requires a sample that accurately
reflects the characteristics of the broader population from which it was selected. To do this, probabilitybased sampling requires a sampling frame, that is a complete list of units – individuals, households,
clinic facilities etc. – that your sample will be drawn from.

Common examples of random sampling:
•

Simple random sampling: This is the ideal sampling strategy because each element of the
population has an equal probability of being selected in the sample. The sampling procedure is
to assign a number to each element in the sampling frame and use a random number to select
elements from the sampling frame. Most statistical packages can generate random numbers.
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Stratified sampling: Stratified sampling can be used in a population that consists of mutually
exclusive sub-groups (e.g. school population with classes). A random sampling procedure is
then used to select elements from each stratum. Sample size can be selected proportionately
to the stratum size.
Cluster sampling: Cluster sampling is commonly used when the population is large or dispersed
across a large geographical area. The goal of cluster sampling is to increase sampling efficiency.
However, cluster sampling reduces the population variability in the sample since individuals in
the same geographical area are to some extent more homogenous and the probability of each
element to be selected in the sample is not equal.

However, in some situations, random sampling is not the preferred option due to factors such as lack
of specific resources (e.g. a list of the entire population to provide a sampling frame), time or cost
constraints. Additionally, your research may be interested in data that are collected from a specific
category of subject, or in a specific context; this is known as non-probability, or non-random sampling
and participants are deliberated selected for a specific purpose or based on specific criteria. Given that
IR takes place in real-world settings and under real-world conditions, non-probability sampling methods
are likely to be more appropriate and feasible for your study.

Common examples of non-random sampling:
•

Convenience: Participants are recruited from those accessible during the time or context in
which the research is conducted, such as patients currently enrolled in a specific TB clinic.

•

Purposive: Participants are purposely recruited based on the researcher’s judgment
regarding the desired information being collected, such as staff working in a TB unit that is
trialling a new electronic reporting system.

•

Snowball: Participants are recruited through the personal networks of other participants.
In snowball sampling, researchers identify a small number of relevant people to participate,
and then ask them to identify other people in their networks who could also participate.
Snowball sampling is frequently used for qualitative analysis and to gain access to hard-toreach populations.

Sample size
Qualitative research generally requires far fewer participants than quantitative research. A typical
sample size for a focus group discussions (FGD), for example, is around 6–10 participants, while key
informant interviews (KIIs) are typically conducted with around 10–20 participants in total, given the
time they require and the richness of data they provide. FGDs and KIIs are usually stopped when no new
information is being generated during data collection – this phenomenon is known as ‘data saturation’.
In quantitative research, sample size is determined by statistical power parameters; that is, having
enough ‘power’ or probability within your study to detect an effect under investigation. Sample size can
also be guided by the level of expected precision when there is no comparison. Sample size calculation
formulae and calculation procedures can be found in standard biostatistics reference materials.1 Early
involvement and discussion with a statistician are strongly advised to calculate the appropriate sample
size needed for various types of research methods and to deal with any adjustments that may be
needed as the study evolves.
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Reflection activity 11

With your IR team, discuss the following questions in relation to your IR project:
• How many participants do you need for your research? How did you determine this number?
• What sampling strategy will you use to select your participants? If you are using multiple research
methods, either as part of a mixed-methods approach, or to address multiple research questions,
be sure to answer these questions for each of your study components.
• Do you expect any biases resulting from your sampling strategy? How will you mitigate these?
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Secondary data collection
Many IR studies also use existing data (known as secondary data) to address a specific research
objective. By using existing data that is routinely collected, research teams can reduce potential costs
and time associated with conducting a study. TB registers are an example of routinely collected data
that could be utilized and analysed as a secondary data source.
Additionally, a feature unique to digital interventions is that many have the ability to automatically
collect and store electronic data that can be useful to a study team. This type of ‘system-generated’
data is often under-utilised, yet when combined with purposefully collected primary data, can provide
important information useful for monitoring implementation outcomes.

Examples of system-generated data that could be used include:
•

•

for implementation: data on connectivity issues and functionality, data on any irregularities
in the time or place from which the data are being sent by each health worker (for example,
as noted through timestamps and GPS codes); data on unusual patterns in data collection
(for example, follow-up visits being recorded consecutively within a short time span), data
on user errors, incomplete recording forms etc.
for adoption: data on frequency of data uploads, number of user registrations, number of
individual users, average time spent on a platform etc.

If your study involves the development and evaluation of a new digital intervention, the study team
should consider which data points may be useful from an IR perspective and ensure they are built
into the back-end process. These data points should be explicitly discussed with any developers or
technologists responsible for building or designing the digital intervention, rather than assuming they
will automatically be captured.
For studies using secondary data, either alone or as part of a mixed-methods approach, it is still
necessary to describe your data collection process, including how you will identify which data to use
(for example, will you take all records from an electronic TB register, or just a sample?) and the methods
for extracting and preparing the data for analysis.

Note: Chapter 5 (Assessing data sources and quality of M&E) in: Monitoring and evaluating digital
health interventions: a practical guide for conducting research and assessment2 provides a helpful
overview of how to review existing data sources and identify potential data that can be used for
research purposes.
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Data quality and management
Most research projects generate a significant amount of data and it is important that the quality
of the data is high because it underpins the quality of the study. Embedding quality management
strategies within your proposal is essential to ensure that research meets scientific, ethical and
regulatory standards. Various strategies can be adopted to promote data quality, depending on your
study procedures and methodology. Your proposal must include an outline of the consistent, ongoing
measures the research team will take to monitor and evaluate the quality and rigour of the research
throughout the various stages. Consider the following questions:
• What is the data flow (from the source to the place where data is collected)?
• What is the critical data, in which errors are not acceptable?
• If you are using data collectors, have they received adequate training on data collection processes,
use of data collection tools etc?
• Are there supervision/quality control processes in place to ensure the consistency and quality
of data collection is maintained throughout the data collection period?
• Are there standard operating procedures (SOPs) in place to guide the data collection, entry and
safe storage?
• Are there systems in place to support data storage (including backups) and ensure data security?
• What are the processes for data cleaning?
• Are there SOPs in place to guide data validation to ensure quality and consistency?
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Reflection activity 12

With your IR team, discuss what processes or activities will you need to put in place or conduct to ensure
data quality. Consider the following:
•
•
•
•
•
•
•
•
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Data flow.
Training requirements of data collectors or other study staff.
Risks of errors in the critical data and quality control measures put in place to minimize such risks.
SOPs for data collection and cleaning.
SOPs for data storage and transfer.
Selection of software/tools for data management and analysis.
Creation of appropriate data management systems.
Indexing and filing of qualitative study reports (i.e. focus group discussions and key informant
interviews) and associated video/voice recordings.

Data analysis
Data analysis refers to inspection and interpretation of collected data to test hypotheses, generate
new knowledge and ultimately to address research objectives. There are various ways to analyse data
and the optimal choice of methods depends on the type of data you have collected, your outcome of
interest and the overall objective of your research. The sub-sections below reflect some of the main
data analysis methods used in both qualitative and quantitative research.

Box 16. Leave no one behind!
Applying an intersectional lens to the data analysis stage will enable disaggregation of data across different
social stratifiers in order to elucidate any important differences. At a minimum, this should include data
that is disaggregated by sex and age, and ideally any other social stratifiers as per the local context. For
further information, see Module 7 of gender toolkit

Qualitative data analysis
Qualitative data analysis aims to identify patterns or themes in the data and the links that exist between
them (Box 18). Qualitative data analysis typically involves either a deductive or inductive approach, in
which the data is collected, analysed and grouped either in relation to the stated research question
(deductive) or based on patterns and themes that are identified during the data review process
(inductive).

Box 17. Key steps in qualitative data analysis
Main stages of qualitative domain/theme analysis:
• Identify the main issues raised by interviewees, known as domains or themes.
• Group more detailed topics within each of these domains/themes to construct a taxonomy of
sub-categories.
• Specify what was actually said and the components within each sub-category.
• Explore the interrelationships between the various domains.

There are various qualitative data analysis tools available to manage and sort qualitative data to make
it easier to find and identify themes. Some commonly used tools include:
• AtlasTi (www.atlasti.com) deals with large data sets, unstructured coding, and mimics paper code
and sort functions.
• MAXQDA (www.maxqda.com) provides powerful tools for analysing interviews, reports, tables, online
surveys, videos, audio files, images and bibliographical data sets.
• QSR NVivo (www.qsrinternational.com) caters for unstructured coding, finds patterns/relationships
in codes.

Quantitative data analysis
Quantitative data analysis involves the use of statistical methods to describe the data, assess differences
between groups, quantify correlations or associations between variables, and to control for factors
that may influence the relationship between variables (known as confounders). Typically, the variables
are grouped into outcomes and explanatory variables. Tables are used to document aggregate and
disaggregated data, supplemented with information on sample sizes, effect estimates (for example,
differences in means or odds ratios), confidence intervals and P values. Design features of your study
will need to be considered when deciding which statistical techniques are to be used. For example,
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when comparing outcomes in two groups, are the data paired or from two independent samples? Are
the data points independent observations or is there clustering within the data? Advanced statistical
approaches, such as regression, for example, may be used to control for confounding in studies that
are focused on associations between variables, or to construct a predictive model if the interest is
in prediction. Table 11 provides a brief overview of commonly used quantitative analysis methods for
IR. This list is not exhaustive and advice from a local research institution and/or specialist should be
sought if needed.
There are many software packages available for quantitative data analysis. Some of the most commonly
used packages include Microsoft Excel, STATA, SAS, SPSS and R. These programmes vary in their
ability to perform complex analyses and may require training and knowledge of specific programming
languages and syntaxes for their effective use.
Your proposal must outline which summary statistics, such as means and standard deviations, will be
calculated from data collected, and any statistical analyses that will be conducted, including the tools
that will be used.

Table 11. Commonly used quantitative data analysis methods for IR
Purpose

Description

Example of data analysis techniques

To describe

The aim of analysis is to use
summary statistics to describe
study variables within a
study population.

Summary statistics (also known as descriptive
statistics) are used to describe the distribution of
quantitative variables, in terms of: (i) location (central
tendency) such as a mean, median or mode; and
(ii) spread (variation) such as standard deviation,
percentiles or range.
Frequency distributions are useful for categorical
data (for example age groups, or responses to Likertscale questions). They are easy to explain and interpret
for audiences without specialist knowledge and can
be presented graphically and in different formats to aid
interpretation (e.g. tables, bar/pie charts etc.).

To compare

The analysis aims to determine if
observed differences between two
or more groups are due to chance
and to produce an effect estimate.

T-tests are used for continuous outcome data to
determine if the difference between the means of two
groups may be due to chance. The difference in means
between the two groups can be reported alongside the
associated 95% confidence interval.
Chi square tests (2) are used for categorical data to
find out if observed differences between proportions
of events in groups is due to chance.

Finding
causality:
group
comparison

Finding
causality
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Group comparison analysis is used
to explore the if differences in the
study outcomes between groups
is due to chance. The groups
can be categorized by exposures
under study. When there is a
meaningful difference between
groups, we assume that the
difference is due to the exposures.

Chi square is used to assess differences in nominal or
ordinal outcomes between independent groups.

Regression analysis is the type
of analysis used to predict study
outcome from a number of
independent variables.

Linear regression is used for continuous or ratio
scale outcome variables

Independent t-test is used to assess differences
in continuous or ratio outcomes between
independent groups.
Paired t-tests are used to assess differences in
nominal or ordinal outcomes between paired groups
(such as measurements taken from the same group
pre- and post-intervention)

Logistic regression is used for dichotomous
outcome variables, e.g. a variable with only two
possible values (e.g. yes or no).

Reflection activity 13

With your IR team, discuss the following questions in relation to your IR project:
• What type of analysis will you conduct to address your research objective?
• Do you have existing capacity on your team to conduct this analysis? If not, how do you plan on
addressing this gap?
• Will you require any software packages to help with your analysis? Does your team have access
to these packages, or will you need to purchase a license? If so, ensure that this is included in
your budget.
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PROPOSAL CHECKLIST: Data management

Exercise: With your team, finalise your research methods section of your proposal, by focusing on the
data analysis plan and quality management plan. Work through the checklist to make sure this section
includes all necessary information and is correctly formatted.
Component

Description

Data collection

Describe the approach to sampling and recruiting participants
Describe the measures, data sources and/or process for data collection related
to the research outcomes, including time point at which they are measured in
relation to the delivery of implementation strategy or intervention.

Data management
and analysis

Describe exactly how data you collect will be compiled and managed.
Describe process for collecting, entering and cleaning data (as relevant).
Describe chosen methods of analysis used to assess relationship between
key outcomes of interest and other variables. Include any details of subgroup
analysis that will be undertaken and use of analysis software if relevant.

Quality assurance
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Describes the systems that will be adopted to ensure the quality of the data
collection, storage and analysis, as well as the quality of the broader project.

MODULE 5:

PLANNING AND CONDUCTING IR
After conceptualizing your IR project, you need to plan how to conduct it. Regardless of how sound or
innovative your proposal is, if you cannot demonstrate a coherent and effective plan for carrying out
your proposed research, you are unlikely to receive funding. This module will guide you through the
steps to prepare and launch your IR study.

Module objectives
• Understand the requirements and planning needed to launch an IR study
• Develop a project plan to guide study implementation
• Develop a monitoring plan
Proposal components addressed in this module
• Impact: Project timeline, research team composition and responsibilities, project budget, risk
management plan, and monitoring plan

Planning for an IR study
Following the development of the IR study, the research team must create an appropriate plan for
launching and commencing the study. A well-designed project plan will allow a team to effectively
execute a study and ensure that it is being carried out as intended. A project plan typically encompasses
the following components:

Project timeline
The project timeline breaks an IR study into its requisite tasks and identifies when they will be completed.
It is most often presented graphically, such as in a GANTT chart or other graphic representation of
the timeline. A GANTT chart can be produced with Excel or other proprietary project management
software. The project timeline must encompass the entire duration of your study, from the planning
to implementation and knowledge translation and dissemination (which will be discussed further in
Module 6). Activities such as staff recruitment, processing ethics clearance and purchasing equipment
must be accounted for; your timelines should not just start from the point at which the team is ready
to begin the study. Figure 6 presents an illustrative GANTT chart from an IR project evaluating digital
adherence technologies.
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Figure 6. Illustrative GANTT chart of an IR project on DATs from TB REACH
Year

2020

Tasks

3

4

5

6

7

8

2021
9

10 11 12

1

2

3

4

5

6

7

2022
8

9

10 11 12

1

2

3

4

5

6

7

Select Sites for Project Implementation
Hire Research Staff
Procure Digital Adherence Technology
Supplies
Test out DATS and make adaptations as
needed
Develop Research Protocol and Tools
Seek ethics approvals
Develop training materials for study staff
and health care workers
Develop education materials for patients
Train study site staff
Implement, enrol participants
Conduct interviews with patients
Conduct interviews with health care
providers
Analyse data
Disseminate Results

Research team composition
The proposal must outline the key members of the research team, and their roles and responsibilities.
Typically, the CVs of the senior/lead research staff should also be provided as an appendix to the
proposal. This section should convey enough information to convince potential funders that there is
sufficient expertise on your team to conduct the proposed study effectively.

In general, research teams will include:
•
•

•
•
•
•

principal investigator/lead researcher
co-investigators/researchers; the specific profiles of the research staff will be based on the
focus, objectives and research methodology of your study (e.g. public health specialist, social
scientist, qualitative researcher, health economist, etc.)
research coordinator or project manager
data manager
data analyst
data collectors/research assistants.

Illustrative job descriptions have been included in the resource corner which can be adapted to facilitate
recruitment or appointment of key research roles.
If the study is being led by NTP or other TB staff, additional support from people with technical skills
related to the digital technology of interest may also be required for the team.

Budget
The research team must carefully think through what amount of funding is realistically needed from a
potential funder to carry out the project (considering also other sources of funding and that some of the
work may be done as part of routine activities). A study budget that is too low or inflated may be viewed
negatively by potential funders or may undermine the ability of a research team to conduct the study.
Research teams should be aware that funders may have the resources to verify how realistic a budget
is. Additionally, costs related to a digital technology will depend on the maturity of the intervention –
for example, costs associated with a new technology that is being piloted for scale-up will be quite
different to the evaluation of a digital intervention that is already established.

72

It is advisable to check the requirements and restrictions of a potential funder before preparing a
budget. For example, what currency must the budget be presented in? Are there suggested or required
budget categories that must be used? Are there any inadmissible items such as overheads, indirect
costs, travel-related expenses and/or salaries for research team members?
If the potential funding agency does not have any suggested/required budget categories, the budget
should be organized around a set of meaningful categories that are relevant to the specific project
(Table 12). Reflecting on the project timeline can help to identify what specific activities will need to
be budgeted for.

Figure 7. Illustrative budget for a digital adherence technology-based research
project
Category

Budget Category

Partner

Unit Costs

Item

1

Human resources (max 15% of
total budget)

1

Technical Coordinator
Medical / technology background

Local

$ 1,500.00

/month

0.2

Country Director / Project Coordinator

Local

$ 5,574.41

/month

0.2

FO / Admin support
Combined with other projects

Local

$ 700.00

/month

2

Activities
Meeting 1: Preparations
Project planning, strategy and adaptations
2 days
20 participants

1

Venue costs

Local

$ 300.00

/day

2

Per diem participants (2 days)

Local

$ 40.00

/person

1

Local travel (1 day)

Local

$ 40.00

/person

2

Meeting costs (lunch, drinks etc)

Local

$ 25.00

/person

2

Printing costs/materials

Local

$ 5.00

/person

Meeting 2: User design workshop
Customization of system needs
1 day
15 participants
1

Venue costs

Local

$ 300.00

/day

1

Per diem participants (1 days)

Local

$ 40.00

/person

1

Local travel (1 day)

Local

$ 40.00

/person

1

Meeting costs (lunch, drinks etc)

Local

$ 25.00

/person

1

Printing costs/materials

Local

$ 5.00

/person

Note: You will also need to budget for any evaluation, knowledge translation and dissemination
costs or activities. This will be discussed in Module 6.
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Table 12. Potential costs and budget categories
Knowledge
translation and
dissemination
costs

Research
costs

Supplies and
equipment

Digital technology
costs

This includes salary and
benefits of personnel
needed to conduct the
study. Typically, this
is presented as the
number of days required
for each person and
their daily rate (unit
cost). You should also
include any associated
costs such as per
diems. You should
refer back to your team
composition and ensure
that all members are
accounted for.

This includes
costs related
to actually
carrying out
the research,
including field
costs or travel.

This relates
to tangible
products and
expendables
required for
your research.

This category
relates to costs
associated with your
digital intervention.

This is for costs
relating to
disseminating your
research findings
once the study has
been completed.
Note that this will be
discussed further in
Module 6.

Research staff (principal
investigators and
other researchers)

Translation
services
(e.g., for
survey tools)

Recording
equipment for
interventions

Software (or
software adaption
if using open
source software).
Consider also
ongoing, recurring
costs (e.g., software
license renewals)

Costs for holding
community/
stakeholder
workshops to
disseminate findings

Data collectors and/or
research assistants

Training venue
hire

Licence
costs for
data analysis
software

Hardware – e.g.,
mobile phones,
tablets, medication
reminder
technologies

Costs for publication
or development
of advocacy or
communication
materials

Software developers/
designers, vendors etc.

Ethics
application
fees

Communication and
connectivity costs –
e.g., internet access,
SIM cards, etc.
(note, this may also
fall under research
costs if you are
using electronic data
collection tools)

Costs associated
with presenting
findings at
conferences or other
public fora

Incentives
for research
participants

Vendor costs

Costs
associated
with
developing
training
resources and
other materials

Hosting costs
(keep in mind this
is likely to be an
ongoing cost)

Personnel costs
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Budget template
Unit Cost

UNITS

Total Cost

1. Category 1
2. Category 2
3. Category 3

Risk management plan
A risk management plan identifies the potential risks that may be encountered during the conduct of
a research project and outlines suitable mitigation strategies and measures. Some funders require
applicants to include a detailed analysis of study-related risks and mitigation strategies as part of a
proposal submission. Even if not explicitly required by a potential funder, developing a risk management
plan is an important part of good project management and should be completed. Examples of tools
and techniques that can be used to identify possible risks include document reviews, information
gathering techniques such as brainstorming, interviewing and SWOT (analysis strengths, weaknesses,
opportunities, and threats).

Examples of potential risks that may be encountered include:
• lack of resource commitment
• unexpected budget cuts
• loss of some research team members before completion of the tasks
• no stakeholder inputs received after study is launched
• equipment breakdown or issues with software
• breaches to data security and/or privacy
• contextual/political risks (e.g., changes to internet privacy laws)
• lack of political and/or executive buy-in
• limited user capacity or interest in the technology
• poor interoperability/incompatibility with existing digital ecosystems

To develop a risk mitigation plan, an appropriate strategy to mitigate each identified potential risk should
be identified. For example, loss of research staff could be mitigated by developing a contingency plan,
and/or the training of other project staff. The risk mitigation template can be used to think through
potential risks and design an appropriate mitigation plan.

Risk mitigation template
RISKS

PRIORITY (HIGH, MEDIUM, LOW)

MITIGATION STRATEGY
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Reflection activity 14

Work with your teams to complete the following project planning components, using the provided
template where relevant:
•
•
•
•

76

GANTT chart or other graphic representation of the project timeline
team composition
budget
risks and mitigation plan?

Monitoring the implementation of an IR study
Finally, in preparing to launch an IR study, a monitoring plan must be developed to ensure that the
study is being implemented as intended. Continuous monitoring throughout the study period enables a
team to make course corrections as needed during the IR process. For example, monitoring during the
recruitment phase will enable you to make changes to your strategy if your team are having troubles
reaching the desired number or composition of participants. The overall responsibility for monitoring
the IR study conduct and ensuring adherence to project timelines and budgets lies with the project
managers/team leader. Most funders will require a clearly articulated plan for monitoring and assessing
the implementation of activities associated with an IR study.

Developing a monitoring plan
The first step in developing a monitoring plan is to break down the IR study and identify what the key
activities are and how these activities contribute to the overall study objectives. The project timeline
that was developed earlier in this module will help with this.
Secondly, you will need to determine how you will measure your project activities; this includes
developing indicators or milestones and identifying an appropriate source of data that can be used to
demonstrate progress against the indicators. In addition, you will also need to determine the frequency
of monitoring, the person who will be responsible for the monitoring, and a system for ensuring the
monitoring results are regularly assessed and fed back into the project if needed so that changes and
modifications can be made along the way.

Box 18. Project monitoring indicators
Examples of indicators include:
• X number of people enrolled in IR study
• X number of people completing treatment
• X number of sites with digital technology Y
installed and operational
• X% of staff at study sites using digital
technology X
• X number of TB clinic staff/TB patients
trained to used digital technology

Milestones may include:
• electronic monitoring and reporting system
configured and functional
• pilot testing of digital intervention completed
• training materials to support the deployment of
the new technology developed
• protocol finalization
• ethical approval
• budget secured
• team in place

Note: The IR team may have some experience with project monitoring but not necessarily surveys or some
other programmed research activity. It is recommended that any important milestones, or aspect of the study
that the team is less familiar with be proposed as objects for monitoring. The resulting template may look quite
similar to the GANTT chart in the end.

Launching and conducting an IR study
Once the project plans are completed, agreed upon by all involved parties and approved by relevant
management groups and ethical committees, the execution of the research project can begin.
It is recommended that the entire research team (including any stakeholders, partners, and frontline workers) participate in the launching of the project. Their involvement enhances ownership and
promotes accountability. During the launch, the team members can, once again, review the project
goal, objectives, indicators and project plans.
Executing your research study involves both conducting and monitoring your proposed activities in line
with project plans, timelines and monitoring plan described above. Regular and effective communication
among the team members is crucial throughout the entire process and regular meetings should be
held among the entire research team to discuss project progress, review monitoring data and address
any potential issues and solutions as they emerge.
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PROPOSAL CHECKLIST: Project plan – Impact

Exercise: With your team, develop the project plan for your IR study by completing the templates
included in this module. When you are done, work through this checklist to make sure this section
includes all necessary information and is correctly formatted.
Component

Description

Project plan

Presents a clear indication of the timeframe for the project and the times when
each aspect of the project will be implemented
Accounts for the development, implementation, and knowledge translation
stages of the study

Research team
composition

Describes the members of your team as well as the experiences and assets they
bring to the study
The team is multi-disciplinary and diverse, and represents the scope and focus
of your study
Includes roles and responsibilities of everyone included in the research team,
including those profiles that need to be recruited

Budget

Outlines the resources needed to effectively conduct the proposed research
Is realistic in the context of the research setting
Aligns with budget categories suggested by the funder OR is organized sensibly
according to logical categories
Aligns the budget clearly with the proposed activities included in the project
timeline

Risk Management

Identifies potential risk to the implementation of the study and applies mitigation
strategies using the Risk Mitigation template.

Monitoring plan

Describes the activities that will be undertaken to monitor the implementation
of the study
Describes the data sources used to support monitoring activities as well as the
frequency of monitoring and identifies individuals who will be responsible for
doing so

Launch and
execution
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Coordinated by team leadership, and according to agreed timelines, sets out
the plans for a coordinated launch involving stakeholders, partners and frontline workers; lays out communication strategies for team members aligned with
the monitoring plan

MODULE 6:

KNOWLEDGE TRANSLATION
Uptake of research findings that can be used to address an implementation challenge is a fundamental
part of the IR process. The last module of this toolkit focuses on the translation of IR findings and
knowledge into action and provides guidance on appropriate communication strategies that can be
used to achieve this.

Module objectives
• Understand the importance of knowledge translation for IR
• Develop a strategy on promoting translation and uptake of IR findings by stakeholders and health
systems
Proposal components addressed in this module
• Dissemination plan

Uptake of IR findings
The end goal of IR is to have the lessons identified throughout the research integrated into the health
system to ensure sustainable change. This relies on the acceptance of your findings by relevant health
personnel and key decision-makers. The pertinent question then becomes: how can you promote the
acceptance of your research findings by these key stakeholders?
Knowledge translation is the synthesis, exchange, and application of knowledge by relevant stakeholders
to accelerate the benefits of global and local innovation in strengthening health systems and improving
people’s health.1 In other words, knowledge translation is the process of interpreting and successfully
communicating the findings to the individuals or groups who can effect change. Ensuring that these
groups or individuals are identified early and engaged regularly throughout the IR process will help
increase a sense of ownership over the research process and findings and increase the likelihood that
the findings are taken up by the health system. These stakeholders should have been identified by
your group in Module 1. If this has not already been completed, you may wish to revisit this module
before continuing.
While most knowledge translation activities will obviously take place after you have completed your
study, many potential funders will be interested in the broader impact of your research and its potential
for contributing to, or catalysing change. You will also need to budget for any costs related to knowledge
translation. Therefore, it is important to think through knowledge translation objectives and potential
strategies during the development stage of the study.
Here’s an example of how IR findings have been used to support the wider use of a novel technology
for TB.
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Using IR to compare human and algorithmic assessment of chest radiographs
Background: Chest radiography (CXR) is a recommended screening and triage tool for TB but its use
is limited in many high TB burden settings due to a shortage of trained radiologists. Computer-aided
detection (CAD) software employing artificial intelligence (AI) has become increasingly available over
the last decade to automatically read and interpret digital CXRs . Deployment of this software could
thus fulfil a critical gap in active TB case finding efforts. Implementation research was undertaken by
the Stop TB Partnership’s TB REACH initiative to complement efficacy studies of CAD in support of
active TB case finding activities in Nepal, Bangladesh, and Cameroon.
The IR study included multiple studies in various locations in the three countries. The studies used
molecular WHO-recommended rapid diagnostic test results as the reference standard for CXR
interpretations. First, a 2019 study compared the accuracy of three CAD algorithms against human
readers to screen a dataset of CXRs collected in Nepal and Cameroon. Together, these studies provided
evidence about how these tools can best be implemented to support TB programmes. These findings
were disseminated with partners including the Global TB Department at WHO and as a result of the
strength of these findings, and supported by findings of by similar studies undertaken elsewhere, the
use of AI for TB screening and diagnosis has been included in WHO Guideline Development Group
discussions

Developing a dissemination plan
A dissemination plan is a context-specific strategy to disseminate research findings to target audiences
to achieve specific objectives. There will likely be multiple dissemination objectives that require different
content, channels or tools and target different audiences. Strong dissemination plans include strategies
that are tailored to address various objectives, rather than adopting a one size fits all approach. Strong
dissemination plans also include mechanisms to evaluate relevant indicators and outcomes, so that
the strategy and its products can be revised and improved.
Table 13 outlines the components and steps for developing a dissemination strategy. The specific
messages and approaches, for example, that will be used in your strategy will not be determined until
after the research has been completed. At this stage, you should ensure you are familiar with the
process and use this information to begin thinking about what the longer-term strategic goals of the
research are.
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Table 13. Developing a dissemination strategy
Dissemination
Component

Description

How to operationalise

Objectives

What the team hopes
will be achieved by
disseminating the IR results

As a research team, identify what you hope to
achieve by sharing IR results and engaging with key
stakeholders and decision-makers. Why does the team
wish to communicate specific processes or findings
to particular audiences? Is it to increase awareness,
understanding, to encourage action or to inform
policy or programmatic change? Identifying motives
will help to develop a targeted and action-oriented
dissemination plan.

Target audiences

The targets of the
dissemination efforts

Identify the target audiences: how do they prefer to
absorb information (including, but not exclusively,
research evidence)? What are their specific needs,
ortypical timelines, etc.?
Every IR project typically has multiple audiences with
unique abilities and needs. Acknowledging this is
critical to developing communication approaches and
messages that are appropriately tailored to the secon
side rations.

Content

The specific information to
be disseminated

The content of messages should capture the research
approach, the solutions generated by the research,the
particular implications of the research findings, and
what might be expected of different audiences a
sacon sequence of those findings. Messages should
be audience-oriented and focused exclusively on one
target audience, bearing in mind audience’s needs and
literacy capacities.

Channels and tools

The channels or tools that
will be used to disseminate
the information

Determine which dissemination/communication
channel or tool is appropriate, keeping in mind this may
differ across audiences. Some specific dissemination
channels are presented in the text following this table.
No matter how well messages or information products
have been developed and refined, their impact will
be compromised if they are not disseminated via the
most relevant and effective channels. For example,
a well-written paper is unlikely to be read by a highlevel decision-maker unless it is succinct and to the
point, and unless an adviser has already read and
been impressed by it. A beautifully produced video
that captures the detail and magnitude of a research
project’s impact will not be viewed if members of the
intended audience are unable to view it.

81

Dissemination strategies
There are various approaches to translating research findings into action and the choice of strategy
should be informed by the overall knowledge translation objectives and target audience. The following
are examples of dissemination strategies you may wish to use.

Note: Ensure that any costs related to your dissemination plan are included in the IR budget.

Policy briefs
Policy briefs are strategic documents aimed at policy or other decision-makers recommending a
particular course of policy-related action in response to an identified issue. Policy briefs should be
evidence-based (i.e. the policy recommendations should be supported by your research findings). Policy
briefs are typically short in length (one page or less) and should be concise and attention grabbing.
There are many great online resources available for those who are unfamiliar with this type of document,
for example:
• Policy briefs handout by the University of North Carolina at Chapel Hill
• Preparing policy briefs by FAO
• How to write a policy brief by the International Development Research Centre

Peer-reviewed journal articles
Journals often have their own specific requirements for formatting, length or style that must be adhered
to. If you are planning to develop an article, you should first identify an appropriate journal and read
through their requirements and guidelines for submission before you start to write your paper (this
information is often listed under a section entitled ‘Information for authors’).

Table 14. Some potential journals by thematic focusa

TB & lung diseases

Digital technology

Implementation
research

Public health / public
health practice

International Journal of
Tuberculosis and Lung
Disease

Journal of Medical Internet
Research

Implementation
Science

WHO Bulletin

European Respiratory
Journal

Lancet Digital Health

Frontiers in Public
Health

BMJ Public Health

Thorax

Digital Health

Implementation
research and practice

PLoS Med

Global Health: Science and
Practice

BMC Health Services
Research

International Journal of
Medical Informatics
This is a non-exhaustive list of journals that are either commonly read by TB practitioners or else have a higher impact factor
among the journals in their category.

a
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Note: There is commonly a lot of overlap among the scope of different journals (the categories
provided in Table 13 should not been seen as mutually exclusive). Before deciding about where to
submit your paper, you should visit journal websites and review the scope of the journal to determine
its suitability for your paper. The examples of journals given here are all international; however, you
may wish to check for relevant national or regional journals too.

As introduced in Module 4, there are various reporting guidelines depending on your study type that
should be followed to improve the rigor and quality of your papers. These include CONSORT for pragmatic
trials, STROBE for observational studies, and also StaRI specifically for implementation studies.
There is also the mHealth Evidence Reporting and Assessment (mERA) checklist that has been
developed by WHO specifically to enhance the quality of reporting for mobile health interventions and
associated research studies. While these guidelines focus specifically on mHealth, they could easily be
adapted and used to develop papers reporting on the effectiveness of digital health interventions more
broadly. The mERA checklist also includes methodological criteria common across all study types, as
well as study-specific criteria for qualitative or quantitative studies.

Meeting or conference presentations
Conferences are an ideal way to disseminate information to other researchers and implementers,
typically in the form of an oral or poster presentation. National conferences and meetings are a good
opportunity to more directly target local decision-makers. With your team, brainstorm to identify or
predict any strategic meeting opportunities where your key messages can be delivered. This may include
forthcoming national planning processes or events, high-profile meeting or gatherings of key audience
members, or strategic dates on which specific issues are likely to be highlighted and/or discussed.
There are several international conferences that are held on an annual, or bi-annual basis that you
may wish to consider, such as The Union World Congress on Lung Health and the ICT4D Conference.
Many conferences offer competitive scholarships to support the attendances of participants from low
and middle-income countries; your chance of receiving a scholarship is higher for applicants who
have had an abstract accepted for presentation at the conference. Conference websites should be
checked for important information such as registration dates, scholarship information and deadlines
and information for abstract submissions.

Reports, IEC materials, guidelines, etc.
There are many examples of other types of grey-literature products that can be developed to disseminate
your research findings, such as research reports, infographics, media releases, social media campaigns,
or more traditional information education and communication (IEC) materials. This list is not exhaustive;
you should brainstorm possible strategies based on your target audience and objectives.
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Reflection activity 15
Work with your team to review the steps outlined in the dissemination plan and discuss what impact
you hope your IR research will have. Consider the following questions:
• How do you think the findings can be used to inform policy and practice in your context?
• What translational outcomes do you hope to achieve and what might your strategy be to make
this happen?
• How do you plan to work with the health system and NTP to influence policy and practice, and how
will you encourage the uptake of your research findings?
• How do we catalyse the change needed as a result of the IR findings?
• How do we monitor any improved or lowered performance as a result of changes effected?
• How do we provide feedback into the planning cycle to instil a culture of continuous improvement?
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PROPOSAL CHECKLIST: Project plan – Impact

Exercise: With your team, develop the project plan for your IR study by completing the templates
included in this module. When you are done, work through this checklist to make sure this section
includes all necessary information and is correctly formatted.
Component

Description

Dissemination
plan

Identifies the potential key messages to be disseminated upon completion of
the project.
Statement on whether the knowledge transfer will be aimed at policy or
programmatic change, or both.
Presents a proposed budget for the dissemination plan.

Target
Audience

Identifies all known stakeholders and partners to be included in the knowledge
transfer dissemination at the end of the project.
Determines the best way to communicate the project messages and key findings
to the various target audiences (should be reflected in the dissemination
strategy budget).

Content

Identifies the main messages expected to be disseminated on the impact of the
intervention, including lessons learned and potential good practice, including findings
from the project evaluation. These messages should be updated and modified upon
completion of the project and again when an evaluation is completed.

Channels and
tools

Identifies, if known, channels and tools appropriate for the dissemination strategy
according to the target audiences, stakeholders, and also aligned with the
dissemination strategy proposed budget.
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CASE STUDIES
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©Lyndsay Abel

CASE STUDY 1:
ELECTRONIC MEDICATION MONITORS
IN CHINA (PATIENT CARE)

Background
This example is taken from a study conducted during the piloting of EMM in 30 counties across China
which aimed to assess and evaluate the early implementation experiences

Research objectives
To determine the i) proportion of eligible TB patients using EMM and the factors associated with using
EMM within the first month of diagnosis ii) treatment adherence among those using EMM, including the
proportion of patients who were shifted to DOT as indicated by adherence data
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Reach
At time of evaluation, 72% of target counties had implemented electronic medication monitors (EMM)
as standard of care.
Areas for further investigation: What proportion of patients who are offered EMM accept the technology?
What are the sociodemographic characteristics of patients who do/do not accept EMM?

Effectiveness
An evaluation was conducted on the EMM involving 432 newly registered TB patients across nine
counties in four provinces in China to compare EMM dosing indications with actual medication ingestion
based on random urine tests. The evaluation found that there was a high degree of correlation between
both indicators of treatment adherence (adherence based on urine test was observed among 99.5%
patients vs 96% of patients deemed adherence based on EMM records), suggesting that EMM could
be effectively used as evidence of TB treatment adherence.

Adoption
Areas for further investigation: What are the technological requirements needed to adopt EMM (e.g.
network coverage, feature/smartphone availability, device failure, supply chain capacity) and how do
they vary across the country? Are there differences between adoption across public and private facilities?

Implementation
An acceptability trial was undertaken, involving both patients and providers, to identify any unrecognised
defects in the design and function of the EMM, to evaluate the effectiveness of labels, instructions and
training for patients and providers, and to determine the acceptability among patients and providers
of the technology and technology-enabled patient management approach. The trial found that the
EMM system had a high degree of acceptance and satisfaction among TB patients and medical staff.
The system was reported as easy to use and operate, which thereby improved patients’ compliance,
improved patients’ medication experience, and also indirectly reduced the workload of medical staff.

Maintenance
EMM will be scaled up as standard of care for drug-susceptible TB patients.
Areas for further investigation: How does the impact of EMM change over time? What are the longterm cost requirements associated with scaling up the technology? Are there any components of
the EMM system that must be sustained, discontinued or modified after initial roll out, and why? Has
acceptability of the EMM changed over time? What are various risk factors/externalities/threats for
continued implementation? How will EMM continue to function as the technology infrastructure and
availability continue to change or improve?

Study design
This was a mixed methods study that included: i) longitudinal descriptive study (to assess eligibility,
uptake and treatment adherence); and ii) cross-sectional study to assess factors associated with EMM
uptake during first month of diagnosis.

Research outcomes
This study explored various outcomes related to implementation:
1. Uptake of EMM among eligible TB patients: defined as the proportion of eligible people who used
EMM within the first month of diagnosis based on dates of diagnosis and start of EMM use.
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2. Treatment adherence among those using EMM: defined as the proportion of month-wise missed
dose as a proportion of expected doses among patients who use EMM within the first month of
diagnosis, until the date of shift to DOT (for those shifted to DOT), or the date of stopping EMM (for
those not shifted to DOT).
3. Proportion of patients who were shifted to DOT as indicated by adherence data: defined as the
proportion of TB patients eligible for shifting to DOT and who actually shifted to DOT.

Study population
All notified people with TB in the 30 implementation counties between July and December 2018 were
included. Exclusion criteria: TB patients with known rifampicin- or multi-drug resistance, or patients with
any communication impairment (mental, visual, auditory or speech) and requiring hospital admission
at notification. Patients transferred into one of the 30 implementation counties were also excluded.

Setting
The EMM scale-up plan identified three provinces (comprising 138 counties). This study was conducted
in the thirty counties that had begun implementation at the time of the study (May and June 2018).
Implementation began in the remaining 108 counties by January 2019. The thirty counties belong to
three provinces in China (Zhejiang in the east region, Jilin in the middle region and Ningxia Autonomous
Region in the west).
In this setting, people with TB (not known to be rifampicin-resistant) receive daily fixed-dose combination
treatment over six to eight months (depending on their status as newly diagnosed or previously treated
case). As per recommendations of China’s NTP, patients are recommended to use one of two treatment
adherence support systems: i) directly-observed treatment (DOT) (by township or village doctor or
family member or volunteer); or ii) self-administered treatment (SAT) with or without support by digital
adherence technologies. Locally developed adherence technologies are recommended by the China NTP.
If on SAT, patients are visited by village doctors every ten days during the first two months of treatment,
followed by once a month to check on their health status and treatment adherence. All notified patients
and their treatment outcomes are recorded in a web-based TB information management system.

Intervention/implementation strategy
The EMM was locally designed by a producer selected by competitive tender. The EMM was designed
to monitor treatment adherence for a one-month fixed-dose regimen. The device is relatively small
in size (16cm × 12.5cm × 7.3cm) and included a plastic box and electronic module that records each
opening of the box by the patient, which is used to indicate that the patient has taken their medication.
The electronic module is removable and is reused for at least three treatment cycles. The device also
alerts users through audible and visual alerts of daily dosing, monthly refill and low battery. Battery life
is approximately two months, and the average cost per patient is approximately US$5. Prior to the pilot,
training materials and standard operating procedures were developed and provided to all doctors from
designated hospitals within the pilot counties.
All newly notified TB patients meeting the inclusion criteria were offered EMM supported selfadministered therapy at the beginning of outpatient treatment. EMMs were programmed by doctors
to provide a medication reminder at the same time every day at a time decided by the patient and a
treatment dose equivalent to one-month. Patients would return to the health facilities on a monthly
basis to collect their next monthly dose. During these monthly visits, an adherence report was generated
for the last month via the EMM operating system (offline software). If <20% of doses were missed, the
patient was counselled on importance of treatment adherence. If 20–49% of doses were missed, the
frequency of home visits by village doctors was increased to once every seven days for rest of the
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treatment. Patients whose data indicated continued instances of missing 20–49% of doses or a single
instance of missing ≥50% of doses were shifted to DOT. In line with guidelines, continued use of EMM
was encouraged by doctors even after shifting to DOT.
Data from EMM operating system was uploaded on a regular basis to an online EMM information system
by designed county-level hospital staff. This data was used by the NTP to develop a progress report
which was provided on a monthly basis to the health facility.

Data collection, management and analysis
Data collection methods
This study was a secondary analysis of routine programme data extracted from the following sources:
1. TB information management system: notification date, diagnosis date, treatment initiation date,
sex, age, occupation, migrant status, category of TB, classification of TB.
2. EMM information system: date of starting and stopping EMM, number of days/doses missed, number
of days patient should take medicines from first to eighth month.
3. Paper-based patient records at county: eligible for EMM, reasons for non-eligibility, shifted to DOT
anytime during treatment along with date of shifting.

Data management and analysis
Data from the paper-based records were digitized and merged with data from the TB and EMM
information systems. Patient data were matched using the TB information system patient notification
number. Stata was used for all analysis.
The following analysis was conducted:
1. Uptake among eligible TB patients: among eligible patients, EMM use within the first month of
diagnosis based on dates of diagnosis and start of EMM use was derived. For factors associated
with uptake, adjusted prevalence ratios and 95% confidence intervals using log-binomial regression
were calculated across sociodemographic and TB-related variables to identify factors associated
with not using EMM within the first month among all eligible people. All available variables were
included in the regression model, after ruling out any collinearity among variables. Among eligible
subjects who did not use EMM within the first month, the number and proportion that started using
EMM later during treatment was described.
2. Treatment adherence among those using EMM: monthly missed doses as a proportion of expected
doses were calculated and classified into the following categories: <20% missed doses; 20–49%
missed doses; ≥50% missed doses.
3. Proportion of patients who were shifted to DOT as indicated by adherence data: the number and
proportion of patients eligible for shifting to DOT and actually shifted to DOT were described and
stratified by those who started using EMM within and after the first month.
Based on: Wang N, et al (2020). Electronic medication monitor for people with tuberculosis: Implementation experience from
thirty counties in China (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7190174/).
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CASE STUDY 2:
MOBILE CASH TRANSFERS AS ENABLERS
FOR TB PATIENT SUPPORT IN INDIA
(PATIENT CARE)
Background
This example is based on a study conducted shortly after the launch of the direct benefit transfer (DBT)
scheme in India to identify early implementation challenges in South India.

Research objectives
To assess the coverage and implementation barriers of DBT among TB patients notified during April–
June 2018 and residing in Dakshina Kannada, a district in South India.
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Reach
In the first year of implementation, direct benefit transfers were received by 63% of eligible TB patients.
Significant variation in the proportion of eligible patients receiving benefits was seen across states.
Programme staff have reported challenges in registering and disbursing direct benefits to TB patients
who are often migrants or children.
Areas for further investigation: What are the demographic characteristics of patients who do/do not
receive benefits?

Effectiveness
The effectiveness of the intervention is unknown.
Areas for further investigation: What is the impact of direct benefit transfers on: treatment completion;
nutritional status; and/or catastrophic costs incurred during TB treatment?

Adoption
Coverage of the direct benefit transfer scheme was 58% within the first eight months of implementation.
117 low-performing districts were identified as priority districts for implementation of the scheme, with
80% of districts adopting the intervention within the first two months of implementation.
By looking at the differences between sites that did/did not adopt the intervention, it was identified
that less than 20% of uptake occurred in private facilities.
Areas for further investigation: What are the key barriers to achieving greater uptake of the direct benefits
transfer scheme among private facilities? What additional strategies are required to promote greater
adoption of the intervention in these settings?

Implementation
Areas for further investigation: What are the factors that promote and hinder successful implementation
of the intervention, such as delays in collecting and verifying bank account information, or processes
for identifying incorrect or inactive bank accounts?

Maintenance
Areas for further investigation: What is the proportion of facilities registering patients for direct
benefit transfers and the proportion of TB patients receiving transfers at one, two and five years postimplementation? What are the factors that will enable long-term maintenance of the intervention?

Specific research questions included:
• What was the proportion of TB patients approved for payment by the public financial management
system (PFMS)?
• What proportion of TB patients received the payment?
• What delays were involved in cash transfer?
• What factors were associated with non-approval of payment?
• What were the early implementation barriers from the perspective of TB patients and health
care providers?
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Research outcomes
The outcome for the quantitative component was coverage of the DBT, defined as the proportion of nonapproval of payments by the public financial management system (the level responsible for initiating
the payments to beneficiaries).
The qualitative component explored experiences and perceptions of barriers related to the
implementation of the DBT scheme.

Study population
For the qualitative component, the population included all TB patients notified in the district between
April and June 2018 and managed under the NTP. Exclusion criteria included patients residing outside
of the district, and patients treated by the private sector.
For the quantitative component, the population included TB patients and providers involved in the
implementation of the DBT.

Setting
The study took place in the South Indian district of Dakshina Kannada, which has a population of
2.1 million people based on 2011 census data. Dakshina Kannada has a multi-tiered health system
comprising primary, secondary and tertiary health care facilities including government and private
hospitals. TB services are provided by the general health system under the coordination of a district
TB officer and district health officer. The district is divided into seven TB units to facilitate supervision
and monitoring of TB services, each of which is staffed by a designated medication officer, supervisory
staff, and laboratory supervisor. There is also a district accounts office which hosts the Public Financial
Management System (PFMS) web portal and is involved in DBT.

Intervention/implementation strategy
The study evaluated the implementation of the DBT scheme, which was provided via the national
web-based TB monitoring and management system called Nikshay. Following diagnosis, patient
bank account and biometric identification details are collected by public health staff and entered into
Nikshay. Payments of 500 Indian rupees per month (equivalent to about US$7) are processed by districtlevel staff. The first payment is received immediately, while subsequent payments are conditional on
adherence throughout the treatment course. For paediatric patients, DBT are provided to a parent or
guardian bank account.
Payment requests are reviewed and processed at three levels: the ‘maker’, the ‘checker’ and the
‘approver’. First, the maker collects the patient bank information and social security number and enters it
into NIKSHAY then prepares a list of beneficiaries and sends it to the checker. The checker (typically the
medical officer) validates the information provided by the maker and forwards to the district TB officer
for approval (the approver), who then verifies the details, removes any duplicates and approves the
payment. The approved beneficiary list is then submitted to the public financial management system
portal via NIKSHAY for final processing and payment.
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Data collection, management and analysis
Sampling and recruitment
Purposive sampling was used to recruit TB patients and health care providers for the qualitative
component. Participants were selected to represent the various cadres of health care providers involved
in the DBT implementation process and TB patients who did/not receive DBT. The sample size was
guided by saturation of findings.
The qualitative component was a secondary analysis of patient data routinely collected by the NTP.
Data from all patients meeting the eligibility criteria were included in the study.

Data collection methods
1. Quantitative: Patient data was extracted for all patients meeting the eligibility criteria from the
NIKSHAY database on 1 December 2018, providing at least five months of data for each patient
(starting from April–June 2018). The variables extracted included demographic and clinical
characteristics, bank account number, national social ID number, payment approval by PFMS,
payment credit along with dates of diagnosis, payment approval and payment.
2. Qualitative: In-depth interviews were conducted by medical doctors recruited from a private medical
college who were trained and experienced in qualitative research methods. The interviewers were
not involved in the implementation of the DBT scheme. Interviews were conducted in the vernacular
language or English based on participant preference. Following consent, interviews were audio
recorded and participants were debriefed at the end of the interview and given the opportunity to
clarify any points discussed during the interview. In some cases, repeat interviews were conducted
if required to further explore and explain the findings of the quantitative analysis.

Data management and analysis
1. Quantitative: EpiData and Stata software were used to analyse data. Continuous data were
summarized using mean and standard deviation or median and interquartile range, as applicable.
Categorical data were summarized as proportions. Poisson regression was used to identify factors
associated with research outcome (non-approval of payment) with calculated adjusted relative
risks and 95% confidence intervals. Given the exploratory nature of the study, all available variables
were included in the regression model.
2. Qualitative: Recorded interviewers were transcribed and used to conduct a thematic analysis
on barriers to implementation by manual coding undertaken by four researchers. Researchers
independently coded the transcripts using a grounded theory approach under the broad themes
of patient-related and health system-related barriers. Analysis was conducted after each interview
and the results were discussed among the four researchers to facilitate the identification of emerging
themes and areas that required further probing in subsequent interviews. Discussion and consensus
were used to resolve any differences between the researchers during the analysis process.
Based on: Nirgude AS, et al (2019). ‘I am on treatment since 5 months but I have not received any money’: Coverage, delays
and implementation challenges of ‘Direct benefit transfer’ for tuberculosis patients – a mixed-methods study from south India
(https://pubmed.ncbi.nlm.nih.gov/31328678/).
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CASE STUDY 3:
NATIONAL ELECTRONIC TB RECORDING
AND REPORTING SYSTEM IN SOUTH
AFRICA (SURVEILLANCE AND
MONITORING)
Background
This example is based on a study conducted to evaluate the implementation of a new electronic register
for recording and reporting to support monitoring and evaluation efforts for the national antiretroviral
therapy (ART) programme in South Africa. The electronic register was nationally adopted in 2010 and
this evaluation focused on the implementation experiences in Western Cape Province, South Africa

Research objectives
To identify and contextualise enabling and constraining factors for implementation of the electronic
register, to describe experiences and use of the register, and to make recommendations for its
implementation in similar settings where standardisation of ART monitoring and evaluation has not
been achieved.
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Reach
Areas for further investigation: What proportion of TB patients are registered in the national electronic
system? Are there differences between TB patients who are/not registered in the system (e.g. age,
sex, regional distribution, public vs private sector TB patients, etc.)? What factors contribute to some
patients being registered in the system but not others?

Effectiveness
Areas for further investigation: What impact has the national electronic TB Register had on key
programme performance indicators (e.g. case detection, treatment success, etc.) compared to the
same indicators under a decentralized paper register system? Is the system cost-effective under
programmatic conditions compared with previous tools?
Do NTP staff find the system meaningful for their work? Does it help inform them about what further
interventions are needed in light of these data? Would the users recommend the system to others?
What factors contribute to variation in effectiveness and cost-effectiveness across settings or subgroups? What end-user and health system factors facilitated, or were barriers, to achieving the outcome
of interest?

Adoption
More than 3000 entry points into the national electronic system have been established across the public
health and penitentiary systems, and nearly 11 000 individual users have been registered.
Areas for further investigation: What proportion of entry points have been established? How and why
does usage change in public, private and other settings?

Implementation
Areas for further investigation: What proportion of electronic records are completed as expected by the
staff responsible for the data? Are there certain patient groups for which the data are more frequently
missing (e.g. TB/HIV or multidrug-resistant TB (MDR-TB))? Is the electronic system being used as
intended; if not, do users require additional training or other support strategies to ensure proper use?
What are the costs/savings and infrastructural requirements associated with the national electronic
system? What is the proportion of evaluated functionalities that are functioning correctly/needing
adjustment/have bugs to be fixed at time of evaluation?

Maintenance
Areas for investigation: What proportion of settings and end-users are still using the electronic system
as intended after the beginning of implementation? Are there any differences in key programme
indicators across settings that do/do not continue to use the electronic system? What are the costs
and infrastructure requirements associated with continued use of the register, including ongoing
maintenance costs, such as licensing, upgrades and/or additional features/developer time? Are there
any components of the electronic system that must be sustained, discontinued or modified after initial
roll out, if so, why? Has acceptability of the TB register changed over time? What are different risk factors/
externalities/threats for continued implementation?

Research outcomes
This study explored various outcomes related to implementation. In-depth interviews aimed to explore
perceptions and experiences related to implementation barriers and facilitators.
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Study population
The population was the ART programme staff working at the facility, sub-district and district level in
Cape Winelands district, Western Cape Province. Facilities in the sub-district were chosen based on
their ART case load, decentralization status and historic quality of their ART paper-based register.

Setting
The Cape Winelands district is in Western Cape, South Africa and is a rural region with an estimated
population of 750 000. The district includes five subdistricts and recorded around 12 000 patients
receiving public ART services in the district as of 2012.

Intervention/ implementation strategy
The intervention was a new, pragmatic M&E system to monitor the national ART programme in South
Africa developed by the Centre for Infectious Disease Epidemiology and Research (CIDER) at the
University of Cape Town. The system adopted a three-tiered approach that included paper-based,
stand-alone electronic, and networked electronic medical records systems. The second electronic
tier acts as an electronic register and allowed for the simple digitization of the first-tier paper-based
registers. The second tier was designed to bridge the paper-based registers, and the eventual networked
electronic medical records system (tier 3). The three systems all capture the same essential ART M&E
indicators required by the National Department of Health (DoH). The three-tiered system was official
adopted by the National Department of Health in December 2010 to monitor the ART programme in all
provinces of South Africa.
A 12-step implementation process was developed by CIDER and the Anova Health Institute that included
a standardized master training course to ensure consistency of implementation across all districts. Steps
included stakeholder meetings with relevant ART staff at the facility level to introduce the new system
and requirements for roll out; site visits to identify available resources and planning requirements; facility
evaluation to map out the recommended implementation; procurement of necessary equipment; training
of relevant staff and establishment of the new M&E system; back-capturing of patient data captured
on paper-based registers into the electronic system; data cleaning and validation. The remaining steps
were considered part of the ‘post implementation’ phase and included activities such as follow-up
training and support as facilities commence using the new M&E system within their routine practice.

Data collection, management and analysis
Sampling and recruitment
Purposive sampling was used to recruit participants from facilities across each of the five sub-districts.
Participants from identified facilities were selected based on their involvement in the ART programme
and experience with the implementation of the electronic register across the facility, sub-district and
district level. In total, the study aimed to recruit 20 in-depth interview participants.

Data collection methods
A diverse sample of stakeholders was recruited at facility, sub-district, and district level via telephone or
e-mail between January and June 2012. In-depth, semi-structured interviews were administered in the
language of the participants’ choosing by the research team using interview guides. Separate interview
guides were used for the facility-based and sub-district staff respectively. The guides comprised
open-ended questions with set probes, and Likert-scale questions to facilitate comparison between
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participants on specific questions relating to implementation. Questions focused on respondents’
experiences of the implementation process and the perceived impact of the electronic register on the
quality, access, and use of ART data as well as on service delivery.

Data management and analysis
Following consent, interviews were recorded and transcribed and translated into English if necessary.
A team of three researchers coded the transcripts using a grounded theory approach and analysed
thematically. The Likert-scaled answers provided an overview of responses per respondent type and
facility, and were expected to highlight inconsistencies. Following coding, preliminary findings were
shared with people who had been involved in the roll out and implementation process in order to validate,
interpret and contextualize the findings.
Based on: Myburgh H, et al (2015). Implementation of an electronic monitoring and evaluation system for the antiretroviral
treatment programme in the Cape Winelands District, South Africa: A qualitative evaluation (https://journals.plos.org/plosone/
article?id=10.1371/journal.pone.0127223).
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CASE STUDY 4:
CONNECTED TB DIAGNOSTICS PLATFORM
IN SOUTH AFRICA (PROGRAMMATIC
MANAGEMENT)

Background
Initial loss to follow up (ILFU) is defined as failure to commence treatment within 28 days of
microbiologically confirmed TB diagnosis and is a significant problem in South Africa. ILFU is influenced
by a variety of factors such as delays in clinics receiving results or failure to receive results from
laboratories; the need for frequent patient attendance at clinics to inquire about results and long waiting
periods; and missed work due to clinic attendance. This study trialed a new mHealth intervention to
help bridge gaps that contribute to ILFU among people with TB in South Africa.

Research objectives
To explore the feasibility, acceptability and potential of an mHealth application to reduce ILFU among
newly diagnosed TB patients in Johannesburg, South Africa.
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Reach
100% of health staff in two targeted health facilities accessed the connected diagnostics platform
via a mobile device pre-installed with an application connected to the data warehouse. An electronic
notification of TB sputum results to clinic TB staff was sent via the application. This mobile device enabled
all targeted TB clinic staff to receive an electronic notification of TB sputum results via the application.

Effectiveness
Effectiveness was evaluated as the proportion of diagnostic results available within 48 hours during the
implementation period, which was compared with the proportion of diagnostic results available within
48 hours during the pre-implementation period (where results were provided on paper and manually
delivered to the TB clinic staff from the laboratory). The proportion of results available within 48 hours
during the implementation period was significantly higher (97% using electronic platform, compared
to 67% under the pre-implementation paper-based system)

Adoption
100% adoption was observed during the pilot implementation.
Areas for further investigation: How will adoption differ under normal, ‘non-pilot’ conditions? Are there
any differences in adoption across variables such as facility type, location etc? What strategies or
support are needed to promote adoption in other settings?

Implementation
Interviews with TB patients held after the pilot found that the system was acceptable to most patients,
who appreciated the convenience of the electronic communication and the ability to access test results
without visiting the clinic. TB clinic staff also found the system acceptable, noting that the electronic
communication assisted patients to start TB treatment earlier.
Some of the target staff experienced technical difficulties while using the mobile devices during the
initial phase of implementation but this improved with experience. Some patients also reported that
they encountered technical challenges that prevented them from retrieving their results either due to
technical issues of lack of comprehension of steps to retrieve results. Patients who received results
reported that it facilitated their return clinic visit.
Areas for further investigation: What strategies or further support are required to support future roll
out and implementation of the platform? Does the acceptability of the platform differ across patient
variables, such as age, technological literacy, level of education etc? If so, what strategies are needed
to address these barriers?

Maintenance
What is the best strategy or approach for rolling out the platform? What are the ongoing and long-term
costs of maintaining the platform? How does the level of use of the platform change across time? Are
there differences in key programme indicators over time among sites that are/not continuing to use
the platform?

Study design
This study used mixed methods including in-depth interviews and secondary data analysis of routinely
collected programme data.
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Research outcomes
This study explored various outcomes related to implementation and effectiveness.
1. Feasibility was defined as the level of concordance between paper and electronic register data.
2. Acceptability was defined as the perceived acceptability of the mHealth intervention among TB
patients and health care providers.
Effectiveness was defined as the proportion of treatment initiation within 48 hours reported during the
implementation period, compared to the pre-implementation period.

Study population
The study was conducted among TB health care providers and patients selected from the two primary
health clinics (PHC) in inner-city Johannesburg where implementation of the mHealth intervention
was occurring.

Setting
The mHealth intervention was implemented and evaluated in two PHCs serving high TB-burden
communities located in Johannesburg, South Africa.

Intervention/implementation strategy
The mHealth intervention was developed by the study team comprising staff from the Aurum Institute,
the School of Public Health at the University of Witwatersrand, Johns Hopkins University, and National
Institute of Communicable Disease in collaboration with the District TB Programme, PHC managers
and the National Health Laboratory services.
The mHealth intervention was designed to achieve the following goals: i) replace paper-based data
collection and reporting (via TB register) with a point-of-care mobile app that enabled direct data
entry; ii) automate the electronic delivery of TB laboratory results to PHCs from the central lab; iii)
display the status of all registered TB patients through a digital dashboard; iv) deliver TB sputum results
electronically to clinic TB staff, and; v) provide electronic, personal identification number (PIN)-protected
sputum result notifications directly to patients via cell phone messaging.
The aim of the intervention was to reduce time and effort associated with TB data reporting, enable
timely and automatic access to Xpert MTB/Rif TB test results to both TB providers and patients and
assist TB providers to track and facilitate patient progress through the TB care continuum.
The mHealth intervention allowed patients to receive results of TB screening directly via mobile phone
messaging. The content of these results messages was developed and refined by various staff involved
in TB care. Patients who opted to receive their results via text were asked to select a four-digit PIN during
their initial clinic visit. When the results were ready, patients received a text asking them to respond
with their PIN. If the correct PIN was entered, one of the following messages were provided: 1) “Your
result is MTB negative, please visit clinic <name> if symptoms persist”; 2) “Your result is MTB positive,
please visit clinic <name> in order to start TB treatment”; or 3) “Your result is unsuccessful specimen,
please visit clinic <name> to provide further specimens”. Patients who chose not to receive their results
by text receive a message asking them to attend the clinic to collect their results.
The mHealth intervention was implemented in two phases. The first phase was a ‘pre-implementation’
phase from January to March 2015 where training was provided to necessary staff. This phase also
included a ‘run in’ period, where staff were able to begin using the intervention in a trial manner to
identify any final issues or training requirements. The implementation period occurred between February
and April 2016.
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Data collection, management and analysis
Sampling and recruitment
During the implementation period (Feb–April 2016), patients who were aged 18 and above and had
been referred for TB investigation including sputum testing at the two PHC implementation sites were
sequential recruited. All patient data during this period was captured using the mHealth intervention
and used for secondary analysis.
At seven months post-implementation, purposive sampling was conducted to recruit patients at the
two implementation sites from the following four categories: patients tested TB negative who i) did,
and ii) did not received their results by text message; patients who tested TB positive and iii) did and
iv) did not receive their results by text message

Data collection methods
The study undertook various data collection methods for each of the research outcomes:
1. Feasibility: To observe the level of concordance between data captured in the paper-based register
and mHealth intervention, the study team reviewed and compared the following elements in both
data sources for each of the eligible patients attending the clinic during the implementation period:
• Completeness of the electronic records in the mHealth intervention (i.e. have all the components
typically captured in the paper-based register been recorded electronically?).
• Proportion of patients with recorded specimen results.
• Proportion of patients with positive Xpert MTB/Rif results.
• Proportion of patients with a positive Xpert MTB/Rif result who also had a subsequent smear
result recorded.
The electronic patient records were also investigated for successful receipt of electronic laboratory
results at the clinic using the mHealth application, and success in automatic sending of text notifications
and results to patients.
2. Acceptability: Semi-structured interviews were conducted with eligible TB patients and providers
at seven months post-implementation. Patient interviews took approximately 30 minutes and
were conducted in the language of the participants’ choosing (either English, isiZulu, Sesotho
or Setswana). All provider interviews were conducted in English among providers who used the
mHealth application at each clinic and the regional TB coordinator. All interviews were recorded
and transcribed and translated into English (if necessary).
3. Effectiveness: Data were extracted from the paper-based register and mHealth intervention to
compare the proportion of patients who were initiated on TB treatment within 48 hours (the cutoff point used by the NTP to describe ILFU), and within 28 days (to enable comparison with prior
studies from South Africa on ILFU)

Data management and analysis
Analysis was conducted separately based on the individual research outcomes:
1. Feasibility: A McNemar test was used to compare indicator data extracted from the paper-based
registers and the mHealth intervention during the implementation period. A statistically significant
difference (as evidenced by a p-value <0.05) between the two sources was taken as an indication
of difference in data collection accuracy, allowing conclusions to be drawn regarding feasibility of
the mHealth intervention to support the monitoring and evaluation requirements of the district
TB programme.
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2. Acceptability: Transcribed interviews were uploaded and analysed using Nvivo. The normalization
process theory (NPT) was used as a framework to guide analysis of the interviews. The NPT domains
included: i) ‘cognitive participation’, which was defined as the provider’s willingness to capture
patient data into the application and search for results, or the patient’s willingness to use the
application to retrieve and receive results; ii) ‘collective action’, which was defined as: a) the usability
of the mHealth application and how it integrates within existing systems; b) the ease of use of the
mHealth application by providers and patients; and iii) ‘reflexive monitoring’, which was defined as
the patient’s or providers’ experience in using of the device to retrieve results. The study team added
an additional domain of ‘confidentiality’, which was defined as patients’ confidence in the system’s
ability to disclose their results appropriately.
The transcripts were coded by a study team member in line with the four domains.
1. Effectiveness: The proportion test for two samples was used to compare the proportion of patients
initiated within 48 hours and 28 days during the pre-implementation and implementation periods,
respectively. A statistically significant difference (p value <0.05) was taken to suggest a true difference
in proportions between the two data sources. Differences between time to TB treatment in the preimplementation and implementation phase was assessed using a Mann-Whitney test
Based on: Maraba N, et al (2018). Using mHealth to improve tuberculosis case identification and treatment initiation in South
Africa: Results from a pilot study (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6029757/).
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CASE STUDY 5:
ELEARNING PLATFORM FOR HIVASSOCIATED TB IN BRAZIL (e LEARNING
TECHNOLOGIES)

Background
Delays in treatment initiation among people with TB is a key challenge in Brazil and this may be driven
by a limited recognition of TB symptoms leading to delays in diagnosis by health care workers. This
example is based on a study conducted to evaluate a new eLearning course designed to improve the
capacity of nurses to identify, test and treat TB.

Research objectives
To evaluate the effectiveness and acceptability of the distance learning course and to assess barriers
and facilitators to implementation by answering the following questions:
• How did the level of TB knowledge and TB among nurses following the completion of the course
compare to their pre-course knowledge?
• What was the level of satisfaction with the course among nurses and what factors were associated
with reported satisfaction?
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Reach
There were approximately 48 740 enrolments during the three-year implementation period, representing
about 50% of the overall target. The majority of enrolments were among women (80%), and those aged
between 21 and 30 years (43%).
Areas for further investigation: What factors meant that women were more likely than men to enrol for
the eLearning course? What additional strategies are required to enhance reach among men? What
additional strategies are required to enhance reach among those aged over 30 years old? What are the
differences in characteristics, sociodemographic profile and other important variables among those
that did/not enrol?

Effectiveness
Post-course evaluations showed that more than 80% of users agreed or strongly agreed that the
course content was useful in their daily work and that they felt more equipped for their work activities.
The majority of users (93%) rated that the overall quality of the course – such as the appropriateness
of course context to their expectations, course design, navigability in the course environment, layout
of course environment, media resources available etc. – as “good” or “very good”. Nearly 93% of users
reported that they are “likely” or “highly likely” to recommend the module on Clinical management of
people with TB/HIV to others.

Adoption
Uptake of the eLearning platform was observed in 60% of Brazil’s 5570 municipalities. The UNA-SUS
online platform was the main dissemination strategy for the eLearning platform; as a result, 41% of all
users were from primary health facilities of UNA-SUS.
Areas for further investigation: What are the differences between settings that did and did not adopt
the eLearning platform? What strategies are needed to enhance adoption among health care workers
outside of the UNA-SUS health facility system?

Implementation
32% of enrolled participants completed the eLearning course. A higher proportion of nurses and
physicians did not complete the course when compared with other professions. Browsing difficulties
were reported by 7% and technical difficulties with computer, mobile phone, tablet or internet access
was reported by 8%. The average cost per participant for the eLearning course was approximately US$5
per course completion, compared to US$ 45 for traditional, face-to-face trainings.

Maintenance
Areas for further investigation: What proportion of target settings and intended beneficiaries continue
to deliver and use the eLearning platform after the initial roll out? How do costs and infrastructure
requirements (i.e. task-shifting, time commitments) associated with continued use of the eLearning
platform vary over time (troubleshooting, maintenance, licensing, upgrades, additional features/
developer time)? What components of the technology are sustained, discontinued or modified after
initial roll out – and why?

Study design
This study used a quasi-experimental, before and after approach to evaluate the effectiveness of the
eLearning platform on the participant’s learning level. In addition, a cross-sectional study was conducted
at the completion of the eLearning course to evaluate the level of participant satisfaction.
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Research outcomes
This study explored effectiveness, which was assessed through the comparison of learners’ baseline
knowledge (pre-test) and knowledge upon completion of the learning modules (post-test). User
satisfaction was also assessed, defined as the reported level of satisfaction with various components
of the course.

Study population
Nurses actively involved in inpatient or outpatient care of patients in Porto Alegre, Brazil were invited
to complete the eLearning course and participate in the study.

Setting
This study was conducted in the city of Porto Alegre, which is a metropolitan area with 31 municipalities
and approximately 3.7 million inhabitants.

Intervention/implementation strategy
The eLearning course for TB was specifically designed for nurses to update their professional knowledge
about TB and clinical practice. The course comprised four modules of about 30 min each: TB concepts
and epidemiology; development of TB; detection of TB cases; and TB transmission and biosafety basics.
The modules were in the form of written text on slide show presentation. The course could be taken
at any time during a four-week period following registration. A course coordinator was available by
email to address any questions about the course and a certificate was provided to each participant
upon completion of the course. The course was developed within Moodle (an acronym for Modular
Object-Oriented Dynamic Learning Environment), a free learning–support software designed to support
activities mediated by information and communication technologies by allowing the integration of
multiple mediums, languages, and resources to present information in an organized way, to develop
interactions between people and objects of knowledge.
The course could be taken at any time during a four-week period following registration. A course
coordinator was available by email to address any questions about the course and a certificate was
provided to each participant upon completion of the course.
• The course was developed within the Moodle platform (an acronym for Modular Object-Oriented
Dynamic Learning Environment), a free learning–support software designed to support activities
mediated by information and communication technologies by allowing the integration of multiple
mediums, languages and resources to present information in an organized way, to develop interactions
between people and objects of knowledge.

Data collection, management and analysis
Sampling and recruitment
Nurses meeting the eligibility criteria were purposively sampled. The sample size was calculated based
on an anticipated difference between pre- and post-test scores of 12.1% (based on the findings a similar
evaluation of an infectious disease-focused eLearning course), an estimated standard deviation of 2.5,
a beta error of 0.20 set to 95% confidence intervals, resulting in a final sample size of 51.
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Data collection methods
Pre- and post-tests that evaluated user level of knowledge were embedded at the beginning and end
of each of the four modules and self-completed by the user. The user was able to score a possible 15
points for both the pre- and post-tests.
To assess user satisfaction, an electronic, structured questionnaire was embedded into the course and
completed by users at the end of the fourth module. The questionnaire used Likert-type scale (totally
dissatisfied, dissatisfied, satisfied, and totally satisfied) to assess course design, methodology, content,
assessments, interaction with course coordination, and use of distance learning method.

Data management and analysis
The Wilcoxon test was used to assess differences between individual pre- and post-test results. A
value of p < 0.05 was taken to indicate a statistically significant difference in the level of user knowledge.
Descriptive statistics were used to present data on user satisfaction. All analysis was conducted
with SPSS.
Based on: Cabral VK, et al (2017). Distance learning course for healthcare professionals: Continuing education in tuberculosis
(https://pubmed.ncbi.nlm.nih.gov/28557658/).
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Annexes

1. Generic proposal template
Implementation research proposal template
STUDY TITLE
• Research team: Name SURNAME1 Name SURNAME2, Name SURNAME3, add names as required
• Affiliations:
1 Organization, Department: City, Country
2 Organization, Department: City, Country
3 Organization, Department: City, Country
add affiliations as required
• Version:
• Date:

INTRODUCTION
•
•
•
•

Rationale and literature review
Problem statement
Research objective
Research questions

RESEARCH METHODOLOGY
•
•
•
•
•
•
•
•
•
•
•

Study design
Research outcomes
Study population
Setting
Participants
Sampling and recruitment
Intervention/ Implementation strategy
Data collection
Data management and analysis
Quality assurance
Ethics

PROJECT PLANNING
•
•
•
•

Research team and governance
Project plan
Budget
Risk assessment
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IMPACT
• Monitoring plan
• Dissemination plan

ANNEX
•
•
•
•
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Informed consent form
Data collection tools
CVs of key study staff
Reference lis

2. GANTT chart template
Year
Tasks

2020
3

4

5

6

7

8

2021
9

10 11 12

1

2

3

4

5

6

7

2022
8

9

10 11 12

1

2

3

4

5

6

7

Select Sites for Project Implementation
Hire Research Staff
Procure Digital Adherence Technology
Supplies
Test out DATS and make adaptations as
needed
Develop Research Protocol and Tools
Seek ethics approvals
Develop training materials for study staff
and health care workers
Develop education materials for patients
Train study site staff
Implement, enrol participants
Conduct interviews with patients
Conduct interviews with health care
providers
Analyse data
Disseminate Results
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3. Example job descriptions for key research team staff
Principal investigator (PI)
The PI assumes overall responsibility for all research activities and is a nominated person on the protocol
and in any ethics committee applications.

Roles and responsibilities:
• oversees the development of the research protocol and ethical clearance;
• liaises with partners and stakeholders outside the survey team, such as local research institutions,
other government departments and possibly the funding agency;
• secures and reports on funding for the survey, ensuring that funds are managed according
to requirements;
• takes lead role in identifying and appointing other key research staff such as survey coordinator,
data manager or data analysts;
• maintains and ensures the quality of the study’s conduct and writes final study reports or papers,
ensuring that it is disseminated to the key stakeholders identified during the stakeholder analysis; and
• takes a lead role in the dissemination of results with stakeholders (health and non-health).

Key tasks:
• ensures that study implementation and analysis are conducted according to the protocol and the
analysis plan;
• discusses problems encountered during the survey, and proposes and decides on solutions in
collaboration with the broader research team;
• endorses the survey results; and
• provides support to research team and stakeholders in translating study results into policy/
programmatic recommendations and outcomes.

Qualifications:
•
•
•
•

preferably at least five years of managerial experience in the field of public health;
strong managerial skills, including an ability to delegate;
familiar with TB management, and ideally the implementation of digital health technologies; and
knowledge of implementation research.

Research coordinator
The day-to-day management of the study is the responsibility of the research coordinator who may be
a ministry of health staff member, associated with the national institute for health (or related entity), a
university faculty member or someone from an external organization such as an independent research
institute. The research coordinator should report to the PI. The main work of the research coordinator
is managing the implementation of the study. If possible, this person should be actively involved in the
design of the study and protocol development. The research coordinator supervises the work of the
data collectors or other field staff. This requires close collaboration between the research coordinator
and data collectors, either via direct supervision or regular reports from the staff.
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Roles and responsibilities:
•
•
•
•
•

oversees the day-to-day management of the study;
assists the PI in the design of the study;
prepares any training or research materials;
prepares any standard operating procedures for quality management;
trains data collectors on use of research instruments, data collection procedures, quality management
processes, etc.;
• supervises data collection through site visits or through periodic reports; and
• monitors operational implementation of the study.

Key tasks:
•
•
•
•
•
•
•
•
•
•
•
•
•

coordinates overall implementation of study;
plans field implementation and required training, including preparation of training materials;
oversees the writing of standard operating procedures if required;
ensures quality assurance processes are implemented according to the protocol;
supervises implementation of study or intervention;
plans and coordinates monitoring visits among data collectors/ research assistants and other
partners involved in study implementation;
supervises distribution of budget funds and accountable for the same (if delegated by the PI);
oversees or leads analysis of the results;
organizes the writing of activity reports and the final report;
plans detailed study budget; periodically reports to funders on fund utilization (as per contract);
provides any required logistic support for the research team;
liaises with the principal investigator on a regular basis; and
provides the principal investigator with updates.

Qualifications:
•
•
•
•

preferably at least three years of research experience in the field of public health;
strong managerial and coordination skills;
knowledge of implementation research; and
experience with implementation and /or evaluation of digital health technologies.

Data manager
The data manager is responsible for managing data collected by interviewers. This person should have
some expertise in data management for public health research, and prior experience in managing
datasets would be highly beneficial. Depending on the tools used for data collection, the manager should
also be familiar with online data collection systems, including being able to troubleshoot and rectify
any data collection problems. Depending on the composition of the survey team, the data manager
will usually report to the PI.

Roles and responsibilities:
•
•
•
•
•
•

coordinates data management activities for the study, such as receiving, cleaning, and storing data;
responsible for the validation of manual data entry (if using paper-based research tools) ;
ensures adequate data storage and back up;
develops/manages data entry software;
contributes to results analysis (led by data analyst); and
regularly liaises with the survey coordinator; and immediately reports problems in data management.
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Qualifications:
• proven experience in leading and motivating teams;
• proven and extensive experience with managing data for public health research, including quality
control for datasets;
• experience in analysing data to provide summary statistics; and
• experience in troubleshooting data collection problems including the identification of systematic
entry and ad hoc errors.

Data analyst
The data analyst is responsible for data cleaning and analysis throughout the study and also periodic
data cleaning in coordination with the data manager. The data analyst can be an existing member of
the research team, or someone external to the team (for example, from the ministry of health or an
external organization) and does not need to work full time on the study. Local universities or research
institutes can often be good places to identify a data analyst. Data analysis may be undertaken by the
PI or the data manager if he/she is a health economist, economist or statistician with experience in
such surveys. Therefore, a dedicated person for this function is optional. However, if this person is not
included in the research team, the roles and responsibilities need to be absorbed by another member
of the team, for instance by the PI.

Roles and responsibilities:
• undertakes regular data analysis throughout the survey to monitor data quality; and
• undertakes data analysis at the completion of the survey and shares it with the research team.

Qualifications:
• experience and or qualifications in health economics, statistics or similar (depending on the scope
of the research);
• experience in cleaning and analysing data (specific to study type – e.g. qualitative or quantitative); and
• knowledge of online data collection tools (if applicable).
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4. Budget template
Unit cost

Units

Total cost

CATEGORY 1
1.1
1.2
1.3
CATEGORY 2
2.1
2.2
2.3
CATEGORY 3
3.1
3.2
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5. Risk mitigation template
Risks

120

Priority (High, medium, low)

Mitigation strategy

