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Glossary

Algorithm A specification of how a computer shall solve a problem, perform a calculation and execute a task.

Annotation In a decision table, an annotation simply provides further details and explanation to the rule, for those
working on and working from the decision table.

As-is The current state of things (also see to-be).

Beta version

The initial version of the software, after prototyping, that is available for testing among a limited group
of people.

Build

In the context of developing a person-centred point of service system (PCPOSS), build is when a
software engineer is writing the necessary code or programming the software.

Business objective

A time-targeted and measurable output or outcome of a routine health system function. Examples
include, “completed health service user registration”, or “health service user referral sent” (1).

Business process

A set of activities and tasks performed in coordination to achieve a specified business objective, or to
deliver value in a specific way to a health service user. In the context of digitizing care pathways, this
could include “health service user registration” and “referrals”, for example (see section 3.3).

Care pathway

A care pathway is a complex intervention for the mutual decision-making and organization of care
processes for a well defined group of health service users during a well defined period (2,3).

Defining characteristics of care pathways include the following used by the European Pathway

Association (4,5):

« an explicit statement of the objectives and key elements of care based on evidence, best practice,
and health service users’ expectations and their characteristics;

« thefacilitation of the communication among the team members and with health service users and
families;

« the coordination of the care process by coordinating the roles and sequencing the activities of the
multidisciplinary care team, the health service users and their relatives;

« the documentation, monitoring and evaluation of variances and outcomes;

« theidentification of the appropriate resources.

Community-based

information system

Clinical protocol

Applications that facilitate data collection and use at the community level. These applications are
utilized by community-based workers who provide health promotion and disease prevention activities

(6).

An official set of procedures or processes outlined by clinical guidelines set at national and/or higher
levels.

Data dictionary

Asingular storage location for information about the data elements, detailing their type and definition,
relationships, origin and use.

Data element

A unit of data that has a specific and precise meaning.

Decision support
logic

A set of decision rules for standard and exceptional cases that is utilized for a decision task within a
business process. This helps to reduce the complexity of the business process without losing the detail
necessary for coding the rules needed for system functionality (7).

Decision support
system

Adigital job aid that combines an individual’s health information with the health worker’s knowledge
and clinical protocols, to assist health workers in making diagnosis and treatment decisions (8).

Decision-support
table

A structured way to depict a discrete decision that will need to be embedded into the PCPOSS. There
can be multiple decision-support tables (9).

Deploy Make the software available for use beyond testing purposes.
DevSecOps Short for “development, security and operations”. Engineers working in DevSecOps are responsible
for ensuring that the system is up and running according to plan, for ensuring it is deployed in a secure
environment, and for monitoring bugs and server-side issues.
vi Digital transformation handbook for primary health care



Digital adaptation
kits (DAKs)

Operational, software-neutral, standardized documentation that distil clinical, public health and
data use guidance into a format that can be transparently incorporated into digital systems. DAKs are
designed to facilitate the accurate reflection of WHO’s clinical, public health and data use guidelines
within the digital systems countries are adopting (8). This is knowledge layer 2, or L2, of the “SMART
Guidelines” framework (10).

Digital health

Digital health is the systematic application of information and communications technologies, computer
science, and data to support informed decision-making by individuals, the health workforce, and health
systems, to strengthen resilience to disease and improve health and wellness (11).

Digital health
intervention

A discrete capability of digital technology to achieve health sector objectives. Examples of digital

health interventions include providing checklist according to protocol, transmitting targeted health
information to person(s) based on health status or demographics, and notifying stock levels of health
commodities; see Classification of digital interventions, services and applications in health for a full list of
digital health interventions (6).

Digitalization

The process of digitally automating and simplifying processes to streamline individual health
programmes and reduce manual efforts for greater efficiency (12,13).

Digital
transformation

The process of digitally optimizing and driving systems-level changes by leveraging innovation,
analytics and feedback mechanisms to improve person-centred health systems. Digital technologies are
used to fundamentally change and improve how health services are delivered and accessed across all
health programme areas (12,14,15).

Digitization

The process of converting and organizing data from paper records into a digital format for easier entry,
storage and retrieval (12,16).

Electronic health
record system

A secure, online system that holds health service user health records, which include information about
people’s health and clinical care. This system is managed by health workers. Also referred to as an
“electronic medical record system” (6).

End-user

People who will be using the digital system(s).

Enterprise
architecture

A blueprint of business processes, data, systems and technologies used to help planners, software
developers and managers design increasingly complex systems to support the workflow and roles of
peoplein a large enterprise, such as a health system (11).

Features The characteristics of a system that include look and feel as well as what the system can do
(e.g. “reporting” can be a feature of a PCPOSS).

Flag In a PCPOSS, a “flag” consists of symbols, colours, shapes and/or text formatting changes used to draw
attention to a particular health service user(s) for specific reasons based on documented criteria (e.g.
high-risk pregnancy, vaccination default).

Functions Functions in a system are how features are implemented (e.g. “calculating aggregate data” and
“displaying feedback in the form of diagrams” are functions of the “reporting” feature of a PCPOSS).

Functional Description of what the digital system needs to do to support the tasks that make up the health system

requirements

process and address the identified health system challenges (e.g. a PCPOSS must be able to remind
health workers which health service users to follow-up with).

Health service
users

Also known as patients, clients or beneficiaries, these are individuals who receive formal and/or
informal health services.

Health service
user’s health
records

The record of health information, including health services, clinical observations, diagnosis and any
other interactions between a health service user and the health worker or community health worker.
The record may be retained by the health-care facility or by the health service user.

Input

The input entry in a decision-support table is a “condition” for the rule to be met. There can be more
than one input for the rule. Thus, if the input data are the same as the inputs listed in the decision-
support table, then that rule is considered met - leading to the subsequent output or action.

Interoperability

Ability of different applications to access, exchange, integrate and use data in a coordinated and
consistent manner through the use of shared application interfaces, value sets, concepts and standards,
within and across organizational, regional and national boundaries, to provide timely and seamless
portability of information and optimize health outcomes.
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Legacy system

An outdated system or technology that is still in use. The system still meets the needs it was originally
designed for but does not meet the current needs or allow room for growth. It may be a paper-based
system or a digital system.

Longitudinal
tracking [of a
health service user]

Ongoing and systematic collection and analysis of data related to a health service user’s health or
medical condition over an extended period of time. It involves monitoring and recording various
aspects of a health service user’s health status, treatment and outcomes over multiple encounters or
visits with health workers.

Minimum viable

A product that satisfies the minimum requirements of the end-users and can function accordingly. With

product (MVP) iterative design techniques, the MVP is often used to gather initial reactions and feedback from the end-
users, knowing that another version will be created and released with additional or updated features
and functionality (17).

Mock-up Graphic design and descriptive documentation that closely depicts the look and feel (including colour

scheme and design themes) of the finished product (see section 4.3).

Non-functional
requirements

General attributes and features of the digital system to ensure usability and overcome technical and
physical constraints. Examples of non-functional requirements include ability to work offline, multiple
language settings, and password protection (see section 3.8).

Open source

Open-source software is software with source code that is published and made freely available to the
public, enabling anyone to inspect, modify and enhance the code (18). While the source code is open to
everyone, this does not mean that implementation of software is necessarily without costs. An open-
source software must have a license approved by the Open Source Initiative (19).

Open standards

Standards that are documented and made freely available to the public, which are developed,
approved and maintained via a collaborative and consensus-driven process. Open standards facilitate
interoperability and data exchange and are intended for widespread adoption (20).

Output In the context of requirements gathering or decision support logic, for each combination of input
entries, the output is what will result in the conditions of the rule being met. This could be a single
output value that would become an input in a subsequent decision table, or it could be a resulting
action, activity or task in a business process.

Pain point Areal or perceived problem that end-users experience.

Person-centred

In the context of person-centred health services, person-centred refers to prioritizing the
comprehensive needs of individuals (i.e. persons, clients, patients, health service users) at the centre
of health systems. It involves actively engaging and empowering individuals to have a more active role
in their own health and health-care decisions. It shifts the focus of health services away from specific
diseases or interventions, towards holistic needs of individuals across the continuum of care and life
course (21).

Person-centred
point of service
system (PCPOSS)

Person-centred point of service system (PCPOSS) are digital systems that facilitate the provision and
delivery of health services to individuals (i.e. persons, clients, patients, health service users) at the point
of service or point of care. This includes software capabilities and embedded health interoperability
standards that enable health workers to access, record and update individuals’ health information.
PCPOSS also includes software capabilities and embedded health interoperability standards that
enable screening, managing, treating, and/or communicating with, individuals. PCPOSS encompass
various services and application types, including community-based information systems, decision
support systems, electronic medical (or health) record systems and personal health records (3).

Pop-up message

A small message that appears on the screen after a triggering event. It can automatically go away after
a pre-set time limit or it can be closed by clicking a button. Also sometimes referred to as a “toast
message” or “toast notification”.

Prototype Prototypes have high fidelity to the end product with options and functionalities that can be tested (see
section 4.3).
Reference software Reference software, or applications, provide executable examples of best practices and serve as
a starting point containing the software, its documentation, operating manuals, source code, and
platform and architecture specifications.
viii Digital transformation handbook for primary health care



Register

In the context of health care, a list of health service users compiled for the purposes of tracking care,
aggregating activities or health outcomes, or identifying health service users who need specific
interventions.

Registry

A governed, authoritative and centralized information system that captures, stores and maintains the
unique attributes and identifiers of health-care facilities, health service users, products and/or health
workforce using a predefined canonical minimum data set.

Rule

In the context of a decision-support table, each rule contains input and output entries. The input entries
are the condition, and the output entries are the conclusion of the rule. If each input entry (condition)

is satisfied, then the rule is satisfied, and the decision result contains the output entries (conclusion) of
this rule (22).

SMART Guidelines

Standards-based, Machine-readable, Adaptive, Requirements-based, and Testable Guidelines are
recommended digital capabilities, health and data content aligned with normative recommendations.
They represent packages of comprehensive documentation and reusable digital health components
(e.g. health content, interoperability standards, code libraries, algorithms, technical and operational
specifications) that facilitate country adaptation and adoption of clinical and public health protocols,
health systems strengthening recommendations, and data and interoperability standards into

digital health information systems with fidelity. SMART Guidelines serve as a starting point and as
foundational specifications to advance the development of robust person-centred digital systems.
These specifications are software-agnostic, context-agnostic, and are applicable to all levels of digital
maturity (10,23).

Software platform

A software platform is a type of software in which multiple software “products” can be built, and it is
advantageous to a software product because it allows for growth in functionality and usability in a more
affordable and integrated manner.

Systems
architecture

The technical framework of the system depicted in a conceptual model that defines how the system is
structured and how its elements are connected.

Technical Debt

Technical debt in software development and systems architecture describes the risk of taking shortcuts
and making short-term fixes, which later require costly revisions and add-ons; rather than investing in
carefully designed, robust solutions, which may cost more upfront, but have lower maintenance and
feature development costs over time (11).

To-be

The determined future state (also see as-is).

Trigger event

An event recorded in the system that will start the execution of relevant subsequent operations.

Use case A use case is an example scenario of how the end-user will use the system.

User acceptance User acceptance testing (UAT) is conducted to see whether the end-users are satisfied with the end

testing product (24).

User persona A generic or archetypical profile of an end-user that is representative of a single type of end-user.

User story Captures a long list of features from an end-user’s perspective. It describes who the end-user is, with
their feature wants or needs, and the reason for that want or need (see section 3.2.3).

Wireframes Low fidelity outlines that depict the overall design ideas and flow of the final product (see section 4.3).

Workflow The sequence of activities from one task to another (see section 3.3).
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CHAPTER 1

Introduction

In many countries, individual-level paper-based systems - paper registers (including immunization
registries), health service user charts, medical (or health) records and home-based records - are
used by health workers and health service users (i.e. patients, clients, beneficiaries, individuals
who receive health services), across all health programmes, at all levels of the health system.
Transitioning legacy paper and digital systems to interoperable, integrated and comprehensive
digital systems that promote health system objectives and improve data utilization is a daunting

endeavour.

There have been ongoing efforts by countries to digitally
transform existing processes and services, such as by adopting
and implementing approaches that support point-of-care service
delivery, data collection for accountability and interoperability
between health information systems. However, to date, digital
transformation remains an unresolved challenge for many
countries and health systems. Digitization, digitalization and
digital transformation are terms used to describe different stages
of the process of integrating technology and incorporating

data to optimize health care. This handbook not only discusses
digitization of paper-based records, but also helps countries
move towards digitalization, which can ultimately lead to digital
transformation, fundamentally changing how health services are
delivered and accessed. For definitions of all terms, please refer
to the Glossary.

Fig. 1 illustrates the transformational journey from paper-
based records to digital transformation, outlining the
examples, benefits and challenges during each phase of

the journey. The adoption of digital systems helps improve
the responsiveness of health systems and mitigates several
challenges - especially during pandemics - leading to better
health-care delivery and outcomes (1).

In response to requests from Member States for normative
guidance on digital health, the World Health Organization
(WHO) launched WHO guideline: recommendations on digital
interventions for health system strengthening in 2019 (2).
Those evidence-based recommendations provide guidance
to countries and regions looking to adopt digital health

interventions as part of health system strengthening, and in
support of universal health coverage or other health sector
objectives. WHO recommends (recommendation 8) the use of
digital tracking of clients’ health status and services, combined
with decision support (see Fig. 2). To support implementation
of this recommendation, a person-centred point of service
system (PCPOSS) is needed to improve effective coverage and
increase accountability at the point of service or point of care.
According to WHO’s new publication, Classification of digital
interventions, services and applications in health, second edition
(3), point of service (POS) systems facilitate the provision and
delivery of health services to health service users at the point
of care. They include software capabilities that enable health
workers to access, record and update health service users’
health information as well as interactively communicate with
them (3).

PCPOSS combines the functionality of community-based
information systems, decision support systems, electronic
medical record or health record systems and personal health
records. Other services and applications that are POS systems,
such as diagnostics information system and laboratory
information system, are not within the scope of PCPOSS.

Specific contexts and conditions for the adoption of PCPOSS
include:

« settings where the health system can support the
implementation of PCPOSSs in an integrated manner; and

+ use of the PCPOSS for tasks that are already defined as
within the scope of practice for the health worker.

Digital transformation handbook for primary health care



Fig. 1

Data

Examples Definition

Benefits

Challenges

Dependencies

s

: Greater data

: use with greater
: adoption of

: interoperability
: standards

PAPER

use

From paper

to digital

Limited data use with
: little to no interoperability
standards adopted

.

The process of manually
capturing and processing
data in paper formats.

Paper register books;

Paper-based home-based
records, vaccination
records;

Tally sheets.

No technology required.

Burden of manual data
entry and data processing;
Susceptibility to damage,
loss, theft, physical damage;
Requires physical storage
space and security
measures to ensure data
protection;

Additional supply chain
burden to ensure no stock-
outs.

No technical dependencies, -
but supply chain
dependencies remain.
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The process of converting and
organizing data consistent
with paper systems into a
digital format for entry, storage
and retrieval.

Scans of paper medical records
to create digital copies;

Excel spreadsheets used
instead of tally sheets to
capture and calculate data for
reporting;

PDF versions of data entry
forms.

Digital record of information,
that can be shared.

Lacking data interoperability
requiring manual download
and upload of data (i.e. data
sharing);

Incurred costs related to
digital introduced without
the full benefit of digital and
economies of scale;

Data quality is still not
guaranteed;

Privacy protection and
cybersecurity mechanisms
need to be in place.

Convert and organize data
from paper records into digital
formats for use in software
applications.

From paper to digital: a transformational journey

DIGITALIZATION

Improve
existing
processes

Digitalization

The process of digitally
automating and simplifying
processes to streamline
individual health programmes
and reduce manual efforts for
greater efficiency.

Electronic immunization
registries that automate
aggregation of doses given and
calculation of remaining vials;

Clinical decision support within
electronic health records for
longitudinal patient tracking
and management.

Automated and simplified
processes that streamline
programmes and reduce
manual processing;

Improved data quality
through automated validation
constraints;

Automated processes reducing
human error.

Level of effort and resources
dedicated to integration
continue to grow in the absence
of a planned enterprise
architecture with defined
interoperability standards;

Continued maintenance and
update of the systems are
required;

Additional training needed for
the health workforce;

Privacy protection and
cybersecurity mechanisms need
to be in place.

Determination and encoding of
calculations and decision-logic,
including schedules, indicator
calculations, referral cut-offs,
and valid data ranges into
digital formats.

DIGITAL
TRANSFORMATION

Fundamentally

change
healthcare
delivery

Digital transformation

The process of digitally optimizing
and driving systems-level changes
through innovation, analytics,

and feedback mechanisms to
fundamentally improve and enhance
person-centered health systems and
service delivery.

Algorithms used to analyze patient
data and identify personalized
treatment plans;

Linkage between electronic health
records and digital personal health
records, providing longitudinal
tracking and decision support for
health workers and their patients.

Personalized health services
improving quality of care;

Better experiences for individuals
interacting with the health system;

Continuity of care across connected
digital solutions across the
enterprise.

Change management required to
establish a culture of change;

Increased regulation of digital
solutions deployed in country
to ensure they comply to quality
standards;

Privacy protection and cybersecurity
mechanisms need to be in place.

Development of a data use culture
for clinical and public health decision
making and planning;

Use of standards for data
representation and calculations;

Adoption and policy enforcement
of semantic and syntactic
interoperability standards;

Investments based on a national
digital health blueprint that

includes enterprise architecture and
investments into foundational digital
health infrastructure and services.
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Fig.2 The 2019 WHO guideline: recommendations on digital interventions for

health system strengthening

RECouMENDATIoNS EXPECTED

CONTRIBUTION
TO UNIVERSAL
HEALTH
COVERAGE
(UHC)

=
10
-
(%]
=
©
o
S
=)
=

DIGITAL HEALTH
INTERVENTION
(ACCESSIBLE AT
A MINIMUM VIA
MOBILE DEVICES)

RECOMMENDATION

Effective Digital tracking RECOMMENDATION 8: WHO recommends digital

Scale-u Training, testing Design and User How to use
P and roll-out adaptation requirements this handbook

Annexes

coverage of clients’

health status

Accountability
coverage

and services

(digital tracking)
combined with
decision support

tracking of clients’ health status and services,

combined with decision support under these

conditions:

- in settings where the health system can support
the implementation of these intervention
components in an integrated manner; and

- for tasks that are already defined as within the
scope of practice for the health worker.

(Recommended only in specific contexts or conditions)

Digital technologies of all kinds have become essential
resources in primary health care (PHC) and their uptake is
growing, with the past decade seeing rapid integration of
technology in a range of areas that support primary care and
essential public health functions (4). To maximize impact

on PHC objectives, these digital technologies need to align
with the broader health system infrastructure and exist in

a comprehensive and resilient digital ecosystem. They also
need to be integrated into routine, integrated, person-centred

workflows, and be mindful of inequalities in adoption and use.

Fig. 3 illustrates a layered PHC digital ecosystem, oriented
towards the need of the patient, care-seeker or health service

Source: WHO, 2019 (2).

user, demonstrating how information systems and digital
technologies connect to the different domains of PHC models
of care (5). Digital transformation of PHC requires integration
of tools such as PCPOSS, which can help coordinate care,
ensure continuity of services and improve the health service
user journey. PCPOSSs provides a strategic entry point for
establishing individual health records that support people-
centred information systems. PCPOSSs are often implemented
to improve the continuity of care through an integrated health
information system, generating data directly from the point of
care for aggregate analyses and strengthening overall health
systems through data-driven continuous improvement.
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Fig.3 Delivering an integrated ecosystem of information systems and digital health solutions
supports the PHC approach
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Source: Adapted from WHO, 2024 (5)
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(3]
This handbook offers practical methods for pulling together Digitizing paper-based records provides an opportunity %
the components of a complex health information system, to do more than just replacing paper - it also provides an .g
including the workflows and care pathways, into a digital opportunity to optimize other existing data and business
solution. It includes guidance on conducting workflow- processes to improve the quality of care. A business process
based needs assessments to identify the requirements for a is a set of related activities or tasks performed to achieve
PCPOSS - its features, functions and data elements that will a specific objective (6-9) and can be used, for example, to
be critical for optimizing processes and systems to achieve document a typical clinical workflow. PCPOSSs go beyond
digital transformation, with all the accompanying benefits. simple record keeping by supporting extra functionality, such >
Throughout the handbook, there is also guidance on how to as longitudinal health service user tracking and decision =
incorporate the technical specifications provided by SMART support for health workers - all with the intention of improving %
Guidelines into a PCPOSS. and enhancing the health workers’ routine workflows to “

deliver continuity of care and better management for health
service users, in an integrated manner (2,10).
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Paper-based systems place a large clerical burden on the
health system and health workers, such as duplicative data
entry for reuse outside the immediate clinical context, or
manual data tabulation for aggregate reporting. This clerical
burden takes valuable time away from service provision, in
the face of a health workforce shortage (11), reducing quality
of care with care pathways that may be disjointed rather
than integrated. For example, health service users who have
missed services or appointments are difficult to identify in

a timely fashion, limiting opportunities for real-time, data-
driven decision-making (12). Additionally, paper-based
systems are associated with lack of quality control due to
communication gaps, language barriers and misplacement of
documents. Such systems not only prevent ease of access to
health data by health service users themselves but also lead
to missed opportunities for health service provision and care
coordination, as well as self-care and continuity of treatment
at home.

If digital systems already exist, they are often designed to
facilitate data collection and reporting of aggregated data,
rather than to provide important feedback at the point at
which health services are provided (i.e. the point of care) to
improve the quality of individual-level care. Poorly designed
“data collection for data’s sake” digital systems result in
similar burdens on the health system to those caused by
paper-based systems.

Well-designed PCPOSSs can play a critical role in ensuring
quality health care, and in strengthening the overall resilience
of health systems, especially in this post-pandemic period.
There is currently an opportunity to strengthen the quality of
service delivery and reinforce health worker performance by
using the data generated at the point of care, made available
by these PCPOSSs.

1.1 Person-centred point of service systems

A person-centered point of service system (PCPOSS), digital in nature, facilitates the provision and
delivery of health services to individuals (i.e. persons, clients, patients, health service users) at the

point of care.

A PCPOSS includes software capabilities that enable health-
care providers to access, record and update individuals’
health information as well as interactively communicate with
them. The term PCPOSS encompasses various services and
application types, including:

+ Decision support systems: digital “tools which combine
medical information databases and algorithms with patient
specific data. They are intended to provide healthcare
professionals and/or users with recommendations for
diagnosis, prognosis, monitoring and treatment of
individual patients” (3).

+ Community-based information systems: Systems that
“facilitate data collection and use at the community level.
These applications are utilized by community-based
workers who provide health promotion and disease
prevention activities” (3).

+ Electronic health record systems: “Secure, online systems
that hold information about people’s health and clinical
care and are managed by health workers” (3).

+ Personal health records: A “record of an individual’s health
information in a structured digital format for a set of defined
use cases over which the person has agency” (3).

Additionally, PCPOSS encompasses some of the following
digital health interventions (3):

« 1.1.3 Transmit targeted alerts and reminders to health
service user(s)

« 2.1.2 Enrol person(s) for health services/clinical care plan

2.2.1 Longitudinal tracking of a health service user’s health
status and services

« 2.2.2 Manage person-centred structured clinical records

+ 2.2.3 Manage person-centred unstructured clinical records
(e.g. notes, images, documents)

2.2.4 Routine health indicator data collection and
management

« 2.3.1 Provide prompts and alerts according to protocols
+ 2.3.2 Provide checklists according to protocols
2.3.3 Screen persons by risk or other health status

« 2,5.2 Communication and performance feedback to health
workers

« 2.7.1Identify persons in need of services
4.1.2 Data storage and aggregation

« 4.1.3 Data synthesis and visualizations.

Digital transformation handbook for primary health care



A person-centred point of service system (PCPOSS) is one

in which health service users are served by and are able to
participate in trusted health systems that respond to their
needs in humane and holistic ways (13). It is used by health
workers at the point of care (i.e. point of service) to create

a persistent person-centric record of health events, across
one or more health domains, encounters and health services
received, allowing for longitudinal tracking of health service
users, and it links to clinical decision support systems to allow
for follow-up and reinforce good standards of practice.

A PCPOSS also links to reporting and management tools to
reinforce accountability. End-users of a PCPOSS can include
all health worker occupational groups operating at all care
levels, including those operating outside of formal health-
care facilities (e.g. community health workers and health
volunteers). It should be noted that community-based
information systems, decision support systems, electronic
health record systems and personal health records may
exist separately. However, the focus of this handbook ison a
combined PCPOSS.

Based on the principle of “collect once, use for many
purposes” (14), a PCPOSS that uses interoperability standards
facilitates the collection and use of more reliable source data
to feed in to aggregate indicators at management levels by
providing access to primary data collected directly at the point
of care, allowing a shift away from the need for aggregate
indicators to be reported separately and for investments in
paper-based or siloed digital indicator reporting systems

(Fig. 4). Data collected for the purpose of service delivery can
also be used to calculate aggregate indicators required for
reporting and accountability, including monitoring provider,
stock and system performance. Factors affecting overall health
system performance can thus be highlighted more promptly
and accurately while reducing the clerical burden on health
workers.

Achieving person-centred primary health care (PHC) is
predicated on the establishment of a longitudinal record

that enables an individual to have continuity of care across
time, facilities, providers and systems. This requires adoption
and rigorous implementation of semantic classifications

and terminology standards (e.g., ICD-11, SNOMED-GPS)

and syntactic interoperability standards (e.g., HL7 FHIR) to
ensure person-centric data representation. Approaches and
systems that omit adoption of health-specific, person-centred,
semantic and syntactic data representation standards in their
pursuit of PHC digital transformation will accumulate technical
debt. Consequently, they will fail to deliver sustainable data
exchange and continuity of care across time, health domains,
facilities, providers and systems (16,17). WHO is software
agnostic and does not provide recommendations on specific
digital health tools, software or platforms.

Introduction

Fig. 4

Secondary data use

Primary data use

The added value of “collect once,
use for many purposes” principle

Global monitoring
Accountability towards SDGs

Health system monitoring
Inform national strategic plans
and health policies
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Programme management
Operational decision support
Quality improvement
Facility management
Process optimization

Person-centred health
service delivery
Clinical decision support
Scheduling
Case management

Primary, individual
data collection
Clinical, lab, pharmacy,
registries, and ID data

SDGs: Sustainable Development Goals.

Source: Adapted from WHO, 2020 (15).
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1.2 SMART Guidelines

SMART Guidelines are Standards-based, Machine-readable, Adaptive, Requirements-based, and
Testable recommended digital capabilities, health and data content. SMART Guidelines are WHO’s
approach designed to systematize and accelerate the consistent application of recommended, life-

saving interventions in the digital age (18).

As countries are investing heavily in PCPOSSs, SMART
Guidelines provide detailed specifications, documentation
and encoded content to facilitate accurate and consistent
incorporation of WHO clinical, public health, data and
interoperability recommendations into PCPOSSs.

SMART Guidelines are a layered set of reusable documentation
and digital health components designed to advance the
development of digital services and applications that
incorporate recommended clinical, public health and health
system data, interoperability guidelines and best practices. The
five knowledge layers are:

« L1 Narrative: Enhanced clinical and public health
guidelines and data recommendations;

« L2 Operational: Digital adaptation kits (DAKs);

« L3 Machine readable: Machine-readable implementation
guides;

« L4 Executable: Reference applications and services;

« L5 Dynamic: Precision health model.

Fig.5 WHO SMART Guidelines approach

These layers inform guideline developers on how to translate
recommendations into specifications and standards;
technologists on how to integrate recommendations into
updatable digital systems; and countries on how to localize,
make interoperable, institutionalize, and update digital
systems consistent with evidence-based recommendations.

The SMART Guidelines framework establishes standards of
care and represents different operational components as
knowledge layers, which serve as a starting point for informing
the content of a PCPOSS that countries can incorporate,

adapt and implement into country-specific contexts

(see Fig. 5) (19). Instances where the knowledge layers and
artifacts of SMART Guidelines may be useful are outlined
throughout the document.
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1.3 How this handbook was developed

This practical guide was developed from the experiences and feedback of a variety of experts and
digital health practitioners. Experiences, insights, templates and feedback were gathered through a
series of consultations, a working group, expert interviews and dedicated feedback sessions.

This included lessons learned from a study on digitalizing
paper-based routine health information systems across
different contexts, including Bangladesh, Pakistan and
Indonesia (12). Additionally, the approach outlined within
this workbook leverages the Collaborative Requirements
Development Methodology (CRDM) - an established
approach to documenting requirements for health
information systems (20).

This handbook adheres to the guiding principle of “collect
once, use for many purposes” in addition to the Principles for
Digital Development (see Annex 1) - with a special emphasis
on the principle to “establish people-first data practices” and
“design with people”. “Establish people-first data practices” is
to ensure digital services and initiatives move away from solely
collecting data that is used to create value for an organization
or institution, without delivering any direct value back to those
people from whom the data is derived (21). In practice, for
example, digital solutions that are built to support monitoring
and evaluation programmes should not only serve the purpose
of monitoring and evaluation, but should also bring value to

Introduction

the health worker. “Design with people” means that people
who will manage, use, potentially benefit, and/or be affected
by a given technology should meaningfully participate in the
design of those systems so that the digital technology is built
in a way that is fit-for-purpose (21).

Desk reviews of documentation and methodologies of
software development and human-centred design were

also used to refine the information in this handbook. Some
methodologies and templates have been adapted from these
prominent sources for relevance to PCPOSS development.

Allindividual external contributors involved in the
development and review of this handbook declared any
potential conflicts of interest prior to providing their
contributions, including contributions made during

their participation in any technical consultations. These
declarations were reviewed by WHO, which found none of the
contributors to have conflicting interests that would influence
the content of this publication.
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CHAPTER 2

How to use this handbook

This chapter outlines how this handbook can be leveraged by key stakeholders and provides
references to key resources for creating or updating a PCPOSS - whether from the early point of
digitizing paper forms in paper-based systems or updating legacy digital systems to improve the
integration of care pathways. Point of service systems that combine community-based information
systems, decision support systems, electronic health record systems, and personal health records
are, for short, a person-centred point of service system (PCPOSS). There are many health areas to

which PCPOSS can be applied. However, this resource was written to be agnostic on which health
area may be most appropriate at the point of care, and neutral about software choices, too.

2.1 Targeted scenarios of digital readiness

This handbook was written with the intent to help articulate
software and system requirements for a PCPOSS in these two
key scenarios of digital readiness:

Starting from a paper-only system: There are no PCPOSSs
in place. Only paper-based records are being used at the point
of care for the purposes of service delivery and reporting. The
public health authority wants to optimize paper forms and
transition to a digital system.

Starting with some parts of the system already digitized:
There are some disparate and disconnected PCPOSSs in place,
but perhaps with limited functionality, no interoperability,

or with only a limited number of health domains covered.
Some uses of the digital system are occurring in parallel with

2.2 Targeted users

This handbook is aimed at individuals and teams seeking to
gather and optimize the content and functional requirements
for either adapting a PCPOSS or developing one bespoke.

It is written for those with a public health and/or clinical
background who have a baseline understanding of health

information systems but may not be technologists themselves.

In essence, this handbook is written for those who will fill
the business analyst role on the team, and those who will
play a key role in solution design. This can include people
who work specifically in health informatics or in relevant

programmatic teams within the public health authority, as well

as implementing partners, software designers and software

paper-based systems at the point of care. The public health
authority wants to combine siloed PCPOSSs and implement
a comprehensive and interoperable PCPOSS to replace the
legacy paper system entirely; or update existing PCPOSSs to
better integrate care pathways.

This handbook focuses on the fundamental components of
how to shift from paper-based, individual-level systems such
as clinical records, register books and paper registries to an
optimized digital system. This process comprises a series of
steps including requirements gathering, workflow mapping,
data mapping, explicating decision-support logic, designing
and testing.

vendors. Other stakeholders and development partners (e.g.

donors) can also benefit from this document to help improve
their understanding of the key activities involved, at a project
level, to move from paper to digital.

Although this resource is not targeted to the end-users of
PCPOSS (i.e. health workers involved in care delivery or health
service users), they should be involved throughout the entire
development and adaptation process. Their feedback and
involvement are especially crucial during the requirements
gathering, validation and testing processes.
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The key assumption for users of this resource is that a
comprehensive high-level needs assessment and strategic
planning has already been conducted and concluded that
implementing a PCPOSS is crucial for operationalizing a
country’s digital health strategy. This needs assessment should
have included a root-cause analysis illustrating the need for
the PCPOSS to improve service delivery and accountability
measures. If such a needs assessment has not been done,
refer to the WHO publication, Digital implementation
investment guide (DIIG): integrating digital interventions

into health programmes (22) and Digital implementation
investment guide (DIIG): quick deployment guide (23). If there
is no clear plan for how PCPOSSs can be leveraged as a
public health intervention, please refer to the WHO guideline:
recommendations on digital interventions for health system

and the Global strategy on digital health 2020-2025 (25).
Additionally, the SDG digital investment framework developed
by ITU and the Digital Impact Alliance provides more guidance
on developing a digital health architecture that leverages a
whole-of-government approach (26).

These are among many other resources for implementing
digital health interventions and systems available from
WHO, other United Nations agencies and numerous non-
governmental organizations as seen in Fig. 6, Planning and
implementing a digital health enterprise: phases, steps and
resources.

This handbook is intended to support Phase 5, Determining
health content requirements. In addition to this handbook,
Digital adaptation kits (DAKs) and machine-readable

recommendations from the SMART Guidelines work can
be leveraged to support determination of health content
requirements (Fig. 6).

strengthening (2).

If there is no national digital health strategy, refer to the
National eHealth strategy toolkit produced jointly by WHO
and the International Telecommunications Union (ITU) (24)

Fig.6 Planning and implementing a digital health enterprise: phases, steps and resources
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A further assumption is that users of this handbook have
already considered the feasibility of implementing a PCPOSS
in terms of some key foundational elements that are needed.
These span across a range of technical, financial, social

and political foundational requirements, including, for
example (27):

« sufficient supply of electricity at or near health facilities;

+ atelecommunications network to which systems would be
able to connect;

+ political support at the highest levels of the public health
authority; and

+ health workers are open to improving their existing business
processes (improving and integrating their delivery of care
pathways).

High-level support for

digitizing

This handbook assumes there is already buy-in and
support from the appropriate stakeholders within the
public health authority. If a PCPOSS has this support
at high levels of government and solution has strong
government ownership, it will have a higher chance of
success and long-term sustainability.

Box 1. Unique identifiers

The mechanism for unique identification is the crux

of PCPOSS since unique IDs are required for linking an
individual’s records and establishing longitudinal tracking.
Unique IDs are needed for knowing exactly who received
care, what care was provided, and who provided it. IDs

are also needed to authenticate records and prevent their
duplication, and to ensure the anonymization, privacy and
confidentiality of records.

The unique IDs used in the system can be derived from

a variety of sources depending on what is available in

the country. If a system of national ID numbers exists, for
example, that could be leveraged, as could systems for
national health IDs or social security numbers. If there is no
such national-level system for unique IDs, system-generated
unique identifiers specific to the system will be needed.
These can be produced through biometrics, barcodes (e.g.
QR Codes), system-generated numbers, and so on - and can
be linked to a national ID system at a later stage.

How to use this handbook

In addition to the foundational prerequisites to make digitized
primary health care feasible, such as sufficient electricity

and telecommunications, the following is a checklist of
considerations before following the guidance of this handbook.

U4 Value proposition and business case of implementing
PCPOSS is established.

U The proposed PCPOSS aligns with the country’s health
strategy and clearly solves a public health problem that
would strengthen the health system overall.

Q Scope in terms of health domain, implementation location,
and key functionality of the PCPOSS is pre-determined
with a plan to prevent scope creep (scope creep is when
the project experiences changes and increases beyond its
original mission).

d A method of unique identification of people, health workers
and health facilities (see Box 1) is agreed upon.

U Governance, policies, and standards to ensure privacy,
security and use of discrete, individual-level data have been
determined.

Q Means of sustainably financing the solution has already
been determined. Total cost of ownership is clearly
understood.

U Targeted end users (i.e. health worker occupational group,
e.g. outreach health and social workers, facility and district
hospital workers) of the PCPOSS has been specified.

U Implementation team, timelines and related governance
structure of the programme team have been determined.
The “product owner” of the PCPOSS has been identified.

4 Opportunities and requirements for interoperability with
other software in the larger health information system have
been identified.

Useful resources for unique identifications:

+ Considerations and guidance for countries adopting
national health identifiers, Joint United Nations
Programme on HIV/AIDS (UNAIDS) (2014)
(https://www.unaids.org/en/resources/
documents/2014/national_health_identifiers)

« Digital identity roadmap guide, International
Telecommunications Union (ITU) (2018) (https://www.
itu.int/en/ITU-D/ICT-Applications/Pages/digital-identity.
aspx)

« ID4D practitioner’s guide, The World Bank (2019)
(https://id4d.worldbank.org/guide)

« Principles on identification for sustainable development:
toward the digital age (2022) (https://documents.
worldbank.org/en/publication/documents-reports/
documentdetail/213581486378184357/principles-on-
identification-for-sustainable-development-toward-the-
digital-age)

« Integrating unique identification numbers in
civil registration (2018) (https://documents.
worldbank.org/en/publication/documents-reports/
documentdetail/674401531758210363/integrating-
unique-identification-numbers-in-civil-registration)

« Unique health identifier assessment tool kit (2018)
(https://www.adb.org/documents/unique-health-
identifier-assessment-toolkit)
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Adhering to the Principles for Digital Development (see Annex 1),
this handbook is organized in a stepwise manner that begins
with the assumption of a limited or no digital system in place.
It is a starting point for detailing plans to implement an
enterprise-grade system planned for national scale up and
integration with other national-level systems for long-term
sustainability.

This handbook outlines the end-to-end process that will help
transition from a paper system to a digital system. At a high
level, this process includes the following steps which serve the
basis for the structure of this handbook.

1. Understand user requirements: This includes
understanding the users, then identifying,
understanding and mapping their workflows, and
finally understanding the data needs and the care
pathways that will ultimately shape the set of
requirements for designing and building the PCPOSS.

2. Undertake design and adaptation: This leverages the
understanding of end users and their requirements to

design or adapt the PCPOSS so that it is appropriate for

the context it will be used in.

3. Conduct training, testing and roll-out: This aims to test

the solution with end users and ensure they are bought
in and equipped with the skills to use the new solution.

Fig. 7 Iterative and agile approach

Design
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Minimum
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product

VERSION 1

Determine that
aPCPOSS is
an appropriate
health
intervention

previous
loop until
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deploy

manage
user

Based on circumstances and resources available, teams should
determine the order of operations outlined in this handbook
recognizing and acknowledging that there are multiple leading
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Gather and

feedback

4. Prepare for scaling up: This ensures the appropriate
planning for health information exchange within
an enterprise architecture, so that the solution
can be sustainably scaled to more users and more
functionality.

Recognizing that the Digital transformation handbook for
primary health care presents these four phases in a linear
manner, it is important to note that these steps are not always
undertaken as such. Quick prototyping and incorporation of
feedback is often performed based on the agile methodology
(28), thus in each phase, there should be opportunity to
update the system based on users’ feedback as seen in Fig. 7.

Based on circumstances and resources available, teams s
hould determine the order of operations outlined in this
handbook recognizing and acknowledging that there are
multiple leading practices and methodologies available.
Some software-specific or organization-specific methods and
practices not covered in this handbook may be preferable,
depending on context.

Understand
Understand and prioritize

and prioritize user
user requirements

requirements

VERSION 2

Gather and
manage Iterations for
user continuous
feedback improvement

practices and methodologies available. Some software-specific or
organization-specific methods and practices not covered in this
handbook may be preferable, depending on context.
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2.5 Choices for software and digital applications

Implementation teams using this handbook are not
expected to use any specific software applications during the
requirements-gathering and detailed design processes.

Software and applications

Any software or application mentioned in this document is
in no way preferentially endorsed by WHO. The mentions
made of any particular tools reflect only the results of
research and interviews with implementers of PCPOSSs

How to use this handbook

Regardless of the chosen technology used, the only strong
recommendation would be to ensure robust, high-quality
documentation of the requirements of the system and its design.
Collaboration tools such as project management and file sharing
tools (e.g. Microsoft Teams, Slack, Google Drive) should be used to
improve the capacity for knowledge sharing within, and between,
implementing teams and others involved in the digitizing primary
health care processes.

The method provided by this handbook is broad and generic.

Itis the responsibility of implementation teams to follow the
appropriate and necessary processes according to country’s local
policies and regulations.

15



(%]
Lo
c
]
£
o
o=
5
T
o
£

Understand user
requirements

The adoption of a person-centred point of service system (PCPOSS) requires
a solid understanding of what data health workers need for routine service
delivery and bottom-up accountability.

This chapter describes the fundamental task of requirements gathering, in which user needs and constraints are documented.
This process will rely on desk reviews, observations, workshops, and in-depth discussions and interviews with key stakeholders.
Stakeholders include, but are not limited to, end-users of the system (e.g. appropriate health worker occupational group) and
indirect beneficiaries (e.g. public health managers in the public health authority).

By the end of this chapter, the implementation team should have a clear understanding of the scope of the system, how the
workflows and data flow may need to be optimized, and the relevant data that will need to be collected and accounted for at
individual and aggregate levels. If a digital system already exists, the team should also have a clear understanding of the key
functionalities and features of the present system, and how a PCPOSS would complement or upgrade the present system.

Who should be » Targeted health worker occupational groups (e.g. physicians,

involved? nurses, midwives and community health workers), health service
users and any other intended end-users, should guide the
requirements for a PCPOSS.

« Business analysts, health informaticians and people trained in
user research should lead the process of gathering requirements
and ensuring that the solution will adhere to interoperability
standards.

« Software engineers should be engaged so they understand the
context of the solution they will be responsible for building.

+ The public health authority should preferably be responsible for
these tasks, or at least be consulted and involved throughout the
entire process.
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List of anticipated outcomes against which to
measure success

List of indicators and calculation method

Prioritized functional and non-functional

World Health Organization (WHO) and requirements

national guidelines for the health area
targeted, in addition to the standard
operating procedures for care delivery, data
and indicator definitions

Existing paper records and register forms

End user and key stakeholder interviews and
insights

Observation templates (Annex 3)

Aggregate indicator mapping template
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Decision table and scheduling matrix template

User stories template (Annex 5) (Annex 10)
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y P ( ) Prioritization of requirements template
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CHAPTER 3

Understand user
requirements

3.1 Follow key requirement-gathering methods

A combination of methods can be used to corroborate information and better guide the process
outlined in this chapter for assessing needs and gathering requirements. Before outlining that
process in the next sections of this chapter, this section provides an overview of some of these
methods: desk review, semi-structured interviews, observations, follow-up interviews to verify
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observations, and requirements-gathering workshops.

3.1.1 Desk review

Areview of all local documents pertaining to health worker
health worker occupational groups can be a starting base for
understanding their responsibilities and services provided.
The desk review should prioritize national and context-specific
guidelines. Desk reviews are critical to understanding the
general context that end-users are operating in, hence it is
beneficial to conduct these reviews before engaging with
the stakeholders. Global resources that have previously
documented health worker workflows should also be
consulted since they provide valuable examples that may be
applicable to other contexts. These resources include:

+ existing paper registers and register books;
+ othertools that health workers use for service delivery;

+ tools used for reporting and surveillance, including
health management information systems;

+ extensive documentation in health domain-specific
Digital adaptation kits (DAKs) being developed by WHO,
such as the DAK for antenatal care (ANC) (29), the DAK
for family planning (30) and the DAK for HIV (31); and
the machine-readable implementation guides (layer 3
of the SMART Guidelines); and

+ SCORE for health data technical package (33).

Review of Digital adaptation kits (DAKs)

DAKs are operational, software neutral, standardized documentation that distill clinical,
public health and data use guidance into a format that can be transparently
incorporated into digital systems. They provide the generic content

3.1.2 Observations

As a complement to interviews, observing or shadowing
health workers at their place of work can be a way to capture
their interactions with health service users and their workflow
in real time. Annex 3 provides a worksheet that can help
structure the information captured. These observations

can be used to document inconsistencies in workflows,
irregularities or deviations from the set schedule, the type and
frequency of the data being recorded, and the supervisory
relationships between health workers. It is important to
schedule observations during various times, including when

a health worker is extremely busy and when they are not, so
that a PCPOSS can be integrated into, and complement, varied
daily activities and routines. Note that strict health service
user confidentiality must always be respected while observing
interactions between health workers and health service users,
and all the necessary consent should also be obtained.

adaptation kit for
tuberculosis

I

for Antenatal

requirements that should be housed within digital systems and define Care
system requirements, including minimum datasets, decision-support  IEE

logic and business processes. Such DAKs present as a generic starting
point which can then be adapted according to specific context and

policies (18,32).

18

Digital adaptation
kit for child health
(0-59 months)

in humanitarian
emergencies
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Observing end-users

If possible, try to observe end-users in such a way that they will not notice they are being observed, to avoid the possible =

Hawthorne effect. The Hawthorne effect is when people change their behaviour when they realize, or they know, they are
being observed (34). When observing end-users in their current work, be sure to note (35):

+ what they are doing;
+ how they are doing it;
+ why they are doing it;

+ interesting comments by end-users (e.g. health workers)
and others (e.g. health service users);

+ problems faced by end-users;

« possible ideas and opportunities that arise when
observing end-users;

« any additional insights, including insights from body
language and emotion;

potential questions for a follow-up interview;
+ anything unexpected; and

+ workflow patterns that differ across health workers.

3.1.3 Semi-structured and follow-up interviews

Interviews with health workers, their supervisors and other
selected key informants are crucial, as they can help to
inform the implementation team about details such as

the health interventions being provided (and where), the
informal workflows in use, how data are recorded, and the
accountability practices being applied across the health
system. The interviews can also inform the team about the
daily challenges faced by end-users, and how additional
functionality in the PCPOSS could address these.

Interviewers should agree on a minimum set of questions

to provide structure, but this should neither limit possible
follow-up nor further questions being asked for clarification.
Interviews should ideally take place at the end-user’s place of
work (e.g. in the health-care facilities and external locations
where health services are provided), to allow the team to have
an in-depth understanding of the context in which systems will
be implemented.

Semi-structured interviews (36)

+  Avoid bias. Interviews are not for confirming our
biases or preconceived hypotheses of what a system
should do, and questions should be structured
accordingly.

«  Startinterviews with broad questions to build
rapport and gain trust. Then drill down and ask
prying questions to find out the information needed.
It might be helpful, if consent is given, to record
interviews. Fig. 8 illustrates this approach.

+  Allow time for the interviewee to provide answers.
Do not try to fill in silences. The interviewee might
need time to provide rich and insightful answers.

+ Do not correct, judge or challenge the interviewee.
It is important to remain unbiased so that the PCPOSS
can be designed for end-users, not for the interviewer.

+ Do not ask leading questions (e.g. “What problems
do you have?”) orimply answers (e.g. “Don’t you think
a digital system would be great?”).

Understand user requirements

Semi-structured interviews can also help gain an
understanding of the daily practices and motivations of the
health workers. Aligned with the first principle of the Principles
for Digital Development (see Annex 1), to “design with
people”, these interviews will help gain key insights on how
the PCPOSS will be used and give end-users a part to play in
the development of the tool - essential for building a sense of
ownership. Annex 2 provides an example interview guide for
interviewing a health worker.

+ Do not ask hypothetical questions (e.g. “Would you 5=

use this system?”) because the interviewee might just -

try to be polite and say yes.

+ Interview with another member of the team so one
person can ask questions while another takes notes.

«  Ask “why?” even if you think you know why.

+  Ask for specific stories from the past (e.g. “Tell me
about the last time you provided antenatal care”).

+  To help capture nuance, try not to use broad terms
like “usually” and “generally”.

+  Look for inconsistencies between what you have
observed and what the interviewee is telling you -
for insights into any tensions in policy versus practice.

«  Pay attention to non-verbal cues such as body
language and emotions for extra insight.
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Annexes

Fig. 8

BROAD

(Start here) TRUST BUMP

BIRD’S EYE VIEW

MAGNIFYING
GLASS

Example prompts and questions for starting broad and narrowing down

Intent & Introductions
“Tell me about your background...

...as a health worker.”

“Tell me about the last time you...

...registered a new client.”
...provided antenatal care.”
...provided a routine immunization to a child.”

“Can you tell me more...

...about how you check for malaria?”

“Can you show me how you...

...would fill out a paper register now?”

v “Why do you...

NARROW
(End here)

...wait until the end of the day to fill out your records?”

Based on answer, continue to ask why until a root cause is revealed.

Express gratitude for health worker’s time

Source: Tran, 2018 (35). The work was adapted with the addition of questions under each section of the pyramid for contextualization to health care and
is licensed under the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License (CC BY-NC-SA 4.0 DEED. To view a copy of this

license, visit https://creativecommons.org/licenses/by-nc-sa/4.0/).

After the health workers have been shadowed, follow-up
interviews with the same health workers should follow.
Questions should cover any issues about:

« inconsistencies noted in workflows;
« irregularities or deviations from the set schedule;

« the manner and frequency with which data were
recorded;

« supervisory functions;

« any special circumstances that led to variations in
workflow, scheduling, reporting, etc.;

« any workload redundancy, or overlap or integration
with other health workers; and

« any otherissues relevant to understanding the health
worker roles.

These follow-up interviews are crucial both to ensure a correct
understanding of observations and to allow understanding of
the root causes of observed actions. It is important to remove
personal and observational biases, as far as possible.
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3.1.4 Requirements-gathering workshops

The size of a requirements-gathering workshop will depend

on the scale of the solution, but workshops should include key
stakeholders, including the end-users and secondary users
(such as supervisors), to gather the necessary requirements
for the system, such as whether the solution will be deployed
on mobile devices, desktop computers, or both; and whether
the platform operates online, offline, or both. Workshops can
be reserved for the end of the requirements-gathering process
to validate requirements gathered through other methods (i.e.
semi-structured interviews and observations).

Digital transformation handbook for primary health care
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3.2 Getto know the users

Following the first principle of digital development (design with the user), user-centred design
starts with getting to know the people you are designing for through conversation, observation

and co-creation. User personas, use cases and user stories are critical tools used in the design
process to better understand exactly who the users are and what their needs are. Having an in-depth
understanding of who the user is and co-creating designs with the user themselves will lead to a
higher chance of uptake and long-term usage of the system.

3.2.1 Create user personas

A user persona is a generic depiction of a relevant stakeholder,
or end-user of the system who would be interacting with the
PCPOSS. It provides the high-level information needed by
designers and engineers of the PCPOSS to understand the
wants, needs and constraints of the end-users. For example,

in the case of family planning, auxiliary nurse midwives and

midwives are the primary personas for the PCPOSS. The Digital
adaptation kit for family planning: operational requirements

for implementing WHO recommendations in digital systems
provides detailed descriptions of key generic personas along
with related personas such as physicians and pharmacists
within the context of family planning services (30).

For a full picture of how and where the system will be used,
multiple user personas are needed. There should be a persona
to reflect each relevant health worker occupational group

and each stakeholder (e.g. district health office, public health
authority programme manager, health service users, etc.)

The information that should be included in a user persona
includes (37-39):

+ generic name for the persona;

+ background information and demographics (e.g. gender,
age, whether they are from the community, whether they
have a mobile phone/smartphone);

« professional background (e.g. skilled or unskilled,
familiarity with digital tools);

+ environment and any relevant contextual information about
the persona’s surroundings (e.g. work site characteristics;
rural or urban; availability of electricity, water and internet;
distance from nearest referral facility);

+ expected roles and responsibilities (including roles in data
collection and reporting);

« actual roles and responsibilities;

« context (e.g. other personas/health workers they interact
with);

+ metrics by which their performance is measured by others
(e.g. indicators, quotas);

+ challenges - what are the day-to-day challenges the end-
user might face?

« motivations and values - what does success look like to this
user persona and what do they value?

Understand user requirements

What if you don’t have time to
create user personas? g
If conducting primary research on key stakeholders or
end-users is not feasible due to time constraints, budget

or other factors, consider starting instead with “proto-
personas”. Proto-personas apply the same user persona
approach, however details like motivation and barriers

are drawn from the project team’s domain expertise,
assumptions and beliefs.

Proto-personas can be a useful way to “get started now”
and initiate discussions on user needs. However, it is
imperative that they are validated and iterated upon in
the field, as new information and learnings are collected
and analysed (41).
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See Annex 4 for the user personas worksheet for noting all the
details needed for each type of health worker. Additionally,
the Be He@!lthy, Be Mobile Personas Toolkit (40) provides
additional information and templates on designing, using and
revisiting personas along with relevant guiding questions.

User personas should be created through the combination of a
desk review of official manuals, guidelines, job descriptions and
training materials related to the target health worker’s scope of
work; discussions with experts in the local context; and most
importantly, interviews with health workers themselves.

The material reviewed for each user persona should
define or explain the health worker’s official work duties
in the community, such as what data they are responsible
for collecting, what health services they provide, what
commodities they dispense to the community, or what
counselling they are trained to provide. Anything that
delineates the health worker’s scope of work, including
sanctioned and unsanctioned work, should be included.

Who will be the end-users of the PCPOSS?

After creating user personas, there
should be clear answers to the
following questions.

What are their needs in the context they are working in?

What user-related constraints will the system’s
design need to consider?

4
4
L what will motivate uptake of the system (e.g. routinized
use, reduced workload, system-based incentives)?
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3.2.2 Gather use cases

Use cases are an important way to understand, in an
illustrative manner, how the PCPOSS will be used by the
various user personas identified. Use cases highlight the
various points of interaction between the users and the system
(i.e. when the end-user would use the PCPOSS), and, in turn,
inform the key functionalities required. Knowing the use cases
is the first step in designing the user experience.

Itis important to have a clear idea of what the system is
intended to do, the context it will operate in, and how end-
users would interact with it to achieve their goals. Adhering
to the principle of “design with the user” (see Annex 1), when
interviewing end-users, the interviewer should be gathering
insights into how the solution will be integrated into the end-
user’s routine. These will translate into the use cases of the
solution.

A use case for a digital immunization register, for example,
could help to explain how the PCPOSS would be used during
an immunization outreach day. Another use case could help to
explain how referrals between health facilities would work. Use
cases can be depicted in both diagrammatic (42-44) and text
form, such asin a user scenario exemplified in WHO’s Digital
adaptation kits (29-31).

3.2.3 Gather user stories

User stories help to ensure that the system adheres to human-
centred design principles. User stories illuminate the voice

of the end-users in a way that the user personas and use
cases cannot. User stories are the start of generating a long
list of requirements, in non-technical terms, that will help

the technical team to determine the more specific functional
requirements of the system.

These stories can be gathered through discussions and
interviews with end-users on the challenges they face with
the current system. They could be drawn up directly by the
end-users themselves if they are familiar enough with digital
systems; if not, the implementation team will likely need to
derive the user stories from interviews and observations.

Gathering user stories is an important design step. End-users
and other relevant stakeholders may otherwise be unable to
clearly state their functional requirements for the PCPOSS.

Each user persona (generated previously - see section 3.2.1)
should have a series of user stories, each structured with “As
a...lwantto... so that” statements:

“As a... [user personal], | want to... [do what | want to be able
to do differently using an electronic system], so that... [reason
for wanting that functionality].”
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Such statements are intended to better contextualize
requirements. The following are some examples.

« As anurse/midwife,
I want to know which health service users | need to follow
up with today,
so that | may plan my workday.

« As anurse/midwife,
I want to know what to do in situations when | cannot ask
my supervisor,
so that | can still provide quality care.

« Asanurse/midwife and community health worker [this user
story applies to two personas],
I want to be able to report my tally sheets directly to my

supervisor
so that | do not waste my time with reporting.

« Asanurse/midwife, community health worker and health
facility manager [this user story applies to multiple
personas],

I want to be able to access health service user health
records when the electricity goes out,

so thatl can continue my work regardless.

+ As a health facility manager,
I want to know which health worker is responsible for
which health service user,
so that | can manage my health workforce.

Annex 5 gives a template for recording user stories. The list of
“l want to...” statements will eventually translate into a long
list of functional requirements - in other words, what the end-
users want the system to do.

WHO'’s Digital adaptation kits (DAKs) provide examples of user
personas and functional requirements written in the format of
user stories.

Digital transformation handbook for primary health care



3.3 Map business processes and workflows

Business processes are sets of related activities and tasks performed to achieve a specific objective
(6-9). In health care, business processes include, among many other things, health service user
registration, counselling, service provision and referral.

Workflows are a visual representation of the progression of activities (tasks, events, interactions)
performed within a business process (45). The specific activities or tasks depicted in a workflow

include manual and machine-automated activities.

Understanding the experiences of intended users and their
daily interactions is an essential step to the development

of a PCPOSS, as each health worker occupational group’s
roles and responsibilities will greatly affect their workflows.
Visualizing the workflow in a structured manner will allow
designers of the system to easily drill down on “pain points”
and redundancies.

Prior to mapping and creating these workflows, it is
recommended that a full inventory of the business processes that
will be involved with the PCPOSS is taken. This should include
processes that reflect care pathways involving integrated services

A business process matrix (see Fig. 9 for example and see
Annex 6 for a guide) is useful for:

+ taking stock of the business processes that need to be
mapped;

+ gaining clarity about who the key stakeholders are and how
they will interact with the PCPOSS;

« gaining clarity on the linkages across different levels of the
health system that enable integrated service delivery of
care pathways;

+ determining a clear start and endpoint for each business
process based on previous desk reviews, interviews and
service-delivery observations.

across different levels of the health system, different health

worker occupational groups, and health domains.

Fig. 9

Process
name

Title

Registration

Process ID

ID used to reference
this process
throughout the DAK

FPA

Personas

Individuals interacting
to complete the
process

« Client

« Clerk or health-care
provider

Objectives

A concrete statement describing what the
process seeks to achieve

To ensure client is located in the system
with updated personal details or, if not
located, entered into the system to be put
into a queue to await counselling

Example business process matrix from family planning DAK

Task set

The general set of activities performed within the
process

Starting point: Client arrives at facility and checks in
with clerk
« Search for client record

+ Review and update client record
« Create a new client record

Family
planning
counselling

« Client

« Health-care
provider (clinician,
nurse midwife or
community health
worker)

To discuss possible family planning
methods with client and for client to
select a method that they are medically
eligible for

Starting point: Client has been registered at the
health-care facility and called in for counselling. Family
planning counselling can happen alongside other health
services (e.g. nutrition counselling, child immunizations)
« Take client history

« Conduct a risk assessment

« Discuss issues and concerns if a returning client or a
client already on a method

« Counsel on possible family planning methods and
reproductive intentions

« Check medical eligibility criteria

« Select method

« Check stock and skills for delivering method

« If facility is not equipped to provide the method, refer

Service
provision

« Client
« Health-care provider

To provide the method(s) or service(s) the
client requires, if the client is medically
eligible for them

Starting point: Client has selected a method and is
medically eligible or eligible with clinical judgment
+ Obtain informed consent

+ Determine when to start method
« Provide method and/or explain how to use method
« Discuss dual protection

« Determine follow-up requirements and schedule
follow-up, if needed

Source: WHO (30)

Understand user requirements
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3.3.1 Workflow mapping conventions

Once the requirements-gathering team has taken an inventory
of the key business processes using the business process
matrix, the relevant workflows should be created. This step
should allow for the creation of a visual map of the current
(as-is) service delivery, data collection, coordination and
referral activities performed by the health worker occupational
group(s) of interest. The workflow diagram should note the
different steps or tasks to achieving a business process (46).

As-is workflows should depict what actually happens, not
what should happen. As-is workflows are depicted at this
stage to ensure that the PCPOSS implemented will be built for
usability - there will always be reasons why certain tasks that
should be happening now are not happening. Lack of supplies,

workflows. A PCPOSS can help health workers to follow the
to-be workflows.

Conventional diagramming techniques should be used so that
the workflow can be universally understood. Multiple maps
may need to be generated, with connectors indicating their
linking points.

Business Process Model and Notation (BPMN) version 2.0

(47) is a widely used set of diagramming conventions. It is
important to use this standard documentation convention

to facilitate collaboration and comparisons across systems.
For a simplified and shortened version of BPMN, Table 1 is an
overview of key symbols (48,49). There are many commonly

time or health worker training are some examples. Standard
workflow guidelines, if available, can be used as a reference

used workflow-mapping software programmes available,
including diagrams.net, Cawemo, Microsoft PowerPoint,
Microsoft Visio and SmartDraw.

on what should happen, which can be depicted in “to-be”

Table 1. Key Business Process Model and Notation (BPMN) symbols

Symbol Symbol Description
name
- Pool A pool consists of multiple “swim lanes” that depict all the individuals or types of
3 users involved in carrying out the business process or workflow. Diagrams should
. be clear, neat and easy for all viewers to understand the relationships across the
2|s different swim lanes. For example, a pool would depict the business process of
P conducting an outreach activity, which involves multiple stakeholders represented
s by different lanes in that pool.
< Swim lane Each individual or type of user is assigned to a swim lane, a designated area for not-
£ ing the activities performed or expected by that specific actor. For example, a nurse
| may have one swim lane; the supervisor would be in another swim lane; the health
2|5 service users would be classified in another swim lane.
Start event The workflow diagram should contain both a start and an end event, defining the
O or trigger beginning and completion of the task, respectively.
event
Start event This is a type of start event. In some instances, the workflow can start with a start
message event “message”. A “message” in BPMN does not mean only letters, emails or
calls, but also information exchanged between two different systems, such as data
exchange, notifications, etc. Any action that refers to a specific addressee, and rep-
resents or contains information for the addressee, is a message.
End event There can be multiple end events depicted across multiple swim lanes in a business
O process diagram. However, for diagram clarity, there should only be one end event
per swim lane.
Activity, Each activity should start with a verb, for example, “register client”, “calculate risk”.
process, Between the start and end of a workflow, there should be a series of activities noting
steportask  the successive actions performed by the actor in that swim lane. There can also be
subprocesses of each activity.
Activity with  This denotes an activity that has a much longer subprocess to be detailed in anoth-
subprocess er diagram. If the diagram starts to become too complex and unhelpful, the subpro-
cess symbol should be used to reference another process depicted on another page.
Activity with  This denotes a decision-making activity that requires the business rule, or deci-
= business sion-support logic, to be detailed in a decision-support table. This means that the
rule logic described in the decision-support table will come into play during this activity,
as outlined in the business process. This is usually reserved for complex decisions.
Loop activity This loop activity or loop task symbolizes an activity or task that is repeated until it

no longer needs to be repeated. For example, vaccine administration can happen as
many times as the number of vaccines that need to be given.
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Symbol Symbol Description
name
Ad hoc An ad hoc subprocess can contain multiple tasks. One or more tasks in this shape
~ subprocess  should be performed, and they can be performed in any order. However, not all of
these activities need to be finished before moving on to the next activity.
Sequence This denotes the flow direction from one process to the next. The end event should
flow not have any output arrows. All symbols (except for start event) may have an unlim-
ited number of input arrows. All symbols (except for end event and gateway) should
have one and only one output arrow, leading to a new symbol, looping back to a
previously used symbol or to the end event symbol. Connecting arrows should not
intersect (cross) each other.
Message This denotes the flow of data or information from one process to another. This is
o--=-=-=-=-=- > flow usually used for when data are shared across swim lanes or stakeholder groups.
Exclusive This exclusive gateway symbol is used to depict a split in the workflow into two
gateway mutually exclusive, binary pathways. There should only be two different outputs that
originate from the decision point. If you find yourself needing more than two output
or sequence flow arrows, you most likely are trying to depict decision-support logic
or a business rule. This should be depicted as an activity with business rule (above)
instead.
Parallel The parallel gateway symbol is used to depict a split in the workflow into more than
gateway one concurrent activities and pathways in a workflow. It can also be used to depict
when concurrent pathways join together into a single pathway.
Throw - link  The throw - link event serves as the start of an off-page connector. It is the end of
event the process when there is no more room on the page for that workflow or the end of
a subprocess that is part of a larger process. There will need to be a catch link that
follows the throw link.
Catch -link  The catch - link serves as the end of an off-page connector. It is the start of the new
event process on a different page from the throw link or the start of a subprocess that is
part of a larger process. There needs to be a throw link that is aligned to the catch

link.

Source: Object Management Group (47).

Note: The BPMN standard outlines additional conventions and nuanced symbols that can be used. The above selection of
symbols should be sufficient, though, for the purposes of illustrating the business process workflows in a clear, standardized way.

3.3.2 Process labelling and annotations

Examples of workflows with annotations can be found in process 1 can be labelled “Activity 1.1” or “Activity A1”, and
WHQ’s Digital adaptation kits (DAKs). Each workflow diagram the same activity in process 2 can be labelled “Activity 2.1” or
should be clearly named with the service title and given a “Activity B1”, depending on how the process and activities are
process ID number - for example, “1. Registration” or “A. numbered.

Registration”; “2. Antenatal care first encounter” or “B.

Antenatal care first encounter” (49-52).

Regardless, proper and consistent labelling is crucial for later
data mapping and requirements gathering. See Fig. 10 for an

Additionally, each task, or activity, should be numbered with
an activity ID, and consistent language should be used across
processes. Continuing with the above example, the “register
health service user” activity within the workflow diagram for

Understand user requirements

example registration business process workflow to identify
and register a pregnant woman in order to proceed to the ANC
consultation from ANC DAK.
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Fig. 10 Workflow A: Registration business process

1.
Arrive at

Start facility

2. Rapid
P 3. Urgel
assessment
referral
and Yes:
necessary,
management o

(RAM) C. ANC referral

4.
Gather client
details

Health facility

Health worker or Clerk

Review 63 .
socio- - -3
demographic Up(lae('ea iT;Ient
data with B G

8. Validate client details

8.1

client contact

# .
—

reate client
record

Source: WHO (29)

Beyond simply labelling each activity within a workflow, it is
also important to add annotations to the activities, describing,
for example, a list of forms to be filled out or other nuances
that it may not be possible to capture in a workflow diagram.
For example, if it is known that a certain activity requires 1
hour of the health worker’s time every day, that should be
recorded as an annotation. Activities that cannot be digitized
should also be labelled as such. Annotations are also a useful
way to take note of any national or global guidelines and
recommendations that might have shaped a specific workflow.

Fig. 11 provides an example of annotations from the ANC
registration workflow.

If there are any updates to the guidelines, this reference can
be a useful prompt to update the next iteration of the solution.
Noting any relevant guidelines could also serve as a reference
for any deviations from them in the workflow and could help
to highlight any roadblocks or challenges preventing health
workers from adhering to guidelines.

Fig. 11 Notes and annotations for Workflow A: Registration business process

REGISTRATION BUSINESS PROCESS NOTES AND ANNOTATIONS

General note 4. Gather client details

. Validate client details

Registration may be conducted as a stand-alone process by a data » The health worker or data clerk searches for the woman’s name
clerk/administrative persona ahead of the ANC encounter with a using available identifiers.
clinical health-care provider or it may be conducted directly by the Ask the client whether they have previously been issued a unique
health-care provider as part of the overall ANC encounter. identifier.
. Arrive at facility Does the client have an identification card/number/barcode?
» Woman arrives at the facility. Does client say whether she is a returning or a referred client?
» She may or may not have an identification card with her. If a referral, check for referral slip or data from the community.
» Client could already be registered at the health-care facility for Determine whether the client is new to the health-care facility/
another service. health post.
. Rapid assessment and management (RAM) For returning clients, details will be retrieved from the registry of
The registration clerk or the first health worker the woman clients at this facility or, if possible, from a central client registry.

Review and update client record.
8.1. Review sociodemographic data with client
Review client’s non-clinical information - name, address,
contact information, etc.
. Update needed?
Has the client moved? Has she changed her contact
information or has any other sociodemographic
information changed?
. Update client details
Client can provide updated information if she has recently
moved or changed other details.
Merge/update client records.

encounters assesses for any possible visible danger signs.

Note: there could be decision-support logic input here as well, but
for the reference content we have determined that RAM is outside
of the scope of this ANC DAK.

. Urgent referral necessary?

Determine whether urgent referral is required based on the RAM.

If yes, initiate referral (see Business process C: ANC referral).

. Search for client

. Match found?

May also happen during counselling process.

This search process can be done through a variety of means
In some contexts, this may be linked to billing needs.

depending on what mechanisms are available in country. For
example, clients can be searched for by using their name, unique
identifier, a QR code or even biometrics.

. Check in client
The pregnant woman waits in line to be called by the health
worker for the ANC contact.

If multiple records are found and no unique ID, provide option
to merge records.

. Create client record

Issue a unique identifier, if used and possible at the facility.

Source: WHO (29)

Reference business processes and workflows

Depending on the target health area for this PCPOSS,
reference business processes and workflows may already
exist. WHO’s Digital adaptation kits (DAKs) provide a
customizable starting point for generic business processes
and associated workflows that are performed within

the business processes. For example, the DAK for family

26

planning, a part of SMART Guidelines, focuses on key
business processes conducted by the nurse midwife
persona within family planning counselling and service
provision such as registration and counselling. For each
of the business processes, data elements and decision-
support needs are noted and provided (30).

Digital transformation handbook for primary health care



3.3.3 As-is and to-be analysis

When developing the as-is workflow for each of the relevant
processes, it should become clear which activities are
redundant (as they are unnecessarily repeated across multiple
workflows). Redundant activities in paper-based systems
could include health service user registration. If a health
service user has already registered (i.e. provided their name,
age, address and other demographic information) for the
purposes of immunization, they should not have to give the
same information again for the purposes of ANC. Reporting
activities can also be seen to take up significant time, which
can be reduced through automated reporting systems. These
redundancies and bottlenecks within individual workflows
aggregate to become pain points across the health system. An
initial set of pain points should already have been gathered
through observations and interviews, but this analysis will
systematically depict them.

Once the as-is workflows are mapped, the to-be workflows
should be mapped to depict how the PCPOSS can automate
certain activities, remove redundancies and improve the
overall workflow, by increasing efficiencies, or improving
effectiveness and overall quality of care.

These workflows also represent the functional requirements
of the solution. If the as-is workflows reveal persistent gaps in
adhering to service-delivery protocols, for example, the to-be
workflows should address those gaps by either providing

a more usable solution (e.g. a pre-filled form or facilitated
calculation) or simply eliminating the need to follow that
specific step (e.g. through an automated functionality in

the system). Using the same BPMN standard described in
section 3.3.1 (workflow mapping conventions), the to-be
workflows should:

« eliminate redundant tasks;

« eliminate unnecessary data collection;
+ reduce bottlenecks;

« consolidate related tasks if possible;

+ create more linkages to data across health worker
occupational groups;

« attempt to improve the quality-of-service delivery and
the accountability mechanisms overall; and

« integrate service delivery across different levels of the
health system along care pathways.

Conducting an as-is and to-be analysis will allow the
implementation team to communicate effectively to key
stakeholders what the process changes will be once the new
system is implemented. Furthermore, because the workflows
(both manual and digital) will affect the usability of the digital
system, it is important to gain consensus among the key
stakeholder groups on what the to-be workflows should be.

CHECKPOINT

At the end of this exercise,
there should be:
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d an inventory of business processes

(L as-is workflows for each business process
with points of data collection, bottlenecks and
redundancies clearly labelled

( to-be workflows for each business process, clearly
labelling where the PCPOSS would facilitate or
entirely replace certain tasks.

3.4 Streamline data collection and indicator reporting

Streamlining data collection is a long and tedious task, but it is the crux of translating paper register
systems into a PCPOSS. The following are the five key steps needed to complete the streamlining.

1. Create an inventory of paper forms.
2. Map data elements across all forms.

3. Compile all aggregate indicators that need to be linked
and reported.

4. Remove duplicated, orphaned and unnecessary data.

5. Streamline data collection and indicators into a
consolidated data dictionary.

Understand user requirements

Comprehensive paper
replacement

WARNINﬂ

If there is already a clear list of the data to collect,

either from national or global guidance, or prior
implementations of health service user-level systems,
the first two steps (creating an inventory of forms and
mapping their data) can be skipped. However, these
two steps are recommended to ensure the new PCPOSS
will be able to replace the paper register system in its
entirety, leaving paper registers only as a backup option.
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3.4.1 Create aninventory of paper forms

The implementation team should begin the data mapping
exercise by collating all the data collection instruments used
by the targeted health worker for routine service delivery and
reporting. Only those data collection instruments for which
the health worker has primary responsibility (for completing
and maintaining them) should be included. The documents
are usually, but not always, on official government or health
department letterheaded paper.

Be sure to differentiate between primary data collection forms,
consisting of individual-level data, and summary reporting
forms that represent the aggregation of individual data. Any
form to which a health worker may contribute, but does not
have responsibility for, should be collected separately as they
will used when determining which key indicators need to be
included and calculated for reporting purposes.

A spreadsheet should be created to collate all the data
collection forms, and each form should be linked to at least
one process in the workflows mapped in section 3.3. For
example, the “Health service user registration” form would be
linked to process for “Registration”. This is key to gaining an
understanding of the points in the health workers’ workflows
that can be digitized and/or automated.

To establish a finite list of data collection ledgers maintained
and contributed to by the health worker occupational group
of interest, consult the public health authority and cross-
check their list with the ledgers found at the health facility

or outreach post. Resolve any discrepancies with the public
health authority to ensure the appropriate forms, and correct
versions, are being included. When collecting the instruments
for which the health worker occupational group is primarily
responsible, save digital versions of the original forms in a
central folder.

The template provided in Annex 7 can be used to document
all the known forms and key information needed about each
form. Key information includes form IDs, titles, versions, form
types, frequency of use and ownership of the form process.

Copies of forms

3.4.2 Map all the data elements used in
forms

Once all the relevant forms have been consolidated in an
inventory, documentation of the data elements across

those forms can begin. This data mapping activity creates a
repository of all the data elements currently being collected

- both at individual and aggregate level. This is the beginning
of the digitization process, as duplicative and ambiguous data
elements will become obvious. For the process optimization
expected of digitization, in addition to removing duplicative
data entry, ensure that every data element being collected
has a clear purpose, is understood unambiguously, and uses a
standard definition across forms and systems.

This mapping exercise will reveal which data elements can
be used to link a health service user’s health record across all
forms. On a paper form, the health worker needs to complete
these data fields multiple times, but in a digital system they
can be filled automatically with a single, “one-time” input.

Use a spreadsheet to record all the data fields. It will probably
be very large but will provide an accurate reflection of the
amount of data that the health worker currently needs

to manage. The spreadsheet will also show the level of
streamlining that could be accomplished with a digital system.

Annex 8 provides a guide with explanations for mapping
individual-level form data in a clean and organized
spreadsheet.

While noting data elements, include any data that can be used
to compile aggregate indicators. Indicators are traditionally
reported separately from health service user-level data held in
medical records, but the digitizing process enables automatic
aggregation. The happens because data points needed for
aggregate indicators can be pulled directly from health service
user data.

The implementation team should archive at least one —

copy of each data collection form in completed or
partially completed status through wide-angle photo
or digital scan. If possible, sample forms should be
archived to showcase any inconsistencies in data
recording methods across health worker health worker
occupational groups.
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3.4.3 Compile aggregate indicators

The key reason to implement a PCPOSS is to reduce the
burden of data entry on health workers, thereby increasing
the time available to give quality care. This is the value add of
the “collect once, use for many purposes” principle. PCPOSSs
enable one-time data entry for health workers, and the data
they need to record for service delivery purposes can also be
leveraged for reporting purposes (see Fig. 4). Accountability
across all layers of the health system is increased and the
system becomes more efficient.

For example, without a digital system, health workers providing
an immunization will need to record the task using three
separate record-keeping tools, writing in:

+ animmunization register book;

+ arunning tally book to track immunizations provided
in a single day, week and/or month for reporting
purposes; and

+ the child’s immunization card.

With digitized immunization records, the health worker can
now simply record that single immunization:
+ onthe PCPOSS, which for reporting purposes can
also automatically tally up the total number of such

immunizations provided by this health worker over the
specified periods;

« on the child’s immunization card.

Here, three data entries have become two - and they can
become just one if the child’s immunization card is also digital,
because that too can be filled automatically by the PCPOSS.

To determine which primary data collected during health
workers’ routine encounters can be leveraged for indicator
reporting:

+ determine what indicators the health workers are

required to report to their supervisors in the first place;
and

+ identify which of these can be calculated using
primary data.

Annex 9 provides a guide to consolidate this list of indicators.
This exercise can be done at the same time as mapping the
data elements across the forms, as outlined in section 3.4.
The indicators should be compiled in a separate tab in the
workbook or a separate file from the one used for mapping
data elements.

Note that the list of key indicators required to be collected for
local, national and global levels should be cross-checked with
the in-country programme manager.

Understand user requirements

3.4.4 Remove duplicated, orphaned or non-
essential data elements

Once comprehensive lists of the data elements and indicators
that health workers are routinely using have been prepared,
the data elements can be streamlined by removing duplicated,
orphaned or non-essential data. Orphaned data are data that
are dependent on primary data elements that do not exist.
With the principle of data minimization, only data required

for health service delivery or accountability are considered
essential. In practical terms, review the form data mapping
guide (Annex 8) to identify the duplicated or orphaned data
elements and take appropriate steps to reconcile, remove or
resolve the missing linkages. While carrying out this exercise,
ensure that a backup original file is maintained and that a copy
with all edits provides a sufficient audit trail for collaboration
across multiple stakeholders.

Answering the questions shown in Fig. 12 in the logical order
is a good way to identify the data elements that should be
removed or reconciled (see Fig. 12).
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Fig. 12 Is each and every data element collected truly needed?
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Design and
adaptation

2.
Is the data

element needed
for service
delivery or

accountability?

support the health worker
during care provision

or service delivery - is it
needed for clinical decision-
making, for example? Is

the data element required
for mandatory reporting

or ensuring health worker
accountability?

Consider removing any data
elements not needed for service
delivery or accountability, to reduce
the burden of data entry placed

on health workers (the more data
health workers have to collect, the
less time they have for health-care
interactions).

3.
Is the data
element
orphaned?

Orphaned data will be
difficult to use in a digital
system without a clear
linkage to the context in
which it is collected or
needed.

Itis important to address orphaned
data elements by linking them

to their relevant primary data
elements. Any not required for the
purposes of service delivery or
reporting will already have been
removed by considering question 2.

3.5 Create adata dictionary

The final step in streamlining data collection and indicator reporting is to create a data dictionary,
which (in this context) is a repository of all the data elements essential for individual and aggregate
levels, including some metadata components, that will be included in the PCPOSS.

Training, testing
and roll-out

person-centred semantic classifications and terminology
standards (e.g., ICD-11, SNOMED-GPS) and syntactic
interoperability standards (e.g., HL7 FHIR). These standards

For the purposes of designing the solution and facilitating
understanding across multiple stakeholders, the data
dictionary will also include the data elements’ related

o
3 attributes, plus a mapping to standard classifications and ensure consistent and high-quality data exchange across
()
© terminology concepts. Data dictionaries should utilize various digital systems, regardless of the time, health topics, or
o4
0 interoperability standards. Continuity of care can only different healthcare providers and facilities involved.
be sustainably achieved through the adoption and use of
standardized data models connected to health-specific,
(%)
o
X
)
c
=
<
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3.5.1 Define data elements for inclusion in
data dictionary

The data elements that health workers will collect, as well as
the indicator elements that are calculated using these, will be
given related attributes in the data dictionary that include the
definition of the data element, the data type and possible data
labels. For example, data elements for family planning include
visit date, unique identification, address, reason for visit and
medical eligibility category (30).

It is important that the data dictionary is streamlined, to
consolidate the data elements that will be included in the
PCPOSS. As a result of the work already completed, all the
data elements included in the data dictionary should now
serve only the essential purposes of service delivery and
accountability.

In practical terms, this means work on finalizing the data
dictionary can begin by using a copy of the spreadsheet from
which duplicated, orphaned and non-essential data elements
have been removed. Noting multiple iterations will still need to
be made, this is the base for the final data dictionary.

The data elements included in a finalized data dictionary

can vary depending on its purpose, even though the data
dictionary reflects all the essential data elements in a PCPOSS.
The essential data elements that would be outlined in a data
dictionary will vary based on the following types of data
dictionaries:

1. Data dictionary for database design: During the
requirements gathering phase, the data dictionary focuses
on capturing the data model that needs to be persisted and
used for reporting, auditing, aggregation and information
exchange. It focuses on the underlying data structure, rules
and relationships necessary for implementing the system’s
functional requirements. The data dictionary component of
the Digital adaptation kits (DAKs) serve as a starting point

for database design and provide a template for possible data
elements, data types and mappings based on the health area.

2. Data dictionary for user interface (Ul) design: A data
dictionary used for Ul design reflects the content of a digitized
form, focusing on the visual representation, interaction and
usability aspects of the system, enabling consistency and
coherence in the Ul design and implementation. This type

of data dictionary may be used to create the prototype and
mock-up design, ultimately creating a well-defined and
effective Ul during the early stages of system development.
However, this may result in a data dictionary that requires
additional effort to map to interoperability standards (53).

Choosing between the data dictionary for database design
and a data dictionary for Ul depends on the needs and
objectives of the PCPOSS. In some cases, it may be beneficial
to have both a data dictionary for database design and a data
dictionary for the Ul, as they serve different purposes and
cater to different stakeholders.

Understand user requirements

Reference guidance on core data

elements —

Depending on the health area the PCPOSS is being
developed for, a reference data dictionary and mappings
to standard terminologies may already exist. WHO’s
Digital adaptation kits (DAKs) provide an adaptable and
customizable list of data elements required throughout
the different points of workflows for various health
areas. For example, WHO’s DAK for HIV outlines the
core data elements in a comprehensive data dictionary
which details the input options, calculations, validation
checks and links to standardized terminology codes
(31). Adaptation of WHO’s DAKs may require translation
of data labels into the local language and creation of
additional data elements depending on the context.

3.5.2 Map data elements to standardized
classifications and terminologies

The use of standardized classifications and terminologies
-such as WHO'’s International Classification of Diseases,

11th Revision (ICD-11) or Regenstrief Institute’s LOINC,

among other standardized concepts - is critical for enabling
interoperability across systems. A standards-based approach
also means continuity and facilitated knowledge transfer when
implementation teams change.

This would involve mapping the required data elements in
the data dictionary to ICD-11 or any other WHO Family of
International Classifications (WHO-FIC).

This mapping exercise can either be carried out using a
spreadsheet, or more efficiently by using a terminology service
or metadata registry, such as Open Concept Lab. Engaging
individuals with expertise in health informatics, classifications
and terminologies in order to map data elements to
standardized concepts is highly recommended. Note that the
process of mapping to standard concepts can take significant
time, effort and resources. Unlike the earlier steps to
streamline data collection and indicator reporting, and to build
most of the data dictionary, this step is often done by health
informaticians. They are familiar with the relevant standards
and have a strong understanding of the clinical information
being collected. If any widely used mappings already exist, it is
highly recommended to simply adopt these.
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3.6 Determine decision-support logic

Digital systems can go beyond simple data collection and aggregation by introducing additional
layers of sophistication that are generally unavailable on paper. This includes the opportunity to
enhance care provision with built-in decision-support logic.

In PCPOSSs, embedded decision-support logic can help health
workers follow appropriate clinical care pathways set out by
WHO and national public health authorities’ guidelines and
recommendations. The decision-support logic that can be
integrated includes:

+ scheduling

+ asking

+ risk assessment for triage and/or referrals

+ medical eligibility.
These decision support mechanisms should be directed by
clinical and evidence-based protocols that have been outlined

by WHO or the national governing agency (e.g. the public
health authority).

This section describes the methods for documenting
scheduling logic and other decision-support logic, which will
be used to inform the back-end formulas in the PCPOSS. There

are many ways to document and design decision-support logic.

Decision-support logic in care pathways can be represented in
many ways, including decision trees and/or decision-support
tables. The methods outlined here are designed to be as simple
as possible to use while still ensuring comprehensiveness.

Reference decision support logic

Depending on the health area targeted, there may —

already be decision-support logics and algorithms
documented, in accordance with WHO guidelines. WHO'’s
Digital adaptation kits (DAKs) provide a starting point

for decision support logic and algorithms to support
guidelines-based service delivery. For example, WHO’s
DAK for family planning outlines the decision support
tables for family planning counselling and medical
eligibility (30). Adaptation of WHO’s DAKs may require
changes in thresholds or triggers in a logic statement and
additional decision support logic formulas depending on
national policies and context.

3.6.1 Document clinical care pathway decision-support logic

The health worker occupational group relevant to the target
end-users dictates the clinical protocol to be embedded in

a PCPOSS. For example, a risk-profiling decision-support
logic can be used for the identification and prioritization of
health service users who are at greater risk of adverse health
outcomes. The identification of a high-risk pregnancy, for
example, could provide risk-profiling decision support for a

Safe decision support systems

nurse/midwife doing triage, but could also give risk-profiling
decision support to a community health worker for the
purposes of referral.

The clinical protocols used in the PCPOSS should follow WHO
and/or national public health authority recommendations.

WARNINﬂ

If there is no clinical care pathway decision-support logic that is in line with evidence-based global or national normative
guidelines, reconsider the inclusion of this decision-support logic in the system. Changes to the decision-support logic
should be considered carefully and any new additions should be agreed upon by clinical experts. Inappropriate or
inaccurate decision logic can put health service user’s safety and wellbeing at risk.
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matrix, with brief explanations of the components needed to
complete it. Note that the decision-support logics identified in
the matrix are only intended to provide an overview of what

is detailed further as decision trees and/or decision-support
tables.

Decision-support logic matrix

A matrix of “decision-support logic” provides an inventory
(i.e. listing) of all the decision-support logics made in clinical
care pathways. Fig. 13 offers an example from the DAK for HIV,
and Annex 10 offers a guide for the decision-support logic

uoidNpo.u|

Fig. 13 Example decision-support logic matrix from DAK for HIV

Decision  Decision table Reference/source

description

Activity ID &
activity name table ID
HIV.B2. Check for HIV.DT.01 | Check for serious
signs of serious illness illness

OR HIV.D3. Check for
signs of serious illness

HIV.B7. Test for
HIV using testing
algorithm, HIV.C4.

Consolidated guidelines on HIV prevention, testing, treatment, service delivery and monitoring: recommendations for a public health
approach (2021) (27) Table 5.1. Components of the package of care for people with advanced HIV disease.

HIV.DT.02 | Test for HIV using
testing algorithm

Consolidated guidelines on HIV testing services (2019) (22).

jjooqpuey siyy
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Fig. 2. WHO universal HIV testing strategy.

PrEP visit, HIV.D.11.
Retest using HIV
strategy, HIV.E4. Test
[mother] for HIV using
HIV testing algorithm,
HIV.E12. Test [infant]

8.4.2 Multiplex testing for HIV-1 and other infections
Figure 8.6. WHO recommended testing strategy for dual detection of HIV and syphilis in ANC settings.
Fig. 8.4.WHO HIV testing strategy for early infant diagnosis.

Consolidated guidelines on HIV prevention, testing, treatment, service delivery and monitoring: recommendations for a public health
approach (2021) (27).

for HIV using testing
algorithm, HIV.F8. Test
[infant] for HIV using
HIV testing algorithm

Fig. 2.7 Simplified infant diagnosis algorithm; Fig. 2.8 Managing indeterminate test results: standard operating procedure.

HIV.B9. Determine
recommended
services

HIV.DT.03 | Determine retest

recommendation | 7 5 4 Retesting — when and who?

Consolidated guidelines on HIV testing services (2019) (22).

7.2.5 Testing pregnant and breastfeeding women.

HIV.C8. Check HIV.DT.04 | PrEP eligibility
eligibility for PrEP check

(2017) (29).

Implementation tool for pre-exposure prophylaxis of HIV infection (2017) (35). Module 1: Clinical. Use criteria in pocket card, p. 4,
Indications for PrEP (by history over the past 6 months) and Contraindications (with provider discretion).

See also Implementation tool for pre-exposure prophylaxis of HIV infection (2017) (35). Module 10. Testing providers. Table 1. Summary
tool for starting or monitoring PrEP and Preventing HIV during pregnancy and breastfeeding in the context of PrEP. Technical brief

HIV.C.24 Prescribe HIV.DT.05 | Determine PEP or

PrEP regimen

Consolidated guidelines on HIV prevention, testing, treatment, service delivery and monitoring: recommendations for a public health
approach (2021) (27) Chapter 3: HIV prevention.

HIV.D4. Screen for TB | HIV.DT.06 | Screen for TB

WHO consolidated guidelines on tuberculosis: tuberculosis preventive treatment. (2020) (36). Supplementary table.
WHO consolidated guidelines on tuberculosis Module 2: Screening — Systematic screening for tuberculosis disease (47).

Source: WHO (31)

Decision trees

Adecision tree is a visual representation of the logic in

the PCPOSS that directs the series of decisions applied in

care pathways. Visualizing the relationships, linkages and
dependencies between each decision helps to determine what
the health worker needs to do next, or which screen needs

to be displayed on the PCPOSS after a given set of inputs.
Decision trees may be particularly useful for decision points
that consist of multiple inputs and outputs.

WHQ’s DAK for ANC provides examples of decision trees

to supplement the use of decision-support tables (29).

For example, Fig. 14 depicts a decision tree for antenatal
registration for HIV testing and counselling. Each box
represents one decision, which is represented by an algorithm
or a series of algorithmes. If that decision’s output(s) become
another decision’s input(s), these two decisions are linked. The
arrows show the sequence of decisions in a care pathway.

Decision trees are different from workflow diagrams. In the
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Fig. 14 Decision-support logic for a clinical care pathway in the form of a decision tree

Antenatal registration
Provider-initiated HIV testing & counselling

v v

HIV-positive

PMTCT, treatment, support, Standard HIV post-test guidance and
offer partner notification counselling on prevention

v v v
Offer partner testing Risk assessment
& conduct risk using tool
assessment

Partner testing

3 : z b
Partner Woman at Woman not at

HIV- Partner not substantial risk of substantial risk of
negative tested or HIV acquisition HIV acquisition

HIV-positive
Offer partner:

v
Provide comprehensive HIV prevention options:
Reasses,s 1. /-{/V treatm_errt 1. STl screening and 3. Risk reduction
vn(ol:nan s (if HIV-positive) treatment (syndromic counselling
ris 2. Condom and syphilis) 4. PrEP with emphasis on
Offer promotion . Condom promotion adherence
partner 3. Risk reduction 5. Emphasize importance

\f/eA];, er fg/ for counselling . of follow-up ANC visits
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v
Woman who chooses to initiate PrEP
. Clinical laboratory assessments
. Adherence counselling

. Emphasize importance of follow-up visits and repeat
HIV testing

ANC: antenatal care; PMTCT: prevention of mother-to-child transmission; PrEP: pre-exposure prophylaxis; STI: sexually
transmitted infection; VMMC: voluntary medical male circumcision.

Source: WHO (29)

Decision-support tables of the method or tooling used, the engineers involved in
building the PCPOSS will need to translate this decision-
support logic into code and a rules engine, which will then
run the decision-support logic in the back end of the PCPOSS.
To facilitate this process, this handbook offers a template for
decision-support tables in Annex 11, including an example.

Within each of the boxes depicted in the decision tree, more
detailed decisions can be depicted in decision-support tables.
Decision-support tables include a decision ID, business rule,
trigger, inputs, output, action and annotations. There are
many methods available to document such decision-support
logic, such as Microsoft Excel or Camunda, while adhering to
the Decision Model and Notation (DMN) standard. Regardless
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3.7 Map health service schedules

Service schedules give health workers an overview of upcoming, due or overdue services, and aim to
ensure timeliness of service delivery and continuity of care. Service schedules can also be a basis for
reminders that are sent from the PCPOSS to health service users about upcoming services, if targeted
health service user communication is an intervention included in the PCPOSS.

Workflow mapping already completed by following section
3.3 is a good starting point for understanding if any health
services are recurring (e.g. TB treatment) or need to be
provided on a prescribed schedule (e.g. vaccinations, ANC).
DAKs provide different schedule logic tables along with
references to recommendations. For example, the ANC Digital
adaptation kit Web Annex B maps out the schedules for
upcoming ANC contacts, immunizations and lab tests based on
WHO recommendations (29).

These service schedules should be documented according
to clinical protocols approved by the local public health
authority.

For each health service, a service schedule spreadsheet

should be created to map the key events and dates. If service
schedules vary by health worker occupational group, a
separate spreadsheet should be created for each health worker
occupational group to ensure that all the differentiating
schedules are incorporated into the PCPOSS.

The information to be recorded includes:
 trigger events
+ time between events
+ follow-up actions
« ifand when a service should no longer be given

+ changes when there is deviation from the pre-set
schedule.

The spreadsheet should include all the details explained in the
guide provided in Annex 12.

Before moving on to gather and

prioritize the requirements for the

PCPOSS, it is important to take note of the various
needs assessments conducted. By this point, there

needs to be a clear understanding of:
D who the end-users are
what the end-users would want the PCPOSS to do

how the PCPOSS will fit into existing workflows and
improve their efficiency

will need to follow

what amount of data the solution will need to be

4
4
 which global and/or national guidelines the solution
|
able to manage

4

what kind of logic will need to be embedded into it.

An understanding of all these components will now
facilitate outlining and prioritization of the PCPOSS
requirements.

3.8 Gather and prioritize requirements

The requirements for a PCPOSS are the functional and non-functional criteria that it must meet to
ensure end-users are satisfied and the system performs as intended.

The following two types of requirements need to be gathered
and prioritized.

« Functional requirements describe what the system must
be able to do (“the water bottle shall be able to store liquid
without leaking” would be an everyday example).

« Non-functional requirements describe how the system
will work (“the water bottle must not weigh more than
0.5 kg and must be blue in colour”, to continue the simple
example).

Understand user requirements

The use cases and user stories generated by following section
3.2 are a key resource for ensuring that functional and non-
functional requirements adhere to human-centred design
principles. One way to translate user stories into functional
and non-functional requirements is to look at the “l want
to...” part of the “as a [health worker], | want to...” user story
statements.
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For the user story, “As a nurse/midwife, | want to know which
health service users | need to follow up with today, so that | may

plan my workday,” the functional requirements that would
support health service user follow-up and workday planning
could be that the system shall:

+ collect alist or register of the health worker’s health
service users;

+ have alist of health service users that is filterable by
risk stratification and overdue services;

« automatically schedule (daily) health service users
based on the health worker’s availability and the
service(s) needed.

The functional requirements for, “As a nurse/midwife, 1
want to know what to do in situations when | cannot ask my
supervisor, so that | can still provide quality care,” could be
that the system shall:

+ automatically calculate the total number of services
provided daily, weekly, monthly and annually;

+ generate and push reports to a national monitoring
and evaluation system.

Finally, for, “As a nurse/midwife, community health worker
or health facility manager, | want to be able to access health
service user health records when the electricity goes out, so
that | can continue my work regardless,” the non-functional
requirement is:

« to be able to work offline.

The workflow mapping process (section 3.3) and data
dictionary creation process (sections 3.4 and 3.5) will likely
generate a rich and long list of functional and non-functional
requirements. For example, if there is a point in a workflow
where health service users must be triaged, there can be
risk-stratification functionality built into the system to
support decision-making by the health worker. The functional
requirements for this could be that the system shall:

+ flaghealth service users as high-risk in accordance
with WHO care guidelines

+ provide a suggested plan of action (including referrals).

Other examples of functional requirements (which may be
context dependent) include that the system shall:

« adhere to Health Level Seven (HL7) Fast Healthcare
Interoperability Resources (FHIR) standards (54)

+ use ashared concept dictionary (e.g. ICD-11) (55).

36

Key non-functional requirements will be gathered by getting
to know the users (section 3.2) and establishing a greater
understanding of the technical, environmental, infrastructural
and political constraints. Non-functional requirements are
context dependent and some examples include that the
system shall:

« allow access (i.e. user permissions) based on the type

of user (e.g. nurse-midwife versus community health
worker);

+ have encrypted data exchange across systems;

+ have an easy-to-understand and intuitive Ul, with
colour coding and minimal text;

+ enhance the rights and privileges of the user (e.g.
ensuring health worker control over digital requests
and notifications outside of work hours or during rest
or vacation periods);

+ use the local language; and

« work on a tablet and mobile phone.

Once a long list of requirements has been gathered, they can
be put into groups of high, medium and low priority. The
criteria for prioritization may be based on requirements for the
programme, level of effort, resources needed, and availability
of those resources. Time and/or budgets will always be a
constraint, so this step of prioritizing the various functions

and features is an important task that allows the development
timelines to be determined. A set of priorities will also guide
engineers in where to focus efforts in the case of technical
challenges.

Prioritizing requirements will be an iterative process, but

it is nonetheless worthwhile building a long list of all the
possible requirements at the outset to ensure minimal future
reworking of the PCPOSS. The initial prioritization process can
be done through systematic voting by end-users and other
key stakeholders, for example. However, even after robust
user testing there will be changes to the requirements and,
possibly, additional requirements or less features. Creating a
prioritized list that is as comprehensive as possible - even one
that includes many low-priority requirements - is beneficial
to understanding what is within the realms of possibility for
building the PCPOSS.
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The Institute of Electrical and Electronics Engineers has
outlined eight characteristics of good software requirements
specifications (56):

« correct: accurately reflects actual needs;
« unambiguous: precise with only one interpretation;

» complete: contains all significant requirements that
must be met by the PCPOSS;

+ consistent: internal consistency without conflicting
requirements;

« ranked for importance and/or stability: prioritized
based on the importance of the requirement to the
uptake of the system and/or the functioning of the
system;

« verifiable: has a definitive way to determine if that
requirement is met;

« modifiable: the list of requirements should be “living”
and allow for modifications; and

+ traceable: references the origin or source of the
requirement.

A template and notes for prioritizing functional requirements
can be found in Annex 13.

Reference guidance on requirements

Depending on the health area this PCPOSS is being
developed for, there might already exist target product
profiles that can help guide, if not dictate, the minimum
standards required for the system. For example, WHO’s
Digital adaptation kit for antenatal care outlines the
functional and non-functional requirements for a
PCPOSS for ANC (29), and the Digital Documentation

of COVID-19 Certificates: Technical specifications and
implementation requirements outlines requirements for
a digitally verifiable COVID-19 certificate (57).
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1. Who are the end-users of this system? What are
their needs given the context they are working in?
(section 3.2)

O user personas created.

' use cases gathered.

2. Which workflows will the PCPOSS help to automate?
What part of an end-user’s day is the system intended
to facilitate? (section 3.3)

([l Workflows documented with annotations.

3.  What are the key data elements are to be collected by
the PCPOSS (and when)? Which aggregate indicators
need to be calculated?

O indicators required for reporting identified
(section 3.4).

W Clean data dictionary, with duplicate data
elements removed and data elements linked
to the specific activities in the workflow
(section 3.5).

4.

After finishing the processes outlined in previous sections, there should be answers
to all of the following questions. These answers will enable resource mobilization
for the next phase of digitizing primary health care as guided in the next section.

What key functionalities will the system need to have?
What are the key features and functionalities that will
allow it to work within a set of context constraints?

3 care pathways and clinical decision logic
documented (section 3.6).

(A Health service schedules documented
(section 3.7).

(A Functional and non-functional requirements
prioritized (section 3.8).

Understand user requirements
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The steps of undertaking detailed design and adaptation should be led
primarily by a technology partner. This section summarizes the standards,
concept and activities a technology partner is expected, at a minimum, to
undertake.

Implementation teams commissioning the design and adaptation are not expected to know how to programme software
themselves but understanding the processes that technology partners go through to build a system is important. The effort
needed is otherwise often significantly underestimated, leading to mismatched expectations by both parties. Active, successful
collaboration between implementers and technology partners helps to ensure that the solution being built or adapted matches
the needs of end-users.
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Who should be + Software engineers and solutions architects should lead this

. work.
involved? _ , _ ,
+ Business analysts and designers should provide meaningful

and constant feedback to the engineering team to ensure proper
translation of the system requirements into implementation.

+ Health informaticians should be involved to provide expert
guidance as needed to ensure the system is able to operate using
standards such as Fast Healthcare Interoperability Resources
(FHIR).

+ The targeted health worker occupational groups and
end-users should provide feedback as different versions of the
person-centred point of service system (PCPOSS) are created.
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Inputs
Scope for PCPOSS® Selected software and software vendor
Project team governance structure? System architecture
Budget, timeline, and risk and mitigations User interface design
plan?

Product documentation

Digital adaptation kits®
Beta version of the PCPOSS

Requirements documentation that includes:

User personas®

Use cases®

User stories®

As-is and to-be business processes®
Data dictionary©

Data model inclusive of semantic
classifications and terminology standards and
syntactic interoperability standards
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Documented decision logic algorithms®
Documented health service schedule®

Prioritized functional and non-functional
requirements®

Design software tools for prototype creation As these tools will vary greatly from solution to

et TR T solution, it will be up to the technology partner to
esign tools for depicting system architecture determine which tools work best for them. It will
Concept dictionary or terminology service also be critical for the wider team to determine the

best tools for collaboration.
Coding environment (depending on software)

2 Guidance on generating these inputs can be found in the Digital implementation investment guide (DIIG): integrating digital
interventions into health programmes (22)

® |f available for the scoped health domain
¢ Chapter 1
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CHAPTER 4

Undertake design
and adaptation

4.1 Finalize software and vendor selection

After the requirements are defined and prioritized, the implementation team must first select
and finalize a software and software vendor that can successfully achieve all necessary business

requirements.

The implementation team must conduct an objective software

selection process comprising a landscape analysis to review
tools that are already available in the market. A scorecard can
be developed to compare competing software options and
vendors. It is critical that all research, analysis, final decisions
and corresponding rationale are properly documented at this
stage.

Depending on the health area the PCPOSS is being built
for, reference software or reference applications that can
be leveraged as a foundation for the solution might already
exist. Reference software is usually made by vendors who
produce platforms or software components and is used to
provide executable examples of leading practices (58). In
order to avoid designing and building a completely new
architecture or application, reference software serves as a

starting point containing the software, its documentation,
operating manuals, source code, and platform and architecture
specifications.

The fourth knowledge layer of SMART Guidelines, L4
Executable guidelines, comprises reference software that

can execute static algorithms and interoperable digital
components. WHO’s Digital ANC module is an example of a fully
functional application that is an executable reference software,
which incorporates decision support and person-centred
tracking based on WHO ANC recommendations, addresses the
needs of the users and health systems, and has been tested in
multiple countries (59). Such an application is customizable
and serves as a generic starting point, ready to be localized to
the specific operational context of the population and health
system within which it is deployed (60).

The following checklist outlines considerations to review while selecting a software and its vendor.

1. Pre-evaluation
| Clearly prioritize business requirements and a
well-defined scope.
d Define budget and time constraints.
| Identify key decision-makers.

2. Software features and functionality

| Verify that the software’s features align with
requirements outlined in Chapter 1.

Ensure that the software is flexible and can be
adapted to custom requirements.

Validate the adherence of software to national
privacy, security and data protection policies.

Obtain evidence of successful implementation
at scale.

U U 0 OO0

Obtain evidence of compatibility and
interoperability of the system with existing
systems.

(]

Confirm that the technology behind the
solution is not outdated and is still being
supported.

40

Ensure software is easy to use and user friendly.

3. Software ownership & costs

_—
 ifthe software is proprietary, ensure that the

source code can be held in escrow.

| If open source, understand licensing
implications.

| Evaluate the software’s total cost of ownership,
including setup costs, licence costs (if
applicable) and maintenance costs.

( Ensure additional costs such as retiring
old systems, data migration, deployment,
change management and training have been
considered.

4. Vendor evaluation

Q Verify that the vendor has a credible reputation
in the sector and is recognized for their industry
expertise.

(  Ensure that the vendor offers post-
implementation support and training.

Digital transformation handbook for primary health care



4.2 Validate functional requirements

As the steps outlined in Chapter 1 to understand users and the needs for a system to digitize primary
health care have shown, creating a PCPOSS is a highly iterative process. Once a team, including
technology partners, is in place and an initial set of requirements has been identified, these
requirements should be validated with all the key stakeholders.

Additional workshops with key stakeholders are necessary

to validate and confirm requirements before the technology
partner can start the build. This can be done in an agile,
incremental way that breaks down the build of the solution into
separate components, thereby only requiring validation of a part
of the requirements, before building that part of the solution.

This crucial step will help to ensure that the core functions

and capabilities of the PCPOSS meet the end-users’ needs

and achieve the tasks outlined in the business process.
Furthermore, this step helps prevent significant rework. An
additional step to validate the prototype with end-users will be
carried out during the testing phase set out in Chapter 3.

4.3 Develop and test prototype design

Creating mock-ups of a user interface (Ul) and prototyping of the product helps to evaluate the
layout, flow and usability of the intended digital application prior to coding and development. These
design mock-ups and prototypes will prove useful when the engineers start to build the system, as
they will help the engineers to visualize how the functional requirements being built into the system

will be used.

There are various types of prototypes and mock-up Uls, as
well as multiple methods to create them, but all are intended
to elicit more detailed feedback from end-users. Some
applications might have a pre-set Ul design that simply

needs to be customized to a particular context. Regardless,

all designs should be tested with end-users prior to the

actual development or adaptation of the system. Examples of
prototyping methods are further detailed below, and Fig. 15
depicts the relationship between the level of prototype fidelity
and the time required to develop those artefacts. The goal is
to start with low-fidelity artefacts that can elicit user feedback
quickly and then slowly move on to higher fidelity prototypes
that can help to refine the solution.

Any software, applications or tools mentioned in this document
are only exemplary and are in no way an endorsement by WHO.

4.3.1 Developing the design

Sketches

On paper, sketch a mock-up of the use case and the
functionality to be tested. This should be done early in

the process to gather initial feedback on how to organize

the layout of information, on whether the data entry flow
makes sense, and on the information that users will need in
different scenarios. Depending on the capacity available in the
implementation team, the designer could skip sketches and go
straight to wireframes and mock-ups.

Undertake design and adaptation

Wireframes

Generate outlines, blueprints or wireframes of the PCPOSS
using software such as Balsamiq Mockups, Figma, MockFlow
or Jusinmind. Outlines depict the overall design ideas and
intended flow of the final product. Invite users to run through
the different scenarios using web pages or a PDF on the
computer or tablet. Wireframes have low fidelity and are not
clickable (i.e. they do not have interactive features). Their
purpose is to test the overall structure of the final product
with users.

Mock-ups

Create screens with app-design software such as InVision or
Flinto, or even with print and web design software such as
Adobe Photoshop or Adobe Illustrator. Mock-ups allow testing
of the look and feel of the whole application (including the
colour scheme and design themes). Mock-ups are generally
much closer to the finished product than wireframes or
sketches. Mock-ups have high fidelity but are not clickable.

Higher-fidelity prototypes

Higher-fidelity prototypes are clickable in that the buttons

on each page will lead to other pages. Prototypes can include
more options and functionalities than the final product to test
all the possible functionalities at once. Prototypes allow testing
of the interaction between the end-user and the final product.
Software such as Balsamiq Mockups or InVision can be used.
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) Training, testing
Scale-up and roll-out

Annexes

Fig. 15

Level of
prototype
fidelity

e.g. sketches,
wireframes

« Do users need this?

» Would this digital record
solve most of their
administrative reporting
problems?

Levels of insight gained from different prototypes

Moderate fidelity
prototypes

e.g. mockups

Refinement

Could this solution help
improve service delivery?

Could this solution help
improve accountability?

Will users use this solution
as such? Or will they use it
for some other purpose?

Deployment

Higher fidelity
prototypes
e.g. clickable
prototypes

Time
required
to
°° develop® >
the
protocol
Does this have all the key
features a user would

want?

Will users be likely to adopt
this solution?

What behaviour change
will need to take place

to adopt this solution?

Are there roadbloacks

to adoption that can be
addressed technologically
or by changing the design?

Source: Norman Tran/Stanford school (35), adapted with additional questions, language for clarification and contextualization to health care under license.

4.3.2 Testing the design

Each implementation of a PCPOSS will have a different
context, due to different health system requirements, varying
responsibilities for health worker occupational groups, and
arange of technological literacy. The PCPOSS needs to be
designed specifically for the setting in which it will be used,
to ensure that it serves as a helpful tool and not an additional
burden. The goal of testing mock-ups or prototypes is to turn
ideas into tangible products. This design validation process
will be iterative.

User-centred design principles

Show, don’t tell

To truly understand how a user will interact with the system,
allow them to experiment with the prototype. Do not tell them
how to use it unless they ask. This will help to truly understand
how users will interact with the system and ensure that the
resulting PCPOSS is intuitive to use.

Focus on empathy

Ensure that you are consistently cognizant of who you are
designing for, and serious about how to incorporate feedback
into the design.

42

Explore multiple options
Test a number of mock-ups with end-users to really
understand which designs they prefer.

Iterate
Itis unlikely that the first or even the second design will really
work for the end-users. These designs should be iterated upon.

Steps to testing a design

1. Design testing use cases

Use cases for testing are based on the use cases and user
stories created by following section 3.2. The designed use
cases for testing will be tested by end-users to validate the
functional requirements. This will ensure that the functionality
that has been built supports the health worker in, for example,
the registration or referral process.

2. Create multiple mock-ups or prototypes

Based on the use cases for testing, create mock-ups and
prototypes by applying user-centred design, which will be an
iterative process. The user personas already created through
observations and interviews with the end-users (Chapter 1)
will be helpful in keeping their perspectives in mind when
designing mock-ups.

Digital transformation handbook for primary health care



3. Validate mock-ups or prototypes 4. Document feedback

Validation by the targeted end-users can be achieved through Create a plan of action to systematically address and
role play, for example, during which they can talk through their ~ document feedback (see Tip Box).

thoughts on each of the designs. These insights can be gained
through one-to-one interviews or small focus groups. Ask
questions such as:

5. Incorporate feedback

Make updates to the mock-up or prototype and test the
iterated design. Feedback should be discussed and vetted by

+ Was the system easy to use? key stakeholders before it is incorporated. Not all feedback

«  What features and functions did they like? should be incorporated, to reduce the risk of, for example,
scope creep - but the decision on whether to include feedback

+ Which features and functions did they not like?
should be noted for facilitated stakeholder management.

+ How would they improve them?
+ Isthere anything missing?
Some design components to test include:
« ease of adoption and ease of use
« organization of information and forms
+ the kind of flags or notifications used

« completeness of functions or potentially confusing
features in the Ul

+ tone and usability of the language

+ colours and timeframes used in scheduling.

Structured feedback

The higher the fidelity of the prototype, the richer the feedback will be. Structure the feedback in a way that facilitates the 2=
process of reporting back to the technical team and/or designer. The following is an example template for this structure:

Feedback for: <ENTER PROTOTYPE NAME> <ENTER VERSION NUMBER>

3 DO w

Things users like the most Things that can be improved Key lessons from feedback

)
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Things users found confusing New ideas to consider Next steps (based on feedback)

()

Source: adapted from Tran, 2018 (35)
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4.4 Design system architecture

A system architecture is a conceptual model that depicts how the PCPOSS will be structured and how
it functions and includes all the software and hardware components that comprise the system.

Further, the system architecture of a PCPOSS would need

to function within an Enterprise Architecture (EA), which
describes how the PCPOSS interacts with other parts of the
digital health ecosystem and is used to drive interoperability
requirements. Such architectures can be visualized with a
variety of tools, similar to those mentioned for workflow
mapping, including but not limited to diagrams.net,
Lucidchart, Microsoft PowerPoint and Microsoft Visio.

The solution’s system architecture is highly dependent on
requirements that are context-specific, such as requirements
from existing systems, infrastructural constraints, requirements
on software platforms or programming languages utilized,
human resource capacity, and interoperability standards

requirements. The WHO and ITU joint publication, Digital
health platform handbook: building a digital information

(infostructure) for health, provides a detailed walkthrough of
how to design a solution’s system architecture while adhering
to design principles (61).

Interoperability is the ability of different applications to access,
exchange, integrate and use data in a coordinated manner
through the use of shared application interfaces and standards,
which should be defined by the EA and independent of a
particular solution’s system architecture (22). Interoperability

encompasses standards on the syntax for representing
structured data, the semantics of the data through use of code
systems and standardized terminologies, and how to carry out
the exchange of data across different digital health systems.
Refer to section 4.4.2 for additional information on the
different areas of interoperability. Adoption of interoperability
with a PCPOSS provides a range of benefits, including timely
and seamless portability of information, continuity of care,
optimized health outcomes and reduced clerical burdens.

The machine-readable guidelines from SMART Guidelines
(L3) include a number of computable artefacts which may
be leveraged to support the design and implementation of
a standards-based, interoperable PCPOSS. These artefacts
include data components mapped to semantic and syntactic
interoperability standards-based terminology systems,
software platform independent business rules for software
developers to incorporate standardized clinical decision
support logic and indicator calculation logic from WHO
guidelines into digital systems, and testable conformance
standards in the form of HL7 FHIR implementation guides.
Section 4.4.3 provides additional information on the
importance of and types of data standards available for a
PCPOSS.

Existing HL7 FHIR implementation guides for machine-readable guidelines

Depending on the health area targeted, there may already be implementation guides, in accordance with WHO

guidelines, for adaptation into countries’ digital health service delivery and reporting systems. For example, WHO’s

ANC FHIR Implementation Guide provides implementation resources and guidance in support of applying the WHO
recommendations on antenatal care (ANC) for a positive pregnancy experience. This implementation guide represents the
WHO ANC DAK content in a more computable way, using the HL7 FHIR standard (62).

4.4.1 Types of architecture

Architecture sets the foundation and blueprint of the

solution that describes how different processes, data,
systems and technology fit together to achieve the desired
features and requirements. A well-planned architecture is
comprehensively defined across the various viewpoints

of business, data, applications and technology, within the
context of an overarching EA. The architectural approach
provides an overview of all the necessary building blocks and
a rational method of understanding, defining and manageably
implementing digital health interventions (22).

Architectural standards govern the architecture process,
affecting the development, maintenance and use of the
PCPOSS. They reflect a level of consensus among the various
stakeholders and form the basis for making future IT decisions.
There are various reference system architecture frameworks
available for streamlining the development and maintenance

44

of EAs and solutions-specific systems architecture. The

paper, Enterprise Architectures - Enabling Interoperability
Between Organizations, provides a comparative analysis of EA
models with emphasis on the level of support they provide
for technical, semantic and organizational interoperability
(63). The most comprehensive and accessible framework is
The Open Group Architecture Framework (TOGAF), which is
included within Asia eHealth Information Network (AeHIN)’s
Mind the GAPS Framework (64). TOGAF Standard is an EA
framework developed by The Open Group that helps to
define business objectives and align them with architecture
objectives around software development. TOGAF standard
plays an important role in standardization and de-risks the
architecture development process (65). Table 2 describes four
types of architecture accepted as a subset of an overall EA in
the TOGAF framework (66,67).

Digital transformation handbook for primary health care
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Table 2. Types of architecture domains

Domain Definition
Business Defines the digital health solution strategy, governance, organization and health system business pro-
architecture cesses that identify the components and technologies needed.
Data Describes the structure of an organization’s logical and physical data assets and data management
. resources. It defines how data is collected and utilized at different moments of the health journey. It also
architecture outlines the data standards that the system uses to ensure that external applications access and use
data properly.
Application Provides a blueprint for individual software applications to be deployed, interactions between software
architecture and how software relates to the core business processes of the organization. It includes internal and
external software applications used by end users and interactions with external components including
APIs and standards needed for interoperability.
Techno[ogy Describes the logical software and hardware components required to support the deployment of
architecture business, data and application services, including information technology, infrastructure, middleware,
networks, communications, processing and standards.
Other commonly used frameworks include the Zachman 4.4.2 Types of interoperability in health
Framework (68), the Federal Enterprise Architecture Interoperability is the ability of different applications to
framework (69), the Gartner methodologies (70) and the access, exchange, integrate and use data in a coordinated
Reference Model of Open Distributed Processing (71). The manner through the use of shared application interfaces
Open Health Information Exchange (OpenHIE) model is also and data representation standards, within and across
a reference architecture model used in the health sector. organizational, regional and national boundaries, to provide
OpenHIE is a community of practice that offers a reusable timely and seamless portability of information and optimize
approach to enterprise architecture that employs existing health outcomes. Interoperability is commonly split into four
health information standards, uses a common language broad areas (detailed in Table 3): syntactic interoperability,
for describing typical components of a health information semantic interoperability, organizational interoperability
architecture and allows for flexibility of integration and and legal interoperability (73,74). A fully interoperable health
implementation (72). system encompasses all four areas of interoperability in a

multi-faceted approach.
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Table 3. Types of interoperability in health

Domain Definition
Syntactic Also referred to as structural interoperability, refers to the way technology enables interoperabili-
interoperability ty across digital systems. Under syntactic interoperability, two or more systems can communicate

structured data and securely share or exchange data (i.e. interface specifications and communication
protocols), thus allowing different types of software to work together. Syntactic standards are used
for specifying data formats to be shared such as HL7 FHIR, JSON (JavaScript Object Notation) or XML
(Extensible Markup Language).

Semantic Refers to the way in which two or more systems connect and share data elements that each system
inter rabilit understands in a meaningful way (i.e. data representation standards). Semantic standards include
intéroperabitity terminology and classification standards, which are used for classifying diseases with the ICD (Interna-

tional Statistical Classification of Diseases and Related Health Problems) or health-care interventions
with ICHI (International Classification of Health Interventions), for example.

Qrganizationa[ Refers to the way different organizations and their management and workforces collaborate and align
. e their business processes, responsibilities and expectations to achieve collaboration, information
interoperability ) o o

exchange, and commonly agreed and mutually beneficial goals. Organizational interoperability aims
to remove factors blocking the use and exchange of data between different stakeholders. Initiatives
that may facilitate organizational interoperability include defining standard operating procedures,
governance, mechanisms for establishing trust (e.g. trust frameworks), business process coordination
across organizations, sharing strategy documents, and establishing formal or informal collaborations
and partnerships.

Legal Consists of the legal frameworks and legal basis to facilitate smooth data usage and exchange be-
interoperability tween different organizations working across different jurisdictions (e.g. regions, countries). Legal

frameworks need to consider individuals’ rights to privacy and access to their health-care data; and
mechanisms for ensuring data and privacy protection, and secure data processing and storage. Legal
interoperability also includes policies that enable the secure sharing and use of person-centred data
for health care and public health purposes.
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4.4.3 Types of standards

Digital health standards, including architectural standards,
interoperability standards and policy standards, are key to
how different digital applications can exchange data with
each other. Standards provide a common language and set of

expectations that enable interoperability between systems (75).

With common standards, digital health solutions can share an
integrated information infrastructure whereby data is collected
and reused for multiple purposes. Common standards also

Table 4. Types of standards

Type of

interoperability LRI Standard description
category

supported

Semantic Terminology and  Terminology and

Classification

Standards enable effective

classification standards

support effective assimilation of new knowledge into decision
support tools. Several types of standards exist today, including
standards that fall under the following categories: terminology
and classification standards, content standards, communication
standards, and privacy protection standards (See Table 4).
There are a number of standards that are used and adopted in
health care; however, listed below are open standards that have
evidence of global adoption.

Common examples

The WHO Family of International Classifications and
Terminologies (WHO-FIC) serve as the global standards
for health data, clinical documentation and statistical
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communication
between systems and
address the ability to
represent concepts

in an unambiguous
manner between a
sender and receiver
of information. Health
information systems
that communicate
with each other

rely on structured
vocabularies,
terminologies, code
sets and classification
systems to represent
health concepts.

aggregation and allows all health workers and health
service users to communicate using one language.

WHO-FIC includes: the International Statistical
Classification of Diseases and Related Health Problems
(ICD), the International Classification of Functioning,
Disability and Health (ICF), and the International
Classification of Health Interventions (ICHI) (76).

The International classification of diseases, 11th
revision (ICD-11) is a medical classification list developed
by WHO that contains codes for diseases, signs and
symptoms, abnormal findings, complaints, social
circumstances and external causes of injury or diseases
(77).

Logical Observation Identifiers Names and Codes
(LOINC) is a universal code system created by Regenstrief
Institute and used for laboratory and clinical tests,
measurements, and observations (78).

Systematized Nomenclature of Medicine-Global
Patient Set (SNOMED-GPS) is a clinical health
terminology product owned by SNOMED International
that supports the sharing of health service user’s health
information coded with SNOMED GPS (79).

Organizationa[ Health Content

Digital health

Health content
standards are based
on clinical and public
health evidence-
based best practice,
representing potential
areas of integrated
care.

Digital health
strategies established
at global, regional
and national levels
establish foundations
for sustainable and
integrated health
systems, promote
collaboration and
alignment of work
priorities.

Digital adaptation kits (DAKs) outline key workflows
and user personas that highlight areas for integration
across the different health domains.

WHO guidelines and normative guidance documents
are information products developed by WHO that contain
WHO recommendations for clinical practice or public
health policy.

Examples include Consolidated guidelines on person-
centred HIV strategic information: strengthening routine
data for impact (80) and the WHO Outbreak toolkit (81).

« Anexample of a national-level digital health strategy:
India’s National Digital Health Mission (82)

« Anexample of a regional-level digital health strategy
and framework: African Union Health Information
Exchange guidelines and standards (83)

+ Anexample of a global-level digital health strategy
and framework: WHO’s Global strategy on digital
health 2020-2025 (84)
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WY Standard

interoperability Standard description = Common examples
category

supported

Syntactic Communication  Communication HL7 Fast Healthcare Interoperability Resources
standards standards facilitate (FHIR) is an open standard developed by Health Level

df“ta exchange. between  seven International (HL7), a not-for-profit organization
different solutionsby  dedicated to standards development (85), for exchanging

defining the formats, health-care information electronically. The HL7 FHIR
data elements, standard (available at http://hl7.org/fhir) offers a set of
methods, document modular resources to define a data model for specific but

architectureand APIs.  common processes in health care (86). A resource is the
basic exchangeable data element of HL7 FHIR (87). This
allows for easier exchange of information across other
systems that also adhere to HL7 FHIR standards.

HL7 FHIR also provides standardization for application
programming interfaces (APIs). The terminology
standards and HL7 FHIR Resources together form a
basis for communicating the structure and meaning of
the clinical data. This sets the stage for clinical decision
support, which can leverage HL7 FHIR’s data structures
and semantic terminology standards to ensure decision
support logic isimplementable. Please see Annex 14
for additional information on the components and
architecture of FHIR.

Integrating the Healthcare Enterprise (IHE) Profiles
provide a standards-based framework for sharing
information within care sites and across networks.
They address critical interoperability issues related to
information access for care providers and health service
users, clinical workflow, security, administration and
information infrastructure.

IHE Profiles organize and leverage the integration
capabilities that can be achieved by coordinated
implementation of communication standards, such as
DICOM, HL7 and W3C (88).
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Digital Imaging and Communications in Medicine
(DICOM) is an international communication protocol and
file format for exchanging medical images across systems
and facilitates the development and expansion of picture
archiving and communication systems (89).

GS1 Standards provide common language to

identify, capture and share supply chain data and
exchange metadata about medicinal products, devices,
commodities, and vaccines (90). They are open,
technology-independent standards that provide a global
system of traceability built around globally identified
products.

Legal Privacy Establish administrative Examples of national level policies include:
protection and technical rules to
protect sensitive health
data from misuse,
unauthorized access,or « Thailand Personal Data Protection Act (92)
disclosure

Health Insurance Portability and Accountability Act
in the United States of America (91)

+ Rwanda’s Data Protection Law (93)

Examples of regional level policies include: General Data
Protection Regulation, which is the European Union’s
privacy and security regulations for all processing and
storage of data relating to data subjects - or people - in
the European Union (94).
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4.5 Build and quality assurance

During this step, the technology partner will take the time to build the PCPOSS. They will need to
spend time coding and ensuring that their code results in the required functionality and design.

It is easy to underestimate the time and costs needed to

build a quality PCPOSS, but it is important to anticipate them
properly so that the system is built successfully and meets
users’ needs. The nature of this step is highly dependent on the
level of digital maturity of the software solution chosen, the
amount of customization required and the skills and capacity
of the technology partner. It is recommended to follow an
Agile framework (see Fig. 7 Iterative, agile approach) with an
iterative, incremental and time-intensive process where there
is constant and consistent communication and development
updates between software developers and key stakeholders
providing feedback on functions, features and design.

4.5.1 Key elements of a successful build
Engaging users and incorporating feedback
Early engagement with stakeholders, including end-users,

allows for continuous and early feedback, thereby ensuring the
software is built to meet end-users’ needs and expectations.
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Consistent communication

Effective and consistent communication between the vendor
and the implementing team is essential to align expectations,
quickly course-correct, and ensure that the software is built
to meet quality control standards within budget and timeline
constraints.

Documentation

Comprehensive documentation of the system design, build
process, testing methodologies, key design decisions, technical
debts and risks is crucial to ensure clarity and consistency.
Documentation also serves as a reference for future
maintenance and updates.

Quality assurance

A PCPOSS must always be designed and built with safety

as a core feature. Adequate and effective quality assurance
practices and testing are critical enablers of safety and trustin
digital systems.
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4.5.2 Testing for quality assurance

A test plan must be established as soon as the requirements + Graphic Ul testing )

are finalized. The test plan outlines the testing approach, Does the Ul look like the one prototyped by the Ul designer?
goals and expected outcomes to ensure that the testing will + Integration testing

comprehensively cover all the features being built and that no Do the cross-system integrations happen seamlessly?
critical functionality is overlooked while testing. Throughout + Quality assurance testing

the build and upon completion of each release version, the Has the team detected any bugs or usability issues?
technology partner will undergo a series of systems tests for « Accessibility testing

quality assurance, including the following,. Is the system usable to as many people as possible,

including people with vision or hearing impairment or other

+ Installation testin
& physical and cognitive conditions? (95-97)

Are there any bugs preventing successful installation of the
application onto the chosen device? As soon as the requirements are finalized, a test plan must
+ Stress testing be established that outlines the testing approach, goals and

Is the system able to handle large amounts of requestsand  expected outcomes.
information uploads at once?

+ Security testing
Are there any back doors in the system that will be prone to
hacking?

=N

At the end of the detailed design and adaptation phase, there should be:

Y design mock-up and/or prototype to help evaluate L Aminimum viable product, or beta version, of the

the layout, flow and usability of the PCPOSS. PCPOSS that can be formally tested in preparation for
3 a system architecture depicting the structure and deployment.

functions of the PCPOSS. O n an agile model, a new release version of the PCPOSS.

)
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Conduct training,
testing and roll-out

After the beta version is built, there are some crucial steps that need to be
taken before the system is deployed widely to targeted end-users. This includes
training and testing, along with final updates to the person-centred point

of service system (PCPOSS) for a version one release. End-user training is
necessary to help improve the likelihood of adoption, and quality assurance
tests need to be conducted prior to deployment.

+ Implementing teams should be responsible for training and
interfacing with the targeted end-users.

+ Software engineers should take feedback and make changes
to the PCPOSS accordingly. It would also be valuable for the
engineering team to receive feedback directly from end-users
to minimize any potential miscommunication in the feedback
management process.

+ The public health authority should be involved in change
management, pushing for adoption of the solution at the local
level and providing any political support needed. Further,
the public health authority needs to implement any policies
surrounding cybersecurity, privacy, confidentiality, acceptability
of electronic signatures, data use, identification management
and content management, as relevant.

+ End-users should be involved in providing feedback and using
the tool itself.
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| Beta version of the person-centred point of
service system (PCPOSS)

> Training materials

A deployed and rolled-out PCPOSS
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CHAPTER 5

Conduct training,
testing and roll-out

5.1 Develop and conduct training

Three categories of training will be needed: (i) training on use of the PCPOSS; (ii) training on
maintenance of the PCPOSS; and (iii) training related to any potential changes to service delivery and
quality of care. This Handbook will only address the first two types of training as the third type of
training should be addressed by the national health programme managers. The training curriculum
should be tested at a small scale prior to training larger groups of stakeholders.

5.1.1 Training on use

The first category of training includes competency-based
training of health workers on how to use the system and how
to train others to use it (i.e. training of trainers). This training is
crucial in ensuring that health workers use the PCPOSS.

The training curriculum must be highly tailored and culturally
sensitive to the local community. Training should be given

in the local language (if possible) and should be cognizant of
health workers’ familiarity with mobile or web technologies
in general. For example, if targeted health workers have never
used a smartphone or tablet before, they should be given

the opportunity to explore the various functionalities of a
smartphone or tablet (e.g. camera application, calculators,
timers) before being trained on the PCPOSS. When health
workers have the opportunity to “play” with the smartphone
or tablet beforehand, such as by exploring the device’s camera
filters, they are likely to have greater enthusiasm for using the
device for health service provision.

Training of trainers should be provided so that there is first-
line support for any health workers having difficulty using the
PCPOSS. The training of trainers should begin once finalized
prototypes can be used, so health workers are prepared to use
the PCPOSS as soon as it is deployed.

5.1.2 Training on maintenance

The second category of training includes training of local
technology partner(s) responsible for technical maintenance
and troubleshooting, as having a partner available locally will
facilitate the ability to maintain a system. This may or may not
be the technology partner who developed the PCPOSS; the
local partners will need an in-depth working understanding
of the system to be able to troubleshoot the PCPOSS without
external intervention. They should be available to do this
whenever health workers and implementation partners are
unable to troubleshoot technical problems themselves.
Training the local technology partner(s) is a key approach to
building digital capacity for building, troubleshooting and
customizing the system. The training on system maintenance
should be carried out throughout the entirety of the project.

5.2 Test user acceptance and deployment readiness

With a beta version of the PCPOSS available, a series of user acceptance tests needs to take place
prior to deployment. User acceptance testing (UAT) should be conducted by the core project team
with a small group of trusted advisers and end-users. The small number of UAT testers, including
some end-users, should initially be trained on how to use the beta version of the software, then
tasked with using the PCPOSS in existing workflows, and finally invited to provide feedback.

These UAT testers could report back on any bugs, design
flaws and features they liked and disliked. Feedback from this
group will serve as a small-scale test of how well the system
would succeed in a larger scale roll-out, and what further
developments and improvements are needed beforehand.

UAT is one of the most crucial types of testing that needs
to be done before system can be deployed in a production
environment, where it is used by health workers for real health
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service delivery, collecting real data. Conducted properly, UAT
can generate rich and helpful feedback directly from end-
users. UAT is needed to identify bugs and usability roadblocks
and gain any other feedback that can be addressed prior

to deployment in a pilot or large-scale roll-out. It gives the
opportunity to prevent a system with bugs and design flaws
from being launched to a wider audience.
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5.2.1 Test cases and test data

One way to facilitate UAT is the creation of test cases and
associated test data based on use cases that simulate real-time
use. Test cases outline how the system should be used and the
expected outcomes to test key functionality. For example, to
test clinical decision logic, a test case can outline what symptoms
the tester should be inputting into the system and the expected
diagnosis based on those inputs. If the system provides an
outcome that aligns with what the expected diagnosis is, then the
test can be considered a success.

Selecting the right set of test data is a very important factor
that is often overlooked, leading to a less effective UAT and

5.3 Deploy the system

perpetuation of bugs. Test data should be curated with data
that closely reflects real-time settings and must include some
scenarios that might occur but are not routinely expected (i.e.
edge cases).

In some cases, the testing process can also be automated,
using test scripts. Typically, test cases should be designed
using the use cases developed during the needs assessment
phase (see Section 3.2.2) and/or the use cases for testing
developed during the design testing phase (see Section 4.3.2).

Deployment of the system often requires strong strategic thinking by the technology partner, as
poorly deployed systems can make or break an entire project.

Once all the required testing has been completed, including
UAT, the system can be deployed in a production environment.
A production environment refers to the normal operational
environment where a system is deployed and will be in full use
(98). This translates to health workers being able to input the
services they have provided and that information either being
saved onto the device and/or uploaded to the server when
there is an internet connection.

This deployment and roll-out phase should be led by the
technology partner, as every software and context will
be different. Some common steps, not in any particular
order, include:

« installing any infrastructure needed at roll-out sites,
based on earlier needs assessments;

+ determining hardware delivery logistics to get the
equipment needed to the deployment sites;

« installing the software (i.e. PCPOSS) onto the selected
hardware (e.g. mobile phones, tablets, computers);

« migrating data from an old system to the new PCPOSS;

+ loading configuration data;

+ adding and setting up facilities and health workers’
data and accounts in the system;

+ testing the infrastructure and hardware installed at
eachsite;

+ scheduling time for software deployment with health
workers and/or the health facility manager to avoid
disrupting health service delivery;

« implementing feedback management processes; and

« deploying the software system.

Trusted digital deployment WAR"'"A

Poor deployment can lead to mistrust and
scepticism of digital technologies in general, making
future deployments of new and improved systems
even harder. When the system is rolled out, there
might already be mistrust of digital technologies
caused by poor deployment of legacy systems.
Building success in implementing technology is
highly valuable for earning trust in digital roll-

outs and ensuring systems are taken up and can
contribute to digital transformation.

5.4 Manage feedback and system maintenance

Feedback management, training, software updates and
hardware maintenance will all be needed continually
during the roll-out. The implementation team should have a
standard operating procedure for managing all this
feedback. For example, if there is a bug that occurs during
the pilot and roll-out:

« How will the team receive feedback?

+ Isthere a call centre or other central feedback
mechanism (e.g. email, secure chat, text messaging)
that needs to be set up?

+  Who will be addressing that feedback and making
updates to the system?

Conduct training, testing and roll-out

« What are the procedural steps for addressing and
following up with the feedback received?

In addition to ongoing system maintenance during the
deployment phase, ongoing monitoring and evaluation of

the impact of the system after deployment is also important.
This looks at the efficiency gains, cost savings and, if possible,
the impact on health outcomes. The results of monitoring

and evaluation can also help gain buy-in for future scale-up.
Guidance and a framework for the most appropriate method of
monitoring and evaluation are found in the WHO publication,
Monitoring and evaluating digital health interventions (99).
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To replace a paper system completely, or to replace multiple, disconnected
legacy digital systems, successful implementation of a person-centred point of
service system (PCPOSS) needs to be scaled up while legacy systems (paper or
otherwise) are phased out - a process that requires a great deal of resources
and political buy-in.

This chapter aims to provide an overview of the key steps to begin the possible phase-out of paper and/or legacy systems. A
multitude of factors need to be considered. Every country and context will be moving at a different pace due to a variety of
factors, that include but are not limited to: funding and resources available domestically or externally from donors; political buy-
in; culture of change at all levels; the context in which the PCPOSS fits into the national health and digital health strategy overall;
as well as the information and communication technology infrastructure and connectivity planned in countries.

+ The leading public health authority, such as a ministry of health,
should be leading this phase to ensure scale-up and widespread
adoption, that the necessary policies are in place to allow for
phase-out of paper and/or legacy systems.

+ Implementing teams should be assist the public health authority
throughout the scale-up phases, with the addition of monitoring
and evaluation specialists.

+ Monitoring and evaluation specialists are critical during this
stage to determine whether the PCPOSS is meeting the required
metrics so that the public health authority is comfortable with
phasing out paper and/or legacy systems.

« Technology partners will need to continue to be a part of this
phase to maintain and update the system as the number of users
and functionality increase through scale-up.

+ End-users will continue to provide feedback as well as adopt the
tool itself.



| Live version of your PCPOSS being used > Setof objectives and benchmarks the

PCPOSS will need to meet before phasing out

paper and/or legacy systems

> Strategic plan for phasing out paper and/or
legacy systems

42 Monitoring and evaluating digital health interventions (99)

3£ The MAPS toolkit (100)
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6.1 Determine readiness for scaling up

Before scaling up and phasing out paper and legacy systems, it is important to determine both that
the PCPOSS is ready to be scaled up and that the existing health system is ready to phase out paper

and legacy systems.

A variety of metrics and indicators is available to help

determine the readiness of the PCPOSS and the health system.

Scaling-up consists of deliberate efforts to increase the impact
of innovations successfully tested in pilot or experimental
projects, to benefit more people and to foster lasting policy
and programme development.

The WHO MAPS toolkit: mHealth
assessment and planning for scale (100)

is a comprehensive self-assessment and
planning guide designed to improve the
capacity of projects to pursue strategies
that increase their potential for scaling up
and achieving long-term sustainability.
The MAPS toolkit is designed specifically

The MAPS Toolkit

mHealth Assessment and Planning for Scale

for programme managers so that they can assess their digital
health implementation as well as plan for actionable steps
for scaling up. Additionally, adding projects to the Digital
Health Atlas (DHA) can help prevent duplicative efforts, and
to share lessons with the wider community of digital health
implementers (101).

As mentioned in section 2.3 Before using this resource it

is important to ensure that key foundational elements are in
place (e.g. electricity, network connectivity, political support,
etc.) in the areas intended for scale-up of the PCPOSS.

Once thereis a clear plan, and there are the resources needed
for scaling up, begin the scale-up!

6.2 Plan for phase-out of legacy system(s)

When moving from scale-up to integration and sustainability (see Monitoring and evaluating digital
health interventions [99]), answer the following question: What targets, indicators or objectives must
the PCPOSS meet for the public health authority to feel comfortable phasing out paper and/or legacy

systems?

Clear, agreed upon objectives should be set to allow for the
phase-out of legacy systems. When these objectives are met,
they would provide an indication that the legacy system(s)
can be phased-out. The objectives for the PCPOSS should be
specific, measurable, attainable, relevant and time-bound (or
SMART for short) (99):

« Specific: the indicator must be specific about what is
being measured, and from whom the data will be collected
and when.

« Measurable: the indicator must be quantifiable. Avoid
the use of subjective terms such as “good quality” or
“accessible” in defining the indicator, as these may be
interpreted differently across regions, professions and
individuals.
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« Attainable: the indicator should be attainable within the
available budget, time and human resources.

+ Relevant: the indicator should be relevant to the context,
and specific to the needs of the programme or intervention
being evaluated.

« Time-bound: the indicator should be specific about time,
based on the overall time frame of the health programme.

Furthermore, these objectives should be based on indicators
that would answer the following questions (99):

« Doesthe PCPOSS work as intended?

« Has all necessary data been migrated from paper and legacy
systems to the PCPOSS?

« Do health workers use the system as intended?

Digital transformation handbook for primary health care



« Does the PCPOSS improve processes for service delivery
and accountability?

+ How do these improvements in service delivery and
accountability affect health outcomes?

Key objectives and indicators that are of critical managerial
importance for phasing out paper systems should be
prioritized. For example, the coverage of electricity access
for health facilities specifically is a more important indicator
than countrywide coverage. Assuming the PCPOSS can work

offline, the paper system can be phased out even if there is not

100% countrywide coverage. Government will also need to
be comfortable implementing policies that legally recognize
digital versions of health service user health records, making
paper systems obsolete.

However, there should always be a paper system available

as a backup system in instances of network downtime,
blackouts, etc., even if the system has been deployed in

100% of health-care facilities. Downtime or offline standard
operating procedures must be developed to ensure continuity
of care. Table 5 offers some example indicators and measures
on prioritized objectives to be met for the phase-out of paper
and/or legacy systems that could be used.

Indicators should not be too burdensome to monitor. In

fact, indicators that can be taken directly from the PCPOSS
should also be leveraged. The indicator to report the length
of time health workers need for registering new health
service users, for example, can be pulled directly by using
the length of time a health worker spends on the registration
page as an estimate, assuming there are mechanisms to note
time in which there is inactivity. Using the system for direct
monitoring as much as possible can help to relieve the health
workers’ burden of manually tracking indicators.

Table 5. Key indicators of whether a digital system meets its objectives

Questions for

assessment Metric area Indicator

Does the Connectivity Percent (%) of target population with internet connectivity
person-centred (whether through mobile broadband or Wi-Fi)

pom.t of % of health workers with internet connectivity (whether through
service system broadband or Wi-Fi)

(PCPOSS) work — = =

as intended?

% of health workers with current access to a power source for
recharging a mobile device

Number of hours per day health workers have access to power

Availability of technical
support

% of health workers with access to local technical support systems
for troubleshooting

Maintenance

% of devices (mobile, tablet or otherwise) given to health workers
that are currently operational

Functionality

% of data fields from the paper-based system that are captured by
the PCPOSS

% of prioritized functions® achieved by the PCPOSS

User adoption

Do health
workers use

% of health workers who demonstrate proficiency in routine use
the PCPOSS

the PCPOSS as
intended?

% of health workers observed using the PCPOSS for intended
purpose over reference period

% of data fields/forms left incomplete over a reference period

% of total reports sent via the PCPOSS over reference period

User response

% of health workers who rate the PCPOSS as easier to use than the
paper and/or legacy system

% of health workers who are satisfied with using the PCPOSS

Health service user coverage

% of health service users uniquely registered on the PCPOSS

Prepare for scale-up
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Questions for

Indicator

Change in time health workers need for registering new health
service users

Change in time health workers need for reporting

Change in number of health service users per day health workers
are able to see

Change in time health workers need for recording health service
user data

Change in time community health workers need to transmit
individual health service user data to a health facility

% of health workers adhering to national or global guidelines

% of health service users who receive services according to
recommended care plan

% of health service users reporting adverse health events

% loss to follow-up among health service users

% of health facilities using PCPOSS

% or number of health workers (disaggregated by health worker
occupational group) using PCPOSS

% of referrals conducted via PCPOSS

assessment Metric area
Does the Efficiency
PCPOSS
improve
processes
for service
delivery and
accountability
(compared
with current
processes)?
Quality
Use
Costs®

% change in costs to health workers for reporting-related
expenses (e.g. transport, notebooks, pens)

% change in costs of human resources for data entry

% change in costs associated with appropriateness and timeliness
of illness management

% change in reported health service user out-of-pocket payments
for management of illness

How do these Health outcomes
improvements

in service

delivery and

accountability

affect health

outcomes?

PCPOSS: Person-centred point of service system.

Programmatic indicators or outcomes will vary by health
programme area. Some examples include:

+ % of pregnant women receiving recommended minimum
of eight antenatal care contacts

+ 9% change in drop-out rates for immunizations
+ % of women receiving family planning method of choice

+ 9% coverage of case-based surveillance for HIV

2 Priority functions set by following section 3.8 to understand user requirements, and section 4.2 to validate functional requirements
b Over a reference period, the percentage changes in costs are from costs using the PCPOSS compared with those using the paper and/or

legacy system.
Source: WHO, 2016 (99).
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6.3 Monitor and evaluate progress on objectives

With clear objectives and indicators to measure progress
towards them, it is crucial that the PCPOSS has a clear and
robust monitoring and evaluation plan and methodology.
WHO offers a practical guide, Monitoring and evaluating
digital health interventions (99), with detailed stepwise
guidance that is beyond the scope of this handbook. The
guidance helps with improving the quality and value of
monitoring and evaluation efforts in the context of digital
health interventions (also commonly referred to as mHealth

or eHealth interventions). It is intended
for implementers and researchers

of digital health activities, as well as
policy-makers seeking to understand
the various opportunities and

Moniton_'ing a_nq
stages for systematically monitoring Evaluating Digital

Health Interventions
implementation fidelity and

evaluating the impact of digital health

interventions.

6.4 Phase-out of legacy system(s)

Strategically, it is advised to not wait until the entire country
is ready to phase out paper systems and/or legacy systems
and instead phase out those systems in a staged, or step-wise,
manner. For example, if one region or province is ready to
phase out paper systems completely, but other provinces are
still in the process of adopting PCPOSSs, it might be better to
begin the phase out of the paper system in the province that
is ready. This will allow a phased adoption of the PCPOSS

and phase-out of paper systems, which is beneficial when
resources are limited. This will set a manageable scope for
success, while allowing learnings to be shared from one
province to another. This process must be developed with all
key stakeholders to ensure that the plan for phasing out paper
and/or legacy systems makes sense in context.

Ensure a backup paper system is
available

Although phasing out of paper and/or legacy systems

will be needed to ensure there is no duplication of

efforts by the health worker, it is important to ensure that
there will always be a back-up mechanism (e.g. paper
forms), to be able to record health service user health
records and conduct reporting activities in worst case
scenarios that stop the system from functioning entirely,
such as cybersecurity attacks and crisis situations.
Having a back-up paper system ensures resiliency of the
overall system.

6.5 Adopt change management practices

As the PCPOSS is adopted and increasingly integrated into
routine use, the phasing out of paper systems entirely

will require behaviour change, not just at the level of

health workers, but within the public health authority

itself. Successful change management is a key factor in
implementing any new process or system, but it is especially
important for implementing new digital systems. Switching
from paper to digital systems, or from one system to another,
even with the ubiquity of technology in the world today,
remains a big change.

A clear change management strategy needs to align with
programmatic strategies and change management activities
need to be embedded at all levels of the health system. There
are multiple models and methodologies available for change
management (102-107). Regardless, change management
requires commitment and active participation from all levels
of the health system, including leadership levels.

Prepare for scale-up

In addition to changing health workers’ behaviour so they
are comfortable using a digital system at the point of care,
the culture of electronic data use will need to be cultivated
for health workers, their supervisors and public health
programme managers, so that the increased availability of
data can result in improved quality of care and programme
management.

WHO’s SMART Guidelines final knowledge layer of the SMART
Guidelines framework, Dynamic guidelines (L5), is on the

use of big data and advanced analytics. Advanced analytics
technology, such as artificial intelligence, applied to these
datasets can facilitate precision clinical and public health
systems (18).
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ANNEX 1.

Principles for digital development

&

Understand the existing
ecosystem

Trust starts with a thorough understanding of the dynamic cultural, social, and
economic context in which you are operating.

Share, reuse, and
improve

Build on what works, improve what works, and share so that others can do the
same.

Design with people

Good design starts and ends with people that will manage, use, and ideally
benefit from a given digital initiative.

Fal%
ﬂ\t

Design for inclusion

Consider the full range of human diversity to maximize impact and mitigate harm.

Build for sustainability

Build for the long-term by intentionally addressing financial, operational, and
ecological sustainability.

@

Establish people-first
data practices

People-first data practices prioritize transparency, consent, and redressal while
allowing people and communities to retain control of and derive value from their
own data.

Create open and
transparent practices

Effective digital initiatives establish confidence and good governance through
measures that promote open innovation and collaboration.

@
&

Anticipate and mitigate
harms

Harm is always possible when it comes to technology. To avoid negative
outcomes, plan for the worst while working to create the best outcomes.

=

Use evidence to improve
outcomes

Evidence drives impact: continually gather, analyze, and use feedback.

Source: Principles for Digital Development [website]. New York (NY): United Nations Foundation; no date
(https://digitalprinciples.org, accessed 16 August 2024). Licence: https://creativecommons.org/licenses/by-sa/4.0.
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ANNEX 2.

Worksheet for semi-structured

nterviews

This example interview guide is intended to provide guidance on what key information the team should be collecting to gain
insights on the day-to-day life of the end-users, in this case a health worker. This has been adapted from a guide used to conduct
facility level validations and capture business processes.!

Communicate purpose of this interview

We believe health workers are central to ensuring good health. We are seeking to learn more about health workers, like
yourself, so we can better design valuable resources to help you make your daily jobs easier and help maintain your
passion for your work. We are committed to your privacy and your information will be maintained anonymously.

Name «  Would you spell your name for me?
Title «  Whatis your current title?
Hero statement « Canyou tell me a little about what you do each day?

«  What about your job are you most proud of? Or, what about your job do you like most/makes
you smile?

« What is the main activity you do each day?

Experience +  Whatyear did you start as (a nurse/midwife)?
« How long have you been working as (a nurse/midwife)?
« How long have you been at this facility?

«  What other health-related positions or experience have you had?

Training +  What is the name of your degree or certification?
« How many years of education did it take for you to get your degree?
»  What specialized training do you have for this role?

+ How long was the training?

My tasks

Service delivery « What portion/percentage of your day is on delivery of health services?
(Time spent with

. S
el e e What services are part of that time?

Administrative + Outside of providing services, how many hours or percentage of your time do you spend
on: administrative duties such as managing stock, traveling for outreach, compiling data for
reports, supervision?

« Arethere other administrative activities that | did not name?

My work

Average health + About how many health service users do you see on a typical day?
service users per
session « How many on a very busy day?

« On abusy day, how many health service users might be waiting at a time?

+ How often do they come in with someone else? Who is it?

! This worksheet was adapted from a Requirements Gathering and Process Documentation for Digital Client Records System: Facility Visit Guide
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Description of other . How many other staff and volunteers help you deliver health services?
staff and their duties
« What are their primary responsibilities?

Outreach « Do you perform outreach as part of your activities?
+ How many times during a month do you travel outside of the facility to conduct outreach?

« How many health service users and/or households do you see during a typical outreach
session?

« Do the services you provide during an outreach session differ from here at the clinic?

Referrals and « Do you track referrals you provide to health service users? Are there referrals you expect to
follow-up receive?

+ How often do you provide or see a referral health service user?

« Do you follow-up with health service users to remind them of an appointment? If so, how do
you do this?

+ Do you follow-up with health service users to remind them of a missed appointment? If so,
how do you do this?

« Ifyou do not do this, does someone else at your facility typically perform follow-up tasks?
Who?

Communication « Do you contact health service users for any reason? What are those reasons?
+ How do you contact health service users when you need to?
« Do you contact other facilities for any reason? What are those reasons?

« How do you contact other health facilities when you need to? Or do they reach out to you?

Motivators and challenges

Barriers «  What things make your job harder or keeps you from serving health service users to the best
of your ability?

« Let the health worker first answer the general question. Possible probes after letting them
answer in their own words:
1. paperwork
2. waittimes
3. stock-outs
4. staff turnover

« Do you have ideas on how to fix some of these challenges?

Motivations «  Whatis your favourite part of your day?

My typical day at the clinic

+ Include when and where the activity takes place.

+ Include whom they interact with when doing the activity.

Number of health

Time Activity : -
service users in queue

Arrive at the clinic

Workday ends
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ANNEX 3.

Observations worksheet

The work environment

|

To be completed once per facility.

Facility name

What are the days and hours of operation for this facility?

Monday

Tuesday Wednesday Thursday Friday Saturday Sunday

Open

Close

General description

What health services are provided at this facility?

of services
Catchment Which populations is this health facility serving
population
Number of staff Fulltime
Part time
Volunteers
Electricity Does the facility have electricity?
Isit reliable?
Technology and Is there network connectivity at the facility?

connectivity

Do staff use a tablet, smart phone, or mobile phone for work? If so, for what?

For larger facilities, does the facility have a computer? More than one?

Other facility
characteristics

What is the environment like?
What are the practices observed?

What products are used?
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Health service user’s path = ﬂ

To be completed for each health service user being observed.

Average time

No. Step Description spent in minutes

1 Arrive at the clinic

2

3

4

5

6

7

8

9

10

11 | Depart

12 | Include activities after
departure if the health
service user will have a
follow-up outside the
facility, e.g. pharmacy
pick-up.

13

14
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ANNEX 4.

User persona worksheet

A user persona worksheet that summarizes each and every type of end-user (e.g. community health worker, district health
officer, health service user) should be completed.

70

L

Persona title (e.g. nurse)

Demographics

.

Gender .
Age .
Community of origin

Language(s) used

Name, photo and type of persona

Name (real or illustrative)

Photo orillustration of persona (helps with visualization
and storytelling)

Health worker occupational group

Expected roles and responsibilities

Daily .
Weekly .
Monthly .

Actual roles and responsibilities

Daily, weekly, monthly
How does this person spend their time?

What is a typical day

Context description

Do they own their own mobile device? If yes, what kind?
Level of familiarity with digital tools?

What kind of environment is this persona working in?
Rural or urban?

Internet connectivity?

Availability of electricity and water?

Homogenous or heterogenous population?

Distance to nearest referral facility?

Challenges

Note: It is beneficial to include quotes given directly from interviews for the persona you are creating

.

What are the routine challenges faced by this user?

Long distances travelled without reliable mode of transport?

Sufficient training and performance monitoring?

Workload?

What does success look like
Note: This does not have to be strictly professional success. An overall perception of success can greatly impact

performance in a professional setting. Sometimes the target health worker occupational group is a group of volunteers, so
providing health services may not be their priority.

.

What are their motivations?

Complete coverage of health service users?
Being able to afford food for children?
Being promoted?

Others?

What indicators are they measured on?

What are their performance management metrics?
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ANNEX5.

User stories worksheet

User stories help toillustrate the end-users’ views of how they want to use the PCPOSS, which can eventually be translated into

functional and non-functional requirements (see section 3.8).

|

INE I want to... So that...

User persona(s) What the user wants to be able to do Reason for wanting this requirement/
wanting the use case with the system (i.e. functional and purpose

(see ) non-functional requirements)

Example: Example: Example:

As a nurse/midwife | want to refer health service users with high-
risk pregnancies to the district obstetrics and

gynaecology department

So that the obstetrics and gynaecology
department can directly access the health
service user’s information

Annexes
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ANNEX 6.

Business process matrix guide

The business process matrix provides an overview of all the key processes that are involved. This overview serves as an
inventory of all the business processes that have been or will be mapped into workflows (see section 3.3). Each row should
describe an individual business process with the following information needed for each row, under separate columns.

What to note Description

Business This is a running number or letter for each business process, to help with organization and references.
process

number

Process name What is the short title of this process?

« Examples: health service user registration, counselling, service provision, aggregate reporting

Process ID Important for referencing the other components required for requirements gathering (e.g. data
dictionary, decision support logic).

+ Anexample used in the Digital adaptation kits (DAKs) is “abbreviated health domain name”,

“number or letter”. For the DAK for family planning, “FP.B” refers to “Family planning
counselling”.

Personas Which groups of people or key functions and roles are involved in completing the process?

« Examples: nurse, head nurse, community health worker, district health office, health service
user, specialist physician

+ Note: These are the groups that should be reflected in each swim lane of the workflow
diagram.

Objectives What is the purpose of the process? What objectives does it set out to achieve?

« Aconcrete statement describing what the process seeks to achieve. A short description of the
business process can also be given here.

Task set The general set of activities performed within the process. What key tasks, aligned with the roles and
responsibilities of the health worker occupational group, are involved in this business process? What
activity triggers the start of this process? When does this process end?
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ANNEX7.

Form inventory guide

The following explains the information needed for each paper or digital form, which should be logged in separate rows in a table.
For each row of the inventory, the following columns should be filled out. This helps organize what data will need to be collected

to reflect existing data collection workflows.

Inventory column Description of information entered

Form ID

If the form or register has an existing identification number, list it here.

If there is no numbering system in use, create one that will allow the implementation team to easily
keep track of all forms. Use a system of alphanumeric characters that distinguishes between the
various groups of forms or registers.

Form version

If the form or register has an existing identification number and tracking system, there will usually be
aversion listed as well. That should also be listed here. If no form version exists, it would be best to list
the date the form was obtained by the implementation team in case the version changes as you are
going through this needs assessment process.

Form title

The form title, exactly as it appears on the form itself, in the local language.

Translated
form title
(optional)

The title of the form in the team’s working language. This field is not necessary if the team’s working
language is the same as the language used in the form.

Form type

Is it a register for the purposes of health service delivery or is it a reporting form for the purposes of
submission to supervisors?

Filled by

Title of the health worker occupational group responsible for filling out the form.

Submitted to

Title of the managing health worker occupational group receiving this form for supervisory and/or
reporting purposes. If the form is kept with the worker who fills it out, mark this column with “not
applicable” or “N/A”.

Submission
frequency

For any forms that are given to another health worker occupational group for supervisory and/or
reporting purposes, indicate how often this is (or should be) done. If the form is kept with the worker
who fills it out, mark this column with “N/A”,

Activity ID

Give the activity number for which the form is used. This should align with the activity IDs in the
business process matrix (Annex 6).

Source

Who “owns” this form? E.g. is it required by the district health office, the provincial health office, or
the national public health authority?

Annexes
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ANNEX 8.

Form data mapping guide

The following guide helps organize and map which data elements are collected from each paper form currently used. A
spreadsheet should be created to document this information. Each data element should be noted in a in separate row in the
spreadsheet. For each row, the following columns should be filled out. This initial form data mapping will help with streamlining
data collection design in subsequent steps (see sections 3.4 and 3.5).

Activity ID Include the Activity ID under which that data element is collected. This should align with the Activity
ID that is provided during form mapping (see Annex 7).

Form ID The Form ID should be from the Form ID listed in the forms inventory spreadsheet (Annex 7). List the
Form ID in which the data element appears. This is important to ensure that the design of the digital
system has taken into account all the required paper forms and data elements in those paper forms.

Form data List the label of the data element as written in the original form (or translated as closely as possible).

element label This will be key in keeping track of which data elements from the original paper forms are duplicated.
Note that duplicate data fields could have been included purposely in multiple forms (e.g. health
service user identifiers, such as name, date of birth, village) as a means to identify an individual health
service user.

If a data element appears in multiple forms, possibly with varying data element labels, list them all
here, separated by a semicolon (i.e. Form ID-Form data element label; Form ID-Form data element
label).

Data element The label of the data element written in a way that end-users can easily understand (e.g. “education

label level”, “weight”, “height”, “reason(s) for coming into facility”). The data element label in this column
is what will be used in the digital form as the digital register should not simply replace the paper
registers, but it should also streamline processes and link duplicated data elements.

Description and The description and definition of the data element, including any units that define the field (e.g.
definition weight in kilograms [kg]). Provide a clear explanation of what this data field is requesting.

This definition will be key for streamlining for resolving duplicate data elements and how required
calculations are documented. Although the Data element labels could vary across paper forms, it is
important to clearly note the definition of this specific data element as data elements with the same
definition can be reconciled for one time data entry. Alternatively, it could also be discovered that
data elements with the same Data element labels are used to mean different things. This would
require a change in the data element labels so that data entry is done accurately.

Data type The data types are:2
« Boolean (i.e. true/false, yes/no)
« String (i.e. a sequence of Unicode characters - e.g. name)
+ Date (e.g. date of birth) - used when only the date is recorded
+ Time (e.g. time of delivery) - used when only the time is recorded
+ DateTime (e.g. appointment) - used when the date and time are recorded

+ ID (e.g. unique identifier assigned to the health service user)

2Datatypes. In: HL7 FHIR Release 5 [website]. Columbus (OH): Health Level Seven; 26 March 2023
(https://www.hl7.org/fhir/datatypes.html, accessed 10 January 2024).
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Data type
(cont’d)

« Quantity - a number that is associated with a unit of measure outlined in the standard for Unified
Code for Units of Measure (UCUM); quantities include any number that is associated with a unit,
such as “number of past pregnancies”, where “past pregnancies” is the unit of measure (if the data
type is a Quantity there should be an associated sub-type listed in the Quantity sub-type column)

« Signature (e.g. supervisor’s approval) - an electronic representation of a signature that is either
cryptographic or a graphical image that represents a signature or a signature process

« Attachment (e.g. image) - additional data content defined in other formats

+ List-select one (e.g. HIV status) - indicates a data element where only one value can be chosen
from a corresponding list. The data elements in the corresponding list consist of “List value” data
types. For example, “HIV status” is List - select one , and the corresponding list would include “HIV-
Positive”, “HIV-Negative”, “HIV status unknown”, all of which would have List value as their data

type.

+ List-select all that apply (e.g. symptoms) - indicates a list of data elements where more than
one value can be chosen from a corresponding list. The data elements in the corresponding
list are “List value” data types. For example, “Symptoms” is List - select all that apply , and the
corresponding list would include “Headache”, “Fever”, “Bleeding”, all of which would have List
value as their data type.

« Listvalue (e.g. pregnant, HIV-positive, combined pill) - data elements that are values for “List -
select one” or “List - select all that apply” data element types.

List to include
this data
elementin

If the data element has a List value data type, this field indicates which data element of “List - select
one” or “List - select all that apply” data types they correspond with. For example, HIV-Positive would
correspond to HIV status.

Quantity Quantity data types can include any number that is associated with a unit of measure. However, there
su btype are many subtypes of the Quantity data type that should be listed here:
« Integer quantity - a whole number (e.g. number of past pregnancies, pulse, systolic blood pressure,
diastolic blood pressure)
« Decimal quantity - rational numbers that have a decimal representation (e.g. exact weight in
kilograms, exact height in centimetres, location coordinates, percentages, temperature)
+ Duration - duration of time associated with time units (e.g. number of minutes, number of hours,
number of days)
Calculation If a calculation is needed to define the data element, write the formula here. Leave this column
blank if no calculation is needed. Write the formula using standard mathematical symbols and the
Data element label included in the formula (e.g. for the body mass index [BMI] calculation, “weight/
(height?)”).
Optionality Note whether this field is:
Required -R
Optional -0
Conditional on answers from other data fields - C
Reason for If this field is required (R), state the reason here - whether for:
requiring data « accountability for global or national-level reporting

+ service delivery or clinical decision-making

« health service user identification.

2Unified code for units of measure (UCUM) [website]. Bethesda (MD): National Library
of Medicine (https://ucum.nlm.nih.gov/, accessed 9 February 2021).
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The PCPOSS should not simply replace paper registers, but should also streamline processes; thus,
itisimportant to understand why a certain data field is required. Given the high volume of data
collection required of health workers, it might be better to remove a data entry field if it serves no real
purpose for the clinician, public health reporting, ongoing research studies or any other functional
purpose.

Explain
conditionality

If this field is conditional on answers from other data fields (C), denote what the conditionality is
here. Conditionality helps to define the rules that govern the presence or absence of a data element
based on certain criteria. This is common for data elements that are a part of follow-up questions.
For example, if the input of one data element field is true, then some additional data inputs may be
required.

Duplicates

If there is more than one Form ID and Form data element label listed in the previous column, then
indicate “Yes” here. If not, indicate “No”.

All duplicated data elements should have the same “Data element name”. The PCPOSS should not
simply replace paper systems, but it should also streamline processes and remove duplicated data
entry. Indicating whether the data element is duplicated here will indicate which data elements need
to be linked across forms.

Functional
grouping of
data elements

This field is used to group data elements into a functional group depending on how they are used in
decision-support tables and/or indicator definitions. For example, “Test sample type”, “Test sample
collection date”, “Diagnostic test date”, “Diagnostic test type”, “Diagnostic test result date” can be
grouped as “Lab tests” functional group.

Linkages to List the indicators here if this data element contributes to an aggregate indicator. If the data element

aggregate does not contribute to calculation of an aggregate indicator, leave this column blank.

indicators
If the data element does not contribute to an aggregate indicator and is not needed for service
delivery, consider removing it as a data field when designing the PCPOSS. This would reduce the
burden of data collection for health workers.

Linkages List the decision support tables here if this data element contributes to decision logic.

;?‘ :;gl:tlg:bles If it does not contribute to decision logic, and it is not needed for service delivery, consider removing
it as a data field when designing the PCPOSS. This would reduce the burden of data collection for
health workers.

Linkages to List the scheduling logic tables here if this data element contributes to scheduling logic.

SCh.edUImg If it does not contribute to scheduling logic, and it is not needed for service delivery, consider

logic tables - . o .
removing it as a data field when designing the PCPOSS. This would reduce the burden of data
collection for health workers

Orphaned If this data element requires a calculation that is dependent on other data elements but those primary

record data elements are not being collected, then this data element is considered “orphaned”. Indicate Yes
or No if this data element is orphaned.

Notes If there is an issue or inconsistency in how a data element is defined, make a note of the issue here.
Irregularities and inconsistencies will need to be resolved at a later stage through a process of team
discussion and triangulation. This column should also be used for any other notes, annotations, or
communication messages within the team.

Mapping(s) to A column should be added to each classification or terminology code system (e.g. ICD-11, SNOMED-

standardized GPS, LOINC) the PCPOSS is planned to use and interoperate with. The code used for each data

classifications element should be logged in these columns. This is a highly resource-intensive, but necessary,

and task. Any existing standardized code systems that can be used, should be used for the purposes of

terminologies interoperability so data can be exchanged with any other critical health information systems (e.g. lab
systems, supply chain systems). This part can also be done through a terminology service.
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Mapping Any comments and considerations related to the mapping of data elements to standardized
comments and classification and terminology code systems should be noted here.
considerations

Mapping For each classification and terminology code system that a data element that can be mapped to, this

Relationship4 column should be used to identify the relationship between the original intent of the data element
(i.e. “source concept”) with the classification or terminology mapping available in the existing code
systems (i.e. “target concept”). The field should indicate:

+ Related to - The concepts are related to each other, but the exact relationship is not known.
« Equivalent - The definitions of the concepts mean the same thing.

« Source is narrower than target - The source concept is narrower in meaning than the target
concept.

+ Source is broader than target - The source concept is broader in meaning than the target
concept.
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ANNEX 9.

Aggregate indicator mapping guide

A spreadsheet should be created to document the indicators that can be calculated from the individual level data that is
collected from the PCPOSS. This guide provides a way to consolidate and organize this list of indicators.

What to note Description

Indicator ID The Indicator ID should be a running number or letter that would facilitate organization and
references.

Indicator name Brief name of the indicator.

Definition Provide a narrative description of the indicator to provide additional context.
Numerator Note the narrative definition of the numerator used to calculate the indicator here.
description

Numerator Note how the numerator is calculated in a formula format.

computation

Any specific data elements noted here should align directly with the individual-level Data element
label in the data dictionary to realize the benefit of one-time data entry. Using the same Data element
labels that are listed in the data dictionary will help with the linkage of primary data elements to the
generation of aggregate indicators for reporting.

Denominator Note the narrative definition of the denominator used to calculate the indicator here.

description

Denominator Note how the denominator is calculated in a formula format.

LT[ E L] Any specific data elements noted here should align directly with the individual-level Data element
label to realize the benefit of one-time data entry. Using the same data element labels that are
listed in the data dictionary will help with the linkage of primary data elements to the generation of
aggregate indicators for reporting.

Frequency of Indicate how often is this indicator reported. Is it reported daily, weekly, monthly, annually?

reporting

Disaggregation What are the dis-aggregations needed for analysis? E.g. geography (district, country, province), age,
socioeconomic status, level of education.

Alerts or Are there targets that this indicator needs to meet? Is there a threshold for the indicator in which
targets escalation is needed or for when the public health authority needs to be alerted?
References If there are any national or global guidelines (e.g. WHO guidelines) that dictate how and why

this indicator should be calculated or reported, it should be noted here. If any guidelines or
recommendations change, having a clear reference listed would help in updating or restructuring
data and indicators.
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ANNEX 10.

Decision-support logic and scheduling
matrix guide

This table should provide an overview and inventory of all the decision-support logic that will be elaborated in decision trees
and/or decision-support tables. Each decision-support logic should be noted in a separate row in a table. For each row, the
following columns should be filled out.

What to note Description

Activity ID and Whatisthe associated “Activity” from your workflow diagram for which this decision is necessary? For
activity name example, during the family planning counselling process, one decision that needs to be made is the
family planning method.

Decision- This should be a running number of decision-support logic that needs to be documented. This helps
support table ensure linkages and facilitated cross references to the data dictionary.
ID

Decision name Briefly describes the decision for which the decision table provides the decision logic

Description Give a description of what decision needs to be made.

References What global and/or national guidelines inform this decision-making process?

An example of this can be found in the following resources:

« Digital adaptation kit for antenatal care: operational requirements for implementing WHO recommendations in digital systems.
Geneva: World Health Organization; 2021 (https://iris.who.int/handle/10665/339745).

+ Digital adaptation kit for family planning: operational requirements for implementing WHO recommendations in digital systems.
Geneva: World Health Organization; 2021 (https://iris.who.int/handle/10665/341997).

« Digital adaptation kit for HIV: operational requirements for implementing WHO recommendations and standards within digital
systems, 2nd edition. Geneva: World Health Organization; 2023 (https://iris.who.int/handle/10665/375230).

« Digital adaptation kit for tuberculosis: operational requirements for implementing WHO recommendations in digital systems.
Geneva: World Health Organization; 2024 (https://iris.who.int/handle/10665/376631).

« Digital adaptation kit for child health (0-59 months) in humanitarian emergencies: operational requirements for implementing
WHO recommendations in digital systems. Geneva: World Health Organization; 2024 (https://iris.who.int/handle/10665/376626).

This table should provide an overview and inventory of all the service schedules that will be elaborated in a scheduling logic
table. Each health service schedule should be noted in a separate row in a table. For each row, the following columns should be
filled out.

Scheduling This should be a running number of health service schedules. This helps ensure linkages and
logic ID facilitated cross references to the data dictionary.

Scheduling Provide the description of the health service or care plan being outlined, e.g. measles vaccination
Iogic schedule, antenatal care schedule.

description

References What global and/or national guidelines inform this?
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ANNEX 11.

Template for a decision-support table

The decision-support table template provides a structured way of parsing out the logic into clear “if/then” statements with a
clear list of inputs and action, and outputs. It has been adapted from the Decision Model and Notation (DMN) standard.

Decision-support
table ID

The Decision support table ID should correspond to the number in the overview matrix (Annex 10).

Decision name The name of the “decision” describing what algorithm or logic is represented (e.g. pre-eclampsia risk

counselling).

Business rule The description of the decision that needs to be made based on IF/THEN statements with the appropriate
data element name for the variables. The rule demonstrates the relationship between the input variables
and the expected outputs and actions within the decision-support logic, for example, if blood pressure is

higher than 140 SBP/90 DBP for a pregnant client, then the client is flagged as a high-risk pregnancy

Trigger

The event that would indicate when this decision-support logic should appear within the workflow, such as
the activity that would trigger this decision to be made

Hit Policy Indicator Displays the hit policy selected for the table. The hit policy determines how to interpret the output of a

decision-support table.

« Unique (U): a “Unique” hit policy indicator applies, where no overlap is possible and all “rules” are
mutually exclusive. Only a single rule can be applied, and only the outputs of one rule would be relevant.

Rule order (R): a “Rule order” hit policy indicator applies when multiple “rules” can apply at the same
time, and the “rules” are not mutually exclusive. The result of the decision-support table depends on the
sequence in which these rules are presented. The first rule in which conditions are met will be executed,
then the following rules in which conditions are met would be executed in sequential order.

First (F): a “First” hit policy indicator applies when multiple “rules” can apply at the same time, and the
“rules” are not mutually exclusive. However, unlike “Rule order”, only the first rule in which conditions
are met will be executed, and the following rules in which conditions are met would not be executed. The
result of the decision-support table depends on the sequence in which these rules are presented.

Output(s)
—_ Output | Guidance
UorRorF . npu , | InputExpression2 g ... | that | displayed | annotation(s) [EEELEE)
XDEESSION action references | tothe
data health
element(s)| worker
Rule ID: Input entry 1 Input entry 2 Output Output Output This column is Reference to
“Process ID” entry 1 entry 2 entry 3 used for an appropriate
e The value of the input | If there are multiple y y y Y p.p P
activity . . T other notes, guidance
e expression; The data | input entriesin the .
number”“DT”. . annotations document(s)
« » | type of input entry same row (such as .
Rule number ) . - or for stating
cells is determined by | here), these different explicitly any
the data type of the inputs are considered . .
N X " . o assumptions. This
input expression. as “AND” - conditions .
A can also include
that need to bein .
any additional
place at the same inf .
fime information
’ that does not fit
into the other
columns
Rule ID: Input entry 3 Output | Notall Output Reference to
“Process ID” . entry 4 rules entry 5 appropriate
e Inputs placed in A .
activity . will have guidance
P different rows are
number”“DT”. . output(s) document(s)
« » | considered as “OR”
Rule number . that
conditions that
’ references
can be considered data
independently of the
. element(s)
inputs on other rows.

DBP: diastolic blood pressure; SBP: systolic blood pressure.
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Detailed examples of a decision-support table can be found in the following resources:

Digital adaptation kit for antenatal care: operational requirements for implementing WHO recommendations in digital systems.
Geneva: World Health Organization; 2021 (https://iris.who.int/handle/10665/339745).

Digital adaptation kit for family planning: operational requirements for implementing WHO recommendations in digital systems.
Geneva: World Health Organization; 2021 (https://iris.who.int/handle/10665/341997).

Digital adaptation kit for HIV: operational requirements for implementing WHO recommendations and standards within digital
systems, 2nd edition. Geneva: World Health Organization; 2023 (https://iris.who.int/handle/10665/375230).

Digital adaptation kit for tuberculosis: operational requirements for implementing WHO recommendations in digital systems.
Geneva: World Health Organization; 2024 (https://iris.who.int/handle/10665/376631).

Digital adaptation kit for child health (0-59 months) in humanitarian emergencies: operational requirements for
implementing WHO recommendations in digital systems. Geneva: World Health Organization; 2024 (https://iris.who.int/
handle/10665/376626).
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ANNEX 12.

Scheduling logic table guide

This illustrative guide can be used to inform how to document health service schedules. The example of the hepatitis B birth
dose vaccination schedule is shown here, which is needed to inform clinical decision support. Additional rows for subsequent
hepatitis B vaccine doses would be added to complete the hepatitis B vaccination scheduling logic table. The complexity of
different service schedules can be depicted in various ways. The service schedule for antenatal care, for example, can be found in
WHO'’s 2021 Digital adaptation kit for antenatal care: operational requirements for implementing WHO recommendations in digital

systems (https://iris.who.int/handle/10665/339745).
What to note Description

Service name Whatis the shorthand name of the service?

Example

Hepatitis B birth dose

Service What is the longer description of the service? In As part of the recommended routine
description 1-2 sentences, describe the service and when it’s immunizations for children, WHO recommends at
given. least three doses of hepatitis B vaccine. This is the
first vaccine in the series.
Trigger event Whateventsignals the start of the service Child’s birth
schedule?
Trigger date What is the date of the signalling event that willbe  Child’s birthdate
used to determine a service’s due date?
re there any conditions that specify when a ince perinatal or early postnatal transmission
reate Are th diti h ify wh Si i [ \ [ issi
condition service should be given? If yes, write the condition is the mostimportant source of chronic HBV
here. If no, write “Not applicable” or “N/A”. infection globally, all infants (including low-birth-
weight and premature infants) should receive their
first dose of hepatitis B vaccine as soon as possible
after birth, ideally within 24 hours.
Due date How is the service due date calculated? Write the  Child’s birthdate
formula here using the trigger date.
Overdue date Doesthe service become overdue? If yes, write the  Child’s birthdate + 24 hours
formula that defines the overdue date. If no, write
“N/A’)'
Expiration Does the service expire? If yes, write the formula No expiration date
that defines the expiration date. If no, write “No
expiration date”.
Completion How does the health worker complete the service?  Provide the vaccination
Potential What are the potential risks to health service user ~ Hepatitis B vaccination should include a birth dose
risks and safety if service is not delivered according to the followed by 2 or 3 additional doses to complete
It ti recommended schedule? What are the possible the primary series. Thus, the primary series can
alternative alternative service schedules? include 3 or 4 primary doses total. The additional
schedules dose does not cause any harm. The interval
between doses should be at least 4 weeks.
Any narrative or additional information that needs  Hepatitis B vaccine schedule in country varies
Comments y P y
to be added by the implementation team should slightly from WHO’s recommended immunization
be written here. schedule.
References If there are any national or global guidelines (e.g. ~ WHO recommendations for routine immunization

WHO guidelines) that dictate the health service
schedule noted here, then it should be noted.

If any guidelines or recommendations change,
having a clear reference listed would help in
updating or restructuring the service schedule(s).

-summary tables (e.g. Table 1 for all ages and
Table 2 for children) are available at: https://
www.who.int/teams/immunization-vaccines-and-
biologicals/policies/who-recommendations-for-
routine-immunization---summary-tables
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ANNEX 13.

Prioritization of requirements guide

With a long list of functional and non-functional requirements, but a constrained set of resources (budget and time), it will be
critical to ensure an accurate assessment of which functions or features are “need-to-have” (high priority) versus “nice-to-have”
(low priority). This guide notes how to transparently document the decisions made on prioritization in a table format. Each
requirement should be documented in a separate row with each of the following columns filled out

What to note Description

Requirement ID This could be a running number list so the team can ensure that they are referring to the same func-
tional requirement when discussing requirements.

Requirement Describe the requirement here, e.g. “Provide SMS reminders for visits”; “Use open standards to pro-

description mote interoperability”; “Allow users to find features in two clicks or less”; “Operate offline”.
Type of Is this requirement a functional requirement or a non-functional requirement?
requirement

Priority Is this requirement high, medium or low priority?

« High priority: This requirement would be a “need-to-have”. In essence, if the PCPOSS does not
have this function or feature, then the system would be considered incomplete.

+ Medium priority: This requirement would be a “should-have”. Although this requirement is not
necessary to have a complete and functioning PCPOSS, it is strongly advised to include this in the
system to improve uptake, usability and overall performance of the system.

« Low priority: This requirement is “nice-to-have” because it would not be necessary given the
time and budget constraints, but it would be value-adding to include in the system. For example, a
chatbot might be a nice-to-have feature, but not a critical function of the PCPOSS.

This exercise can also help to frame a roadmap for future developments and updates to the system.

Sources The source of this requirement should be noted here, as there will likely be discussion on why this
requirement was added to facilitate the prioritization process.

«  Who is the source of this requirement? Is this requirement from health workers? Is this a
requirement dictated by national-level ministry personnel?

«  Why was this requirement included?
+ Isthis requirement due to clinical protocol or national guidelines?
« Isthis requirement required for interoperability or reporting of indicators?

+ Isthis requirement required so that the PCPOSS complies to national laws and regulations?

Comments Note any additional information relevant to the requirement here. This is to ensure effective commu-
nication and have a consistent understanding as the requirements are discussed and validated among
multiple stakeholders.
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ANNEX 14.

HL7 FHIR standard components

Resources

A “FHIR Resource” is a modular component that serves as the basic data exchange format in the HL7 FHIR standard. A FHIR
Resource contains the data elements, constraints on those data elements and the data relationships that together make up an
exchangeable data model, in the context of health data (1).

Each FHIR Resource also contains links to relevant information in other FHIR Resources. For example, the ANC Observation
resource in the WHO Antenatal Care Guideline Implementation Guide (2) contains information on the observed body part, how
the observation was done, and links to the ANC Patient resource, ANC Encounter resource, and ANC Practitioner resource, and
others.

Each FHIR Resource has an identified version that changes if the contents of the FHIR Resource changes.

HL7 FHIR defines a “Resource” as having: (i) a common way to define and represent Resources; (ii) a common set of metadata;
and (iii) a human readable part (3).

Implementation guide
A “FHIR Implementation guide” is a standards-based technical guide that outlines how the FHIR Resources should be used for a

given use case (4).

In the context of WHO SMART Guidelines, the L3-machine-readable guidelines are packaged in a FHIR Implementation guide that
provides code necessary for software developers to incorporate standardized logic from WHO guidelines into digital systems. The
FHIR Implementation guide builds on L2-Digital adaptation kits and allows for semantic and syntactic interoperability at scale.

Profiles

A “FHIR Profile” is a set of additional rules, constraints or instructions for use of FHIR Resources.

FHIR Profiles can be used to extend and restrict FHIR application programming interfaces (APIs) by defining additional
operations and adding new search parameters. Further, they can extend and restrict Resources by defining extensions of

Resources and changing the cardinality of data fields. FHIR Profiles help countries, regions, districts and organizations customize
data in accordance with their health-care data regulations and needs using the HL7 FHIR standard (5).

Stores

A “FHIR Store” is where different applications or modules hold, write and read FHIR Resources. FHIR Stores exist inside datasets

(6).

Application Programming Interface (API)

APIs are not unique to HL7 FHIR. APIs are “interfaces” that allow one system, solution or application to access features and/or
data of another system, solution or application. This interface defines the interactions between applications (e.g. how data can
be searched across applications) and how that data must be formatted. FHIR APIs mainly involve the access and exchange of
health data across digital health solutions (7).
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