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As countries move forward with digital transformation, there is a need for 
guidance for technology parties to ensure quality of digital health solutions 

WHO develops guidelines using global evidence base.
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• Difficult to scale 

• Systems are not 
interoperable

• “Black box” digital systems 
become difficult to maintain 
and unsustainable 

• Lack of a shared language for  
programme needs for digital 
systems

• Systems not designed in a 
human-centred way

Ministry of Health [Health programme managers] adapts global guidance 
into national policy, procedures, protocols, and data requirements.

Technology partners [Digital health teams within Ministry 
of Health, Digital transformation agency, external vendor] 
translate national policies into digital solutions. 

Health workforce delivers health services 
and conducts reporting according to 
national policies.

Health service users access 
person-centered care 
according to national policies



Determined by health programmes 
(i.e. Child health programme)

Components of digital health implementations 
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Health Content
Digital health intervention – 

discrete functionality of digital 
technologies

Digital services & applications 
– digital channel for delivery of 

the implementation



SMART Guidelines intervene at critical steps in the software development 
lifecycle moving from duplicative development to “building blocks”
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Gather user 
requirements 

Design, 
adaptation & 
development

Conduct 
testing, 
training, 

& roll-out

Scale-up, gather & 
manage user 

feedback

Continuous 
improvement

*The software development lifecycle is the same for any 
and every technology, in any industry

Determined by health 
programmes (i.e. Child Health  

programme)  

Health Content

Digital health intervention – 
discrete functionality of digital 

technologies



SMART Guidelines are a new approach to representing WHO content as 
digital health components to preserve fidelity and accelerate uptake 
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Standards-based, Machine Readable, Adaptive, Requirements-based, Testable

• Reinforces operational 
specificity in existing 
guidelines

• Digital curation of 
recommendations

• Panels include 
informatics and 
standards experts

Narrative Operational Machine Readable Executable Dynamic

• Consolidation of L1 
content

• Digital Adaptation Kit 
(DAK) – requirements 
document

• Human-readable 
components

• Describes how a 
digital tool should 
function

• FHIR Implementation 
Guide (IG)

• Based on Clinical 
Practice Guidelines IG

• Software agnostic

• Fully executable 
software tools

• Mechanism for real-
time updates

• Interoperate with 
national systems

• Advanced analytics for 
greater local relevance 
and precision

• AI-based decision 
support 

EXISTING MODEL WITH 
ENHANCEMENTS

PREPARING TO GO 
DIGITAL

 

INTEROPERABLE DIGITAL 
COMPONENTS

CUSTOMIZABLE 
SOFTWARE

ADVANCED ANALYTICS FOR 
PRECISION HEALTH



Scenarios of use
• Provide a shared language among 

stakeholders 

• Establish benchmark and standards for 
systems in countries 

• Kick start the requirements gathering 
process to design the system - reduce 
time and resources

• Update and align within existing 
systems content to WHO standards and 
guidance, 
including interoperability 

• Update content to improve efficiencies 
of analog processes – reducing data 
collection 
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Thank you 

For more information, please contact:
SMART@who.int 

This presentation has been 
designed to be accessible, 
for a positive and inclusive 
user experience for all.

mailto:SMART@who.int


Dr Fenella Beynon

Head, Digital Health Unit

Swiss TPH

WHO & CHTF webinar

WHO digital 
adaptation 
kit for child 
health

13th November 2024



SMART guidelines – Layer 2 DAK



www.who.int/publications/i/item/9789240089907

• Part of ‘Clinical Care in 

Crises’, with the goal:

• to develop a WHO digital 

platform and reference 

application, to support 

dissemination and 

implementation of WHO 

guidance to improve 

health and development 

outcomes of vulnerable 

populations in 

emergency settings

Background to the DAK



Components of the DAK



• Initial scope centred on 
assessment & management 
of sick children 0-59 months

• Based on IMCI

• Complemented by elements 
of other WHO guidelines

• Incl. ETAT, Pocket book of 
hospital care for children, 
Wasting guidelines, Newborn
care guidelines

Chart booklets
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• Description of end-users 
(health workers) & other 
relevant stakeholders

• Generic – based on WHO 
core competencies – to be 
contextualised by setting



• Narrative 
description,  
illustrating how 
the tool is 
envisaged to be 
used in various 
examples 
relevant to ‘real-
world’ contexts

Functional / non-functional requirements

Key data elements to be recorded / calculated

Decision-support logic automated by the system



• Difference in workflow structure 
c.f. IMCI

• Which goes back and forth 
between ‘ask’ to ‘look, listen, 
feel’ to ‘classify’ and ‘treat’ for 
each syndrome

• Workflow structured with 
grouping of elements

• Life-threatening illness /               
danger signs

• Measurements
• Symptoms
• Health promotion
• Signs 
• Assessments & tests
• Classification
• Management



• Detailed, structured tables of 
all data elements, including:

• Description / information

• Type of data element (yes / no, 
multiple choice, select one)

• Validation conditions

• Required vs. optional 

• Conditional logic

• Mapped (where possible) to 
ICD-11 / -10, LOINC, 
SNOMED CT

• Entered vs. derived  
• E.g. RR vs. fast-breathing



IMCI chart booklet IMCI training materials

DAK data dictionary



**Look for local tenderness; oral 

sores; refusal to use a limb; hot 

tender swelling; red tender skin or 

boils; lower abdominal pain or pain 

on passing urine in older children

IMCI chart booklet

DAK data dictionary



• Describe how data 
elements are used together 
to generate outputs / 
recommendations within 
the decision support



Potential ‘dead ends’

Criteria from ‘severe’ Criteria from ‘some’

Lethargic or Unconscious Skin pinch goes back slowly

Lethargic or Unconscious Drinks eagerly, thirsty

Not able to drink / drinking poorly Restless / irritable

Not able to drink / drinking poorly Skin pinch goes back slowly

Skin pinch goes back very slowly Restless, irritable

Skin pinch goes back very slowly Drinks eagerly, thirsty

IMCI chart booklet
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IMCI chart booklet
DAK

IMCI training materials

Other (e.g. 2013 Malnutrition guidelines)

• Any general danger sign;

• Any severe classification;

• Pneumonia, persistent 

diarrhoea, dysentery, malaria, 

measles;

• Oedema of both feet.

Hypothermia, fever ≥38.5°C; Eye signs of Vitamin A deficiency; 

Some or severe dehydration; Oedema +++ (vs + / ++)



• Generic indicators to be automatically generated based on data elements

• Potential to integrate into other national information systems, such as DHIS2



• Functional requirements are 
those that are needed to meet 
user needs

• E.g. highlight abnormal values to 
identify critical health issues or 
data entry errors

• Non-functional requirements are 
more generic features needed to 
ensure usability within technical 
/ physical environment

• E.g. ability to use offline; password 
protection



• WHO DAK offers starting point 

for standardised approach to 

digitalisation of child health 

guidelines

• Accelerates process whilst 

supporting fidelity to 

underlying recommendations

• Estimated ~ 20% need for 

adaptation to align with 

national guidelines

Adapting the DAK to national guidelines



• Further adaptations, piloting & 

implementation 

• Additional specifications / detail 

for treatment decision support 

logic

• Expansion to provide more 

comprehensive support for e.g.:

• Additional presentations

• Health prevention & promotion

• Older children, other populations

Future directions



Thank you

fenella.beynon@swisstph.ch

On behalf of the WHO & Swiss TPH teams, and many other contributors

mailto:fenella.beynon@swisstph.ch


Digital Adaptation Kit for Child Health in 
Humanitarian Emergencies: Application and 
future plans
13 November 2024
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Origins of the project

• 50% of maternal, newborn and under five 
mortality occur in humanitarian settings

• Existing WHO guidance on child and newborn 
care is not sufficiently adapted and/or field 
tested in emergencies

• Current narrative guidelines have a number of 
limitations
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For the healthcare worker:
 Improve the speed and accuracy of diagnosis 

at the point of care 
 Add confidence that their clinical care follows 

WHO recommendations
 Enable easier provision of continuity of care for 

follow-up visits

        For the patient:
 Assurance they are receiving the best possible 

care using WHO guidance

        For Ministries of Health:
 Support wider national digital health strategy 

through promotion of international norms and 
standards (e.g. HL7 FHIR)

Solution and benefits

Solution

Publish associated requirements 
documentation and standards-
based machine readable code, to 
enable integration and execution in 
partner systems.

and

Using the WHO SMART guidelines 
approach, create a digital solution 
called Frontline for healthcare 
workers in emergency settings

Benefits
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Living guidelines 
approach

Digital curation of 
recommendations

Panels include 
medical informatics 
experts

Narrative Operational Machine Readable Executable Dynamic

Human-readable 
operational 
components

Digital Adaptation Kit 
(8 components)

Software 
specifications in a 
computable format 

Uses HL7 FHIR ®

Fully executable 
software tools

Mechanism for real-
time updates

Advanced analytics 
for greater local 
relevance and 
precision

AI-based decision 
support 

EXISTING MODEL WITH 
ENHANCEMENTS

PREPARING TO GO 
DIGITAL

 

INTEROPERABLE DIGITAL 
COMPONENTS

CUSTOMIZABLE 
SOFTWARE

ADVANCED ANALYTICS FOR 
PRECISION HEALTH

L1 L2 L3 L4 L5
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Frontline Mobile App (L4)

 Prototype mobile app that executes everything 
included in L2 and L3 coding

 Available for testing and use in clinical settings

Available now … ready for adaptation / use

Digitalised child health clinical 
algorithms (IMCI)

Digital adaptation kit (L2) and 
open-source coding (L3)
 Digital representation of clinical algorithms 

using standardized approaches
 Adopts international norms and standards 

(e.g. HL7 FHIR)
 Full documentation of processes
 Consistent with current WHO 

recommendations
 Can link with district health and supply 

chain management reporting systems 
 Can be adapted locally and expanded
 Open-source coding that can be executed 

on other mobile apps
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Iraq Phase 1 Pilot

• Objective:
• Assess feasibility and usability of the Frontline app 

• Methods:
1. Direct observation of clinical consultations (before and during pilot)
2. Collection of consultation data (during sick child visits)
3. User feedback surveys (post-training and end of pilot)

• Implementation:
• Training 
• Pilot data collection(26 days)
• 35 HCWs in 10 PHCCs, in 2 directorates of health
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Sick child consultations conducted in Frontline

Total number of consultations: 597

Total number of consultation days: 26

Average consultations/day: 23
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User feedback survey

• 81% (n=21) of healthcare workers found Frontline very easy or easy to use

• 77% (n=20) felt comfortable in their ability to use Frontline appropriately

• 84% (n=22) found Frontline to be extremely or moderately useful in 
supporting them to provide care for sick infants and children

• 73% (n=20) felt it was very feasible or feasible to implement Frontline in 
routine practice

• 88% (n=23) strongly trust or trust the classifications in Frontline; and 92% 
(n=24) strongly trust or trust the treatments 
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Observation of consultations by supervisors 

• Of 46 observations (2-59m), 93% (n=43) used the app during the 
consultation and 98% (n=45) completed the full consultation in the app

• 68% (n=26) of caregivers felt very comfortable or comfortable with the 
healthcare worker using the app during the consultation

• 21% (n=8) were neutral/had no opinion

• 10% (n=4) felt uncomfortable (largely due to the amount of time taken)
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Consultation time

• On average, 65% (n=17) of health care workers reported that the time spent in 
the consultation a lot longer or little longer with Frontline compared to without

• During observation, a consultation using Frontline took on average 2 minutes 
24 seconds longer than without (total of 11 mins 57 seconds)

* Observations using the app also skewed by outliers. Median and mode consultation times were shorter when 
using the app, compared to before

• Analysis of which stages of the consultation take the most time still to be 
analysed from the consultation data

Stage Mean Median Mode Max Min
Before 0:09:33 0:10:00 0:10:00 0:25:00 0:02:00

During 0:11:57 0:09:00 0:07:00 0:37:00* 0:04:00
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Did Frontline improve adherence to guidelines?

Children 2-59 months 
Pre-intervention (n=31) During pilot 

(n=40)

n % n %

Assessed for all danger signs 10 32% 34 85%

Assessed for cough 25 81% 35 88%

Assessed for diarrhoea 21 68% 31 78%

Assessed for history of fever 21 68% 28 70%

Weight measured 21 68% 39 98%

Temperature measured 25 81% 37 93%

Respiratory rate measured* 3/5 60% 13/14 93%

* among those with cough or difficulty breathing    
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Problems identified during observation visits

• 40% (n=16) reported a problem using Frontline, and a total of 22 problems 
were reported

0 1 2 3 4 5 6 7 8 9 10

Application crashed

Unable to sync data

Did not agree with the classification(s)
proposed by Frontline

Patient had a classification that was not in
Frontline

Took too much time

Problems reported with use of Frontline
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Key constraints

• Sample size
• Relatively small sample sizes used for this Phase 1 pilot

• Need research that is sufficiently powered for future stages

• Independence
• Observation findings are based on data gathered by supervisors

• Will be important to use independent researchers in future stages
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Summary of main findings

• User feedback was positive
• Healthcare workers found the app to be easy to use, feasible to implement in routine care, and 

they trusted the clinical decision support it provided

• Key issues identified
• Speed of the application, which caused consultations on average to take longer with the app

• Sync of data from the phone to the server

• Clinical algorithm issues arising from a combination of L2, L3, L4 constraints 

• High priority areas for improvement
• Add ‘advanced’ treatments (e.g. weight-based dosing, qualifier-based treatments)

• Add tasking (i.e. registration, basic measurements)

• Add multi-media (e.g. photos/video for diagnosis of skin conditions)
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Summary of main findings

• Digital Landscape
• Unable to fully assess other benefits (e.g. promotion of HL7 

FHIR/standards-based architecture; interoperability with other systems)

• Iraq investing heavily in digital health, largely product driven (e.g. DHIS2, 
HeRAMS)

• Warrants a more through landscaping and digital investment approach
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Future directions

• Scale-up country adoption
• Promote use of L2 and L3 content in partner systems
• Identify local partners for implementation in new settings

• Expand clinical scope around mother-child dyad
• Integrate additional content (well child; ECD; advanced treatments; immunization)
• Adapt for routine settings
• CCC content updated + published as v2 (e.g. w inclusion of referral not possible; new IMCI 

updates)

• Contribute to digital health at national level
• Promote HL7 FHIR® as a common interoperability standard for health within national digital 

health strategies
• Demonstrate how a common digital format can support other health system functions 

(e.g. surveillance, programme monitoring, supply chain management)



Thank you

On behalf of all the collaborating 
partners including the Ministry 
of Health, Iraq. 
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