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WHO Digital Health Priorities are shaped by the Global Strategy on 
Digital Health 2020-25 → Extended to 2027
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To improve health 
for everyone, 

everywhere by 
accelerating the 

development and 
adoption of 

appropriate digital 
health solutions to 
achieve the health-

related SDGs

Promote global collaboration & 
advance the transfer of knowledge on 
digital health

Advance the implementation of 
national digital health strategies 

Strengthen governance for digital 
health at global, regional and national 
levels 

Advocate people-centered 
health systems that are 
enabled by digital health

Strategic Objectives



Standardized content enables reuse of data 
captured in clinical workflows for secondary 
purposes, reducing burden of data collection 
(Collect once, use many times)
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Case 
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Clinical 
Decision 
Support 
Service

Health 
System 
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Generate de-
identified case 
based reports after 
sentinel eventsCalculate indicators 

from anonymized data

Data 
generated 
from 
clinical 
workflows

Personal 
Health 
Record

Patient mediated 
exchange of personal 
health records

…and 
others

Health Information Exchange

Min. data 
set

Min. data 
set

Min. data 
set

EMR Labs
Community 

health systems Dispensing



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.
• 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



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 

(e.g. immunization 
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

• Operational specificity 
• 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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Examples



L1: WHO guidelines, recommendations and guidance references 
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Summarizes recommended 
routine immunizations for all 
age groups (updated in 2024) 
(29)

Detailed information of 
routine immunizations for 
children (updated in 2024) 
(29)

Recommendations for interrupted 
and delayed vaccination (updated 
in 2024) (29)

Summarizes WHO 
recommendations for the 
vaccination of health workers 
(updated in 2024) (29)

Analysis and use of health 
facility data: guidance for 
immunization programme 
managers (26)

Sample of the WHO/UNICEF joint 
report form on immunization (30)

The WHO Immunization Data 
Portal: providing access to 
important immunization data 
and insights (24)

Leave no one behind: 
guidance for planning and 
implementing catch-up 
vaccination (31)

Electronic immunization registry: 
practical considerations for 
planning, development, 
implementation and evaluation 
(15)

Monitoring metrics related to 
the global COVID-19 
vaccination strategy in a 
changing world (32)

Digital documentation of 
COVID-19 certificates: 
vaccination status: 
technical specifications 
and implementation 
guidance (28)

• Immunizations guidance in scope 
of immunizations’ DAK

• Consolidation of guidance 
documents & position papers

https://www.who.int/publications/m/item/table1-summary-of-who-position-papers-recommendations-for-routine-immunization
https://www.who.int/publications/m/item/table1-summary-of-who-position-papers-recommendations-for-routine-immunization
https://www.who.int/publications/m/item/table1-summary-of-who-position-papers-recommendations-for-routine-immunization
http://www.who.int/publications/m/item/table-2-summary-of-who-position-papers-recommended-routine-immunizations-for-children
http://www.who.int/publications/m/item/table-2-summary-of-who-position-papers-recommended-routine-immunizations-for-children
http://www.who.int/publications/m/item/table-2-summary-of-who-position-papers-recommended-routine-immunizations-for-children
http://www.who.int/publications/m/item/table-3-recommendations-for-interrupted-or-delayed-routine-immunization-summary-of-who-position-papers
http://www.who.int/publications/m/item/table-3-recommendations-for-interrupted-or-delayed-routine-immunization-summary-of-who-position-papers
http://www.who.int/publications/m/item/table-3-recommendations-for-interrupted-or-delayed-routine-immunization-summary-of-who-position-papers
http://www.who.int/publications/m/item/table-4-summary-of-who-position-papers-immunization-of-health-care-workers
http://www.who.int/publications/m/item/table-4-summary-of-who-position-papers-immunization-of-health-care-workers
http://www.who.int/publications/m/item/table-4-summary-of-who-position-papers-immunization-of-health-care-workers
http://www.who.int/publications/m/item/table-4-summary-of-who-position-papers-immunization-of-health-care-workers
https://www.who.int/publications/m/item/analysis-and-use-of-health-facility-data-guidance-for-immunization-programme-managers
https://www.who.int/publications/m/item/analysis-and-use-of-health-facility-data-guidance-for-immunization-programme-managers
https://www.who.int/publications/m/item/analysis-and-use-of-health-facility-data-guidance-for-immunization-programme-managers
https://www.who.int/publications/m/item/analysis-and-use-of-health-facility-data-guidance-for-immunization-programme-managers
https://data.unicef.org/wp-content/uploads/2015/12/WHO_UNICEF_JRF_EN_2016.xls
https://data.unicef.org/wp-content/uploads/2015/12/WHO_UNICEF_JRF_EN_2016.xls
https://www.who.int/data/immunization
https://www.who.int/data/immunization
https://www.who.int/data/immunization
https://www.who.int/data/immunization
https://www.who.int/publications/i/item/9789240016514
https://www.who.int/publications/i/item/9789240016514
https://www.who.int/publications/i/item/9789240016514
https://www.who.int/publications/i/item/9789240016514
https://iris.paho.org/handle/10665.2/34865
https://iris.paho.org/handle/10665.2/34865
https://iris.paho.org/handle/10665.2/34865
https://iris.paho.org/handle/10665.2/34865
https://www.who.int/publications/m/item/monitoring-metrics-related-to-the-global-covid-19-vaccination-strategy-in-a-changing-world--july-2022-update
https://www.who.int/publications/m/item/monitoring-metrics-related-to-the-global-covid-19-vaccination-strategy-in-a-changing-world--july-2022-update
https://www.who.int/publications/m/item/monitoring-metrics-related-to-the-global-covid-19-vaccination-strategy-in-a-changing-world--july-2022-update
https://www.who.int/publications/m/item/monitoring-metrics-related-to-the-global-covid-19-vaccination-strategy-in-a-changing-world--july-2022-update
https://www.who.int/publications/i/item/WHO-2019-nCoV-Digital_certificates-vaccination-2021.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-Digital_certificates-vaccination-2021.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-Digital_certificates-vaccination-2021.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-Digital_certificates-vaccination-2021.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-Digital_certificates-vaccination-2021.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-Digital_certificates-vaccination-2021.1


• Relevant health interventions 
and recommendations from 
the WHO guideline and 
guidance.

• To inform DAK scope.

• Roles, responsibilities, and 
essential interventions 
performed by targeted 
personas.

• Example for human centered 
design.

• Brief narrative description of 
how the targeted personas 
may engage with the digital 
system.

• Example for human centered 
design.

• Generic  workflows 
representing clinical and non-
clinical processes.

• To inform when data is 
collected and used & required 
features. 

• Data elements, used for clinical 
decision-making, indicators, 
and other data needs.

• To inform data collection forms 
and L3 interoperability 
requirements. 

• Decision tables representing 
counselling and treatment 
algorithms, and any other logic 
used to determine workflows 
paths or clinical actions.

• Indicators for reporting & 
monitoring with numerator, 
denominator of data elements.

• Linking person centered data 
to aggregate. 

• A non-exhaustive list of key 
functions and non-functional 
requirements for a digital 
tracking and decision support 
system.

• To inform system features. 

• Decision tables representing 
scheduling logic according to 
care plans.

*Previously combined with 
decision support logic

Each component of a L2 Digital Adaptation Kit (DAK) is used to 
inform the design of a digital system (i.e., requirements document) 
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Health 
Interventions & 

Recommendations 

1

Generic Personas

2

User Scenarios

3

Business Processes 
& Workflows

4

Core Data 
Elements

5

Decision Support 
Logic

6

Indicators & 
Monitoring

8
Functional & Non-

functional 
Requirements

9

Scheduling logic

7



L2: Operational | Preparing to go digital
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Key generic and related personas

Generic Personas



L2: Operational | Preparing to go digital
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Administer vaccine
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3. 
Does client 

require
vaccine(s)?

8. 
Are vaccine(s) 

able to be 
administered?

Yes10. Prepare 
vaccine(s)

11. Administer 
vaccine(s)

12. Dispose of 
waste

9. Inform client 
when to return for 

vaccine(s)

No

13. Update client 
record

14.  Monitor the 
client for any 

adverse reactions

15. 
Was there an 

adverse 
reaction?

No 18. Determine time 
for next visit 
(as needed)

Yes

16. Treat as 
appropriate

End

No

No

20.
Does client 
require a 

verifiable digital 
certificate?

Yes 21. Generate 
verifiable digital 

certificate

17. Report AEFI

         
2. Determine 

required    
vaccinations(s) 

5. Determine 
vaccine(s) to be 

administered based 
on contraindications

6. Check stock 
availability of 

recommended 
vaccines

C. Register client
1. Capture or 
update client 

history

         
4. Check 

contraindications
Yes

7. Counsel client & 
request consent

19. Provide 
vaccination record

Administer vaccine workflow

Business Processes & 
Workflows



L2: Operational | Preparing to go digital
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Core data elements & clinical decision support based on recommended vaccination schedule and potential 
contraindications 

Core Data Elements

Decision Support Logic



L2: Operational | Preparing to go digital
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Indicator calculation for % in target population who received one dose of yellow fever vaccine

• Indicators can be aggregated from individual level data rather than a separate reporting system

• Each ‘variable’ must be encoded to a standard terminology (ICD, ICHI, ICF, LOINC)

• Data dictionary, decision support logic, indicator tables, functional and non-functional requirements are in 
spreadsheet formats

Indicator ID Indicator name Indicator definition Numerator Denominator Disaggregation References Annotations
Description Computation Description Computation

IMMZ.IND.26 Immunization 
coverage for 
Yellow fever 
containing 
vaccine

The percentage in 
the target 
population who 
have received one 
dose of yellow 
fever vaccine 
during reporting 
period

Number of yellow 
fever doses 
administered 
through routine 
services during 
reporting period

COUNT of 
immunization 
events WHERE 
"Vaccine type" = 
"Yellow fever 
containing 
vaccines" AND 
"Date and time of 
vaccination" is 
during the 
reporting period

Number in target 
group

As defined by 
the Member 
States

Administrative 
area
Sex
Age in years
Age group 
(depending on 
schedule)

WHO / UNICEF joint 
reporting form
WHO Immunization 
data portal
WHO Immunization 
facility analysis guide
WHO Handbook on 
immunization data

The calculation for 
this indicator is in 
line with the 
administrative 
calculation 
provided on the 
WHO immunization 
data portal.

Collect once, use 
many times principle

Indicators & Monitoring



L2: Operational | Preparing to go digital
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Functional & non-functional requirements Digital health intervention – 
discrete functionality of 

digital technologies

Functional & Non-functional 

Requirements



L2: Design still matters and is context-specific to the country
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L3: Machine-readable | Interoperable digital components

17

Same recommendations in standards-based software code format 



Digital tools need to exist in the context of an ecosystem 
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Custom apps/ 
platforms

Custom app logic

Non-standardized, 
proprietary data 
models

Monolithic, siloed, proprietary software 
requiring integrations 

ANC App CRVS EIR Reporting

Custom 
integration

Custom 
integration

Custom 
integration

Clinical Quality 
Language (CQL)

Standards-
based apps/ 
platforms

Standards-
based app 
logic

Standardized 
data model

Standards-based architecture, allowing 
greater flexibility and scale



L4: Executable | Customizable software 
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Same recommendations manifested in reference software applications that can be adapted and deployed in countries 



SMART Guidelines are a new approach to representing WHO content as 
digital health components to preserve fidelity and accelerate uptake 

Image sources: 
OpenSRP FHIR Core COVID-19 vaccine EIR, Google Open Health Stack

AFRO Precision public health team
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Narrative Operational Machine Readable Executable Dynamic

Standards-based, Machine Readable, Adaptive, Requirements-based, Testable

EXISTING MODEL WITH 
ENHANCEMENTS

PREPARING TO GO 
DIGITAL

 

INTEROPERABLE 
DIGITAL COMPONENTS

CUSTOMIZABLE 
SOFTWARE

ADVANCED ANALYTICS FOR 
PRECISION HEALTH



WHO SMART 
Guidelines

SMART Guidelines are only one piece of transformation
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SMART Guidelines are not…

 Only about digital

 Only DAKS

 Just a clinical solution, or data solution

 A digital app version of the guidelines

 Bound to a specific digital solution, product, 
or platform

 A way to push ministries into specific 
software solutions

 A singular solution to system interoperability 
and health information exchange

✓A methodology of documentation for 
digital interventions

✓Tools used to support governance of 
digital technologies used for health 

22

They are…

✓Help identify gaps in the science and 
existing clinical guidelines 

They also…



Leveraging the SMART Guidelines to establish technical 
specifications for a personal health record 
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Healthcare worker

Individuals

Person-centered point of 
service systems

SMART Guidelines: 
trusted interoperable 

health content for 
service delivery and 

decision support

Personal health wallet
SMART Guidelines: 
enables individual’s 

agency over personal 
health records

Health encounter Patient Mediated Exchange

Using the Global 
Digital Health 
Certification 

Network (GDHCN)



SMART Guidelines combined with the use of the GDHCN allow for the 
ability for verifiable personal health records nationally or internationally
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EIR/HBR 
software A

Country A

EIR/HBR 
software B

Country B

EIR/HBR 
software C

Country C

Certificate 
issuance 

software A

Certificate 
issuance 

software B

Certificate 
issuance 

software C

Bilateral verification through 
a federated GDHCN

SMART Guidelines 
standards 

Country 
A

Country 
B

Country 
C

SMART Guidelines 
standards 



Community of partners 
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Thank you!
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For more information, please contact:
SMART@who.int 

DAK for Community Health, 
Campaign Payments, and 

Surveillance are in progress

mailto:SMART@who.int


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
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