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Agenda 

• Introduction to WHO guidance rationale & process
• Deep-dive on Guidance for using modelling for immunization 

decision-making
• Questions & Answers
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Introduction:
WHO guidance 
rationale & process
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Mathematical modelling of infectious diseases

Mathematical models are tools that simplify real world 
systems

.. A “model” is a set of equations translated into computer 
codes, using software programs

.. Models can synthesize available evidence and information

.. Models can simulate how diseases spread 

.. Models can estimate the impact of interventions such as 
vaccination programs
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WHO guidance development (2023-25)

An initiative led by WHO, informed by advice from the WHO 
Immunization and Vaccine-related Implementation Research 
Advisory Committee (IVIR-AC) advised on Guidance for using 
modelling for immunization decision-making

• Target group: stakeholders involved in immunization 
decisionmaking (NITAGs, EPI managers, immunization 
technical working groups, RITAGs, and technical partners)
• Interpret modelling assumptions and uncertainty
• Assess relevance and credibility of results
• Apply modelling within Evidence-to-Decision processes

• Helpful advice on how to position modelling as input 
among other sources of evidence 

Meeting of the Immunization and Vaccine-related Implementation Research Advisory Committee (IVIR-AC), February 2023

https://www.who.int/publications/i/item/who-wer9813-127-144
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WHO guidance development: three-stage approach

Decision maker needs 
assessment informed 
content and format of the 
guidance

Training and ongoing support 
through existing mechanisms 
for NITAGs and national 
decision makers

WHO Guidance for Using 
Modelling for Immunization 
Decision-Making



Step 3: Training and ongoing supportStep 2: Guidance document
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What decision-makers need from modelling guidance

Step 1:  Needs assessment

Study objectives

Leask et al., 2025, Vaccine

Qualitative needs assessment 
study across six WHO regions

Understand how modelling is currently used

Identify end-user needs and challenges

Define the most useful guidance formats

Varied use
Use differs across countries, 

income groups, and 
decision-makers

Local context 
Resources, capacity, data, 
and local priorities shape 

use

Translation capacity
Users need support with 

assessing, validating, and 
communicating modelling 

results

Co-creation
Trust-based relationships 
and routine engagement 
between modellers and 

decision-makers are critical

Preferred format 
Guidance document 

accompanied by interactive 
training and community of 

practice 

https://doi.org/10.1016/j.vaccine.2025.126800
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Step 3: Training and ongoing supportStep 2: Guidance documentStep 1:  Needs assessment

Objective
Help decision makers to interpret, use, and apply modelling 
to support evidence-informed decision-making

Target audience
✓ NITAG and RITAG members, including secretariats
✓ EPI managers
✓ Technical working groups and partners

Link
https://iris.who.int/handle/10665/385083. 
License: CC BY-NC-SA 3.0 IGO

QR Code to the guidance document

WHO guidance publication

Sim et al., 2026, Vaccine

Commentary with context and 
rationale for the guidance

https://iris.who.int/handle/10665/385083
https://doi.org/10.1016/j.vaccine.2026.128239
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Next steps
Planned activities for 2026-28

NITAG technical capacity strengthening 
through online course, training, and 
ongoing support

Training modules tailored to pressing 
policy questions faced by NITAGs and 
country decision makers

Community of practice for knowledge 
sharing, peer-to-peer learning, and 
collaboration

Partnership with local institutions across 
six WHO regions

Step 3: Training and ongoing supportStep 2: Guidance documentStep 1:  Needs assessment
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Guidance for using 
modelling for 
immunization 
decision-making
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How to determine whether modelling could provide 
useful information for your decisions

Key tools from the guidance document

   Modelling is particularly useful when:
• Overall population impact is not captured in 

available studies
• Impact can be expected only several decades in the 

future
• There is uncertainty about virus evolution or vaccine 

characteristics
• There is a need to explore multiple hypothetical 

scenarios about vaccination strategies
• There is a need to compare scenarios with 

counterfactuals that cannot be evaluated in the 
real-world settings

• Incomplete and insufficient surveillance data

Chapter 2 from the guidance document

Modelling is one of many sources of information 
and may not always be necessary or 
appropriate
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How to put modelling in the evidence-to-decision process

Chapter 2 from the guidance document

Key tools from the guidance document
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How to participate in the modelling process 

Chapter 4 from the guidance document

Key tools from the guidance document
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How to collaborate effectively with modelers

Chapter 3 from the guidance document

Key tools from the guidance document
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How to appraise and evaluate modelling results 
Problem formulation questions 
❑ What is the decision or policy question 

of interest? Can it be addressed through 
modelling?

❑ What modelling question does the study 
try to address? Does it match the policy 
question? 

Data contextualization questions 
❑ What data were used? Are they 

representative of the population of 
interest?

❑ Where did the data come from?
❑ How were data gaps addressed?
❑ Was a quality assessment conducted?

Model development, fitting and 
validation questions
❑ What type of model will be most appropriate to 

answer the policy question of interest?
❑ How will the model be assessed to determine 

whether it fits to the data and whether it makes 
epidemiological sense?

❑ What outcome measure should the model 
estimate to best answer the policy question of 
interest?

❑ What model structure will best capture the 
main sources of uncertainty?

❑ How will the model incorporate key 
mechanisms of disease epidemiology, 
dynamics and progression, transmission 
patterns, population behaviour, immunity and 
vaccine introduction?

❑ How will model assumptions be made to align 
with available data and evidence? On what 
basis will these assumptions be made? How 
realistic will they be?

❑ How will these key assumptions and 
mechanisms in model structure impact model 
results?

❑ How will the number of vaccine doses received 
(dose dependencies) be tracked in the model 
structure? 

Scenario formulation and result 
interpretation questions
❑ What can be learned about the policy 

question from interpreting modelled 
outcomes and scenarios?

❑ What are the most important model 
findings? How might they provide insights 
for the decision?

❑ For what period of time were impacts 
measured?

❑ What assumptions were tested across a 
range of scenarios? 

❑ Is the full range of uncertainty around key 
parameters explored sufficiently?

❑ Do key model results change qualitatively 
within the observed range of uncertainty of 
key parameters? 

Key tools from the guidance document

Chapter 3 from the guidance document



Immunization, Vaccines and Biologicals 20

Putting guidance into practice:
NITAG recommendations for HPV vaccination
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In summary: How can NITAG use modelling for HPV vaccination 
recommendations?

Example modelling question
“What will be the health and economic impact of implementing an 
immunization programme for one dose versus two doses for girls and/or 
boys in specific age groups in the country?”

Example policy question
“Should the country vaccinate against HPV, and how is it best implemented?” 

Review available local data, identify 
gaps, and assess data quality
• Cervical cancer burden and reporting 

system
• HPV vaccine effectiveness 

(1 dose vs. 2 doses)
• Immunization program and disease 

treatment costs, etc.

Build a model OR use existing 
modelling results
• Model structure or specification for HPV 

transmission in the country
• Impact of assumptions on modelling 

results and uncertainty
• Comparison between modeling results 

with real-world data or expected 
patterns 

Formulate scenarios and interpret 
results
• Scenarios (e.g. different schedule, 

coverage rates, age range, girls and 
boys)

• Relevance of modelling results to the 
policy question and local context

• Critical questions to engage with 
modelling results

Evaluate the modelling and translation process

Integrate modelling results into recommendations  
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Preparing for TB vaccine introduction in Africa



Clinical & Policy 
TAG

Finance & 
Access WG

Country 
readiness WG

WHO TB Vaccine Accelerator:
Three WGs are integrated with each other, and work 
with other partners and networks



24Catalysing solutions for equitable global access and sustainable financing for novel tuberculosis vaccines for adults and adolescents

Finance & Access Working Group 
Taskforce 2 on early global economic evidence generation

https://www.who.int/publications/i/item/9789240116900
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Taskforce 2 scope focuses on economic evidence to 
accelerate access and financing decisions and early signals

Interventions: Novel TB Vaccines for adults and adolescents

Value chain: Economic evidence related to finance and access to products

Models and estimates: Global cost-effectiveness analyses based mathematical modelling, budget impact estimates, 

cost of production estimates that enable countries and donors to prioritize TB vaccine demand and financing; epi data& 

other need to generate these estimates

Uncertainties: In the absence of complete data, scenario planning through modelling can guide early strategies 

Timing and early nature of the work: Comprehensive evidence at this stage will also support risk assessments for 

demand and financing, and pricing assumptions, ensuring public health needs translate into funded demand. 

National decision-making and budget allocation processes will occur at a later stage, with final trial data and product 

licensure. The work today supports early signals needed on access and financing. 
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Slide from the previous NISH webinar:
How to put modelling in the evidence-to-decision process

Chapter 2 from the guidance document

Source: Dr waasila Jassat.  NAGI TB Vaccine Working Group Chair. NISH WHO Webinar: Mathematical Modelling for New TB Vaccine Decision-Making in Africa
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Conclusion

• Mathematical models can simulate how diseases spread and estimate the impact 
of interventions such as vaccination programs.

• Modelling is one of many sources of information and may not always be necessary 
or appropriate. 

• There is no single, “correct” model for all types of policy question, and the 
appropriateness of a model could be determined primarily based on the question.

• And therefore it is important to ask critical questions that make assumptions, 
uncertainty and relevance of modelling results explicit. 

• Co-creation between local  decision makers and local modellers, based on local 
data, is key to contextually relevant modelling results. 

• Key tools from WHO guidance could be applied to TB vaccine introduction in Africa.

QR Code to the guidance document



Immunization, Vaccines and Biologicals 28

Thank you

For further questions, please reach out to sims@who.int

mailto:sims@who.int
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