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The consultation took place at World Health Organization headquarters, Avenue Appia 20, 

Geneva, Switzerland on 26-29 April 2017 and was chaired by Professors Helen Ward, 

Imperial College London, UK and Thomas Trikalinos, Brown University, Providence, USA. 

The agenda of the meeting is found in the Annex. 

 

1. Background 

WHO guidelines cover a wide range of public health, health system and clinical topics and are 

developed using processes and methods to ensure they are of high-quality and contain 

credible recommendations. Increasingly WHO staff are faced with decisions regarding 

whether to include the results of modelling in the evidence base used to inform 

recommendations, and if so, how to evaluate the results of models and to integrate those 

results with primary data to inform a recommendation. Currently there are no widely agreed-

upon methods for accomplishing this, either at WHO or in the international community of 

guideline developers.   

Modelling studies are increasingly performed to address questions about the effectiveness of 

interventions for specific population groups and settings, which differ from the carefully 

controlled conditions in which randomized controlled trials (RCTs) are typically conducted.  

Modelling studies are also used to assess long term outcomes and to bridge the gap between 

efficacy and (long-term) effectiveness, thus obtaining “real world evidence” (1-4). 

Mathematical modelling is relevant to infections for which population-level effects such as 

herd immunity are not captured by trials of individuals, and to assess the epidemic potential of 

new outbreaks (5, 6). Modelling may also be useful in the context of prioritising and planning 

clinical trials (7). Finally, mathematical modelling has been used in economic evaluations of 

clinical and public health interventions (5). The WHO Handbook for Guideline Development 

(8) recognizes the role of modelling in economic evaluations that inform recommendations 

and mathematical modelling studies have been incorporated into WHO guidelines.  

This consultation was part of a project  funded by WHO to develop technical guidance on if, 

when and how to incorporate the results of modelling into WHO guidelines and to develop 

training materials for WHO staff and for members of WHO-sponsored guideline panels.    

 

2. Meeting objectives 

The objectives of the consultation were to develop general guidance for WHO staff who are 

not experts in modelling on if, when and how to consider and integrate the results of 

mathematical modelling into the body of evidence upon which recommendations in WHO 

guidelines are based. Specifically:  

 When it is appropriate to consider modelling studies as part of the evidence that supports 

a guideline? 

 How should the quality and risk of bias in mathematical modelling studies be assessed? 

 Can the Grading of Recommendations Assessment, Development and Evaluation 

(GRADE) approach be adapted to assess the quality of a body of evidence and for 

formulating recommendations to include the results of modelling? 
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3. Participants 

The following people participated in the consultation at WHO headquarters in Geneva: 

 

Name Affiliation Country  Remarks 

Tom Trikalinos Brown University USA Chair  

Helen Ward Imperial College London United Kingdom Chair  

Christian Althaus University of Bern Switzerland  

Patrick Bossuyt University of Amsterdam The Netherlands 28-29 April only 

Matthias Egger University of Bern Switzerland  

David Fisman University of Toronto Canada  

Gordon Guyatt McMaster University Canada  

Tim Hallett Imperial College London United Kingdom  

Mark Helfand Oregon Health & Science University USA  

Rodney Jackson University of Auckland New Zealand  

Leigh Johnson University of Cape Town South Africa  

Nicola Low University of Bern Switzerland  

Veena Manja McMaster University Canada  

Georgia Salanti University of Bern Switzerland  

Anna Schöni University of Bern Switzerland  

Holger Schünemann McMaster University Canada  

Julie Ann Simpson University of Melbourne Australia  

Christopher Dye  World Health Organization Switzerland 27 April only 

Philippa Easterbrook World Health Organization Switzerland 29 April  only 

Nathan Ford World Health Organization Switzerland  

Daniel Hogan World Health Organization Switzerland  

Susan Norris World Health Organization Switzerland  

Gretchen Stevens World Health Organization Switzerland   

This meeting report summarizes the presentations made at the meeting and the discussions 

that followed. Some key slides shown at the meeting are reproduced in the report, the slides 

for each presentation, and other key documents are available via the hyperlinks in the text.   

 

Wednesday 27 April 2016 

4. Scope and aims of the meeting 

CHRISTOPHER DYE, Director of Strategy, Office of the Director-General welcomed 

everyone to the meeting on behalf of Margaret Chan, Director General and stressed the 

importance of this consultation. After a round of introductions and the review of declarations 

of interest and code of conduct for WHO experts, SUSAN NORRIS (slides) summarized the 

scope and aims of the meeting: to develop guidance for WHO staff on: (i) when it is 

appropriate to consider modelling studies as part of the evidence that supports a guideline; (ii) 

how to assess the quality and risk of bias in mathematical modelling studies; and (iii) how to 

adapt the GRADE approach for assessing the quality of a body of evidence and for 

https://www.dropbox.com/s/4kxkxpqymi55o43/Norris%20modelling%20meeting%20intro.pdf?dl=0
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formulating recommendations to include the results of modelling. The project output will be a 

guidance document for WHO staff, which will address the points listed in Figure 1.  

 

Figure 1 - Project output: Guidance document for WHO staff 

1. Background 
2. Scope, purpose, objectives 
3. Definitions: types of models, key terms related to modelling 
4. Types of questions that can be answered with modelling and where modelling 

is not indicated 
5. Principles underlying high-quality models 
6. Assessing the quality of individual models: model calibration and validation 
7. Optimal reporting of models 
8. Limitations of models 
9. How to incorporate the results of models into GRADE for assessing quality 

(certainty) of evidence 
10. Results of models and the formulation of recommendations 

 

 

5. Guideline development at WHO and the need for guidance on the use of 

mathematical modelling 

SUSAN NORRIS (slides) gave an overview of WHO and of guideline development at 

WHO. The primary role of WHO is to direct and coordinate international health within the 

UN system, and provide guidance in the areas of:  (i) health systems; (ii) promoting health 

through the life course;  (iii) non-communicable diseases;  (iv) communicable diseases; and 

(v) preparedness, surveillance and response.  

A WHO guideline is defined as “any document, whatever its title, that contains WHO 

recommendations about health interventions, whether they be clinical, public health or policy 

interventions.”  

A recommendation “provides information about what policy makers, health care providers or 

patients should do. It implies a choice between different interventions that have an impact on 

health and that have ramifications for the use of resources.”  

Following the article of Oxman et al. in 2007 (9) on the use of evidence in WHO guidelines 

which concluded that WHO guidelines relied heavily on expert opinion and that systematic 

reviews were rarely used for developing recommendations, a standard process for guideline 

development at WHO was put in place.  The WHO Guidelines Review Committee (GRC) was 

established to develop and implement procedures to ensure that WHO guidelines are 

consistent with internationally accepted best practices, appropriately based on evidence and 

transparent. The WHO Handbook for Guidelines was revised (link) and standards for 

guideline development were implemented, including a process for development and approval 

and reporting of evidence and recommendations. This 9-step process includes: (1) formulation 

of a clear definition of scope and target audience; (2) setting up a broad and representative 

guideline development group; (3) declaration of interests and management of conflicts of 

interests; (4) development of key questions for systematic reviews using PICO format 

(Patients, Intervention, Comparison, Outcome); (5) conduct of one or more systematic 

reviews, and quality assessment and synthesis of the body of evidence for each question; (6) 

formulation of recommendations based on the evidence and other explicit considerations; (7) 

https://www.dropbox.com/s/4kxkxpqymi55o43/Norris%20modelling%20meeting%20intro.pdf?dl=0
http://www.who.int/publications/guidelines/guidelines_review_committee/en/
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development of a plan for implementation and updating; (8) impact evaluation; and (9) 

updating (Figure 2).   

 

Figure 2 – Guideline development at WHO (8)  

 

 

GRADE, Grading of Recommendations Assessment, Development and Evaluation GRC, Guidelines Review 

Committee  

 

WHO guidelines use the GRADE approach which provides an explicit approach to assessing 

the quality of the evidence across studies and outcomes, and translating evidence to 

recommendations. The members of the Guideline Development Group (GDG) formulate 

recommendations and approve the final guideline. They are supported by the WHO Steering 

Group and other WHO staff, technical consultants, and the guideline methodologist who 

provides technical expertise on systematic review and guideline development methods. Other 

contributors include the Systematic Review Teams that perform and present the relevant 

reviews, and the External Review Group, which provides peer review.  

In the discussion, it was stressed that the objective of this consultation is not to develop 

methods for, or detailed guidance on modelling but to provide more general guidance for 

WHO staff who are not experts in modelling on if, when and how to consider and integrate 

the results of mathematical modelling into the body of evidence upon which 

recommendations in WHO guidelines are based. Many different types of models and 

modelling studies may be relevant to WHO guidelines, including decision-analytic and cost-

effectiveness models. Models that examine economic efficiency, including cost-effectiveness 

were deemed to be out of scope for the purpose of the present consultation as a separate 

technical unit at WHO is primarily responsible for economic analyses. The glossary that was 
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