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Learning outcomes

• To have read and understood a modelling paper
• To know the main components of a modelling paper

• To be able to identify the key assumptions and to 
critically appraise a modelling papers



Paper discussion: Introduction(s)

Who
– Regularly reads scientific papers? 
– Has never read a modelling paper before? 
– Has read this paper? 



What is it? Why is that useful?
• What is a critical appraisal of a scientific paper?

- It’s a process used to identify the strengths and weaknesses of a 
research article in order to assess the usefulness and validity of 
research findings (Young & Solomon; Nature, 2009)

• Why critically appraise a scientific paper?
- You might use the outcomes of modelling! Same approach for 

clinical trials and other studies 

• What are the key things to bear in mind when reading a scientific 
paper?

o An evaluation of the appropriateness of the study design for the research question and a careful 
assessment of the key methodological features of this design. 

o The suitability of the statistical methods used and their subsequent interpretation, potential conflicts of 
interest and the relevance of the research to one's own practice. (Young & Solomon; Nature, 2009)



TB case detection is suboptimal

7
WHO, 2016



Introducing the new tool: Xpert MTB/RIF

• Automated PCR-based test

• Provides results within 2 hours

• Detects over 70% of smear-

negative TB
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Boehme et al, NEJM 2010 http://who.int/tb/laboratory/mtbrifrollout/en/
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What’s going to happen? 

• “The widespread introduction of new diagnostic 
testing platforms will allow TB to be diagnosed 
early and accurately” 

• “Less advanced forms of TB will be diagnosed”
• “Treatment delays will be reduced”
• “Disease transmission will decrease” 
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Xpert MTB/RIF implementation manual, WHO 2014

The “optimistic” view
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A comprehensive view of new diagnostics

12
MacPherson et al, Bull World Health Organ 
2014

Boehme et al, NEJM 2010



Paper for today’s discussion

Bull World Health Organ 2012; 90:739-747A



Model structure (Fig 1)



Model calibration (Fig 2)

1997-2010 WHO TB 
incidence and 95% 
CI



Scenario I: Sputum smear 
microscopy under the reference 
case operational scenario

Scenario II: New tool with 70% 
sensitivity for smear –ve and 100% 
for smear +ve replacing ss 
microscopy

Scenario III: New tool + other 
interventions to shorten patient 
delay, increase access to care and 
treatment success rate 

Model projections (Fig 3)



Sensitivity analysis (Fig 4)



Structure of this session

• Work in groups
• Group feedback and summary

Ø3 of the most interesting/hotly debated points from the discussion 
(Good / Bad / Ugly)



Aspects to consider

AREA KEY QUESTIONS

Aims 1) Research question/hypothesis    (clearly stated?)

Methods
2) Model structure       (what model techniques?)
3) Model assumptions      (clearly explained?)
4) Parameters
5) Fitting and sensitivity

Findings 6) Values and general outcomes  (what are they? original?)

Conclusions 7) Discussion and limitations (modelling useful to explore the 
research question?)



Group feedback & Summary



Further reading #1

21
Langley et al, Lancet Global Health 2014
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Courtesy of Prof. ChurchyardChurchyard et al, Lancet Global Health 2015

Further reading #2


