
D e p a r t m e n t  o f  
H e a l t h  S c i e n c e s

Suzanne Freeman1,2, Clareece Kerby1, Nicola Cooper1,2, Alex Sutton1,2

Cochrane Colloquium, 18th September 2018
suzanne.freeman@leicester.ac.uk
1 Biostatistics Research Group, Department of Health Sciences, University of Leicester, UK, 2 NIHR 
Complex Reviews Support Unit

An interactive web application to aid 
diagnostic test accuracy meta-analysis

https://crsu.shinyapps.io/dta_ma/



Conflicts of Interest
I have no actual or potential conflicts of interest in relation to this presentation.

Acknowledgements
The Complex Reviews Support Unit (CRSU) is funded by the National Institute for Health 
Research (project number 14/178/29) 

Department of Health Disclaimer:
The views and opinions expressed herein are those of the authors and do not necessarily 
reflect those of NIHR, NHS or the Department of Health

https://crsu.shinyapps.io/dta_ma/



Background

• Diagnostic tests generally split individuals into healthy or diseased

• Routinely used to guide treatment decisions

• Some studies aim to identify a new diagnostic test that is still as acceptably 
accurate as the “gold standard” but less costly or invasive

• Accuracy of a diagnostic test often assessed by comparing to the “gold 
standard” in terms of sensitivity and specificity
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Meta-Analysis of DTA studies

• Meta-analysis of DTA studies synthesises sensitivity and specificity
– Important to take correlation into account

• Often performed using bivariate or hierarchical summary receiver operating 
curve (HSROC) models

• Results often presented as a summary receiver operating curve (SROC)

• Current software:
– Stata (metandi)
– R (mada, lme4, bamdit)
– SAS (MetaDAS)
– All require some form of expert knowledge
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What about RevMan?

• From the Cochrane Handbook for Systematic Reviews of DTA:
“The Moses‐Littenberg model is used in RevMan to provide reviewers with the facility to 

undertake purely exploratory analyses based on SROC curves without needing to export data 
out of RevMan. Because of the limitations of the Moses‐Littenberg method, RevMan does 
not provide parameter estimates or standard errors from this model as inferences should 
be based on hierarchical models that take separate account of within study sampling error and 

additional unexplained heterogeneity between studies.”

• To fit bivariate or HSROC models need to import model parameters from 
other software such as Stata, SAS or R
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Aim

To develop a freely available web-based “point and click” interactive online 
application which allows users to input their own data and conduct meta-
analyses of DTA studies including sensitivity analyses
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App Development

• R and the packages Shiny and lme4
– Shiny used to create the online application
– lme4 used for the statistical analysis (bivariate binomial model of Chu & Cole)

• Application hosted on the shinyapps server available at: 
https://crsu.shinyapps.io/dta_ma/

• Available to all users with an internet browser
– No specialist software required
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Example

• Fourteen studies assessing the use of the AUDIT-C (Alcohol Use Disorders 
Identification Test-Consumption) questionnaire for identifying patients with an 
unhealthy alcohol use problem
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Conclusions

• We developed a freely available interactive online application which meta-
analyses DTA studies, produces the SROC plot and allows sensitivity 
analyses to be conducted

• All tables and plots can be downloaded

• We think we achieved our initial aim however…To do list:
– Subgroup analysis/covariates
– Move list of included studies to separate panel (sensitivity analysis page)
– Test how much data the app can handle & different internet browsers
– Compatibility with RevMan
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