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MetaDTA User Guide Version 1.0

1. Introduction

MetaDTA is an interactive web-based application for conducting meta-analysis of diagnostic test
accuracy studies and was developed by the NIHR Complex Reviews Support Unit (CRSU). Diagnostic
tests generally comprise of a measure which splits individuals into healthy or diseased. To assess
accuracy, a diagnostic test is compared to the “gold standard” test which is assumed to provide the
true diagnosis of individuals. There are two parameters which are often used to assess the accuracy
of diagnostic tests. Sensitivity is the proportion of patients with the disease correctly diagnosed by the
test. Specificity is the proportion of patients without the disease correctly diagnosed by the test. For
those new to this topic, an interactive primer (also developed by the CRSU) on the evaluation of
diagnostic test accuracy can be found here: https://crsu.shinyapps.io/diagprimer/.

A meta-analysis of diagnostic test accuracy (DTA) studies synthesises both sensitivity and specificity
from multiple studies to evaluate the performance of a diagnostic test. The results are often presented
either around a mean point or as a summary receiver operating characteristic (SROC) curve. MetaDTA
produces SROC plots, and pooled estimates for sensitivity and specificity together with uncertainty in
their estimation. MetaDTA has a wide range of graphical features allowing you to customise the SROC
plots and consider the distribution of quality assessment results or other covariates. MetaDTA can
also be used to aid sensitivity analyses by examining the impact on the results when excluding studies.

MetaDTA has been built using R software and primarily the existing R packages Shiny and Ime4?. Shiny
allows users to build interactive web applications and host them on a server. Although the app uses
R, running on the server in the background, the user never interacts directly with it nor needs to know
anything about R. The statistical analysis is conducted using the package Ime4. A full list of all R
packages used in the building of MetaDTA can be found on the References page of MetaDTA (see
Section 7). MetaDTA is available to any user with an up-to-date web browser, without requiring any
specialist software. MetaDTA is available at https://crsu.shinyapps.io/dta_ma/.

We kindly ask you to cite MetaDTA whenever its output is used. MetaDTA should be cited as: Freeman
SC, Kerby CR, Patel A, Cooper NJ, Quinn T, Sutton AJ. Development of an interactive web-based tool
to conduct and interrogate meta-analysis of diagnostic test accuracy studies: MetaDTA. BMC Medical
Research Methodology 2019; 19: 81.

In this User Guide we will demonstrate the features available within MetaDTA version 1.43 (14%
August 2019). We will start by showing you how you can upload your own dataset to MetaDTA and
then demonstrate the features of MetaDTA using one of the inbuilt datasets. The MetaDTA home
page is shown in Figure 1. MetaDTA consists of five pages (Load Data, Meta-Analysis, Sensitivity
Analysis, Prevalence and References) which can be accessed by clicking on the appropriate page name
in the grey bar at the top of the web page. This User Guide will guide you through each page in turn.
Any feedback or queries about MetaDTA should be sent to ajs22@le.ac.uk.


https://crsu.shinyapps.io/diagprimer/
https://crsu.shinyapps.io/dta_ma/
mailto:ajs22@le.ac.uk

MetaDTA User Guide Version 1.0

MetaDTA: Diagnostic Test Accuracy Meta-analysis I Home  LoadData  Mefa-Analysis  Sensitivity Analysis ~ Prevalence  References I

MetaDTA: Diagnostic Test Accuracy Meta-Analysis W .43 (14th August 2019)

Navigate to a page using the grey
= | bar at the top of the page
= S
= 7 :
i

o~
o = HSROC curve

@ Summary estimate

— 95% Confidence region

""" 95% Predictive region
= & Data

T T T T T T
0.0 0z 0.4 06 08 1.0

False Positive Rate
Suzanne Freeman, Clareece Kerby, Amit Patel, Nicola Cooper, Terry Quinn, Alex Sutton
For feedback/guestions about this app please contact suzanne. freeman@leicester.ac.uk

App powered by Rshiny with statistical analyses performed using the package Imed:
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Figure 1: MetaDTA home page



MetaDTA User Guide Version 1.0

2. Loading your own data

The Load Data page consists of a grey box on the left hand side of the page and three tabs: File Upload,
Example Datasets and Data for Analysis (Figure 2). MetaDTA can upload data from delimited files. The
files can be comma, semicolon, tab or space delimited. The first row of the data file should contain
the column headings and these have to be labelled a specific way (explained in the app see Figure 2
and below). Column headings are specified on the ‘File Upload' tab (Figure 2). To assist with the
labelling of column headings inbuilt datasets are available to download (see Section 3).

As a minimum there should be six columns containing the author, year, number of true positives, false
negatives, false positives and true negatives. However, MetaDTA can also handle data relating to
quality assessment using the QUADAS-2 tool? and covariates. QUADAS-2 consists of four key domains:
patient selection, index test, reference standard, flow and timing. All four domains are assessed for
risk of bias and the first three in terms of applicability concerns giving a total of seven domains. To
include quality assessment results within MetaDTA all seven columns are required. Study-level
covariates can be added by including an additional column per covariate.

To load your own dataset:

1. Select the correct "File delimiter' option from the list in the grey box (Figure 2)

2. Click the "Select' button at the top of the grey box (Figure 2)

3. A box will appear which will allow you to navigate through your computers file system until
you find the file you wish to upload

4. Select the file you wish to upload and click open

5. Once the upload is completed a blue bar will appear showing ‘Upload complete' (Figure 3)

6. Click on the "Data for Analysis' tab if you want to check your dataset has uploaded in the
format expected (Figure 3)
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Step 1: Select Step 2: Press Select button to find Instructions for column
file delimiter the file you wish to upload headings

MetaDTA: Diagnostic Test Accuracy Meta-anal me LoadData  Mefa-Analysis  Sensitivity Analysis ~ Prevalence  References

ey e File Upload Example datasets Data for Analysis

Select
Please select a file to upload
Default maximum file size is 5SMB The file should contain at least six columns. Labelling of columns is case sensitive.
The first column should be labelled author and contain the name of the study author. The author name must be unigue for each
. i study.
File options

The second column should be labelled year and contain the year of publication.

# First row as column headings
The third column should be labelled TP and contain the number of patients with a frue positive test result.

File Delimiter The fourth column should be labelled FN and contain the number of patients with a false negative test result.

@ Comma The fifth column should be labelled FP and contain the number of patients with a false positive test result
Semicolon The sixth column should be labelled TN and contain the number of patients with a true negative test result.
Tab

Space

Including quality assessment data (optional)

To allew the quality assessment results from the QUADAS-2 tool to be incorporated inte the plots an additional seven columns are

Select example dataset required.

The seventh column should be labelled rob_PS | representing the risk of bias in terms of the patient selection.

: i:i:?;:m Ascecsment The eighth column should be labelled rob_IT | representing the risk of bias in terms of the index test.
With Covariates The ninth column should be labelied rob_RS , representing the risk of bias in terms of the reference standard.
With Quality assessment and Covariates The tenth column should be labelied rob_FT , representing the risk of bias in ferms of the fiow and timing.
The eleventh column should be labelled ac_P§ | representing the applicability concerns in terms of the patient selection.
Download example datasets The twelfth column should be labelled ac_IT , representing the applicability concerns in terms of the index test

& Standard E ‘ The thirteenth column should be labelled ac_RS , representing the applicability concams in terms of the reference standard
andard Example

These columns should contain the numbers 1, 2 or 3 which represent low, high or unclear risk of bias/applicability concerncs
& Quality Assessment Example respeciively.

2, Covariate Example
For information about the QUADAS-2 tool and now to use it please visit

hittp:

& Quality Assessment and Covariate Example

w.bristol.ac. ukipopulation-health-sciences/projects/quadasiquadas-2/

Inluding covariates (optional)

If any covariates are to be added to the file they should be included as the last columns in the file. If quality assessment data is not
included in the file the covariates should be enfered starting at the seventh column. If quality assessment data is included in the file
the covariate dafa should be entered starting at the fourteenth column. Muliple covariates can be enfered.

hote: Excel files should be saved in csv format and the separator option 'comma’ selected for upload

Figure 2: Load Data page showing the File Upload tab and highlighting steps 1 and 2 to upload your
own dataset

MetaDTA also includes example datasets available for you to download (see Section 3). The "Data for
Analysis' tab will always display the dataset that is currently loaded and used for analysis within
MetaDTA. Prior to upload of your own dataset this tab will display the inbuilt default dataset.
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Step 5: Blue bar appears Step 6: Data for Analysis tab always
indicating upload complete displays the dataset currently in use

MetaDTA: DiagnostifqTest Accuracy Meta-analysis  Home  LoadData  Meta-Analysis  Sensitifly Analysis  Prevalence  References

Please select a file File Upload Example datasets

author year TP FN

Select | auditc.cav

jte 26 a9 0 7

Aertgeerts01 2001 126 51 272 1543

Default maximum file size is 5SMB
Aertgeerts02 2002 19 10 12 192

. . Eradley03 2003 36 3 78 276
File options

) ) Bradley07 2007 130 19 21 as59
# First row as column headings

Bush 1008 84 2 3 20

R Gomez 2006 68 0 M2 423

® Comma Gordon 2001 752 0 3226 2077

Semicolon Gual 2002 59 5 55 136

E Rumpf 2002 142 50 571 2788
Space

Seals 2006 137 24 107 358

Selin 2006 57 3103 437

Select example dataset Tsai 2008 21 ; 21 55

® Standard
With Quality Assessment
With Covariates

Tuunanen 2007 152 51 a8 254

With Quality assessment and Covariates

Download example datasets
& Standard Example
2 Cuality Assessment Example
& Covariate Example

& Quality Assessment and Covariate Example

Figure 3: Load Data page showing the File Upload tab and highlighting steps 5 and 6 to upload your
own dataset

Helpful Hints for uploading your own dataset to avoid error messages

e Excel spreadsheets must be saved in comma separated value (csv) format before uploading
to MetaDTA

e The labelling of column headings is case sensitive

e The author field should be unique for every row of data

e At the time of upload, studies must be ordered by the "author’ column alphabetically from A
to Z (Excel can do this easily)
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3. Using an inbuilt dataset

MetaDTA comes complete with four inbuilt datasets which can be used to familiarise yourself with
the features of MetaDTA. The four datasets are also available to download in csv format and can be
used to help ensure that your own data is in the correct format for upload to MetaDTA. These datasets
can be accessed from the grey box on the Load Data page.

In the grey box under the heading "Select example dataset' there are four options (Figure 4):

e Standard: a dataset containing six columns for author, year, true positive, false negative, false
positive and true negative, the default option.

e With Quality Assessment: contains the same six columns as the Standard dataset with an
additional seven columns corresponding to the seven domains of QUADAS-2.

e  With covariates: contains the same six columns as the Standard dataset with additional
columns corresponding to covariates (one column per covariate).

e With Quality assessment and Covariates: contains the same six columns as the Standard
dataset with an additional seven columns corresponding to the seven domains of QUADAS-2
and additional columns for covariates.

Under the heading ‘Download example datasets' the four inbuilt datasets can be downloaded by
clicking on the corresponding button (Figure 4). The datasets will download as csv files.
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MetaDTA: Diagnostic Test Accuracy Meta-analysis  Home  LoadData  Meta-Analysis  Sensitivity Analysis ~ Prevalence  References

Please select a file File Upload Example daiasets Data for Analysis
Select lo file selected
Please select a file to upload
Default maximum file size is 5SMB The file should contain at least six columns. Labelling of columns is case sensitive
The first column should be labelled author and contain the name of the study author. The author name must be unique for each
) . study.
File options

The secoend celumn should be Iabelled year and contain the year of publication.
# First row as column headings
The third column should be labelled TP and contain the number of patients with a frue positive test result.

File Delimiter with a false negative test result

® Comma T

Click to choose which example
dataset to use within MetaDTA

ith a false positive test result.
Semicolon
Tab

Space

with a true negalive test result.

To allow the quality assessment results from the QUADAS-2 toel to be incorporated into the plots an additional seven columns are
reguired.

Select example dataset

Standard The seventh column should be labelled rob_PS | representing the risk of bias in terms of the patient selection

With Quality Assessment The eighth column should be labelled rob IT _ representing the sk of bias in terms of the index test

With Covariates of bias in terms of the reference standard.

Click a button to download
a csv file containing the
example dataset

With Quality assessment and Covariates of bias in terms of the flow and timing.

pplicability concerns in terms of the patient selection.

Download example datasets licability concerns in terms of the index test

applicability concarns in terms of the reference standard.

& Standard Example
These columns should contain the numbers 1, 2 or 3 which reprezent low, high or unclear risk of hias/applicability concerncs

& Quality Assessment Example respeciively.

& Covariate Example
For information about the QUADAS-2 tool and how to use it please visit

& Quality Assessment and Covariate Example ) ) _
https:/fwwaw. bristol ac. uk/population-health-sdences/projecis/guadas/iquadas-2/

Inluding covariates (optional)

If any covariates are to be added to the file they should be included as the last columns in the file. If quality assessmeant data is not
included in the file the covariates should be enfered starling at the seventh column. If quality assessment daia is included in the file
the covariate dafa should be entered starting at the fourteenth column. Multiple covariates can be entered

Note: Excel files should be saved in csv format and the separator option 'comma’ selected for upload.

Figure 4: How to select an example dataset to use within MetaDTA and how to download an example
dataset

lllustrative example

Throughout the remainder of this User Guide we will use the inbuilt dataset with quality assessment
and covariates. This dataset is from a systematic review investigating the accuracy of an informant-
based questionnaire, for detection of all cause dementia in adults®. The dataset consists of thirteen
studies assessing the use of the IQCODE (Informant Questionnaire on Cognitive Decline in the Elderly)
tool for identifying adults with dementia within a secondary care setting.

The IQCODE tool contains a number of questions which are scored on a five point scale. The IQCODE
tool has a number of different variants, depending on how many questions are asked. The questions
are based on the performance of everyday tasks related to cognitive function. These are then rated
on a scale of 1-5. The final score is an average score for each question. The threshold used in each
study is included as a covariate (see below). The IQCODE tool is only a screening tool and does not
offer a definitive diagnosis of dementia.

The dataset contains quality assessment results and three covariates. Risk of bias and applicability
were assessed in each of the thirteen studies using the QUADAS-2 tool?. The first covariate is the
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country in which each individual study was conducted. The second covariate is the threshold used in
each individual study. In this case if an individual’s final score was higher than the threshold the
individual was classified as having dementia and would require further diagnosis. The final covariate
is labelled as 'IQCODE' and indicates which variant of the tool was used in each individual study. The
variants are identified by the number of questions used in the questionnaire. There are three different
variants the 16-item, 26-item and 32-item.

This dataset can be downloaded by clicking the "Quality Assessment and Covariate Example’ button
under ‘Download example datasets’ as demonstrated in Figure 4. The resulting csv file is shown in
Figure 5. The column headings from this file can be easily used when constructing your own dataset
to upload to MetaDTA.

A B C D E F G H I J K L M N O P

1 author year TP FN FP N rob_PS rob_IT rob_RS rob_FT ac_PS ac_IT ac_RS Threshold Country  1QCODE

2 |Flicker 1997 188 28 35 48 2 2 2 3 1 3 1 3.6 Australia 26
3 |Garcia 2002 83 7 4 19 2 1 1 1 1 1 1 3.6 Spain 16
4 | Goncalves 2011 109 43 17 35 1 1 2 1 1 1 1 4.1 Australia 16
5 Hancock 2009 73 12 36 23 1 2 1 1 1 3 1 3.6 UK 16
6 Harwood 1997 43 0 29 105 1 2 3 1 1 2 1 3.3 UK 16
7 Jorm 1991 17 7 9 36 2 2 1 2 2 1 1 3.6 Australia 26
8 Knaefelc 2003 215 14 50 44 1 2 1 2 1 1 3 3.6 Australia 16
9 Mackinnor 1998 52 6 17 31 2 2 1 3 3 3 1 3.6 Switzerlan 16
10 |Mulligan 1996 33 0 25 18 2 2 3 3 3 3 3 3.3 Switzerlan 26
11 |Narasimhz 2008 145 24 0 317 2 2 2 2 2 3 3 3.4 Singapore 16
12 sikkes 2010 173 7 52 37 2 2 1 1 2 1 1 3.3 Netherlan 16
13 |Siri 2006 94 6 12 88 2 2 1 2 3 2 3 3.3 Thailand 32
14 Tang 2003 21 3 41 124 1 2 1 2 2 2 1 3.4 Hong Kong 26

Figure 5: Screen shot of csv file resulting from downloading the "Quality Assessment and Covariate
Example’ dataset

10
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4. Meta-Analysis

MetaDTA fits the random effects bivariate binomial model of Chu & Cole”. Sensitivity and specificity
are jointly modelled with the estimates from each study assumed to vary but come from a common
underlying distribution with an unstructured between-study covariance matrix!. The underlying R
code to perform the meta-analysis is taken from Partlett & Takwoingi®>. Without covariates the
bivariate model is mathematically equivalent to the hierarchical summary receiver operating
characteristic (HSROC) model®. Therefore the HSROC parameters are estimated using the bivariate
model parameters and the equivalence equations of Harbord et al.® The HSROC parameters are used
to draw the SROC plot. Percentage study weights are calculated using the methodology of Burke et
al.’

On the Meta-Analysis page the “Study-level Outcomes' tab displays a table containing sensitivity and
specificity for each study. Clicking on the grey up arrow next to “Sens' sorts the table into ascending
order based on sensitivity. Figure 6 shows that across studies sensitivity ranges from 70.8% to 100%.
In the same way we can identify that specificity ranges from 39% to 88%. Clicking on the ‘Download
Table' button allows you to download a copy of this table as a csv file. At the top of the table is a search
box allowing you to search within the table for specific studies, years or values which may be useful
with larger datasets.

11



MetaDTA User Guide Version 1.0

Option to
search the table

Clicking the up arrow sorts
the table into ascending order

MetaDTA: Diagnostic Test Accuracy Meta-analysis ~ Home  Load Data ~ Meta-Analysis  Sensifivity Analysis ~ Prelence  References

Meta-Analysis of Diagnostic

ROC Curve Statistics Parameter Estifates Parameters for RevMan FgEt Plots

Options for ROC Curve tab

 Data Points Show 30 ¥ [entries Search:
# SROC curve
Author Year il FN FP N N Sens “@ Spec
Extrapolate SROC curve
6  Jorm 1991 17 7 9 36 69 0708 0.800 6.053 8.296
Display disease prevalence
3 Goncalves 201 109 43 17 35 204 0717 0673 8339 8646
Display percentage study weights
10 Narasimhalu 2008 145 24 90 317 576 0.858 0779 8.283 9726
Bivariate model options
4 Hancock 2009 73 12 36 23 144 D858 0.390 8.086 8031

& Summary point
¥ 95% Confidence region 1 Flicker 1997 188 28 35 48 299 0870 0578 8.505 8507
¥ 95% Predictive region

13 Tang 003 21 3 41 124 189 0875 075 6253 9147
Display 85% study level confidence intervals 5 Mackinnon 1998 52 6 17 3 106 0897 0646  7.724 7.259
Sensitivity
Specificity 2 Gara w02 8 7 4 19 13 092 086 7874 5142
Eryy e r e e s 7 Knaefelc 003 215 14 50 44 323 0939 0468  B530 7731
None - 12 si 006 94 6 12 8 200 0940 0880 7650 3.007
_ ) 11 Sikkes 0100 173 7 52 37 269 0961 0416 8452 6.971
Display covariates
None . 5 Harwood 1997 43 0 29 105 177 1000 0784 7072 7635
3 Muligan 1996 33 0 25 18 76 1000 0419 7479 1902

Previous ‘ 1 ‘ Next

Options for Statistics tab L
¥ Sensitivity

@ Specificity

Download Table

Note: Arrows to the right of the column headings can be used to sort data into ascending or descending order.

@ False Positive Rate
i N is the total number of individuals in each study (N =TP + FN + FP + TN )
Correlation

HSROC parameters Sens is the sensitivity, which is the probability of a positive test result given that the patient has the disease ( Sens=TP/[TP + FN] )

Diagnostic Odds Ratio Spec is the specificity, which is the probability of a negative test result given that the patient does not have the disease ( Spec=TN/[TN + FP])

Click this button to
download this
table as a csv file

Figure 6: Meta-Analysis page showing the Study-level Outcomes tab and highlighting the options for
sorting, searching and downloading the table

12
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The "'ROC Curve' tab displays the SROC for the dataset. Figure 7 shows the plot displayed by the default
options. The default options are to display the individual study data points, the SROC curve, summary
point, 95% confidence region and 95% predictive region. For more information on predictive regions
see Riley et al.2 The plot can be customised using the options within the grey box on the left hand side
of the page.

MetaDTA: Diagnostic Test Accuracy Meta-analysis  Home  Load Data  Meta-Analysis  Sensitivity Analysis ~ Prevalence  References

Meta-Analysis of Diagnostic Test Accuracy Studies

Study-level Outcomes ROC Curve Stafistics Parameter Eslimates Parameters for Revivian Forest Plois
Options for ROC Curve tab

Mote: At least one box under 'Options for ROC Curve tab’ must be selected o avoid an error message

% Data Points

@ SROC curve
Plot title
Extrapolate SROC curve
) Random Effects Meta-Analysis
Display dizease prevalence

Display percentage study weights
Random Effects Meta-Analysis

Bivariate model options
¥ Summary peint

10

% 95% Confidence region P ’ [
% 05% Prediclive region § g o

Display 95% study level confidence intervals
Sensitivity

0&
L

Specificity

Display quality assessment scores : it o

MNone -

06

Display covariates

MNone -

Sensitivity

0.4

Options for Statistics tab

# Sensitivity

% Specificity

% False Positive Rate
Comelation
HSROC parameters
Diagnostic Odds Ratio
Likelihood Ratios

0.2

— HSROC curve
= Summary estimate
-- 95% Confidence region
-~ 95% Predictive region
o ta
T T T T
0.0 0.2 04 06 08 1.0

0.0
L

Reset all inputs

False Positive Rate (1 - Specificity)

Figure 7: Screen shot of the default options displayed on the ROC Curve tab

13
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Initially we may just want to consider the individual study estimates and their 95% confidence intervals
for sensitivity and specificity. This can be achieved by de-selecting the bivariate model options and the
SROC curve and selecting to display the study level confidence intervals, as in Figure 8. In both Figure
7 and Figure 8 we can clearly see the greater variation in specificity values across studies compared to
sensitivity.

QOptions for ROC Curve tab

4 Data Points

SROC curve

|
|
|

[ T -
Data points " ‘ 3

selected g

Display disease prevalence

0.8
L

Display percentage study weight:

Bivariate model options
Summary peint

95% Confidence region
95% Predictive region @

Display 95% study level confidence intervals
4 Sensitivity

Sensitivity

# Specificity

Display quality assesspfnt scores

04
A

Mone -

Display covariates

MNone -

+  Uncertainty

Confidence interval
options selected . . . i : |

0.0 0.2 04 0% 0.8 10

0.0

False Positive Rate (1 - Specificity)

Figure 8: SROC plot displaying study estimates of sensitivity and specificity with 95% confidence
intervals

14
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Figure 9 is created by selecting the options "Display disease prevalence' and "Display percentage study

weights'. The title of the plot is changed by typing into the box above the plot.

MetaDTA: Diagnostic Test Accuracy Meta-analysis

Home

Load Data

Meta-Analysis

Sensitivity Analysis

Meta-Analysis of Diagnostic Test Accuracy Studies

Options for ROC Curve tab

¥ Data Points
% SROC curve

Extrapolate SROC curve

I # Display disease prevalence I

# Display percentage study weights

Bivariate model options

% Summary point

% 85% Confidence region
¥ 05% Predictive region

Display 95% study level confidence intervals
Sensitivity
Specificity

Display quality assessment scores

None -

Display covariates

None -

Options for Statistics tab

@ Sensitivity

# Specificity

# False Positive Rate
Cormelation
HSROC parameters
Diagnostic Odds Ratio
Likelihood Ratios

Reset all inputs.

Study-level Outcomes

ROC Curve

Prevalence

Stafistics

Parameter Estimates

References

Parameters for RevMan

Forest Plots

Mote: At least one box under 'Options for ROC Curve tab’ must be selected to avoid an error message

I Changing the default of

ptions 1

Typing in this box
I changes the plot title

Changing the default options 1 &

2 o 0
B B4
T
. Rt - O oeT
/ o7
~Q -
s 3,
s o
- o
=
=
(o]
oss o
@
=
z
=4
=1
2
@
0
-
=
o
o
— HSROC curve
= Summary estimate
---- 85% Confidence region
= 95% Predictive region
= o ta
T T T T T T
0a 02 0.4 08 08 1.0

False Positive Rate (1 - Specificity)

Figure 9: SROC plot displaying disease prevalence and percentage study weights and highlighting the

option to change the plot title
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Figure 10 is a zoomed in version of Figure 9. Here we can see that disease prevalence in the individual
studies ranges from 13% to 80%. Displaying the percentage study weights shows that there is fairly
equal weighting of sensitivity and specificity within each study.

Changing the default options 1

Qo
o
(=]
@]
o 075
© The shape of the circle representing
° the study estimate is changed to
= reflect the percentage study weights
- . for sensitivity and specificity. Disease
& prevalence is displayed below the
3 data point
o ]
(=]
—— HSROC curve
§ Summary estimate
--- 95% Confidence region
B 95% Predictive region
= o Data
I T | [ T |
0.0 0.2 0.4 06 0.8 1.0

False Positive Rate (1 - Specificity)

Figure 10: Zoomed in version of Figure 9 showing SROC plot with disease prevalence and percentage
study weights
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In the grey box on the left hand side under the heading "Display quality assessment scores' the drop
down menu allows for the seven domains of QUADAS-2 to be incorporated into the SROC plot either
individually or in combination. Selecting the options "Risk of bias (all)’, "Applicability concerns (all)’ or
“Both risk of bias and applicability concerns’ changes the data points into glyphs with four, three or
seven segments respectively, representing the four risk of bias domains (Figure 11a), three
applicability concerns domains (Figure 11b) or all seven QUADAS-2 domains (Figure 11c) respectively.

a) Risk of bias b) Applicability
Risk of bias for each domain from the selected study Applicability concern for each domain from the selected study

Patient selection

Patient selection

Index test

om@

Reference standard

Reference standard Flow & timing

c) All quality assessment outcomes (risk of bias and applicability)

Scores from each element of the QUADAS-2 tool

rob_R3

rob_P3

O ow
B High
O Unclear

rob_FT

ac_RS

ac_PS

ac_IT

Figure 11: a) Glyph showing all four risk of bias domains for a specific study, b) Glyph displaying all
three applicability concern domains for a specific study, c) Glyph displaying all seven QUADAS-2
domains for a specific study

In Figure 12 we can see that for the patient selection domain of the risk of bias assessment, five studies
have low risk of bias, eight have high risk of bias and no studies have unclear risk of bias. By selecting
"Both risk of bias and applicability concerns’ we can see in Figure 13 that there are two studies for
which all seven QUADAS-2 domains are either high or unclear risk of bias. We may choose to exclude
these studies as a sensitivity analysis to assess their impact on the results.
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QUADAS-2: Patient Selection

1.0

Options for ROC Curve tab

# Data Points
# SROC curve

Extrapolate SROC curve

08

Display disease prevalence

Display percentage study weights

Bivariate model options
¥ Summary point

06
I

¢ 05% Confidence region
¥ 05% Predictive region

Sensitivity

Display 95% study level confidence intervals
Senzitivity
Specificity

Display quality assessment scores

Risk of bias: Patient selection -

0z

+  Low
- N « High
Display covariates Unclear

None - — HSROC curve
m  Summary estimate

---- 85% Confidence region
- =] -~ @5% Predictive region
© Data

Select a domain from the : : : : : |
0.0 02 04 06 08 1.0
drop down menu

False Positive Rate (1 - Specificity)

Figure 12: SROC plot displaying quality assessment results for the patient selection risk of bias domain
from QUADAS-2

QUADAS-2: All domains

Options for ROC Curve tab =

# Data Points
# SROC curve

Extrapolate SROC curve

08
L

Display disease prevalence
Display percentage study weights "._ . .

Bivariate model options

06
|

# Summary point
# 05% Confidence region
+ 05% Predictive region

Sensitivity

Display 95% study level confidence intervals
Sensitivity
Specificity

04
1

Display quality assessment scores

Eoth risk of bias and applicability concems -

02
L

* Low
¢ High
Display covariates Unclear

None — HSROC curve
»  Summary estimate
--- 95% Confidence region

- 95% Predictive region
o Dala

Select a domain from the ‘ ; : ; : :
0.0 02 04 06 0.8 1.0
drop down menu

00
L

False Positive Rate (1 - Specificity)

Figure 13: SROC plot displaying quality assessment results for all seven QUADAS-2 domains
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Clicking on the middle of a data point displays the study name and estimates of sensitivity and
specificity below the plot. If choosing the options "Risk of bias (all)', "Applicability concerns (all)' or
"Both risk of bias and applicability concerns' from the display quality assessment scores menu then
clicking on the middle of the glyph will display a larger version of the glyph below the plot alongside
the study estimates of sensitivity and specificity (Figure 14).

Knaefelc (2003) - Sens. = 0930, Spec. = 0 4538

Scores from each element of the QUADAS tool

oo |IT

rob_RS

oo PS

B Low
W Hgh
B Urcisar

rob_FT

ac_RS

ac_PS
ac IT

Figure 14: Glyph and study estimates of sensitivity and specificity which can be obtained by clicking

the middle of a data point when the option 'Both risk of bias and applicability concerns’ is selected
from the "Display quality assessment scores’ menu

By clicking on the middle of the glyphs we can identify ‘Mulligan’ and ‘Narasimhalu’ as the two studies
with high or unclear risk of bias for all seven QUADAS-2 domains.
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The option 'Display covariates' allows study-level covariate values to be displayed alongside the
individual study estimate of sensitivity and specificity. The default option is to display this as text but
alternative options include colouring the data points or doing both. In Figure 15 we have selected the
covariate IQCODE from the drop down menu and chosen to display the values as both text and
coloured points. In Figure 15 we can see that there is only one study with an IQCODE value of 32 so
we may want to consider excluding this study in sensitivity analyses.

Covariate: IQCODE

Options for ROC Curve tab

1.0

%

Data Points T JU——— _——w
# SROC curve

Extrapolate SROC curve

08
L

Display disease prevalence

Display percentage study weights

Bivariate model options
4 Summary point

0.6
L

+ 95% Confidence region
# 05% Predictive region

Sensitivity

Display 95% study level confidence intervals

Senstivity 3
Specificity
Display quality assessment scores 2
.
26
None v . 16

Select a covariate from
the drop down menu

Display covariates

—— HSROC curve
® Summary estimate
---- 95% Confidence region
i - 95% Predictive region
@ Data
T T T T T T

00 02 04 06 0.8 10

IQCODE -

Display options for covariates
Teut
Coloured points

* Both

False Posilive Rate (1 - Specificity)

Select option to display covariate
as text, coloured points or both

Figure 15: SROC plot displaying the IQCODE covariate with text next to the individual study data point
and colouring the data points based on the IQCODE value

Additional options on this tab include the option, below the plot, to download the plots in png or pdf
format. The examples shown above for customising SROC plots are not exhaustive and many
permutations of options can be selected. We encourage the user to explore what is possible for
themselves and their dataset.
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The “Statistics' tab reports a number of different statistics which may be of interest when conducting
a meta-analysis of diagnostic test accuracy studies. The statistics can be displayed by selecting the
appropriate options in the grey box on the left hand side of the page. In Figure 16 we can see that the
meta-analysis estimate of sensitivity is 90.8% (95% Cl: 85.8%, 94.2%) and specificity is 66.4% (95% Cl:
56.3%, 75.2%). Figure 16 also displays the HSROC parameters which are required to re-construct the
SROC curve in software such as Cochrane Review Manager®. Other options include the false positive
rate, correlation, diagnostic odds ratio and likelihood ratios.

i o Parameter Estimate 2.5% Cl 97.5% CI
Options for Statistics tab
Sensitivity 0.908 0.858 0.942
¢ Sensitivity —
# Specificily Specificity 0.664 0.563 0.752
False Positive Rate e 0. 766
Comelation A 2 930
+ H3SROC parameters
) . ) B -0.051
Diagnostic Odds Ratio
Likelihood Ratios g 0.350
1 O, 0.877
i ,_ logit(sensitivityy  2.289 1.798 2781
Select which statistics
to display in the table logit(specificity)  0.5631 0.254 1.108

Figure 16: Selecting statistics to display on the Statistics tab
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The "Parameter Estimates' tab displayed in Figure 17 shows parameter estimates from the bivariate
normal distribution for mean sensitivity and specificity (on the logit scale) which may be useful for
further modelling that requires an estimate of test performance with uncertainty.

Study-level Qutcomes ROC Curve Statistics Parameter Estimates Parameters for Revian Forest Plots

Eelow are the parameter estimates for the bivarate norm Wity and specificty (on the logit scale). Users may find
these useful for further modelling e g. inclusion of test accuracy in a decision modelling framework.

.

logit(sens) covariance

MVN I,T|:“__"LII:A'II!~I

. , 3
logit(spec) COVAITNCE T e

where:
Parameter  Estimate
logit(sens) 2289
logit(spec) 0.681
Ofagijsens) 0.063
Ofagiizpec) 0.047

covariance  -0.010

& Download Table

Figure 17: The parameter estimates tab

For users who wish to include the analysis results as part of a Cochrane review, the parameter values
required by Cochrane's RevMan software to construct plots in the ROC space are presented in the
“Parameters for RevMan' tab (Figure 18).

Study-level Outcomes ROC Curve Statistics Parameter Est n‘atesl Parameters for Revivian I Forest Plots

Below are the parameter values required by Cochrane’s RevMan software to construct plots in the ROC space for users who wish to include
the amalysis results as part of a Cochrane review.

Parameter Estimate

E{logitSe) 2.289 Parameter names
E(logitSp) —tl correspond to the
Var(logitSe) 0.509 boxes in RevMan
Var(logitSp) 0.541

Comr{logits) -0.230

SE(E(logitSe)) § 0.251
SE(E(logitSp)) § 0.218
Cov(Es) -0.010

& Download Table

Figure 18: The parameters for RevMan tab
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The ‘Forest Plots' tab displays separate forest plots of sensitivity and specificity estimates from
individual studies (Figure 19). Each plot can be downloaded in png or pdf format.

Study-level Outcomes ROC Curve Statistics Parameter Estimates FParameters for ReviMan Forest Flots

Forest plot of sensitivity Forest plot of specificity
Flicker . 0.87 [0.82, 0.81] Flicker ——t ) 0.58 [0.47, 0.68]
Garcla — 0,92 [0.85, 0.96] Garcia | — 0,83 [0.63, 0,93]
Goncalves —— 0,72 [0.64, 0.78] Goncahes ] 0,67 [0.54, 0.78]
Hancock —a— 0,86 [0.77, 0.82] Hancock [ 0,39 [0.28, 0.52]
Hamwood —a 1.00 [0.92, 1,00] Hamwood i 0.78[0.71, 0.84]
Jorm } . | 0.71[0.51, 085 Jorm ] 0,80 [0.66, 0.89]
Knaefelc (= 0.94 (0,90, 0.96] Knaefele e 0.47 10,37, 0.57]
Mackinnon [ 0,800,789, 0.85] Mackinnon i 0.65 [0.50, 0.77]
Muliigan L 1,00 (0,90, 1.00] Mulligan e 042 (0,28, 0.57]
Narasimhalu | 0.86 [0.80, 0.90] Naragimhalu |- 0.78 [0.74, 0.82]
Sikkes . 0,96 [0.92, 0.98] Sikkes - 042 (0,32, 0.52]
Sin - 0.94 [0.88, 0.97] Sin - 0,88 [0.80, 0.93]
Tang i 0.88 [0.69, 0.96] Tang - 0.75 [0.68, 0.81]
I N B | T |
0.51 0.63 075 088 1.00 0.28 044 060 077 0.93
Sensitivity Specificity
Select plot format
% png Select the format you wish
PDF .
Q] t0 Use and click the
& Download Sensitivity Forest Plot || & Download Specificity Forest Plot appro priate button

Figure 19: The forest plots tab highlighting the options for downloading the plots
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5. Sensitivity Analysis

The purpose of sensitivity analysis is to explore the impact on results of assumptions you’ve made in
the primary analysis. Earlier we identified two studies (‘Mulligan’ and ‘Narasimhalu’) which were at
high or unclear risk of bias for all seven QUADAS-2 domains. In this section, we will conduct sensitivity
analysis excluding these two studies to assess the impact of restricting the analysis to studies with
better risk of bias ratings than these on our conclusions.

The Sensitivity Analysis page has the same layout as the Meta-Analysis page with one addition. At the
bottom of the grey box on the left hand side you will find a list of all the studies included in the meta-
analysis. To conduct sensitivity analyses by excluding studies click on the box next to the study name
to exclude the study from the sensitivity analysis. For example, in Figure 20 we exclude the ‘Mulligan’
and ‘Narasimhalu’ studies which were identified to have high or unclear risk of bias for all 7 domains
earlier.

Select studies to include:

# Flicker

# Garcia

4 (Goncalves

# Hancock

+ Hanvood

4 Jorm

# Knaefelc

4 Mackinmon
Mulligan
Marasimhalu

+ Sikles

#  Siri

+ Tang

Figure 20: Selecting studies to include in sensitivity analyses

This grey box is important. Only the studies selected here will contribute to the analyses displayed
within the five tabs on the Sensitivity Analysis page. For example, following the exclusion of the
‘Mulligan” and ‘Narasimhalu’ studies, the table on the "Study-level Outcomes' tab now only includes
11 studies, Figure 21.
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Show|30 ¥ |entries Search:
Author Year TP FN FP TN N Sens Spec Weight_Sens Weight_Spec

1 Flicker 1997 188 28 35 43 209 0870 0.573 10.074 10.013

2 Garcia 2002 a3 T 4 19 13 0922 0.826 0303 5.864

3 Goncalves 2Mm 109 43 17 35 204 0717 0673 0380 10177

4 Hancock 2009 73 12 36 23 144 0.859 0.390 0568 0.466

h Harwood 1997 43 0 29 105 177 1.000 0784 5340 8872

i Jorm 1991 17 T 9 36 G9  0.708 0.800 TATT 9.710

7 Knaefelc 2003 215 14 50 44 323 0939 0.463 10.103 0.086

3 Mackinnon 1998 52 ] v kal 106 0.897 0.646 9135 5.486

9 Sikkes 2010 173 7 52 7 268 0981 0.416 10.010 8220

10 Siri 2008 a4 8 12 28 200 0940 0.880 0033 9313

1 Tang 2003 21 3 41 124 139 0875 0.752 7377 10.794

I Showing 1to 11 of 11 entries I Previous |T| Mext

& Download Table o

Mote: This table only includes studies selected in the sidebar.
M iz the total number of individuals in each study ({ N=TF +FN+FP + TN ).

Sens is the sensitivity, which is the probability of a positive test result given that the pafient has the disease { Sens = TP/ [TP + FN] ).
Spec is the specificity, which is the probability of a negative test result given that the patient does not have the disease { Spec = TN /[TN + FF] ).
Weight_Sens iz the precentage study weight of sensitvitiy, calculated using methods by Burke et al.

Weight_Spec iz the percentage study weight of sensitivity, calculated using methods by Burke et al.

Figure 21: The Study-level outcomes table for the sensitivity analysis excluding the Mulligan and
Narasimhalu studies

On the Sensitivity Analysis page there is an additional option in the grey box under "Options for ROC
Curve tab' that asks you to select which model results to display. In Figure 22 both the original model
and the sensitivity analysis model results are displayed. The sensitivity analysis is presented in black
and blue in the foreground with the original model displayed in grey in the background. Here, we can
see that excluding the two studies has had little effect on changing the meta-analysis estimates of
sensitivity and specificity or the SROC curve itself. However, both the confidence and predictive
regions are slightly larger reflecting the smaller amount of evidence in the analysis.
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Options for ROC Curve tab

1.0

# Data points
# SROC curve

Extrapolate SROC curve

08
L

Bivariate model options
¥ Summary point

# 95% Confidence region
# 95% Predictive region

0.6

Display disease prevalence

Display percentage weighis

Sensitivity

Select which model to display
+ Original model

04

# Sensitivity analysis model

Display 95% study level confidence intervals
Sensitivity

Qriginal model

02
L

Specificity

HSROC curve
Summary estimate
95% Confidence region
95% Predictive region
Data

Display quality assessment scores

None -

00

Sensilvity analysis model

—— HSROC curve
= Summary estimale
95% Confidence region
95% Predictive region
© Data

T T T T
Display covariates 00 02 04 06

None - False Posilive Rate

T T
0.8 10

Figure 22: SROC plot displaying both the original model and the sensitivity analysis model

Alternatively, we may wish to only display the sensitivity analysis model, as in Figure 23.

Options for ROC Curve tab

10

# Data points
# SROC curve

Extrapolate SROC curve

0.8
L

Bivariate model options
# Summary point

# 95% Confidence region
# 05% Predictive region

Display disease prevalence

Display percentage weights

Sensitivity

Select which model to display

04
L

Criginal model
# Sensitivity analysis model

Display 95% study level confidence intervals
Sensitivity
Specificity

Original model

Display quality assessment scores
HSROC curve
Summary estimate
95% Confidence region
95% Predictive region
Data

MNone -

Display covariates

Sensitvity analysis model

—— HSROC curve
®  Summary estimate
-- 95% Confidence region
- 95% Predictive region
©  Data

T T T T
MNone - 00 02 04 06

False Positive Rate

Figure 23: SROC plot displaying the sensitivity analysis model only

T T
08 10

All the options available on the Meta-Analysis page for customising the SROC plot are also available

on the Sensitivity Analysis page and work in the same way as described in Section 4.
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The “Statistics' tab now contains two tables. The top table contains the meta-analysis results from all
of the studies in the dataset whilst the bottom table contains the meta-analysis results from the
sensitivity analysis model (Figure 24). Here we can see that the exclusion of the ‘Mulligan’ and
‘Narasimhalu’ studies has had very little effect on sensitivity and specificity, changing the mean
sensitivity from 90.8% to 90.4% and the mean specificity from 66.4% to 67.1%.

Study-level Outcomes ROC Curve FParameter Estimates Farameters for Revian Forest Plots

All studies
Parar.l?e.ter Estimate 2.5% Cl  97.5% CI This table displays estimates based
Sensiivity 0.908 0856 0.942 <€ on synthesis of all studies in the
Specificity 0.664 0.563 0.752 dataset
B 0.766
) 2.930
B -0.051
o r] 0.350
Oa 0.877
logit(sensitivity)  2.289 1.798 2.781
logit{specificity) 0631 0.254 1.108

Selected studies only

Parameter Estimate 2.5% Cl 97.5% Cl

Sensitivity 0.904 0.840 0.940
This table displays estimates based

Specificity 0.671 0.562 0.764 ) play ]

] O" synthesis of the studies

B 0.747 . L
selected for inclusion in the

A 2.032 e .
sensitivity analysis only

B -0.022

g 0.280

o, 1.055

logit(sensitivity)  2.237 1.729 2.746

logit{specificity) 0711 0.248 1175

& Download Table

Figure 24: Statistics tab for sensitivity analysis

The "Parameter Estimates’, ‘Parameters for RevMan’ and “Forest Plot’ tabs all work in the same way
on the Sensitivity Analysis page as they do on the Meta-Analysis page.
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6. Prevalence

The Prevalence page predicts how many patients in practice you would expect to have true positive,
false positive, true negative and false negative results for a given disease prevalence based on the
meta-analysis results and helps to give the results some clinical context. The page consists of two tabs:
Meta-analysis and Sensitivity analysis. The Meta-analysis tab uses the meta-analysis results from
synthesising all studies in the dataset. The Sensitivity analysis tab uses the meta-analysis results from
the sensitivity analysis model including only selected studies. The default prevalence is set as the mean
value of prevalence across all the studies in the meta-analysis. The default number of patients is set
as 1000. Both of these options can be changed using the options in the grey box on the left hand side
of the page (Figure 25).

In Figure 25 we can see that with 1000 patients and a disease prevalence of 52% we would expect 633
patients to test positive for the disease, 472 of these will be true positives and 161 false positives, and
367 patients to test negative for the disease, 319 of these will be true negatives and 48 false negatives.
Figure 25 also displays the 95% confidence intervals around these estimates reflecting the uncertainty
in the estimation of the diagnostic test in the meta-analysis.

MetaDTA- Diagnostic Test Accuracy Meta-analysis Home Load Data Meta-Analysis Sensitivity Analysis Prevalence References

Number of patients Meta-analysis  Sensitivity analysis

1000
Prevalence of the disease in the population (as a percentage) 1000 Patients (52% Prevalence)
(] 52] 100 /
———

633 (565, 700) 367 (300, 435)
fest test 4

The default value of the slider is the mean value of the prevalence of osteve st
the disease from the studies included in the analysis.

Reset inputs 472 (446, 490) 161 (118, 210) 48 (30, 74) 319 (270, 361)

are diseased are not diseased are diseased are not diseased

Choose format to view expected results andtest sve but test <ve but test -ve and test -ve

® Tree 1
Tree 2 . . . .
L) -

Select image format
® png
PDF

Use the options in this box
to select the number of
patients and level of
disease prevalence

&, Download Plot

Note: The numbers in brackets represent 95% confidence intervals.

Figure 25: The Meta-analysis tab on the Prevalence page highlighting the options for changing the
number of patients and prevalence in the plot
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Figure 25 initially splits patients by test result followed by disease status. However if we select "Tree
2" in the grey box on the left hand side then we can divide patients by disease status first and then
test result (Figure 26).

MetaDTA: Diagnostic Test Accuracy Meta-analysis  Home  LoadData  Meta-Analysis  Sensitivily Analysis ~ Prevalence  References
Number of patients Meta-analysis Sensitivity analysis
1000
Prevalence of the disease in the population (as a percentage) 1000 Patients (52% Prevalence)
0 100 / \
——
: 8 - : - " : - 8 520 (476, 564) 480 (389, 571)
diseased are healt
The default value of the slider is the mean value of the prevalence of are diseas i
the disease from the studies included in the analysis.
Reset inputs 472 (446, 450) 48 (30, 74) 161 (119, 210) 319 (270, 361)
are diseased are diseased are not diseased are not diseased
and test +ve but test -ve but test sve and test -ve

Choose format to view expected results
Tree 1
@ Tree2

Select image format

® png
Change the POF
tree format &, Download Plot

Note: The numbers in bracksts represent 95% confidence intervals

Figure 26: The Meta-analysis tab on the Prevalence page highlighting the option to change the plot
format

The prevalence of disease can easily be changed using the slider in the grey box. For example, if we
change the prevalence value to the median across all studies, 59%, then we see that the number of
patients expected to test positive increases to 674, the number of true positive patients increase to
536 and the number of false negative patients reduces to 138 (Figure 27).

MetaDTA: Diagnostic Test Accuracy Meta-analysis ~ Home  LoadData  Meta-Analysis  Sensitivity Analysis ~ Prevalence  References

Number of patients Meta-analysis Sensitivity analysis

1000
Prevalence of the disease in the population (as a percentage) 1000 Patients (59% Prevalence)
o 100 / \

g 674 (608, 735) 326 (265, 392)
test test

The default value of the slider is the mean va f the prevalence of sstve sstve
the disease from the studies included in the arflllysis

Reset inputs 536 (506, 556) 138 (102. 179) 54 (34, 84) 272 (231, 308)

are diseased are not diseased are diseased are not diseased

. and test sve but test sve but test ve and test -ve
Choose format to view expected results

® Tree 1
Tree 2

Select image format

® png

Change prevalence of POF
diSease using the Slider & Download Plot

Note: The numbers in brackets represent 95% confidence intervals

Figure 27: The Meta-analysis tab on the Prevalence page highlighting the option to change the disease
prevalence
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On the Prevalence page, the “Sensitivity analysis’ tab works in the same way as the "Meta-analysis’
tab. However, it only includes the studies selected in the grey box on the left hand side of the
Sensitivity Analysis page (Section 5, Figure 20) to estimate the test performance. In Figure 28, we can
see that after excluding the ‘Mulligan’ and ‘Narasimhalu’ studies there is little change in the prediction
of the number of patients with true positive, false positive, true negative and false negative results.

MetaDTA: Diagnostic Test Accuracy Meta-analysis  Home  LoadData  Meta-Analysis  Sensilivity Analysis ~ Prevalence  References

B RS Meta-analysis Sensitivity analysis

1000
Prevalence of the disease in the population (as a 1000 Patients (52% Prevalence)
percentage)
a 2] )
——

628 (555, 699) 372 (301, 445)
test +ve test -ve
The default value of the slider is the mean value of the
prevalence of the disease from the studies included in the
analysis 470 (442, 489) 158 (113, 210) 50 (31, 78) 322 (270, 367)
are diseased are not diseased are diseased are not diseased
i and test +ve but test +ve but test -ve and test -ve

Reset inputs
Choose format to view expected results . . . .
® Tree 1 ~ -

Tree 2

Select image format
@ png
PDF

& Download Plot

Note: The sensitvity analysis tab should be visited in order to produce a plot. The numbers here will be the same as those in the meta-analysis
tree diagram if no studies are excluded from the analysis in the sensitivity analysis tab.
The numbers in brackets represent 95% confidence intervals.

Figure 28: The Sensitivity analysis tab on the prevalence page
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7. References

The References page contains a list of references for the methodology implemented in MetaDTA as
well as the R software packages used to develop MetaDTA (Figure 29).

MetaDTA: Diagnostic Test Accuracy Meta-analysis ~ Home  LoadData  Mefa-Analysis  Sensitivity Analysis ~ Prevalence  References

References

Bates D, Maechler M. Bolker B, Walker S, Haubo Bojesen Christensen R, Singmann H, et al. Ime4: Linear Mixed-Effects Models using 'Eigen’ and S4. R package version 1.1-18-1 2018

Burke DL, Ensor J, Snell K1, van der Windt D, Riley RD. Guidance for deriving and presenting percentage study weights in meta-analysis of test accuracy studies. Research synthesis methods. 2018 Jun.

Harbord R. A unification of models for meta-analysis of diagnostic accuracy studies. Biostatistics. 2007;8:239-251

Harrison, J.K., Fearon, P, Noel-Storr, A H., McShane, R., Siott, D.J. and Quinn, T.J., 2015. Informant Questionnaire on Cognitive Decline in the Elderty (IQCODE) for the diagnosis of dementia within a
secondary care setting. Cochrane database of systematic reviews, (3).

Partlett C, Takwoingi Y. Meta-analysis of test accuracy studies in R: a summary of user-written programs and step-by-step guide to using gimer. Version 1.0. August 2016.
Rutter CM, Gatsonis CA. A hierarchical regression approach to meta-analysis of diagnostic test accuracy evaluations. Stat Med. 2001,20(19):2865-84

QUADAS-2 too!

Packages
abind
colorRamps
crossralk
DT

ellipse
jsonlite
med

mada
magic
Matrix

msm
mymeta
mvinorm
packrat
plotrix

png
Rgraphviz
riang

shiny

shi

Vidgets
stats

yaml

Figure 29: Screen shot of the References page
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