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My background: individual participant data (IPD) meta-analyses

Average effect 

estimate

Aggregate data meta-analysis

Richer

analyses

Individual participant data 

meta-analysis

Individual Participant Data (IPD) meta-
analysis involves the central collection of 

raw data for each participant in the 
original trials



Page 3The NHMRC Clinical Trials Centre, The University of Sydney

Widely used to inform healthcare policy 
and practice

Systematic reviews at the top of the evidence hierarchy

Individual participant data meta-analyses: 
‘gold standard’ for evidence synthesis
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Widely used to inform healthcare policy 
and practice

Individual participant data meta-analyses at the top of the 
evidence hierarchy

Individual participant data meta-analyses: 
‘gold standard’ for evidence synthesis

IPD
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Integrity crisis
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How do I assess 

integrity of trials in my 

individual participant 

data meta-analysis?
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Emerging tools to assess integrity of studies –
none for individual participant data!

 Most tools relate to aggregate data and/or publications
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The power of individual participant data (IPD)

Carlisle, J. B. Anaesthesia 76, 472–479 (2021)

= ‘fatally flawed’
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‘We recommend that meta-analysts who study interventions (…) 
should request and personally review IPD in all cases…

Any study for which authors are not able or not willing to provide 
suitably anonymized IPD should be considered at high risk of bias for 
incomplete reporting and/or excluded entirely from meta-syntheses.’ 

Lawrence et al, Nature Medicine 2021

Need for IPD to detect integrity issues
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Aim

To develop an 
individual participant 
data meta-analysis 
(IPD-MA) integrity tool

Systematic review and network 
meta-analysis with individual 

participant data on Cord 
Management at Preterm Birth
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Methods

Literature review 
& mapping of 
existing items

Expert advisory 
group discussion

Checklist v1

Pilot 
implementation 

iCOMP & 
NETMOTION (73 
trials with IPD)

Preliminary 
validation (13 
datasets with 
and without 

known integrity 
issues)

Evaluation Checklist v2
Testing

(TOPCHILD)
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The IPD Integrity Tool: for assessing the trustworthiness of randomised trials using IPD
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Domain 3: Correlations

Pearson correlation estimate: 0.04

Gestational age at birth (weeks)

Are expected correlations present? 

Response options Exceptions: 
may downgrad
e severity of 
issue(s)

No issues Some/minor iss
ue(s)

Many/major iss
ue(s)

•Correlation
between 

variables is as 
expected

•Correlations
appear too 
weak or too 
strong, or are in 
the wrong
direction

•No association
between 

variables known 
to be highly
correlated
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Are expected correlations present?

Pearson correlation estimate: 0.04

Trial A. Expected correlation present

Person correlation estimate: 0.7

Trial B. Expected correlation NOT present

Pearson correlation estimate: 0.7

Gestational age at birth (weeks) Gestational age at birth (weeks)
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Domain 5: Patterns of allocation Is randomisation appropriate?

200

150

100

50
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Overall assessment: decision-making process
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- 58/64 trials contributing IPD had at least one 
potential integrity issue identified – mostly 
minor inconsistencies or errors that were 
resolved via consultation.

- 3/64 IPD trials excluded due to integrity 
concerns

Case study
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Conclusion

– The IPD Integrity Tool enables users to 
assess the integrity of RCTs via 
examination of IPD

2 manuscripts close to publication

1) Development of tool

2) Instructions on how to use tool

Get in touch if you would like to access 

our tool!
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When to use the IPD Integrity Tool

Scenario Who uses the tool What tool is used for

1.Individual participant data meta-analysis (where IPD 
are available for all or some trials)

IPD-MA project team Guides decision on whether to 
include a trial in meta-analysis

2.Questionable trial identified during conduct of 
aggregate data meta-analysis and IPD are requested to 
assess trustworthiness

AD-MA project team Guides decision on whether to 
include a trial in meta-analysis

3.Questionable study submitted for publication and 
IPD are requested by editors to assess trustworthiness

Journal editors Guides decision on whether to 
consider a manuscript for publication

4.Trustworthiness concerns raised about a published 
study, and IPD are requested by editors to investigate

Journal editors Guides decision on whether to 
retract a publication or issue an 
expression of concern

5.Routine IPD checks for editors to screen submitted 
trials

Journal editors Guides decision on whether to 
consider a manuscript for publication
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Open questions

– How to deal with untrustworthy studies 
in a collaboration?

– Threshold for data exclusion? How strict 
should we be?

– The role of Artificial Intelligence in data 
fabrication?
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Thank you!

lene.seidler@sydney.edu.au

@LeneSeidler

18/ 18

Kylie Hunter

Kylie.hunter@sydney.edu.au

mailto:lene.seidler@sydney.edu.au
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The IPD Integrity Tool
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Domain 1: Unusual or repeated data patterns

WHAT: Scrutinise data for repeating patterns within and across baseline 
variables and rare variables, terminal digit bias

WHY: generating truly random numbers is very difficult for humans

HOW TO ASSESS: Are there repeating data patterns that are extremely 
unlikely to have occurred by chance? 
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iCOMP commentary

“the highest standards for a meta-analysis”

“sophisticated and validated statistical methods” 
to identify possible falsified data, that “has not 
been common in meta-analysis and should set a 
new standard”
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Data patterns

Sheldrick K, “Seven signs of fraud in individual participant data”. NSW Health 
Statewide Biobank Seminar Series, Oct 2021.

Carlisle JB, “False individual patient data and zombie randomised controlled 
trials submitted to Anaesthesia”. Anaesthesia 2021, 76:472-9.

infant_id birthweight 

(grams)

1 1940

2 2500

3 2100

4 1850

5 2450

6 1940

7 2500

8 2100

9 1850

10 2450

11 1940

12 2500

13 2100

14 1850

15 2450

16 1940

17 2500

18 2100

19 1850

20 2450

Repeating patterns within 
baseline variables
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Data patterns

infant_id birthweight 

(grams)

1 1940

2 2500

3 2100

4 1850

5 2450

6 1940

7 2500

8 2100

9 1850

10 2450

11 1940

12 2500

13 2100

14 1850

15 2450

16 1940

17 2500

18 2100

19 1850

20 2450

Repeating patterns within 
baseline variables

Sheldrick K, “Seven signs of fraud in individual participant data”. NSW Health 
Statewide Biobank Seminar Series, Oct 2021.

Carlisle JB, “False individual patient data and zombie randomised controlled 
trials submitted to Anaesthesia”. Anaesthesia 2021, 76:472-9.
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1.4 Unusual or repeated data patterns: terminal digit bias

Do the plots appear to follow the expected distribution? 

Response options Exceptions: may 

downgrade severity 

of issue(s)

No issues Some/minor 

issue(s)

Many/major 

issue(s)

- Terminal digits 

follow a uniform or 

expected 

distribution

- Biased or non-

uniform distribution 

of terminal digits

- Extremely biased 

or unexpected 

distribution of 

terminal digits

- Conspicuous 

absence of a single 

digit across a large 

number of 

observations

- Poor granularity 

of measures, e.g. 

broad 

categorisation of 

continuous 

measures or use of 

less precise 

measurement 

instruments

DBP = diastolic blood pressure, SBP = systolic blood pressure



Page 28The NHMRC Clinical Trials Centre, The University of Sydney

Domain 2: Baseline characteristics

WHAT: look for excessively different or excessively similar baseline characteristics between groups that 
are implausible or beyond what is expected by chance

WHY: Generally, in RCTs, baseline characteristics such as age and sex should be balanced between 
groups, albeit perfect balance is unrealistic. 

particularly important for prognostic factors which may influence outcomes

HOW TO ASSESS: statistical tests
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var runs n1 n2 n statistic p.value method alternative

Diabetes 85 50 270 320 -0.080 0.936 Runs Test nonrandomness

Smoking 147 168 152 320 -1.527 0.127 Runs Test nonrandomness

2.1 Excessively homogeneous distribution of binary baseline variables, i.e. 
loss of independence or serial correlation across consecutive observations 

If group allocation is genuinely random, we would not expect a participant’s baseline values to be 
dependent on the previous participant. It is difficult to fabricate a dataset to match expected variation in 
values. The Wald-Wolfowitz runs test examines whether baseline data occurs in a random manner based 
on row order (if organised chronologically). 

Response options Exceptions: may 

downgrade severity 

of issue(s)

No issues Some/minor 

issue(s)

Many/major 

issue(s)

- No significant p 

values, i.e. all 

≥0.05

- One significant p 

value (i.e. <0.05)

-  Multiple 

significant p values 

(i.e. <0.05)

- Variable(s) with 

significant p values 

have a low rate of 

occurrence, i.e. are 

rare
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Domain 3: Correlations

WHAT: examines whether expected relationships between variables are present, e.g. we would expect a 
child’s height to increase with age

WHY: Lack of expected correlations may suggest fabricated data

HOW TO ASSESS: Plot and assess two or three known correlations. Assessment requires contextual 
knowledge and clinical expertise in the area of study. 
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Pearson correlation estimate: 0.04

Trial A. Expected correlation present

Pearson correlation estimate: 0.7

Trial B. Expected correlation NOT present

Are expected correlations present?
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3.1 No association between variables known to be highly 
correlated

Pearson correlation estimate: 0.04

Gestational age at birth (weeks)Response options Exceptions: may 

downgrade severity 

of issue(s)

No issues Some/minor 

issue(s)

Many/major 

issue(s)

- Correlation 

between variables 

is as expected

- Correlations 

appear too weak 

or too strong, or 

are in the wrong 

direction

- No association 

between variables 

known to be highly 

correlated
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Domain 4: Date violations

WHAT: Date violations describe impossible dates e.g. recruitment outside the recruitment window, a 
participant’s second visit occurred before the first. 

WHY: may arise inadvertently or be indicative of integrity violations

HOW TO ASSESS: Check whether dates occur in logical order. Compare the start and end date of each 
study with individual enrolment dates (may be obtained from publications, trial registration records, or 
by direct contact with trialists)
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5. Non-random allocation patterns - plot

200

150

100

50

C
um

ul
a

ti
ve

 c
o
u
nt

Time 

Response options Exceptions: may 

downgrade severity 

of issue(s)

No issues Some/minor 

issue(s)

Many/major 

issue(s)

- Similar numbers 

in each group and 

plotted curves do 

not deviate from 

each other 

drastically (1:1 

allocation). 

- If allocation is 

not 1:1, we would 

expect curves to 

track one another 

but not cross. 

- - Plotted curves 

deviate drastically 

from each other

- Smaller trials 

may have greater 

separation in 

curves and less 

crossing over

- Minimisation, 

blocked or cluster 

randomisation 

methods may 

explain the pattern 

of sequence 

generation
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5.3 Item 5.3 - Unexpected imbalance in randomisation day of 
week

Response options Exceptions: may 

downgrade severity 

of issue(s)

No issues Some/minor 

issue(s)

Many/major 

issue(s)

- Uniform 

distribution across 

groups for each 

week day, and 

fewer enrolments 

on weekends for 

non-urgent 

interventions

- Obvious 

deviations 

from what is 

expected, 

e.g. no 

participants 

enrolled on 

Wednesdays

- - For urgent 

interventions, 

enrolments on 

weekends may be 

expected

- Trial staff only 

available on 

certain days
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Domain 6: Internal inconsistencies

WHAT: inconsistent or illogical values across variables within individual participants

WHY: several large or obvious inconsistencies within a dataset may raise doubts about the reliability of 
the data.

HOW TO ASSESS: Derive logic rules for each variable to be collected, e.g. date of hospital discharge = 
date of admission + days in hospital; incorporate these rules into statistical checks
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Domain 7: External inconsistencies

WHAT: discrepancies between a trial’s IPD and published reports

WHY: Several or large unexplained discrepancies raise concerns about the validity and trustworthiness of 
the data.

HOW TO ASSESS: Plot all variables provided in the IPD dataset and tabulate summary statistics for each, 
e.g. mean, median, range, etc. Cross-check these against any published trial reports, including 
appendices and supplements. 
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Domain 8: Plausibility 

WHAT: reasonableness of missing data and event rates

WHY: No or relatively few missing data should trigger concern in most cases (depending on follow-up 
times and sample size), as should identical missing values across groups; or extreme event rates 
(particularly for rare adverse events) 

HOW TO ASSESS: Check missing values, compare event rates with expected rates based on literature, 
setting, biological mechanisms, and expert advice.. 
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Domain 8: Plausibility 

Which of these are 
questionable? 

Example 1: Intense exercise 
intervention, 0.5% missing data 
at 1 year follow up (n=500)

Example 2: In hospital mortality 
of patients admitted with 
COVID (n=40, no missings)

Response options Exceptions: may 

downgrade severity 

of issue(s)

No issues Some/minor 

issue(s)

Many/major 

issue(s)

•No/few/minor 
inconsistencies 
that can often be 
resolved with 
trialist

•Implausibly 
few missing 
data 
compared to 
expected
•Identical 
missing 
values across 
groups

•No missing data •(Close to) 100% 
follow-up may be 
achieved for 
outcomes assessed 
immediately after 
intervention 
delivery
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Overall assessment

How to assess No concerns Some concerns Major concerns

OVERALL 

ASSESSMENT

Provide an overall rating 

based on all items

No issues identified, OR 

any issues adequately 

resolved or had a 

reasonable explanation

The study may be 

considered sufficiently 

trustworthy to contribute 

to the evidence base, i.e.. 

to include in meta-

analysis, or to be 

considered for publication

≥1 minor issue identified 

that could not be 

adequately resolved and 

had no reasonable 

explanation

Decision on how to 

proceed should be based 

on circumstantial 

evidence or pending 

further information 

≥1 major issue identified 

that cannot be adequately 

resolved or had a 

reasonable explanation

The study should NOT be 

considered trustworthy 

enough to contribute to 

the evidence base, i.e. do 

NOT include in meta-

analysis or consider for 

publication



Page 41The NHMRC Clinical Trials Centre, The University of Sydney

IPD – integrity issues

0

1

2

3

4

5

N
um
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e
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o
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st
u
d

ie
s- All studies had multiple 

integrity issues

- Many issues required 

individual participant 

data to detect

Study / summary level-checks IPD/raw data checks
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