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Background

e Systematicreview of well-conducted RCTs provides high quality
evidence for effectiveness

* Homogeneity: each study in a meta-analysis is estimating a single, true
underlying relative intervention effect.

* Anydifferences in estimates between studies due to sampling error alone

* Unlikely to hold for many public health, policy or social

interventions.

* Variation in population, interventions & comparator, context (delivery/
implementation/ adherence/ length, setting) outcomes etc.

 Heterogeneity might be considered inevitable?

Population Health Sciences 2 briSJ[OI .dC. Ul(



Elic University of
BRISTOL

“Reasons or excuses for avoiding meta-analysis...”*

Table 1| Reasons for not showing summary estimates in forest plots from systematic peviews in Cochrane
database 2005 issue 4

Different metrics or outcomes evaluated 26(19)
Different metric of same outcome 7
Different outcome 20

Different study designs 21(16)

Non-randomised studies 3

Data with many counts per participant 514
Datatoo limited 11 (8)

WNINEesIs considered Inappropriate (not specined why

Non-nomality of data 1(1)
No reason given 10 (7)
Artefactt 3(2)
Quantitative synthesis given in text 7(5)

*loannidis 2008; BMJ 3361413 3 oristol.ac.uk
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Options for synthesis*

* non-quantitative synthesis (e.g. SWiM, tabulation, narrative,
graphical approaches)

e standard meta-analysis methods (pairwise, fixed, random effects,
meta-regression)

e advanced synthesis methods (NMA, MPES, MVMA)

*Higgins JPT et al BMJ Global Health 2019;4:e000858. oristol.ac.uk
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%rﬁfleésizsgi MA, complexity and heterogeneity

Meta-analysis, complexity, and ®:

heterogeneity: a qualitative interview
study of researchers’ methodological
values and practices

Theo Lorenc' ', Lambert Felix®, Mark Petticrew?, G J Melendez-Torres®, James Thomas®, Sian Thomas®,
Alison O'Mara-Eves” and Michelle Richardson®

Systematic Reviews 2016 5:192 oristol.ac.uk
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Example

* Subset of studies from a 2004 Cochrane review
examining psychosocial interventions for reducing
depressive symptoms post-coronary heart disease.

* inclusion criteria parallel group RCT, at least 6-months follow-up,
and report at least one of the following outcomes: all cause
mortality, cardiac mortality, non-fatal M, total cholesterol, systolic
or diastolic blood pressure, depression or anxiety

e Consider the outcome of depression symptoms
e 11 studies, Published from 1983 to 2002

Welton et al AJE 2009:169; 1158-65 bristol.ac.uk
https://academic.oup.com/aje/article/169/9/1158/125216
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Std. Mean Difference Std. Mean Difference
Study or Subgroup IV, Random, 95% CI IV, Random, 95% CI
Black -0.60 [-1.12, -0.09]
Burgess 0.40 [0.06, 0.74]
Elderen -0.21 [-0.75, 0.34] a
ENRICHD -0.33 [-0.43, -0.24] ™=
HofmanBang -0.39 [-0.88, 0.10] - =TI
Johnston -0.57 [-1.09, -0.06] -
Jones -0.01 [-0.10, 0.07] "
Lewin -0.61 [-0.99, -0.23] A
Stern -0.30 [-0.83, 0.23] "
Thompson -0.39 [-0.92, 0.14] v
Toobert -0.91 [-1.75, -0.08] .
Total (95% ClI .29 [-0.48, -0.10] i

Heterogeneity
Test for overa

2 = - bhiz = - 2 = 800 } } t t
Tau? = 0.06; Phi? = 50.32, df = 10 (P < 0.00001) 1> = 80% 5 ¥ 0 1 2

2:38 (P = 0.003) Favours [experimental] Favours [control]
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* Received wisdom is fixed effect MA inappropriate
 Random effect model can be difficult to interpret

Assumes:
true treatment effect in each study is

randomly, normally distributed between
studies, with variance 72

Estimates:
mean of the distribution of the trial-specific
true treatment effects
i.e. summary estimate is the average effect
across the included studies

May not reflect observed effect in any study Mean of true effects

Population Health Sciences 9 briSJ[OI .dC. Ul’(
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Predictive interval

Std. Mean Difference Std. Mean Difference
Study or Subgroup IV, Random, 95% CI IV, Random, 95% CI
Black -0.60 [-1.12, -0.09]
Burgess 0.40 [0.06, 0.74]
Elderen -0.21 [-0.75, 0.34] O [
ENRICHD -0.33 [-0.43, -0.24] -
HofmanBang -0.39 [-0.88, 0.10] - = I
Johnston -0.57 [-1.09, -0.06] -
Jones -0.01 [-0.10, 0.07] &
Lewin -0.61 [-0.99, -0.23] B B
Stern -0.30 [-0.83, 0.23] I
Thompson -0.39 [-0.92, 0.14] - * I
Toobert -0.91 [-1.75, -0.08] "
Total (95% Cl) -0.29 [-0.48, -0.10] -0.98 o 0.40
Heterogeneity: Tau? = 0.06; Chi? = 50.32, df = 10 (P < 0.00001); I? = 80% _'2 _'1 0 i é

Test for overall effect: Z = 2.98 (P = 0.003) Favours [experimental] Favours [control]

Population Health Sciences 10 briSTOI .dC. Ul(



E"'ﬁ’fés%gi “How to limit the boundaries of the review*”

 What is the purpose of the review?

e [fitis literature summary, or an ‘in principle’ research
guestion such as “Do psychosocial interventions reduce
depression after coronary heart disease?”, then ‘lumping’
interventions is reasonable.

* [fis toinvestigate which type of psychological intervention
is effective, or which intervention characteristics are
effective, then ‘splitting” may be more appropriate.

 ‘Lumping’ of interventions can mask heterogeneity

*Systematic Reviews 2016 5:192 oristol.ac.uk
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Subgroup analyses for complex interventions

* Guise et al (2014) ways of grouping studies :

— Key characteristics of interventions (e.g. group therapy,
individual therapy, self-help)

— Compare subclasses of intervention (mutually exclusive
subgroups such as type of therapy — CBT, BT, counselling)
 Melendez-Torres (2015) “Clinically meaningful units”
— by modality or similar theory of change

Guise et al, AHRQ Report:14-EHCO03-EF. 2014. oristol.ac.uk
Melendez-Torres et al, BMC Med Res Methodol . 2015: 15



Efﬁ’leésifgi Subgroup analysis (intervention type)

Std. Mean Difference Std. Mean Difference
Study or Subgroup IV, Random, 95% CI IV, Random, 95% CI
3.1.1 Cognitive behavioural therapy
Black -0.60 [-1.12, -0.09] i
Burgess 0.40 [0.06, 0.74] — &
ENRICHD -0.33 [-0.43, -0.24] -

o 1 -
Heterogeneity: Tau? = 0.18; Chi* = 18.06, df = 2 (P = 0.0001); I> = 89%|
est tor overall effect: Z= 0. =0.54)

3.1.2 Behavioural therapy

HofmanBang -0.39 [-0.88, 0.10] —
Lewin -0.61 [-0.99, -0.23] ——
Stern -0.30 [-0.83, 0.23] =
Toobert -0.91 [-1.75, -0.08] -

v -

3.1.3 Counselling

Elderen -0.21 [-0.75, 0.34] -
Johnston -0.57 [-1.09, -0.06] -

Jones -0.01 [-0.10, 0.07] . 3
Thompson -0.39 [-0.92, 0.14] -

ol 0221054 0071 ’.
= .

Heterogeneity: Tau? = 0.05; Chi*? = 6.55, df = 3 (P = 0.09); I> = 54% I

1 05 0 05 1
Favours [experimental] Favours [control]
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Challenges for subgroup analysis of complex interventions*™

* Differences between subgroupsmay not be because of the
characteristic used to define subgroups (in other words, there may
be confoundingbecause subgroup comparisons are observational by
nature)

e Sufficientnumberof studies are required to provide convincing
results (low power)

* Performing multiple subgroup analyses may involve multiple
statistical tests, with inflated risk of spurious findings

* Characteristics may be correlated, hamperinginterpretation.

*Petticrew et al Journal of Clinical Epidemiology 2013:66; 1230-1243 bf’lSJ[O} .dC. Uk
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BB BRISTOL Intervention level network meta-analysis
CBT Coherent relative effect
Q estimates based on more

evidence, potentially more
robust and precise.

TAU Evidence base is strengthened.

Allows more studies to be

combined, as long as they

connect to the network.
CSL BT _

Greater potential to explore

heterogeneity?

oristol.ac.uk



‘éfﬁ"fés%gi Intervention level network meta-analysis

SMDIY = SMDRY — SMD DL

Validity of NMA:

AB, AC & AD studies similar
across factors which may
affect the outcome (modify
treatment effect).

https://training.cochrane.org/handbook/current/chapter-11 oristol.ac.uk
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NMA of psychological interventions for CHD

Std. Mean Difference Std. Mean Difference
Study or Subgroup IV, Random, 95% Cl IV, Random, 95% CI
BTwvs CBT 0.37 [-0.30,1.04] 1
BT wvs TAL -0.84 [-1.00,-0.08] i
BT vs TAL -047 [-0.65, 0.31]
Caounselling vs BT 0.28 [-0.36, 0.92
Counselling vs CBT -0.08 [F0.73, 0.87)
Counselling ws TAL -0.26 [F0.70, 0.18]

1 0.5 0 0.5 1

Favours [experimental] Favours [control]

‘22=O.11 ‘

BT is ranked 1st (95% Crls: 1st to 3rd)
CBT is ranked 2nd (95% Crls: 1st to 4th)
Counselling is ranked 3rd (95% Crls: 1st to 4th)

oristol.ac.uk
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Trial Modality Delivered mm DMpPONE

Black

Burgess

Van-Elderen

ENRICHD

HofmanBang

Johnston

Jones

Lewin

Stern

Thompson

Toobert

Individual

Individual

Mixed

Mixed

Individual
Individual

Mixed

Individual
Group
Individual

Group

Psychologist

Nurse

Not specified Combination

Not specified

Not specified
Nurse

Not specified

Not specified
Not specified
Not specified

‘Therapist'

Home

Home

Not clear
Hospital
Not clear
Not clear
Home
Not clear

Not clear

Home &
retreat

4 hours

2 to 3 sessions

2 sessions in
hospital. 3
hrs(group)

18 hrs

Not clear
3 to 4 hours
14 hrs
6 weeks
13hrs

2hrs

7day retreat +
follow-up

BEH

BEH, COG, SUP

COG, EDU

COG

BEH, EDU, REL

(1) COG, EDU
(2) COG, EDU

COG, REL

BEH, EDU, REL

(1) BEH
(2) COG

COG

BEH, EDU, REL,
SUP




Erﬁ‘%s%ooi Network plot: component combinations

7"y EDU TAU/T: treatment as usual

B+C1S AN _ EDU/E: educational
B+C+R BEH BEH/B: behavioural

E+C+R coe COG/C: cognitive
RELAX/R: relaxation
E+B+S, oRELAX SUP/S, support.

. + indicates a combination of

E+B+R SUP components, e.g. ‘E+B’ is
educational and behavioural

E+B+C E+B components.

C+S E+C

C+R E+R

oristol.ac.uk



BRISTOL Limitations

* Networks may be sparse or not connected

e Can only estimate effects between specific combinations
that are connected in the network of evidence

e Estimates of effect may be imprecise

* A priori specification of characteristic, which may not be

reported, might not be independent or never used on its
own.

* Interventions are not only source of complexity

* E.g. Interaction of intervention with setting or facilitator
could also be considered.

oristol.ac.uk
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