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Defining the criteria for including studies and
how they will be grouped for the synthesis

Joanne E McKenzie, Sue E Brenman, Rebecca E Ryan, Hilary J Thomson,
Renea V Johnston, James Thomas

KEY POINTS

« The scope of a review is defined by the types of population (participants), types of
interventions (and comparisons), and the types of outcomes that are of interest.
The acronym PICO (population, interventions, comparators and outcomes) helps to

serve as a reminder of these.
« The population, intervention and comparison components of the question, with the

additional specification of types of study that will be included, form the basis of the

pre-specified eligibility criteria for the review. It is rare to use outcomes as eligibility

criteria: studies should be included irrespective of whether they report outcome data,

but may legitimately be excluded if they do not measure outcomes of interest, or if

they explicitly aim to prevent a particular outcome.

Cochrane Reviews should include all outcomes that are likely to be meaningful and

not include trivial outcomes. Critical and important outcomes should be limited in

number and include adverse as well as beneficial outcomes.

« Review authorsshould plan at the protocol stage how the different populations, inter-
wentions, outcomes and study designs within the scope of the review will be grouped
for analysis.

3.1 Introduction

One of the features that distinguishes a systematic review from a narmrative review is
that systematic review authors should pre-spedfy criteria for induding and excluding
studies in the review (eligibility criteria, see MECIR Box 3.2.a).

When developing the protocol, one of the first steps is to determine the elements
of the review question (including the population, intervention(s), comparator(s) and

This chapter should be cited as: McKenzie JE, Brennan SE, Ryan RE, Thomson HJ, Johnston RV, Thomas J.
Chapter 3: Defining the criteria for induding studies and how they will be grouped for the synthesis.
In: Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, Welch VA [editors). Cochrane Handbook
for Systernatic Reviews of Interventions. 2nd Edition. Chichester (UK): John Wiley & Sons, 201%: 33-66.

& 2019 The Cochrane Collaboration. Published 2019 by John Wiley & Sons Ltd.
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Origins of PICO for synthesis
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Three |levels of PICO

1. Review PICO (planned at protocol stage) on which eligibility of
studies is based [Chapters 2 and 3]

2. PICO for each synthesis (planned at protocol stage) which defines
the question that each synthesis aims to answer. [Chapters 2 and 3]

3. PICO of included studies (determined at the review stage) which
defines the questions investigated in the included studies [Chapter 9]
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What is the effect of psychosocial interventions
for supporting women to stop smoking in pregnancy?




PICO characteristics of studies PICO for the review
identified by the search (i.e. the criteria for including studies)
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Does exercise
increase bone
density in
postmenopausal
women?

The questions we answer

Any exercise

Coniral Mean Ditlersncs Weig hi Mean Ditlersncs
=an{50) N Mean {20} IV, Random, o5% ¢l IV, Randem,95% Cl
Bamben 2000 17 0.37 (16.45) ) 41,08 (21) 0.4 % 1.43[-15.09, 17.95 ]
Bocalini 2008 15 0,09 (1.9 10 .58 (0.38) —— 1.7% 1.49[0.50, 2,42 ]
Bravo 1905 &l 0.27 (19.8) & 053 (20.8) * + 1.7% 0.80 [ 45,31, 7.91 ]
Chan 2004 B4 0.94 (3.85) 49 4.8 (2.52) —_—— 10.4% 0.86 [ 0.58, 2.08]
Chilibeds 2002 10 0.1 (285 12 0.4(2.77 & TE% 0.20 [ -2.08, 2.65]
Chuin 2009 8 0 (12.43) 7 0(10.24) 0.7% D.0[-11.48, 11.48]
Ebwrahim 1997 49 0.25 (18) 42 -2.75 (20.77) 168% 2.50[ -4.29, 9.89]
Engluncl 2005 21 0 (12.48) 19 01213 1.0% 0.0[ 974, 9.74]
Geing 2003 7 0.57 (4.14) 5 0.47 (412 —_— 10.4 % 1.04 [ 0.39, 2.47]
VT 2001 54 0.47 (2.11) ] 0141 (15.8 25% 0.5 [ -5.07, 5.23]
Korpelainen 2008 24 0,59 (1.23) T .04 (1.18) —— 12.0% 0.45[ 0.08, 0.82 ]
Lau 1992 1 BB (288 12 4.1 (0.5 + 9.5% -5.80[-7.22, 2.78]
Lorel 1908 =) 1.52 (5.19) o 312 (B.58) —————@—— BE% 41,80 [ 3,58, 0.36 ]
Macldlalomzo 2007 28 148 (18.84) 29 3,19 (17.02) 1.2% 1.73[ 5.99, 10.45]
Nelzon 1984 20 0.9 (4.5 19 2.5 (2.8) & T0% A.60[-4.21,1.01]
Newsteacl 2004 = 0 (987 26 .27 (17.9 * t 1.4% 1.27 [ 6.68, 9.20]
Pruifl 1968 15 0.07 (18.12) 1 0.79 (16.3) 0.5% 0.72[14.02, 12.58 ]
Smich 1002 22 1.08 (4.02) 27 0.25 (3.24) —_— 20% 1.31 [0.91, 2.53]
Tolomio 2009 B o (12.18) &7 .18 (14.58) 24 118 [ -4.85, 7.01 ]
Total (95% CI) 618 —enlii—— 100.0 % -0.08 [ -1.08, 0.92]

Hederogeneity: Tau® = 1.965; Chit - 5864, di = 18 (P=0.00001); It =555
Teet dor overall etiect: Z = 0,15 (P - 0.28)
Tesd for subgroup ditierences: Nol applicable




Does non-weight bearing, high force exercise increase bone density ...

| h " sudy o subgroup Exerdes il Mean Difisrerios Weight Mean Difirenos
e q u e N Meani D) N Mean (5D} IV, Fined 95% CI IV, Fixexd 5% CI
Barmben 2000 10 0.77 (22.8) 3 .08 (21) 02% 1.82[12.37, 22.02 ]
Bocalini 2008 15 oom (1.5 10 .58 (0.36) B 6.7 % 1.49[0.50, 2.42 |
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. e 2001 24 1.04 (13.77) =% Q.11 (15.8) ' 1% 1.15[ .35, £.65]
Any exercise W o) Nelson 1994 20 0.8 (4.5 19 2.5 (2.8 —= 83% A80[4.21,1.01 ]
Pruif 1966 B 040 (22E) i 0,79 (16.3) oz 4.2 [19.48, 1682 ]
Bemben 2000 0.37 (18.45) Smidhi 1982 ) 1.08 (4.08 27 £.25 (3.54) —_ 128 % 131 [ 091, 2.53]
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Nelzon 1994
Newskad 2004 Total (95% CI 14 55 * 100.0% 0.21[-6.02, 6.45]
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Cochrane Database of Systematic Reviews

Exercise for preventing and treating osteoporosis in postmenopausal

women
Cochrane Systematic Review - Intervention | Version published: 06 July 2011 see what's new - - . -
L
hitps://doi.org/10.1002/146518358.C0000333.pub2 & PICO: Diverse and overlapping interventions
New search  Conclusions changed E\n) 119 Used in 11 guidelines  View article information

% Tracey E Howe | Beverley Shea | Lesley J Dawson | Fiona Downie | Ann Murray | Craig Ross | Robin’

| Lynn M Caldwell | Gisela Creed Category | Description
9 Supervised aerobic, weight-bearing (e.g. walking, jog, skipping, stair
climb) and weight-lifting exercise (e.g. dumbbell presses)
Bl What are the 16 Progressive multidirectional jumping, increasing jump heights and
intervention repetitions _ _ _ _
characteristics (criteria) 3 Hapld. wall.(lng, stepping up/down or aerobic dancing. Localised
, . exercise (limbs, abdomen, back)
that differentiate each — . . . ,
1 Weight lifting (Quadriceps extension, hamstring flexion, leg press,
group? shoulder press, biceps curl, triceps extension, seated row and
latissimus pull) — high load, low repetitions
10 Resistance weight training (wrist curl, reverse curl, biceps curl, triceps
pushdown, hip flexion, hip extension, latissimus dorsi pull down, and
""" - et el calf raise; loading increase)
:;Jmﬁ " :?;;f: . _{;TJ;: » 1 | NWB-LF Weight lifting (Quadriceps extension, hamstring flexion, leg press,
e 200 e et e edlT 1 shoulder press, biceps curl, triceps extension, seated row and
Non-weight bearing, low force exercise latissimus pull) — low load, high repetitions
Study o subgroup B b W e e Ditrence 17 | NWB-LF Bench press, lateral pull down, military press, biceps curl, knee
Bermben 2000 Y s extension, knee flexion, hip abduction and adduction, leg press, back
s - T?:::::: . ';l;i}::j _!_ extension (more repetitions, lower force)
Total (95% C a4 55 > 100.0 % 0.21[-6.02, 6.45] I

Heterogensity : CI'Il?E =000, cdf =2 (P =1.00; |2 00
Tesd tor overall efiect: Z = 0.07 (P = 0.95)
Tesd for subgroup difierences: Nod apylicabls



PICO characteristics of
each included study

BMC Public Health
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The influence of in-pregnancy smoking cessation programmes on

partner quitting and women's social support mobilization: a

randomized controlled trial [ISRCTN89131885]
Paul Aveyard®, Terry Lawrence, Olga Evans and KK Cheng
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3 A Randomized Controlled Trial of a Smoking Cessation
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‘eligible’ for each
synthesis?

Recruitment and retention of low-income minority women in a
behavioral intervention to reduce smoking, depression, and

intimate partner violence during pregnancy
v ke

M Nabil El-Khorazges
Jutta S Thornberry®

& seifheip smoking cessation In pregnancy: cluster randomised controlied trial

k
Research

An intensive smoking intervention for
pregnant Aboriginal and Torres Strait Islander
women: a randomised controlled trial

PICO for each synthesis

(i.e. the criteria for including studies)

Tolal events: 251 ( Experimenal), 197 (Conirol)

Heterogeneity; Taus = 0.05; Chit = 1828, di = 12 (P = 0.17); |2 -27%

2 Muliple intervendons

Test for overall sfiect: Z = 2.06 (P = 0.040)

Gielen 1997 12193
Hartmann 1996 27113
Fendrick 1925 48822
Lawrerios 2002 | AvC) 17311
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Sacher-Waller 1994 /255
Siotle 2004 24
Teoh 2010 [ =c]
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Todal evente: 177 ( Exparimendal), 125 (Condol)

1i1se
16108
B5/1063
214
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26258
530
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Heterogemeity: Tau? = 0.08; Chiz = 12,81, ol = 10 (P = 0.18); |2 =285
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Stady or subgroup Experimerial Contal Riizk Raio
n/M N M-H Random 953 Cl

1 Single intervenions

Baric 1978 83 247

Dunldey 1227 450 oED

Havig 1224 427220 e

Lawrenios 2003 (AvE) 13/2a7 214

Meleod 2004 aTE 14108

Moores 2002 E8/523 102/ 587

Panjari 12@@ 4TS 37537

Pl 2004 e ] 21a

Prics 191 (AvE) 252 oas

Price 1981 (AvC) &7 1/25

Tapgin 2000 24z, 2ag

Tappin 2005 177247 190408

Valbo 1996 BE2 ava
Subtotal (95% CI) 2397 P |



Does dynamic weight bearing, low force exercise increase bone density

Sy or subgroup Exercise Conirol Mean Ditkrence Weighi Mean Ditkrenice
N Mean S0} N Mean (SD) 1V, Rancom 25% Cl IV, Random 95% Cl
Bravo 1966 &l 0.27 (19.8) - 0,53 (20.8) K-k 0.E0[ &3, 7.91]
|

Chan 2004 B4 .94 (.85 49 1.8 (3.52) ;o 0.85[0.56, 2.28 ]

Ebrahirn 1297 49 0.25 (18) 42 -2.75 (20.77) 280[-4.89, 989 ]

Lau 1982 11 .6 (2.28) 12 4.1 {0.54)

Lorel 190 = 1.52 (5.19) 0 312 (8.52) 250% 4.80[ .58 0.2 ]

]
Sy r I l e S I S Total {95% CI) 243 242 100.0 % -1.20[-4.45,2.05]
Heterogensity: Taus = 10.00; Chi = 22,90, di = 4 {Po0.00001); |2 -28%
Teed dor overall eflect: 2 = 0.72 (P = 0.47)

256% -5.50[-7.22, .78 ]
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Should we pre-specify our
PICO for each synthesis?

LEEHIYAEN

(new guidance in 2019 Cochrane Handbook)
training.cochrane.org/handbook

... almost always some important variants
(dose, duration of treatment ...)




Why specify PICO for synthesis?”

*Cochrane Handbook, Chapter 3, Table 3.2.b
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Why specity PICO for synthesis?

The way in which studies are grouped for synthesis influences findings . A
decision to include a study (or not) in a given MA (or other synthesis) will
change the result, and possibly the conclusion

Careful planning of groups may help
* avoid decisions influenced by the findings of individual studies
* increase the reproducibility of findings

Provides a ‘standardised’ terminology for interventions and outcomes that
e overcomes the varied descriptions used by study authors

* enables comparison and synthesis of PICO characteristics across studies
e provides a consistent language for reporting that aids interpretation

Helps ensure that we

* make best use of available data

 produce a review focused on questions relevant to decision makers
(especially if involved in planning ..)

*Cochrane Handbook, Chapter 3, 3.2.3 16



A process for planning PICO for each synthesis”

Identify intervention
characteristics that may modify
the effect of the intervention

Label and define intervention

Zroups (Hoefinellevels Torgrolp Suggests steps and the decision points at each step
based on ‘how much’)

Check whether there is an e Aim is to capture the ‘behind the scenes’ work

existing system for grouping  Not intended to be prescriptive, may be iterative, and

Plan how the groups will be used some steps may be concurrent

in synthesis and reporting

* Includes principles for developing a flexible plan, that
maximises the potential to synthesise

Decide how to group
interventions with multiple
components or co-interventions

Build in contingencies by
specifying both specific and
broader intervention groups

17
*Cochrane Handbook, Chapter 3, Tables 3.2.b and 3.2.c



A process for planning intervention groups for synthesis”

Identify intervention
characteristics that may modify
the effect of the intervention

Label and define intervention
groups (+ define levels for group
based on ‘how much’)

Check whether there is an
existing system for grouping

Plan how the groups will be used
in synthesis and reporting

Decide how to group
interventions with multiple
components or co-interventions

Build in contingencies by
specifying both specific and
broader intervention groups

*Cochrane Handbook, Chapter 3, Table 3.2.b

Step

Considerations

Examples

1. Identify intervention
characteristics that may
modify the effect of the
intervention.

2a. Label and define
intervention groups to be
considered in the
synthesis.

Consider whether differences in interventions characteristics
might modify the size of the intervention effect importantly.
Content-specific research literature and expertise should
inform this step.

The TIDieR checklist - a tool for describing interventions -
outlines the characteristics across which an intervention might
differ (Hoffmann et al 2014). These include ‘what’ materials
and procedures are used, ‘who’ provides the intervention,
‘when and how much’ intervention is delivered. The iCAT-SR
tool provides equivalent guidance for complex interventions
{Lewin et al 2017).

For each intervention group, provide a short label (e.g.
supportive psychotherapy) and describe the core
characteristics (criteria) that will be used to assign each
intervention from an included study to a group.

Groups are often defined by intervention content (especially
the active components), such as materials, procedures or
technigues (e.g. a specific drug, an information leaflet, a
behaviour change technigue). Other characteristics may also
be used, although some are more commonly used to define
subgroups (see Chapter 10, Section 10.11.5): the purpose or
theoretical underpinning, mode of delivery, provider, dose or
intensity, duration or timing of the intervention (Hoffmann
etal 2014).

In specifying groups:

e focus on ‘clinically’ meaningful groups that will inform
selection and implementation of an intervention in practice;

Exercise interventions differ across multiple characteristics,
which vary in importance depending on the review.

Ina review of exercise for osteoporosis, whether the exercise is
weight-bearing or non-weight-bearing may be a key
characteristic, since the mechanism by which exercise is
thought to work is by placing stress or mechanical load on
bones (Howe et al 2011).

Different mechanisms apply in reviews of exercise for knee
osteoarthritis (muscle strengthening), falls prevention (gait
and balance), cognitive function (cardiovascular fitness).

The differing mechanisms might suggest different ways of
grouping interventions (e.g. by intensity, mode of delivery)
according to potential modifiers of the intervention effects.

In a review of psychological therapies for coronary heart
disease, a single group was specified for meta-analysis that
included all types of therapy. Subgroups were defined to
examine whether intervention effects were modified by
intervention components (e.g. cognitive techniques, stress
management) or mode of delivery (e.g. individual, group)
(Richards et al 2017).

In a review of psychological therapies for panic disorder
(Pompoli et al 2016), eight types of therapy were specified:

1) psychoeducation;

2 supportive psychotherapy (with or without a
psychoeducational component);

3) physiological therapies;

4) behaviour therapy;

5 cognitive therapy;

6) cognitive behaviour therapy (CBT);

1) 7. third-wave CBT; and



A process for planning outcome groups for synthesis’

Fully specify outcome domains

Determine whether there is an
existing system for identifying
and grouping important
outcomes

Define the outcome time points

Specify the measurement tool or
measurement method

Specify how multiplicity of
outcomes will be handled
Plan how the specified outcome

domains will be used in the
synthesis

Build in contingencies by
specifying both specific and
broader outcome domains

*Cochrane Handbook, Chapter 3, Table 3.2.c

Considerations

Examples

1. Fully specify outcome domains.

For each outcome domain, provide a short label (e.g.
cognition, consumer evaluation of care) and describe the
domain in sufficient detail to enable eligible outcomes
from each included study to be categorized. The
definition should be based on the concept (or construct)
measured, that is ‘what’ is measured. ‘When' and ‘how’
the outcome is measured will be considered in
subsequent steps.

Qutcomes can be defined hierarchically, starting with
very broad groups (e.g. physiological/clinical outcomes,
life impact, adverse events), then outcome domains (e.g.
functioning and perceived health status are domains
within ‘life impact’). Within these may be narrower
domains (e.g. physical function, cognitive function), and
then specific outcome measures (Dodd et al 2018). The
level at which outcomes are grouped for synthesis alters
the question addressed, and so decisions should be
guided by the review objectives.

In specifying outcome domains:

o definitions should reflect existing systems if available,
or relevant literature and terminology understood by
decision makers;

» where outcomes are likely to be inconsistently labelled
and described, listing examples may convey the scope
of the domain;

e consider the level at which domains will be defined
(broad versus narrow) and the implications for
reporting and synthesis: combining diverse outcomes
may lead to unexplained heterogeneity whereas
narrowly specified outcomes may prevent synthesis
when few studies report specific measures;

In a review of computer-based interventions for sexual
health promotion, three broad outcome domains were
defined (cognitions, behaviours, biological) based on a
conceptual model of how the intervention might work.
Each domain comprised more specific domains and
outcomes (e.g. condom use, seeking health services such
as STl testing); listing these helped define the broad
domains and guided categorization of the diverse
outcomes reported in included studies (Bailey et al 2010).

Ina protocol for areview of social media interventions for
improving health, the rationale for synthesizing broad
groupings of outcomes (e.g. health behaviours, physical
health) was based on prediction of a common underlying
mechanism by which the intervention would work, and
the review objective, which focused on overall health
rather than specific outcomes (Welch et al 2018).
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