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Key points

e Logic models are conceptual diagrams that can be used to define and articulate the
relationships between key concepts within a review (e.g. intervention, health
condition, context).

e They can be used for ‘practical theorising’ about the intervention or phenomenon of
interest at the protocol stage as well as during and after synthesis.

e Logic models may be particularly useful in a qualitative evidence synthesis (QES) to
help develop and communicate emergent theories about interventions or
phenomena that are based on the findings of a review.

e They can be used in a stand-alone qualitative evidence synthesis (QES), a mixed-
methods review with a qualitative component, or shared across a QES and linked
intervention effect review.

e Logic models cut across disciplinary boundaries and can incorporate different sets
of expertise drawn from lived and professional experience.

¢ Involving stakeholders in the development of a logic model is a recommended
approach to help develop a logic model that is salient and interpretable to
beneficiaries and users of review evidence.

4.1 Introduction

Theory takes many different forms (see chapter 3). This chapter focuses on review-specific
theories in the form of logic models. Logic models represent a way of supporting theorising
at an intervention- and review-specific level. As well as providing a framework for
theorising how interventions work, and how well they are implemented, logic models can
be mobilised for decisions throughout the systematic review process (Kneale, Thomas and
Harris 2015). Logic models can be used to inform, strengthen and communicate the findings
of a qualitative evidence synthesis (QES).
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This chapter is important given increasing interest in using logic models in specific review
types such as intervention effect reviews, realist reviews (chapter 16) and narrative
syntheses (chapter 19). Logic models can also be considered an additional visual method
to support synthesis (see also chapter 12). Logic models are particularly helpful when
exploring complexity and in understanding complex interventions and their
implementation (chapter 17). In a QES, review authors may be familiar with using theory
(see chapter 3) and yet may not realise the added value of using logic models when
exploring, for example, the factors involved in implementation of interventions in specific
contexts (chapter 17). Logic models are particularly helpful when the intervention is a
policy, strategy, or initiative that is implemented within a complex system such as a health
service, police service, education or community setting. Concerns persist around the lack
of documentation on the use of logic models and the difference they make to QES and
evidence synthesis more broadly (Kneale, Thomas and Harris 2015). Better reporting of the
use and contribution of logic models not only enhances the transparency of the review
process but also facilitates further methodological developments.

The following sections offer guidance on: (i) the elements contained within logic models
and particular considerations for logic models in QES; (ii) how logic models can be used to
theorise different forms of causal relationship and how different types of logic model can
support different questions that may be posed within the review; (iii) how logic models can
be used at different stages of a review; (iv) how logic models are constructed and how to
choose the appropriate type of logic model for a review; and (v) the challenges of
developing and using logic models. Finally, logic models are considered in relation to
stakeholder engagement and involvement, equity, diversity and inclusion, and review
author reflexivity.

4.2 What is a logic model?

Logic models are pragmatic and graphical tools used to design interventions, create
strategies for the evaluation of interventions, monitor programmes of work, conduct
research, and communicate the findings of research (Kneale, Thomas and Harris 2015). The
focus here is on the use of logic models as a tool to help design, plan, structure and present
the findings of a systematic review through development and communication of
programme theory (Rehfuess, et al. 2018). Programme theory refers to an explicit theory of
how an intervention activates a series of processes and results that may change outcomes
for participants and lead to wider impact (Funnell and Rogers 2011). A logic model
represents one configuration of programme theory. When used within a systematic review,
it allows reviewers to develop and communicate their understanding of how an
intervention is theorised to influence outcomes, and the core pathways and moderators to
achieving these outcomes.

Logic models can represent sequential chains of events or processes; and in interpreting
most logic models these can be read as a series of if... then....’ statements (McLaughlin and
Jordan 2015). In the simple model in Figure 1, the logic can be read as follows: ‘if a
curriculum is designed and teachers deliver lessons on asthma self-management, then
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greater numbers of children receive asthma self-management education’; ‘if children
receive asthma self-management education, then their adherence to asthma medication
improves’; and finally ‘if adherence to asthma medication improves, then asthma
exacerbations decrease’. These ‘if...then’ statements represent assumptions of what is
expected to happen during the intervention. Collectively, they can form the basis of
programme theory that can underpin intervention implementation and evaluation (see
also Chapter 16 for how if-then statements about interventions are used to develop
programme theory within realist reviews).

Logic models are highly flexible and variable: they can depict systems or processes,
interventions or naturally occurring phenomena, and simple or complex relationships. No
set criteria exist on what s, and what is not, a logic model. However, in the next section (4.3)
we outline some of the core components of a process-orientated logic model for
interventions; QESs of interventions being the most frequently encountered type of QES
within Cochrane and Campbell systematic reviews. Despite this flexibility, all logic models
share the properties of being: (i) visual theories; that (ii) represent not only concepts but the
relationship between concepts; and that (iii) are developed with a cogent set of
explanations around how/why the relationship occur between concepts that are based on
established theories, empirical evidence, and/or professional and lived expertise.

Figure 1: Simplified logic model of school-based asthma self-management intervention

Curriculum designed Children receive

and teachers deliver asthma self- el o s
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lessons on asthma management exacerbations

self-management education

4.3 Elements of a logic model and considerations for qualitative evidence
syntheses

Although logic models offer substantial flexibility in design and included elements - a key
attraction of logic models - the features below are common to logic models supporting
many types of reviews evaluating interventions and their implementation (Anderson, et al.
2011, Kneale, Thomas and Harris 2015, Thomas, et al. 2019):

1. Intervention inputs: for example, the resources needed to deliver the intervention
and the components and activities that are included within the intervention and the
function they play.

2. Outputs: descriptive indicators of changes generated by the intervention activities
that are directly within the investigators’ control (see example in Figure 2 below:
numbers of children receiving asthma self-management education).

3. Outcomes: outcomes are theorised to follow the implementation of an
intervention; although outcomes are theorised to be conditional on outputs
occurring, they are usually not directly within the investigators’ control.
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Figure 2: Simplified logic model of school-based asthma self-management intervention

Despite sharing many of the components described above, a logic model for a QES may
need to include some specific characteristics that reflect the foci of a QES:

1. Recognition that logic models are useful tools to communicate review findings
and emergent theory: Logic models are increasingly recommended for inclusion within
systematic review protocols to represent the review team’s pre-existing assumptions about
the intervention and how it works, and to support decisions made within systematic
reviews (Thomas, et al. 2019). That is, they are typically used in systematic reviews before
the synthesis to inform and structure the analysis.

In QES however, logic models are also presented as a product that has been developed
through the synthesis, to communicate the emergent theory derived from the synthesis.
Depending on the synthesis method, it may be desirable for detailed understanding of the
processes, perceptions and experiences to develop from the data inductively during the
QES (Barnett-Page and Thomas 2009). QES synthesis methods such as thematic synthesis
(chapter 10) combine elements of meta-ethnographic (chapter 11) as well as grounded
theory approaches (Barnett-Page and Thomas 2009, Thomas and Harden 2008). For some
reviews therefore, a detailed logic model proves useful both as a tool for synthesis and/or
in communicating the intervention theory that is developed through synthesising the
evidence. For example, in their review exploring housing improvements for health and
socioeconomic outcomes, Thomson, et al. (2013) used a logic model to map out the
qualitative evidence on impacts and the links between impacts of housing improvements
on the outcomes; this did not draw on the logic model prepared for the protocol (Thomson,
et al. 2011). Figure 3, below, also provides an example of where a logic model is used to
communicate an emergent theory; in this case the model illustrates an emergent theory of
the determinants of engagement with antenatal care (see Downe, et al. 2016).

One approach that optimises the utility of a logic model in making decisions that frame a
review and an inductive approach to synthesis, is to develop a concept-based logic model
initially at the protocol stage, based around the PICO criteria for example (or SPICE/SPIDER
criteria in QES - chapter 2). This is followed by a granular account based on the evidence
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uncovered within the review. Similarly, some review teams have used abstract social
science theories or models as the foundation of the logic model at the protocol stage,
before developing granular and specific models based on the evidence in the full review
(see the example discussed below).

The utility of logic models as tools for directly creating impact and engaging policy-makers
and practitionersin the findings of QES is relatively unexplored (as is the case for systematic
reviews and research more broadly). However, logic models do help to communicate
evidence to decision-makers on ‘how’ interventions ‘do good’ (or not) that can help form
policies on scaling up interventions (Weiss 1995), and correspond with decision-makers’
preferences for evidence in visually compelling formats (Feldman, Nadash and Gursen
2001, Sonderegger, et al. 2021). Similarly, increasing numbers of examples where public
involvement has supported the development of a logic model within the systematic review
literature and beyond (for example O'Mara-Eves, et al. 2022a), indicate their potential as an
impactful engagement tool among diverse audiences. Their further usefulness may be
enhanced through software and strategies that make the logic model interactive.

2. Emphasis on patient/public perceptions and experiences: reviews drawing on QES
may emphasise the perceptions and experiences of participants involved in interventions,
or even of routine care.

A recent relevant example is a Cochrane review focussed on women’s experiences of
attending routine antenatal care and the factors that influenced women’s uptake (Downe,
et al. 2019). Initially, the authors included a logic model in the protocol (Downe, et al. 2016)
based directly on the theory of reasoned action (Fishbein and Ajzen 2011). This well-
established model of human behaviour was used in the protocol to depict how different
forms of belief shape attitudes towards behaviours, perceived norms, and the perceived
ability to control behaviour; these in turn shaped intentions and ultimately behaviours
regarding engagement with antenatal care (Downe, et al. 2016, Fishbein and Ajzen 2011).
The review team then used the review findings to evaluate the explanatory power of the
initial logic model seeking to confirm, challenge and/or amend it. Three logic models were
created representing how different belief systems impact intentions and, ultimately,
behavioural choices, to determine full, partial or no engagement with antenatal services,
with each logic model representing evidence from the synthesis of studies from high and
low and middle income settings (Downe, et al. 2019).

The model is shown in Figure 3 with its interpretation following the if-then statement logic
of earlier examples. These logic models demonstrate the flexibility and capacity of logic
models to convey large amounts of information succinctly - certainly more succinctly than
when in textual form. Figure 3 shows the results of the synthesis for women (in standard
text) and healthcare providers (in bold text); it also shows conjunctural relationships (where
a combination of different factors come together to bring about an effect - in this case
attitudes to behaviours, perceived norms and perceived control - can all shape intentions
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simultaneously); and illustrates the capacity of logic models to represent theories for
specific groups of stakeholders (patients and healthcare providers).

Figure 3: Logic Model of full antenatal care uptake using findings relating to beliefs reproduced from Downe, et al. (2019)
(superscript letters and numbers refer to a summary of qualitative findings table presented within the review - see source
material)

3. Emphasis on the influence of broad social forces: Logic models supporting or
deriving from a QES may need to represent complex processes and phenomena that are
less prominent within logic models supporting effectiveness reviews. While logic models for
a QES are not alone in depicting, or attempting to understand, the parameters and
complexities of a system (Hong, et al. 2022), they offer scope for acknowledging the
complex social, political, economic and psychological processes and contextual features
that shape systems. In their review of the views and experiences of community members of
mass drug administration programmes for a parasitic disease endemic in several low and
middle income countries, Taylor et al (2022) revised their earlier logic model in favour of a
visual model akin to the social ecological model. This allowed the review team to capture
and theorise interrelationships between the historic forces representing inequalities and
oppression, such as colonialism and the perceptions of international organisations based
on their past actions, viewed as interacting within different levels of the model.

4, Emphasis on aspects of intervention complexity: A QES may offer insight on
intervention complexity, the role of context, the implementation of interventions, and
perceptions and experiences of recipients and stakeholders (Noyes, et al. 2019).
Consequently, a logic model that supports a QES may address distinct types of questions
and represent specific concepts and relationships. For example, the logic model may offer
granularity around specific components of processes, and how these are moderated.

A review of lay health worker interventions (Glenton, et al. (2013) used logic models to
synthesise and communicate findings from a QES and an effectiveness review. The review
team focussed on how participants viewed specific intervention components, and how
these individual components were theorised to lead to shorter-term intermediate
outcomes as well as longer-term outcomes. Their logic model also showed positive and
negative moderators that facilitate or hinder specific intervention components in activating
a change in outcomes. While such a component-specific approach can also be taken within
a quantitative effectiveness review, limitations in synthesis methods and the limited
availability of data often make it challenging to develop and evidence theories about
specific components. By focusing on intervention moderators, the same logic model
(Glenton, et al. (2013) helps in conceptualising factors identified in a QES thatimpact on the
effectiveness of interventions. Several Cochrane QESs have used a logic model to link
findings to outcomes identified in effectiveness reviews as a strategy (Bohren, et al. 2019,
Jordan, et al. 2016).
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5. Understanding implementation of complex interventions and whether the
theory and implementation strategies have worked or not. A QES can be used to explore
why interventions are successful (or unsuccessful), with evidence mapped against the logic
model to better distinguish between theory and implementation failure. In Figure 4, if
teachers deliver lessons on asthma self-management, but children tend to be absent from
these lessons, then the short-term and long-term outcomes are not observed, and this is
regarded as an example of engagement or adherence failure (see also chapter X).

: Short-term : Long-term
E: outcomes Outcomes

Curriculum designed Children receive Improved Reduced
and teachers deliver E> asthma self- adherence to

lessons on asthma management asthma treatment
self-management

asthma Interpretation

education plans exacerbations

“E> n > n = n Irplementation Eailars
_IZ> “ = “ =3 “ Engagement/Adherence Failure
_I:> = “ = “ Theory Failure (earlier link)
— B = => R et
_l:> = = Consistent with theory
IRz~ = = e o ooteelt
— N

Figure 4: Using a logic model to distinguish between theory and implementation failure (based on example from Funnell and
Rogers (2011)

Y Y BN B

Theory failure (alternative
causal pathway)

Not only do logic models supporting a QES need to represent complex factors or
phenomena, they may also need to represent complex relationships between these factors.
The next sections demonstrate different approaches to understanding and representing
complexity within logic models. This chapter then examines how systematic reviewers can
harness logic models to inform decision-making within a review, before providing guidance
on how to develop a logic model.

4.4 Depicting causality and intervention complexity within logic models
supporting qualitative evidence synthesis

A review team may develop sequential chains of intervention inputs, activities/processes,
outputs, and outcomes to form chains of events that are theorised to occur as part of, and
following the implementation of, an intervention. Such logic models represent mechanistic
accounts of (causal) theory that aim to elucidate how the components of the intervention
and activities are organised to effect a change (mechanism) in the outcome(s) (lllari and
Russo 2014, Maxwell 2004b). For logic models supporting and particularly emerging from
QES, the logic model becomes a general interpretive framework, presented graphically, of
how the evidence is understood to ‘fit together’ to show how a particular outcome
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occurred. In some cases, the relationships between the components are theorised as
causal. However, in many other cases relationships are tentative reflecting influences or
connections yet to be explored within the review. This contrasts with demonstration that a
(statistical) relationship exists between particular variables (Maxwell 2004b), typical of an
effectiveness review.

The processes represented within a logic model may be measured directly within the
studies included in a QES, unlike studies included within an effectiveness reviews where
processes are assumed mechanisms or are interpreted through proxy variables (Maxwell
2004b). ‘Meanings, beliefs, and volitional actions’ within a QES are not easily converted to
variables or neat labels ‘without fundamentally concealing and misrepresenting the nature
of the processes’ (Maxwell 2004a), p7. Logic models supporting QES should avoid
oversimplification; sometimes short qualitative statements offer the best way to represent
such processes. Figure 5 shows a logic model (adapted from Popay, et al. 2006 guidance on
Narrative Synthesis chapter 19 ) and based on Weiss 1998), which demonstrates how
qualitative statements representing meanings, beliefs and actions can be developed into a
logic model of the expected impacts of increasing teachers’ salaries (note that this is
described as a programme theory model in Popay’s guidance on Narrative Synthesis-
chapter 19).

Figure 5: Adapted Logic Model of the link between increasing teachers’ salaries and improved student achievement (Popay,
etal. 2006, Weiss 1998)

The relationships depicted within the logic model are usually highly context-dependent.
The longer the causal chain, the greater the influence of context on these processes is likely
to be (Kneale, et al. 2018). Within a QES, separating context and representing contextual
features as anything but intrinsic to the processes, risks misrepresenting the causal
mechanism itself (Maxwell 2004a, Maxwell 2012). The lack of standard notation for the
design of logic models, as well as their inherent flexibility, allows systematic reviewers to
represent many forms of complexity. This includes representations of relationships
between interventions and contexts and context-dependent processes, even if this requires
reviewers to be creative in their visualisation (see systems-based logic models below).

Logic models supporting QES for Cochrane and Campbell intervention reviews often
represent causal theories of why and how an intervention is activating a change in
outcomes, with scope for logic models to help to theorise and communicate how the causal
system is understood. Mirroring variance-theory approaches, logic models can be used to
depict interventions and comparisons (Maxwell 2004b); for example in theorising how an
intervention is understood to change or disrupt existing practice or systems relative to the
control or usual care. They can also represent changes and understandings of what
happened before the intervention and/or outside the intervention, and what participants
perceive as a counterfactual outcome in the absence of an intervention. However, logic
models are probably more usefulin supporting the theorisation and analysis of connections
between events and processes. Review teams may need to consider whole events,
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decomposing them into smaller fragments (causal chains or parts of causal chains), and
recomposing them where needed to once again represent sequentially connected actions
(Maxwell 2004b). Logic models are also useful in developing and assessing alternative
explanations (Maxwell 2004b); for example the practice of ‘dark logic’ modelling, where
potential unintended consequences of an intervention are theorised and/or represented
(Bonell, et al. 2015), evokes the practice of understanding discrepant or negative cases that
takes place when evaluating causal accounts within qualitative primary research. Dark
logic models also have parallels with dys-logic models; described as models of factors that
prevent a system from functioning effectively (Garside, et al. 2020). Garside and colleagues
(2020) use a dys-logic model, which integrated evidence from a mixed-methods review of
nature-based social prescribing interventions for people with mental health conditions, as
well as key informant interviews, to depict key implementation barriers, the points at which
patients drop out of the intervention, and the key interrupters to the flow of the
intervention.

Further relationships that can be represented within a logic model

Logic models commonly represent complexity in the form of ‘equifinality’ and ‘conjunctural
causation’. Equifinality refers to the principle that an outcome (or output) is reached
through multiple routes; systematic reviews can be used to explore the strength of evidence
surrounding these pathways. Figure 5 shows how multiple pathways are followed to reach
improvements in student morale; Figure 5 also depicts a degree of ‘conjunctural causation’,
where a factor (e.g. an intervention component or output or process) is only influential in
the presence of another. For example, it might be assumed that from looking at the
pathways in the middle of the logic model in Figure 5, that students merely working harder
may not activate improvements in student achievement unless teachers also teach more
effectively; both need to occur for improvements in student achievement to occur.
Equifinality and conjunctural causation are frequently explored in syntheses using
Qualitative Comparative Analysis (QCA) (see chapter 18).

Logic models can also support complexity when considering the nature of the lines
connecting elements. For example, feedback loops are activated when initial changes in the
outcome create the conditions for further self-reinforcing changes earlier in the chain of
outputs/outcomes (Rogers 2008). Returning to Figure 4, where it is further
theorised/evidenced that students become more motivated with increased achievement,
this might produce a ‘virtuous cycle’ where the effect of students working harder is
sustained (or even amplified; see Figure 6 below). Equally, a vicious cycle might occur where
a dampening of intervention impacts occurs as social systems adapt and absorb the
impacts of the intervention (Noyes, et al. 2013).
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Figure 6: Depiction of virtuous cycle (based on logic model in Figure 3)

Logic models could help in theorising other aspects of complexity (e.g. threshold effects or
delayed effects) or complex network structures, although few worked examples exist
(Davies 2018). Additional notation and alternative colour schemes are proposed for
representing complex relationships in logic models and other forms of programme theory,
supplemented by use of clickable explanations in interactive logic models hosted on
websites (Davies 2018). Frameworks and decision-aids that support reviewers to consider
different aspects of complexity are useful when theorising which forms of complex
relationship should be represented within logic models (see Lewin, et al. 2017, Movsisyan,
Rehfuess and Norris 2020).

Using process-orientated logic models to theorise how interactions between intervention
components influence an outcome

In guidance on the use of logic models in systematic reviews of complex interventions,
Rehfuess, et al. (2018) provide a useful distinction between models that focus on theorising
complex interactions and processes within an intervention (process-oriented models) and
those that focus on theorising interactions between an intervention and the system within
which it is implemented (system-based models). The former focus on ‘unpacking’ an
intervention’s components and processes and theorising how interactions between these
components could produce a change in the intended outcome. This aligns with the
observation, analysis and synthesis of actions and events and their connecting processes
that can be developed into a causal theory or explanation in qualitative research (Maxwell
2004b). Process-oriented logic models therefore support theorising linear and non-linear
relationships and typically feature an account of temporality that enables the sequence of
events to be theorised (Rehfuess, et al. 2018). A process-oriented model offers a basis for an
analytical framework (in contrast to a system-based model which provides the basis for a
conceptual framework (Rowher, et al. 2016, p18)), reflecting the granular approach used to
theorise sequences and the nature of connections across a causal chain. Process-oriented
logic models are thought to resemble the logic models used by investigators and evaluators
of primary interventions (Funnell and Rogers 2011), typically building upon the basic
structure shown in Figures 1 and 2. A process-oriented approach counters historic critiques
that systematic reviews treat interventions as ‘black boxes’, with little attempt to
understand the mechanisms surrounding why an intervention did or did not ‘work’, or with
minimal critical engagement with the complexity of concepts and processes under study
(e.g. community mobilisation) (Cornish 2015, Negrini 2019).
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Using system-based logic models to theorise interactions between intervention and its
context

In a system(s)-based logic model, theorising focuses on interactions between the
intervention, its participants, and its context (Rehfuess, et al. 2018, Rohwer, et al. 2017).
System-based logic models can support reviewers to understand and prioritise elements of
complexity around, for example, intervention implementation and/or which wider
(systemic) impacts result from an intervention (Movsisyan, Rehfuess and Norris 2020). The
system-based logic model tends to represent the PICO criteria as core elements, with
supplemental information included on context and implementation (Rohwer, et al. 2017),
and uses ‘system-based approaches to unpick the complexity of a policy or programme’
(Rowher, et al. 2016).

However, system-based logic models frequently do not provide granular detail on
interactions between the intervention and the wider context, and many examples tend not
depict causal or sequential chains in detail. This often results in a missed opportunity to
consider the role of context and integrating contextual factors into the representation of
processes, as expected from causal explanation in qualitative research more generally
(Maxwell 2004b). Instead, system-based logic models have been used to depict a broad
conceptual framework that comprehensively describes intervention and contextual factors
that may explain the effectiveness or patterns of implementation (Rehfuess, et al. 2018,
Rohwer, et al. 2017).

However, a strength of a system-based logic model is its capacity to depict conditions of
‘usual care’. Inadequate consideration of ‘usual care’ is described as the ‘black hole’ within
the ‘black box’, signifying a poorly described but important feature of context, crucial to the
interpretation of evidence from complex interventions (Negrini, et al. 2019).

4.5 The role of logic models at different stages of systematic reviews
Anderson and colleagues (2011, p35) were among the first to illuminate how logic models
might support systematic review stages including those in Figure 7 blow.

11



Copyright © 2023 The Cochrane Collaboration

Defining and conducting the review

Identifying relevant study eligibility criteria; Guiding the search strategy; Explaining the rationale
behind surrogate outcomes used in the review; Justifying the need for analyses focussed on
particular groups (e.g. distinguished by age, sex/gender, socio-economic status);

Making the review relevant to policy and practice through making implicit assumptions explicit

Structuring the reporting of results; Illlustrating how harms and feasibility are connected with
interventions; Interpreting results based on intervention theory and systems thinking; Developing
and communicating an overall theory of an intervention or phenomenon (see Box 1)

Figure 7: The stages of a review in which a logic model can contribute Anderson and colleagues (2011, p35)

Logic models are important in helping reviewers to think conceptually about the
intervention and in identifying the optimal way of addressing the review questions (Kneale,
Thomas and Harris 2015). Where logic models are developed with stakeholder input, such
conceptual thinking can also translate into a systematic review that addresses questions of
salience to decision-makers and other stakeholders (Anderson, et al. 2011, Baxter, et al.
2014). Although review authors used to include logic models as static and somewhat
redundant figures in the introduction to protocols/reviews, with little explanation of their
use or contribution (Kneale, Thomas and Harris 2015); examples now exist where the logic
model has been used to inform multiple stages of the review (Rehfuess, et al. 2018). Further
examples of how logic models support a QES are considered in Box 1.

Box 1 - The use of logic models to support qualitative evidence synthesis

Developing and changing the focus of the review: Logic models are increasingly used to articulate issues
that surround the intervention or phenomena under study, and as tools to help develop the review
questions and sub-questions (Booth, et al. 2019).

Informing the search/eligibility criteria: A realist review of recovery-orientated mental health
interventions and their contribution to personal recovery featured a logic model within a central role when
considering study eligibility. Eligible studies were required both to inform a pathway within the draft logic
model and to provide evidence on the mechanism between intervention and outcome (Winsper, et al.
2020).

Informing the analysis of findings - see example of theory and implementation success and failure in
fig 4.

12
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Informing the conduct of synthesis: A QES examining companionship during childbirth used a logic
model to further organise findings from a thematic synthesis and to link findings with the results of an
earlier intervention review (Bohren, et al. 2019). Others have outlined how reviewers could purposively
select different synthesis methods based on the relationships depicted within the logic model (Kneale, et
al. 2018).

Strengthening the quality of QES: Logic models can be useful in strengthening the conduct of QES in
multiple ways including:

e Challenging reviewers to develop evidence-based mechanistic and processual explanations for
how change happens.

e Providing a framework for integrating diverse evidence including different forms of qualitative
evidence as well as evidence from mixed-methods studies.

e  While logic models are likely to provide a generalised theory for a phenomenon or intervention,
they can also support decisions around the contextualisation of evidence. For example, logic
models could help reviewers to ensure that concepts emerging from the synthesis are not
translated and applied to a context or group where they do not belong (Thomas and Harden 2008).

e A logic model can also help to identify gaps in the evidence, particularly when a logic model
simultaneously summarises both theory and the strength of evidence supporting different
pathways or mechanisms within the theory. This can help to inform decisions about conceptual
saturation and purposive sampling of literature (Ames, Glenton and Lewin 2019 and chapter X),
which may be particularly relevant in developing realist reviews (see Chapter 15).

e Logic models can also help reviewers to be reflexive and to consider how the evidence synthesised
during a review challenges their own assumptions, and in doing so can help reviewers consider
their positionality (see Schucan Bird, et al. (2023) and later section on reflexivity).

Updating logic models to communicate theory development: Logic models can show the assumptions
held by review authors at the start of the review on how interventions are theorised to work. They can also
show how the theory develops with the evidence synthesised during the review, either opportunistically or
at planned stages (Booth, et al. 2019, Rehfuess, et al. 2018). Examples exist of both process-oriented models
(Harris, et al. 2019) and system-based models (Krishnaratne, et al. 2020) where logic models have been
updated to reflect learning acquired during the review.

Using logic models to communicate new theory: Examples exist where the logic model itself is the main
output and contribution of the review. Here the logic model is developed inductively, sometimes taking a
broad social science theory as a basis for developing a granular programme theory, and sometimes
developing a logic model solely from the review findings. A review of positive psychology interventions
produced an evidence-based logic model as a main output to communicate evidence underlying positive
psychology interventions, contrasting findings from the logic model with the prevailing theory of positive
psychology (Kletter, Harris and Brown 2021).

4.5.1 Reporting and creating/updating logic models

As we outline above, in addition to being tools for framing a review and strengthening the
synthesis, logic models hold potential as tools for communicating findings and theory.
However, little guidance exists for the reporting of logic models. Instead, we offer principles
for shaping decisions on presenting and report a logic model:
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e Interpretability: Logic models are graphical representations of complex
relationships; where this summary becomes unintelligible to others outside the
direct review team, then logic models are failing to fulfil their intended purpose.

e Interactivity: Good logic models are visually stimulating and ideally have some
interactive component that allows stakeholders to explore further details around
particular components or relationships.

¢ Independence: A good logic model should be interpretable, even if it’s a stand-
alone model taken out of context of any accompanying text. Ideally the model can
be viewed on a single page (although this is less of a consideration for interactive
models), with text that is legible, a key for any meaningful use of colours or fonts,
and consideration around accessibility.

¢ Informative: While the model should stand alone, an accompanying narrative
should also address questions including: what does the model show?; how was the
model developed?; what were the preconceptions of the review
team/stakeholders?; how does the evidence in the review challenge or confirm
preconceptions?; how was the model used?; how were stakeholders involved in the
construction of the model?; what are the reflexivity considerations?

e Integrated: The reporting of the logic model should be integrated into the review,
and its role should also be reported in the protocol - be this a copy of the ‘a priori’
logic model or a description of plans to develop a logic model as a synthesis tool.

The decision about when to create and/or update a logic model is very much tied to the
underlying review question - its breadth and whether it involves testing or developing
theory - as well as pragmatic constraints (see Rehfuess, et al. 2018 for further guidance). A
review question involving an inductive approach to synthesising the literature could mean
that the logic model is only developed at the end of the review based on the evidence
uncovered. Alternatively, a staged approach to creating and then updating the logic model
may be preferred when a review team plans to synthesise specific types of literature
sequentially and/or to engage with stakeholders at planned points in the review. While this
choice depends on the reviewers’ focus; where a logic model is published in a protocol, it
would generally be expected that an updated version is published in the review that shows
confirmation or changes to the expected relationships, as well as an indication of the
strength of evidence supporting these changes.

4.6 Developing and using logic models for systematic reviews

4.6.1 Getting started with developing a logic model for a review

Given the complexity of many social and health interventions, the development of logic
models to support theorising how these interventions are intended to ‘work’ can also be
challenging (Noyes, et al. 2016, Wolfenden, et al. 2021); the steps in Figure 8 below are
intended to support reviewers in identifying or developing logic models for a systematic
review. Detail on exactly what each step entailsisincluded in guidance published elsewhere
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(Kneale, et al. 2020a, Kneale, Thomas and Harris 2015, Rowher, et al. 2016), and there also
exist useful templates to get started with process and systems-based logic models with
worked examples published elsewhere (Rohwer, et al. 2017, Rowher, et al. 2016).

Figure 8 was drawn using Miro, software that is used across the literature to develop
interactive logic models, and an interactive version of this model can be accessed here with
accompanying notes: https://miro.com/app/board/uXjVMbWj-TQ=/. These steps are most
likely followed in supporting the development of a process-based logic model at a protocol
stage, although many steps could help in developing a logic model as a tool for synthesis or
for communicating the review findings. While this logic model was created through
software, many (if not most) logic models may be created initially through more
participatory methods (e.g. simple post-it notes (see section 4.6.3 and Figure 10)).

g 2. Identify whether 3. Begin depicting E
1. Identify the 4.5
iy lof . | existing logic models - chain of events, »l int [:‘e.“:y d tl::'hl\;l:?a::::w
purp_ose Llf goa_ L i or logic model starting with distal - e.rmel el I s'n
the intervention templates are helpful ocutcomes ELEAnialoiit e A

/

7.Develop 5. Continue to 13. Consider

5 : 6. Add intervention i
g8 intervention <% % develop outcome unintended
outputs

8. Complete initial
model

inputs/activities chains consequences
o 10. Consider 11. Consider -
9. Revisit areas of ") -l . w| 12.Continue to
st T nature of P| context, settings B tarata
mechansims and stakeholders

Figure 8: Steps taken in constructing a logic model; an interactive version of this model can be accessed here with
accompanying notes: https://miro.com/app/board/uXjVMbWj-TQ=,

4.6.2 Choosing between different forms of logic model or between a logic model and
other forms of programme theory

Choosing between process oriented and system-based approaches

Clearly process-oriented and system-based logic models overlap and are interrelated
(Rehfuess, et al. 2018), with possibilities of incorporating process-oriented thinking within
a system-based framework (and vice versa). Some recommend that reviewers should start
with a system-based model, holding a process-oriented model in reserve until they reach a
better perceived understanding of the intervention (Rehfuess, et al. 2018). However,
incorporating stakeholders in the design of the model, particularly if undertaking in-depth
engagement through co-production, may help develop sufficient early understanding to
develop a process-oriented model.
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Those that distinguish between process-oriented and system-based logic models stress
that the distinction is not a ‘straitjacket’, and that the distinction serves to prompt
reviewers with important questions surrounding the intervention and the review (Rehfuess,
et al. 2018). In reality, logic models may contain both process-oriented and system-based
thinking, and for logic models that are used to guide QES and/or are the product of QES,
elements of both process-orientated and systems-orientated thinking may be needed to
develop a theory of causal explanation. Examples of hybrid models appear across the
literature. For example, in developing a system-based model of the impacts of school
closures during the pandemic, a logic model was created that focussed on broad system-
level impacts across different socioecological levels (invoking system-based thinking) but
that also considered some of the nature, direction and sequencing of these processes
(usually associated with process-oriented logic models). Created within the first month of
the pandemic, the logic model was used to display impacts evidenced from previous
pandemics, as well as impacts that were theorised but unevidenced (Kneale, et al. 2020b).
A snapshot in Figure 9 shows impacts on children’s health and wellbeing, evidenced in the
literature through purple connections, and those theorised to occur but were unevidenced
through green connections.

Figure 9: Part of a systems-based logic model of the impact of pandemic related school closures on children’s health and
wellbeing (Kneale, et al. 2020b)

Choosing between a logic model and other forms of programme theory

To date the focus in this chapter has been on how logic models are used as review-specific
theory. Multiple overlapping terms exist for forms of programme theory that only differ
subtly from logic models. One frequently encountered term is ‘Theory of Change’, long
established in the evaluation literature (Funnell and Rogers 2011). While any distinction
between a theory of change and a logic modeliis ‘fuzzy’, the former is usually an explanatory
form of programme theory with the expectation that all underlying assumptions in the
model are explicated (Clark and Anderson 2004). Given that this depth of knowledge may
not always be accessible to review authors at the outset of a review, and indeed at the end
of a review questions may remain, ‘logic models’ are preferred here. Similarly, ‘logical
frameworks’ or ‘logframe’ approaches are used by evaluators, particularly those working
on complex international development interventions, as project management tools
(Floate, Durham and Marks 2018). Although their construction may involve theorising, their
utility in either (i) qualitative evidence synthesis; or (ii) theorising of complex mechanisms
within interventions, remains uncertain.

Finally, causal loop diagrams are used to understand and visualise systems, sharing
parallels with logic models. They contain elements including the ‘variables’, the links
between the variables, and an indication of the polarity of the relationship (whether a
vicious or virtuous cycle connects variables or whether they operate within a balancing
relationship). Although originally employed to ‘qualitatively’ map systems for later
(quantitative) modelling, these diagrams are increasingly used to support qualitative
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research (Baugh Littlejohns, Hill and Neudorf 2021) including narrative literature reviews
(Brereton and Jagals 2021) and qualitative syntheses (Gaveikaite, et al. 2020). The well-
known example of the Foresight obesity systems map demonstrates their capacity to
represent highly complex systems (see Finegood, Merth and Rutter 2010); Knai, et al. (2018)
present an alternative example where an initial linear model of the commercial
determinants of non-communicable disease was transformed into a complex systems
model using a causal loop approach. Causal loop diagrams are said to help to identify
potential key leverage points for change and action in a system by helping the reader to
understand potential feedback mechanisms (Brereton and Jagals 2021). Causal loop
diagrams are thought by some to extend logic models beyond the confines of theorising
linear cause and effect mechanisms (Baugh Littlejohns, Hill and Neudorf 2021). However,
this an erroneous assumption is demonstrated in Figure 6 and throughout this chapter.
While the full utility of causal loop diagrams for QES may become increasingly apparent in
the future, some considerations for those interested in the approach are the extent to which
causal loop diagrams (i) support representations of meaning or perception, given their
focus on representations of (quantitatively) increasable or decreasable states; (ii) support
representations and theorisation of the detailed processual activities and events; (iii) focus
on the polarity of relationships which may limit the type of factors represented; (iv) are
based on, or incorporate elements of, broad social science theory; (v) adequately capture
the temporal order of relationships; and (vi) identify and represent broad social and
historical forces, for example colonialism or racism.

4.6.3 Challenges of developing and using logic models

Logic models are a flexible approach to developing a working theory of what may happen
during an intervention. One concern articulated around the use of logic models is ‘what if
theinitial theory is wrong?’ such that the review pursues an irrelevant or incorrect tangent.
This is a legitimate concern. However, strategies for stakeholder involvement and drawing
on logic models to build on existing theory, may help to mitigate this concern. Logic models
that draw on broader social and other theories in informing their design may also mitigate
the risk of developing an irrelevant or incorrect theory. Furthermore, the approaches
around planned iteration of the logic model to reflect changing understanding around the
intervention (and documenting this process) means that theory is explored, revised, and
improved as a result of the review. Finally, as discussed earlier, logic models for QES are
often used to support and communicate the findings of the synthesis, and for some forms
of QES, logic models may suggest, rather than ‘test’, a theory.

Logic models can quickly become complex, losing their coherence and becoming too
complex to provide a detailed framework for analysis, (Davies 2018). This criticism is well-
founded, and while the principle of equifinality is likely to hold for many complex
interventions, high numbers of different combinations of potential routes can become
unmanageable for analytical or communication purposes. Again, stakeholder involvement
may help to prioritise pathways within a logic model; furthermore, reviewers should
consider a logic model as a simplified representation of a complex intervention system.
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Creation of a logic model entails grappling with this complexity in ensuring that it
represents those pathways theorised as most important.

Choosing appropriate software represents a further pragmatic challenge. Software options
include specialist software purposefully designed for creating logic models and theories of
change (for a recent list see BetterEvaluation (2020)), software for graphic visualisation (for
example Miro), and familiar software for visualising simple models (for example
PowerPoint). Often, particularly when using participatory approaches, paper-based
approaches may suffice, proving effective in stimulating engagement; paper-based
approaches may also represent a useful initial step in advance of software (see Figure 10 for
an example and chapter 12). However, no consensus exists on the most appropriate
software, and very complex models pose a challenge to most types of software, further
justifying that reviewers keep models as simple as possible.

Figure 10: Initial paper-based approach to a logic model of Cognitive Behavioural Therapy interventions (see Shaw, et al.
(2019))

A final challenge to the use of logic models is the absence of quality standards- while
recommendations exist for developing a logic model, no agreed consensus exists for what
a ‘good’ logic model looks like. Conversely, this freedom facilitates logic models that are
tailored to the evidence gaps that reviewers are addressing, the types of intervention, and
the perspectives of the stakeholders involved.

4.7 Stakeholder engagement and patient and public involvement in developing
a logic model is essential

Itis critically important to identify and involve appropriate stakeholders from the outset in
developing a logic model, particularly to strengthen the salience of the model and to create
amodel that makes sense and is of value across different stakeholders. Stakeholders could
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bring lived expertise of a given health condition (e.g. patient, carer, parent, or relative), may
advocate for those with lived expertise (e.g. patient groups), or may contribute professional
or learnt expertise (e.g. practitioners, clinicians, researchers and policy-makers). Among
other benefits, stakeholder involvement can challenge assumptions about the intervention
or the condition under study (Kneale, et al. 2021); ensure a diversity of views are
incorporated; and help to identify how contextual factors facilitate or hinder the delivery of
the intervention (Kneale, et al. 2020a). Several resources and tools are useful in helping
reviewers to engage with stakeholders (Oliver, et al. 2021).

Given that logic models can be visually engaging and interactive, both during their
development as well asin the outputitself, they are conducive to the involvement of diverse
stakeholders. Furthermore, given the significance that logic models can hold in framing the
review, making decisions during the review, and in communicating the findings, involving
stakeholders in the construction of logic models could be a means of avoiding tokenistic
approaches to stakeholder involvement in reviews (although clearly reviewers should
attempt to maximize opportunities for stakeholder involvement across all review stages
(see Haddaway, et al. (2017)). Adopting co-production in developing logic models can go
further to ensure that the logic model is developed in a way that is inclusive, human and
that challenges reviewer world views (O'Mara-Eves, et al. 2022a, O'Mara-Eves, et al. 2022b).

Regardless of approach, involving stakeholders in developing logic models should avoid
the need for one model that supports decisions and communication within the team
conducting the review, and a separate public-facing model aimed at stakeholders - and
beyond. A single model serves a dual purpose as a tool for conducting the review and a
medium for transparently conveying assumptions and evidence beyond the review team.
This should optimise the reach of the review findings, add transparency and democratise
the review process.

4.8 Equity, Diversity and Inclusion

Logic models offer potential as tools to support further consideration of equity issues. A
review of the use of programme theory in relation to socioeconomic status found that
reviewers could do more to optimise logic models as tools to consider differential
intervention effects (Maden, et al. 2017), with the same being likely across different groups
of interest and across PROGRESS-Plus characteristics (see chapter 1 and Oliver, et al. 2008
for a description of PROGRESS-Plus). Current logic model practice often “lumps together”
equity considerations as potential effect modifiers, but the prospect for a greater role for
logic models to support theorising about these distributional impacts remains. General-
and intervention-specific equity logic models have been proposed structured around
Recruitment, Intervention and Outcome Evaluation for an intervention or programme
(Lehne, et al. 2019).

Cochrane and Campbell reviews can (and should) help us to understand how effects are
distributed within populations and across population groups (Welch, et al. 2019); use of
logic models to articulate how the intervention impacts different groups is, as yet, largely
unrealised.
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Writing this chapter has also crystallised the need and potential for reviews drawing on QES
to further develop the potential of logic models in visualising complex context dependent
relationships and, for example, theorise whether interventions or phenomena are likely to
take a similar form in high vs low income context. Within many existing logic models, there
is a tendency to represent context as exogenous and potentially extraneous to intervention
processes and systems. We would hope that future iterations of this chapter will identify
examples where contextual factors (and potentially other factors representing equity), are
represented as integral to the processes depicted within the model.

4.9 Reflexivity

Review authors and stakeholder biases could influence the development and evolution of
logic models. We have noted earlier that logic models can support reflexivity and provide a
framework for reviewers to consider their own assumptions and positionality. Given the
importance that logic models can play in the review, the role of review author and
stakeholder perspectives and potential conflicts of interest needs to be made transparent,
as these can influence the direction of the review and interpretation and communication of
findings. For example, professionals often privilege specific outcomes over others and
consider their selected clinical outcomes to be more important than outcomes as
prioritised by patients or intervention recipients. To help understand how author and
stakeholder perspectives shape a review, their role in the creation of the logic model and
the role that the logic model has in the interpretation of evidence, needs to be made
transparent. This could include, for example, ensuring that conflict of Interest statements
are managed and declared in developing and publishing a logic model. In addition,
transparent reporting of how stakeholders contributed to the development of the logic
model, as well as transparent reporting of how the logic model contributed to the direction
of the review, could help to understand how such conflicts of interest could influence the
findings. Where clear conflicts of interest or divergent perspectives exist among particular
groups who contribute to the development of the logic model, there is a case for publishing
a separate logic model that clearly shows these distinctions.
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