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Abstract

Evidence synthesis of population health interventions often involves managing data from complex
interventions and a diverse range of study designs, presenting challenges in applying synthesis
methods to provide meaningful results. The work presented here provides examples of population
health syntheses and research aimed at improving the conduct and reporting of both synthesis

methods and primary studies that are used in syntheses.

An initial essay provides a background on population health intervention evaluations and considers
the implications, challenges and value of synthesising population health evidence. An overview of
methods to develop guidance examines approaches to achieving consensus and the importance of

supporting and managing the project team during guidance development.

Three themes address evidence synthesis of population health interventions. In Theme 1, two
reviews demonstrate the use of appropriate methods rigorously applied to population health
evidence. The reviews examined the health impacts of social policies, mandatory participation in
employment related programmes and participatory budgeting. Conducting these and other reviews

developed my experience and ability to contribute to the projects in the following two themes.

Theme 2 discusses three papers that advance systematic review methods by investigating and
developing guidance on how to conduct and report synthesis robustly and transparently. The first
paper provides guidance for conducting a systematic review of theories, illustrated and discussed
using a worked example. The remaining two papers focus on narrative synthesis methods in
systematic reviews. One is a methodological study to determine the adequacy of reporting of
narrative synthesis of quantitative data in systematic reviews of population health interventions. This
led to the third paper, guidance for reporting synthesis without meta-analysis (SWiM), an explanation
and elaboration of nine checklist items designed to prompt systematic review authors to include key

information when reporting the synthesis of quantitative effect data.

Theme 3 consists of two sets of methodological guidance developed for reporting and conducting
population health studies, both relevant for evidence synthesis. TIDieR-PHP is a guideline for
reporting population health and policy interventions. Precise descriptions of interventions are crucial
for synthesis and TIDieR-PHP prompts users on how to capture the features of interventions that are
delivered to, or experienced by, large groups or populations, such as the policies examined in Theme
1. The second paper is guidance for using natural experiments to evaluate population health
interventions. The guidance aims to prompt improved conduct and reporting of population health

interventions, which is crucial to synthesising evidence of these interventions.
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Preface

| joined the Medical Research Council/Chief Scientist Office Social and Public Health Sciences Unit in
2012 as the lead reviewer on a review of income and health. The Unit became part of the University
of Glasgow in 2013, and since then, in my role of Systematic Reviewer, | have gained experience of
conducting complex systematic reviews and the opportunity to explore evidence synthesis methods.
This led to research about primary studies that are used in evidence synthesis of population health
interventions. Therefore, in addition to conducting evidence synthesis, my research has aimed to
improve evidence synthesis, by improving synthesis methods and the conduct and reporting of

primary studies that are used in syntheses.

I have an MPhil in Social Science Research Methods and an MA (Hons) in Philosophy, both from the
University of Glasgow. Before joining the Unit, | was a Researcher in Evidence-based Child Public
Health in the Paediatric Epidemiology and Community Health Unit at the University of Glasgow. In
addition to the seven papers selected for this submission, | have contributed my evidence synthesis
skills to projects and publications of systematic reviews examining the relationship between
aggregate economic activity and population health,! and the causality of income inequality on self-
rated health and all-cause mortality.2 | have also contributed to a scoping review of the use of
evidence in public health policy and practice,® a review of reviews of the use of mass media for public
health messages* and a review of reviews of wellbeing interventions for vulnerable adolescents.” |
have used my experience gained developing methodological guidance to contribute to guidance for
the adaptation of interventions,®” examine the value of evaluating the withdrawal of interventions,®
and conduct meta-research on the Risk Of Bias In Non-randomised Studies - of Interventions

(ROBINS-1) systematic review critical appraisal tool.> ©

My current interests include a focus on health inequity. | am leading an article on how equity can be
better incorporated into systematic reviews, as reviews currently struggle to provide users with
useful information about how and why policies and interventions impact deprived and marginalised
populations. | am also leading on a paper that outlines various approaches to addressing health
inequalities, providing an overview of definitions, key components and overlaps of these approaches
for researchers, practitioners and policymakers. My goal is to help researchers have tools to design
reviews to make best use of available evidence and incorporate equity considerations to understand

how interventions and policies may differ for diverse populations.



Explanatory essay
1. Introduction

Evidence synthesis is “the process of bringing together information and knowledge from a range of
sources and disciplines”,*(page 7) using systematic and explicit methods.!? There are increasing
types of evidence synthesis, as approaches are developed to manage different forms of evidence,
with one survey identifying 47 different forms of review, set within seven categories.!* The work in
this submission primarily focuses on systematic reviews, which involve rigorous and reproduceable
processes for searching, appraising, and synthesising evidence,'* by predefining the stages of the
review, applying strict inclusion and exclusion criteria,*® and reducing bias.'® Scoping reviews are
similar to systematic reviews, and are used to identify and map what research has been conducted
on a topic.'® ¥ While definitions can vary, generally, the main differences are that scoping reviews
focus on producing an overview of a topic, rather than answering a specific question about the
effectiveness or appropriateness of an intervention or exposure, and often do not include critical
appraisal of the included studies.® In addition to examples and guidance for systematic reviews, this
submission includes methodological guidance for primary studies that can facilitate the conduct of

high quality evidence synthesis.

The papers included in this submission contribute to evidence synthesis of population health

interventions via three themes:
Theme 1 Evidence syntheses of population health interventions
Theme 2  Development of guidance for synthesis in systematic reviews

Theme 3  Methodological guidance for population health intervention studies with significance

for evidence synthesis

Two reviews in Theme 1 demonstrate the conduct of appropriate methods rigorously applied to
contribute to research evidence. This is provided by examples of evidence synthesis of population
health interventions: mandatory participation in employment-related programmes and participatory
budgeting. Conducting the reviews in Theme 1, and other reviews, provided, highlighted two

challenges for evidence synthesis of population health interventions.

The first challenge, addressed in Theme 2, is the lack of guidance to improve the conduct and
reporting of synthesis methods. Theme 2 discusses three papers that advance systematic review
methods by investigating and developing guidance on how to conduct and report synthesis robustly

and transparently. The first paper is guidance for conducting a systematic review of theories,
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demonstrated and discussed using a worked example. Two papers address narrative synthesis
methods in systematic reviews. One is a methodological study to determine the adequacy of
reporting of narrative synthesis of quantitative data in systematic reviews of public health
interventions. This led to the third paper, guidance for reporting synthesis without meta-analysis
(SWiM), an explanation and elaboration for nine checklist items developed to prompt systematic

review authors to provide key information when reporting synthesis of quantitative effect data.

Theme 3 addresses a second challenge for evidence synthesis of population health interventions, the
lack of clear reporting of primary studies and the diverse array of study designs and analysis methods
used. This theme consists of two sets of methodological guidance developed for reporting and
conducting population health studies, both relevant for evidence synthesis. The first is a guideline for
reporting population health and policy interventions. The paper provides the explanation and
elaboration of the guideline, including the justification, methods used and content of the guidance.
Precise descriptions of interventions are crucial for synthesis and the guideline prompts users on
how to capture the features of interventions that are delivered to or experienced by large groups or
populations. TIDieR-PHP covers policies including those in which health outcomes are by-products
rather than the aim of the intervention, such as the policies examined in Theme 1. The second paper
provides guidance for using natural experiments to evaluate population health interventions. The
guidance aims to prompt improved conduct and reporting of population health interventions, which

is crucial to synthesising evidence of these interventions.

The included papers, particularly those in Themes 2 and 3, have made a strong contribution to
advancing clear reporting of evidence synthesis and primary studies, with publication in high impact
journals and over 2100 citations. | was lead author on six papers and second author on the seventh
paper. As shown in Table 1, and detailed in the descriptions below, | provided substantial input,

including intellectual development, leadership and drafting, to all the papers.

The following sections of this essay discuss the submitted papers, outline the background and
justification for the research conducted, explain the methodologies used, and consider lessons

learned and the contribution made to evidence synthesis.
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Table 1: Contribution to submitted papers

All of the submitted papers are co-authored. The nature of the research conducted in these

submitted papers means that collaboration with multiple colleagues is necessary for conducting

reviews and developing methodological guidance.

Title of paper

Contribution by

Mhairi Campbell on activities

Design

Data analysis

interpretation

Manuscript
writing

Paper 1 Campbell M, Thomson H, Fenton C, Gibson M.
Lone parents, health, wellbeing and welfare to work: a
systematic review of qualitative studies. BMC Public
Health. 2016 Dec;16:1-0.

—

O Data

—

Paper 2 Campbell M, Escobar O, Fenton C, Craig P. The
impact of participatory budgeting on health and wellbeing:
a scoping review of evaluations. BMC Public Health. 2018
Dec;18:1-1.

Paper 3 Campbell M, Egan M, Lorenc T, Bond L, Popham F,
Fenton C, Benzeval M. Considering methodological options
for reviews of theory: illustrated by a review of theories
linking income and health. Sys Rev. 2014 Dec;3:1-1

Paper 4 Campbell M, Katikireddi SV, Sowden A, Thomson
H. Lack of transparency in reporting narrative synthesis of
guantitative data: a methodological assessment of
systematic reviews. Journal of Clinical Epidemiology. 2019
Jan 1;105:1-9.

Paper 5 Campbell M, McKenzie JE, Sowden A, Katikireddi
SV, Brennan SE, Ellis S, Hartmann-Boyce J, Ryan R,
Shepperd S, Thomas J, Welch V, Thomson H. Synthesis
without meta-analysis (SWiM) in systematic reviews:
reporting guideline. BMJ. 2020 Jan 16;368.

Paper 6 Campbell M, Katikireddi S V, Hoffmann T,
Armstrong R, Waters E, Craig P et al. TIDieR-PHP: a
reporting guideline for population health and policy
interventions BMJ 2018; 361 :k1079.

Paper 7 Craig P, Campbell M, Deidda M, Dundas R, Green J,
Katikireddi SV, Lewsey J, Ogilvie D, De Vocht F, White, M.
Using natural experiments to evaluate population health
interventions: a framework for producers and users of
evidence. Public Health Res 2025;13. And BMJ 2025;

388 :e080505.

L=lead, C=contributed, - = no contribution/not applicable
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2. Background

Population health interventions

Population health refers to understanding health at a group level, i.e. groups of people, rather than
at an individual level,’® and some use the term interchangeably with the term public health.?°
Population health interventions are government or health service policies or programmes that aim to
improve the health of groups of people.?®

Policies and programmes beyond those in the health sector, such as education, employment, and
housing interventions, have an impact on the wider social determinants of health, even if their aims
are not primarily to address health.?! Social determinants of health are “structural determinants and
conditions of daily life”,?2(Page 1) that is, circumstances including access to health care and
education, conditions of work and leisure, housing, income, transportation, and the communities
and environments in which people live.?> 22 There is now increased attention on health being a
consideration in all social policies.?®2* In this submission policies addressing social determinants of
health are included within the term population health intervention.

Differing terminology and definitions are often used in different disciplines and there has been
debate about the meaning of public health and population health and whether these terms are
actually interchangeable, with some perceiving public health as separate from healthcare systems,
others suggesting it is closely tied to service provision.?> McCartney and colleagues explain that
population health “can be defined to encompass the average, distribution and inequalities in health
within a society.”?® My intention is to be clear what is meant by the terms | use. | use the term
population health intervention inclusively to mean policies or programmes that aim to improve
health, or determinants of health, for groups or populations of people. In Theme 1, the two reviews
examine social policies. Generally, public policy is the term used for government or state decisions,
and social policy is used to refer to government actions to address social needs, the welfare of the
population, and distribution of resources. The policies examined in the reviews in Theme 1 are within
the realm of wider determinants of health and, therefore, in this essay, referred to as population
health interventions.

Challenges of evaluating population health interventions

Population health interventions are often complex in nature. An intervention is complex if it has
multiple components or mechanisms of change, or if how it creates outcomes involves external
factors such as the context in which it is implemented or the characteristics of its recipients.?’ For
example, the redesign of a healthcare or welfare programme, with multiple individuals, organisations

and processes involved.?” 28 Indeed, it has been noted that most interventions are complex on some
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level, and an important consideration is how the intervention is perceived and how it is evaluated.?
What researchers or policymakers need or want to understand about the intervention should
determine how that intervention will be evaluated.?” %

Historically, there has been an expectation, inferred from evidence-based medicine, that evidence for
population health decisions should be obtained from randomised controlled trials.3° However, it may
not be feasible, ethical, timely, or politically acceptable to evaluate a population health intervention
by randomised controlled trial.3! A further challenge is that for evaluations of complex interventions,
while randomised controlled trials have important benefits, they may not address all aspects needed
for decision making. For example, randomised controlled trials often do not examine the intervention
in relation to the specific context of the intervention, that is, how it was implemented and received.3?
Therefore, there has been increasing use of evidence from evaluations other than randomised
controlled trials, such as realist evaluations, case study evaluations®** and evaluations of natural
experiments, the latter discussed further in section 4, to examine the impact of policies on
population health.?®

Evidence synthesis

Evidence synthesis has an important role in supporting evidence-informed policy, collating and
appraising information on a specific topic from multiple sources.!* Well-conducted systematic
reviews are valued for their use of transparent methods to draw conclusions based on the best
available evidence. 3¢ The first systematic reviews examined clinical treatments,®” with the
Cochrane Collaboration, established in the 1990s, conducting systematic reviews on the effectiveness
of health care interventions.®® This was followed by the creation of the Campbell Collaboration in

2000, with a focus on the effectiveness of public policy programmes.*

Evidence synthesis of population health interventions is frequently complicated or complex.*
Reviewers need to consider what the most useful questions are for users of the review and make
best use of the available evidence.** The types of questions that population health practitioners and
policymakers need answered are often broader than the questions addressed in ‘traditional’
academic evidence synthesis, i.e. systematic reviews of effectiveness. That is, effectiveness is only
part of the information needed. Policymakers face the challenges of finding answers to the most
problematic health problems, how to fit such answers into limited and stretched health systems, and
how to bring about necessary changes in health systems.*?> There is a demand for evidence about the
acceptability of interventions, the mechanisms underpinning interventions and context of successful
interventions.3>* As noted by Petticrew, “Systematic reviewers therefore face a real challenge in
making best use of the sometimes poor, often sparse and usually heterogeneous evidence available

to them.”**(page 163)
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Heterogeneity refers to the ways in which studies included in systematic reviews differ. This is split
into three concepts: methodological (differences in study designs, risk of bias and outcome
measurements used), clinical (differences in the participants, interventions and outcomes of studies);
and statistical (unexpected variability in the effects of the studies, a result of methodological and
clinical diversity across the studies).*® Heterogeneity is a substantial feature in evidence synthesis of
population health interventions, with diverse sources of evidence, study designs and methods used

to collate data.

Synthesis of population health evidence is likely to involve studies from multiple disciplines.*® The
different disciplines will often mean different terminologies and theoretical approaches are used, and
different analysis methods applied. This results in broader literature searches that often include grey
literature. Then, the resulting evidence will require to be accurately and appropriately interpreted

and managed throughout each stage of the review.?

Relevant studies are less likely to be randomised controlled trials than in reviews of clinical
interventions, and more likely to involve diverse study characteristics and with implications for
assessing and managing the risk of bias and synthesis of the studies.*® ‘Non-randomised studies’ is an
umbrella term for all study designs that do not use randomisation to allocate people to an
intervention.* Therefore, a review of non-randomised studies may include a wide range of designs,
from case studies, cohort studies, to analytical approaches such as regression discontinuity design,
just a few of the multitude of designs. There are differences in the validity and reliability of different
study designs, which it is important to consider to ensure appropriate interpretation of the available
evidence.® In addition, there can be inconsistency in the labelling of study designs collated in a
synthesis. While Reeves and colleagues have developed a checklist of study design features and
provide brief descriptions of common study designs,*® which is a valuable resource for review

authors, the diversity in relevant studies often results in more complex reviews.

When synthesising evidence from population health interventions, it is often the case that a meta-
analysis may not be possible or may not fully answer the review questions. There are now many
different forms of evidence synthesis and approaches such as meta-ethnography,®! realist synthesis®?
and critical interpretive synthesis,”® and websites such as Right Review®* that help review authors
decide which review design to use.>® Even with these decision resources, alternative approaches to
synthesising quantitative evidence from population health interventions are varied and often
unclear,*® %7 and part of this submission aimed to investigate and address this. However, it should be

noted, the work in this submission are small parts within a large field of methodologies.
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Research waste

Research waste is low quality, repetitive or redundant research output.>® Chalmers and Glasziou
identify four causes of waste: research questions not addressing health problems relevant to patients
and clinicians, conducting studies that are unnecessary or badly designed, lack of timely

comprehensive publication of research results, and reporting inadequate or biased results.®

Related to research waste, meta-research, that is, research about research, aims to understand and
improve how research is conducted, evaluated, and communicated.>* ®® Examining research can
contribute towards increasing efficient research methods, recognise flaws and reduce the use of
wasteful research practices,” i.e. low quality, repetitive or redundant research output.>® Meta-
research can identify biases in research such as publication bias, funding bias, and reporting bias
where there is incomplete reporting of outcomes or analyses conducted in the study.®® One
recommendation to address research waste is to provide researchers with guidance on how to report
their research and training in research methods,® the objective of most of the papers in this

submission.
The value of evidence synthesis for evidence users

Well-conducted synthesis of population health evidence has the potential to provide evidence users
with useful, robust information that can advance research, inform practice and contribute to policy
development. There are several benefits to using the results from evidence synthesis. It is less time
consuming to use the results from a systematic review than trawling through individual studies. A
well-conducted systematic review of evidence is less likely to be biased than evidence from one
primary study. Well-conducted evidence synthesis involves transparent processes and procedures for
assessing the relevance and potential biases in primary studies.*? With the scale of data that is now
available and the scale of research being conducted, more than ever evidence synthesis is necessary
to manage the available information. Rigorous synthesis can collate evidence from multiple sources,
identify research gaps and identify biases in evidence. The processes can promote transparency in
evidence use as high quality reviews report how evidence was identified and synthesised and are

published in accessible formats.

Methods and guidance can assist review authors faced with managing the growing volume of
literature in a robust way to produce policy relevant answers. In addition, methods and guidance to
help the conduct and interpretation of primary studies can help improve evidence synthesis. At the
time of the submitted papers, there were gaps in guidance to help systematic review and primary
study authors navigate how to conduct or report the research methods contained in the papers.

These gaps and the development of guidance are identified and discussed in Theme 2 and Theme 3.
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This section has provided an overview of the two main components of this submission, population
health interventions and evidence synthesis. The following section provides two example reviews of

synthesising different population health interventions.
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3. Evidence syntheses of population health interventions

The two papers in Theme 1 are reviews that examined the health impacts of social policies in which
improving health was not the primary aim of either policy. The policies investigated were mandatory
participation in employment related programmes (‘welfare to work’) and participatory budgeting.
The welfare to work programmes primarily intended to increase employability and employment®*
and the participatory budgeting programmes aimed to increase citizen participation in democratic
budgeting decisions.®? The two reviews are examples of applying relevant review questions and
appropriate methods to advance knowledge on each topic. In both reviews, screening and data
extraction were hampered by lack of clarity in the reporting of the interventions involved and the

methods used in the analyses, issues considered in Themes 2 and 3.

Lone parents in mandatory employment programmes

.67 and experience high

Lone parents and their children have poor health,®*% poor social outcomes,
rates of poverty.%®7! In response to this, governments increased requirements for lone parents to
seek employment to receive social security benefits. Such changes in eligibility for social security
benefits across multiple Western countries resulted in increases in numbers of lone parents expected
to be available for work and participate in activities to move them into employment. In the UK in
2011 there were approximately 510,000 lone parents out of work and claiming Income Support (a
social security benefit without work-related requirements).”? Changes to rules determining eligibility
for social security benefits (lowering the age of a lone parent’s youngest child when the parent must
seek employment) resulted in approximately 150,000 additional lone parents receiving Job Seekers
Allowance (rather than Income Support) and expected to be available for work.”> 7 However,
evidence suggested that employment did not necessarily address poverty’ and may have negative
impacts on health.” 7¢ Therefore, a systematic review of qualitative evidence was conducted to
understand the impacts on health and wellbeing of lone parents in receipt of mandatory social

security programmes. In addition, the review aimed to better understand mechanisms linking these

programmes with health and wellbeing and lone parents’ experiences of the programmes.

Qualitative evidence was synthesised using thematic synthesis.”” For this systematic review | was lead
reviewer, and contributed to the design of the review methodology. | conducted study selection, data
extraction, assessment of study quality, synthesis of the data and wrote the first draft of the
manuscript. Across each of the five themes identified in the synthesis (domestic role, the welfare to
work system, employment, economic circumstances, and health and wellbeing), the concept of
conflict emerged. The requirements of the programmes clashed with the requirements of being sole

carer for their child or children. The analysis in the review was considered in relation to the work-
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family conflict theory, which proposes that time in work, strain from work and behaviours required
by work impact an individual’s family role.” The review concluded that lone parents involved in
employment programmes experienced work-family conflict in similar ways to working parents.
Participation in mandatory welfare to work could result in increased conflict and reduced control for
lone parents, leading to negative impacts on their mental health. The potential benefits of the
employment programmes were dependent on access to adequate social support and suitable

employment opportunities. However, these were often unavailable to lone parents.

The review has contributed to a body of evidence considering the inadequacy of social security, (e.g.
see Beck”) and has been cited to highlight the problems lone parents’ experience (e.g. see Li®). The
findings have been used in discussions of barriers to lone parents’ employment and involvement in
employability programmes, (e.g. see Lindsay &), and discussions of how employment programmes
fail to help vulnerable populations into work.8? There remains a problem with employment
programmes not meeting the needs of populations such as lone parents, and a need for more
research and policy action to better understand what positive actions would help these vulnerable

groups.’2 8

Evaluations of the health impacts of participatory budgeting

The second example review is a scoping review of evaluations of participatory budgeting (Paper 2).
Participatory budgeting is a form of citizen participation that enables communities to decide how
public funds are spent, with citizens deliberating among themselves and sometimes with

government officials, and ultimately deciding how to allocate limited public funds for local services.®*

84

Participatory budgeting originated in Porto Alegre, Brazil, where it had been reported to increase
public spending in the poorest areas of the city, increasing housing, school and nurseries, and
healthcare facilities,®> and therefore, impact on social and health inequalities. However, this may rely
on whether the processes implemented specifically aim to address inequalities, and the budgets to

which participatory budgeting processes are applied.®®

Participatory budgeting has been increasingly implemented in Europe and worldwide.®” However, at
the time of the review it was unclear what evaluations had been conducted on its impact on health
and wellbeing. Paper 2 reports a systematic scoping review of what had been done to evaluate
participatory budgeting and health and wellbeing, rather than the effects. It assessed the study
design, analysis, outcomes measured and geographical location of evaluation studies reporting on

health, social, political or economic outcomes of participatory budgeting. | was lead author and led
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on the screening, data extraction, analysis, writing the first draft of the paper, and revisions through

to successful publication.

The review found that two-thirds of the included studies evaluated participatory budgeting in Latin
America. Most were case studies conducting ethnography and surveys. All but one of the
quantitative studies that examined health or social outcomes, (e.g. infant mortality, poverty rates,
and access to sanitation) were conducted in South America. Most studies reported political
outcomes such as participation in participatory budgeting or impacts on political activities.
Therefore, the scoping review found that despite the increasing interest in participatory budgeting,
evaluations applying robust methods to analyse health and wellbeing outcomes were scarce,

particularly beyond Brazil.

Since the review was published, there continues to be a lack of evaluation of participatory budgeting
programmes.?” Touchton and colleagues suggest the possibility that the substantive positive health
outcomes found in participatory budgeting programmes in Brazil may be due to unique
circumstances in Brazil, a combination of the political circumstances, the design of the programmes,

the involvement of people, communities and organisations, and the timing of the programmes.%’

The review found a lack of studies using mixed methods, with only one study that combined
quantitative analysis of large population datasets with qualitative methods. Participatory budgeting
programmes have multiple components and aim to produce a variety of outcomes. Therefore, it
would be sensible to evaluate these using a variety of methods to best capture relevant information.
This relates to the development of Paper 7, guidance on natural experimental evaluations, which
encourages integrating both quantitative and qualitative evidence in evaluations. The reporting
guideline developed in Paper 6 would also have been helpful for conducting the review, to act as a

guide to identify key components of the programmes.
Impact, limitations, and learning from the reviews

Impact

In addition to being cited in further research, both reviews have been cited in policy-related
documents. The findings of the review of lone parents in welfare to work has been cited in reports
such as a commission for the future of employment support, the impact of inequality experienced
by women in the north of England,® an evidence brief for the New Zealand Ministry of Social
Development on barriers to employment retention, and in a report on government financial
assistance for Swedish policymakers.®! Policy-related citations to the review of evaluations of
participatory budgeting include World Bank reports stating that participatory budgeting has the

potential to involve marginalised populations,® °3 and by reports for the United Nations as evidence
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that there is a lack of robust evaluations of participatory budgeting in relation to health and

wellbeing.% %

Limitations

There were limitations to the reviews. Both reviews included a protocol that was available online
prior to the review being completed. However, over time the weblinks provided no longer work. In
hindsight, publishing the protocols in an open access online repository, such as the Open Science

Framework or protocol.io, would have provided continued access to the protocols.

In the welfare to work review, the quality appraisal process used an adapted version of the Critical
Appraisal Skills Programme (CASP) tool®® and found all the included studies were of an acceptable
quality. However, some studies were unclear about the recruitment methods, leading to a lack of
clarity about the suitability of the participants. No critical appraisal was conducted for the review of
participatory budgeting as that was a scoping review focussing on what research had been

conducted, rather than assessing effectiveness of the interventions.
Learning from the reviews

Some studies in the review of participatory budgeting lacked clarity about the analysis methods
used. This is a common problem as there is frequently inconsistent labelling of study designs. To
address this, it would have been more useful to focus on the design features used in an evaluation,

rather than relying on study design labels.>®

In both reviews, the context of the interventions was important. In the review of welfare to work
programmes, the circumstances of the lone parents and the training and support offered by the
interventions may have implications for the findings of the studies. In the review of participatory
budgeting, while some programmes led to improved sanitation, the scope of other programmes was
limited to alterations in street furniture, therefore health impacts would differ depending on the
types of improvements available. These details are important to consider in the review and depend
on clear reporting of the interventions. Paper 7, a guideline for reporting population health and
policy interventions, aims to help make such information more readily available by prompting clear
reporting of details of interventions such as these government policies, important for synthesising

such evidence.

By conducting these reviews, | learned about making decisions on what were pertinent issues to
focus on and what would make the review useful for the intended audiences. | also learned how to
manage studies with diverse characteristics and data, and that there can be multiple ways of

grouping and synthesising evidence. Again, the important consideration was making the results
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useful for target audiences. Experience of conducting these reviews and the challenges they

presented developed my ability to contribute to the projects in the following two themes.
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4. Development of guidance for synthesis in systematic reviews

Three papers in Theme 2 provide insight and advance methodologies for synthesis in systematic
reviews beyond conducting meta-analyses of effect estimates. Paper 3 provides guidance on how a
systematic review of theories can be conducted. Then, two papers address narrative synthesis
methods in systematic reviews, examining the adequacy of reporting of narrative synthesis (Paper 4),
and guidance on how to report synthesis of quantitative data when meta-analysis is not possible

(Paper 5).
Evidence synthesis of theories relevant to population health interventions

A theory-based perspective is important for effective intervention development, and is crucial when
the intervention is complex.?” Theories of how an intervention works or what influences the
occurrence of an event or outcome are often themselves complex® and there can be disagreement,
i.e. theories can be contested.?® In addition, there may be theories from different disciplines that
help our understanding of an event or intervention, with different approaches and terminology used.
It has been argued that prior to evidence synthesis of any outcomes, a thorough theory of change or
logic model should be established.®® Therefore, a review of theories can be a useful approach to

navigating, understanding, summarising and interpreting hypotheses from diverse disciplines. 10

A review of theory could have several objectives, such as understanding a complex topic or
identifying and mapping similarities and differences across different disciplines. The objective of the
review that underpinned the guidance in Paper 3 was to provide an overview of the pathways
between individual/family income and health. This involved examining theories from multiple
disciplines including epidemiology, public health, sociology, economics, psychology, geography, social

policy, and politics.®*

In Paper 3, it was recognised that ‘theory’ can have various definitions and is often used without
definition. The definition that guided this work described theory as ‘the creative, inductive, and
synthetic discipline of forming hypotheses’.1%%(page 7) There are different levels of theory, such as
‘grand’ social theories (e.g. Marxism or post-modernism) and ‘mid-range’ theories that aim to
combine theory and empirical research and build theories from observed or measured events.!®® The

work focussed on mid-range theories about cause and effect.

Paper 3 developed from my experience as lead reviewer on a review of the causal relationships
between income and health conducted for the Joseph Rowntree Foundation,'®! in which | was the
main researcher for screening, data extraction, collating findings and contributing to writing the final

report. To our knowledge, we were unaware of any existing guidance for conducting the review that
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provided the background material for Paper 3. We were guided by the insights provided by previous
reviews of theory conducted by Bonell et al. and Lorenc et al.}?> 1% Using the experience of the
processes that were developed to manage the complexities of the review, | developed Paper 3 to set

out the challenges and solutions involved in conducting a review of theories.

Each stage of a systematic review was discussed in Paper 3, identifying problems and demonstrating
possible solutions, such as developing workable inclusion criteria, searching and screening articles,
assessment of rigour of the theory which is arguably separate from the rigour of the corresponding

study, and decisions about what is required for synthesis and how this might be managed.
Lack of reporting in narrative synthesis

A result of interventions becoming more complex, and reviews of interventions looking to discover
more than effect sizes, is that it is becoming increasingly the case that a meta-analysis alone is not
possible or appropriate.

At the time of the research conducted for Paper 4, the most relevant guidance available on narrative

,% in which narrative synthesis was defined as:

synthesis was a document developed by Popay et a
“an approach to the systematic review and synthesis of findings from multiple studies that relies
primarily on the use of words and of synthesis to ‘tell the story’ of the findings from the included

studies.”*%(page 5)

One of the main problems with narrative synthesis was, and remains, that ‘narrative synthesis’ is an
umbrella term that is applied to various forms of synthesis. A narrative synthesis is sometimes used
in the initial stages of a review prior to more specialist methods of synthesis such as meta-analysis or
meta-ethnography, or to collate results of quantitative studies, or collate qualitative studies.'® How
the study results are collated can vary, from collecting study findings into a narrative description,
with little or no links made between the individual studies, to a more thorough collation with

consideration of study context and validity, often using tables and graphs to display results.

Page and colleagues found that around one third of all the systematic reviews added to the MEDLINE
database over the course of one month did not conduct meta-analysis.®® Achana and colleagues
found that 74% of a sample of National Institute for Health and Care Excellence (NICE) public

health appraisals used only narrative synthesis to collate the review findings.'®” This indicated that
there was a large volume of systematic reviews of population health interventions using various

synthesis approaches in which it was often unclear how study results were being synthesised.

At the time of the project for Paper 4, there was concern that narrative synthesis of data from

quantitative intervention studies was problematic, that it was not transparent and therefore the
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synthesis was open to bias.1%® 1% This lack of transparency led to concern about how valid and useful
reviews using narrative synthesis were, and that these reviews were possibly contributing to research

waste. !0

Therefore, in Paper 4, systematic review methods were used to investigate how narrative synthesis
was reported in a random sample of public health systematic reviews retrieved from the McMaster
Health Evidence database. | had the role of lead reviewer, managed the day-to-day progress of the
project and led the screening, extracting, analysis, synthesis and reporting of the findings. The study
examined how reviews conducted and reported the synthesis methods used, described the
intervention rationale or programme theory, managed the included studies, provided consistency
between data presentation and the corresponding narrative text, investigated and reported any
heterogeneity in the results of the included studies, and considered the methods used to assess the
strength of the evidence from the included studies. The study found that almost all reviews did not
describe the synthesis methods used. Fewer than one third of the reviews reported all the key
components of good practice, i.e., articulating how the intervention was expected to work, linking
tabulated data with the text of the results, and reflecting on the synthesis methods used to assess
the strength of the evidence from the included studies. The study demonstrated that guidance on

the use and reporting of narrative synthesis was required.
Synthesis when meta-analysis is not appropriate

Paper 5, a guideline for reporting synthesis without meta-analysis (SWiM), provides an explanation
and elaboration for nine checklist items to prompt systematic review authors to provide key
information when reporting synthesis of quantitative effect data when meta-analysis is not used, a
form of narrative synthesis. The findings from Paper 4 confirmed that there was a lack of
transparency in how this form of synthesis is conducted and reported. This evidence contributed to
securing funding from the Cochrane Methods Innovation Fund to address this reporting gap. While
the SWiM guideline was in development, a separate analysis of reviews found that synthesis
methods other than meta-analysis were commonly used but seldom specified,>” which corroborates

the findings of Paper 4 and can be taken as further evidence that reporting guidance was required.

A purposive literature search for guidance for narrative synthesis of quantitative data found the main
source of information remained the report published by Popay and colleagues,'® with additional
information provided by other resources.*® 111114 After identifying the need for the guideline, there
were three further work packages: a Delphi consensus exercise, the development of enhanced
guidance for reporting synthesis without meta-analysis, and the creation of learning materials for

implementation of this form of synthesis. | managed the day-to-day progress of the project and was
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the main researcher conducting the work packages, including managing the Delphi exercise, collating

content for the guidance, co-developing the learning materials and piloting the guideline.

The SWiM guideline aligns with guidance on the conduct of synthesis methods alternative to meta-
analysis.!*® This paper covers aspects of presentation and synthesis of study findings that are often
left unreported when methods other than meta-analysis have been used. These include reporting
the synthesis structure and comparison groupings, the standardised metric used for the synthesis,
the synthesis method, presentation of data, and a summary of the synthesis findings that is clearly

linked to supporting data (see Table 2).

Reasons provided in some systematic reviews for not conducting a meta-analysis can include that
there was too much heterogeneity in the study characteristics or in the study designs. However, the
reasons that Cochrane guidance provides for not using meta-analysis are: limited evidence (e.g. just
one study), incomplete data (e.g. no information about variance of effect estimates), different effect
measures across the studies, or bias in the evidence (e.g. missing studies, missing outcomes, bias in
studies).!*®> The Cochrane guidance and others argue that whenever possible, a meta-analysis should

be conducted with the caveat that the results should be interpreted with care.''> 16

The SWiM guideline notes three key alternative forms of synthesis for quantitative data from
intervention studies when meta-analysis is not appropriate. These are calculating summary statistics
of intervention effect (e.g. median, interquartile range), combining P values, and vote counting based
on direction of effect. The term synthesis without meta-analysis is an umbrella term. As previously
mentioned, one of the main problems with the use of the term ‘narrative synthesis’ was the
vagueness of the term, as it was found to be used to describe various forms of synthesis, or no actual
synthesis and very often without any further explanation of what was done to combine data from
studies.’” There was concern that ‘synthesis without meta-analysis’ may also be used in a vague way,
i.e. without further explanation. Therefore, in Paper 5, effort was made to encourage review authors
to state the actual method(s) of synthesis used, with one of the reporting items explicitly stating this

point.
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Table 2: Synthesis without meta-analysis (SWiM) reporting items

118

SWiM is intended to complement and be used as an extension to PRISMA

SWiM reporting | Item description Page in Other*
item manuscript
where
itemis
reported
Methods
1 Grouping 1a) Provide a description of, and rationale for, the
studies for groups used in the synthesis (e.g., groupings of
synthesis populations, interventions, outcomes, study design)

1b) Detail and provide rationale for any changes made
subsequent to the protocol in the groups used in the
synthesis

2 Describe the
standardized
metric and
transformation
methods used

Describe the standardized metric for each outcome.
Explain why the metric(s) was chosen, and describe
any methods used to transform the intervention
effects, as reported in the study, to the standardized
metric, citing any methodological guidance consulted

3 Describe the

Describe and justify the methods used to synthesize the

synthesis effects for each outcome when it was not possible to
methods undertake a meta-analysis of effect estimates

4 Criteria used Where applicable, provide the criteria used, with

to prioritize supporting justification, to select the particular studies,
results for or study, for the main synthesis or to draw conclusions

summary and from the synthesis (e.g., based on study design, risk of

synthesis bias assessments, directness in relation to the review

guestion)

5 Investigation
of
heterogeneity in
reported effects

State the method(s) used to examine heterogeneity in
reported effects when it was not possible to undertake
a meta-analysis of effect estimates and its extensions to
investigate heterogeneity

6 Certainty of

Describe the methods used to assess certainty of the

evidence synthesis findings

7 Data Describe the graphical and tabular methods used to

presentation present the effects (e.g., tables, forest plots, harvest

methods plots).
Specify key study characteristics (e.g., study design,
risk of bias) used to order the studies, in the text and
any tables or graphs, clearly referencing the studies
included

Results
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8 Reporting For each comparison and outcome, provide a
results description of the synthesized findings, and the
certainty of the findings. Describe the result in
language that is consistent with the question the
synthesis addresses, and indicate which studies
contribute to the synthesis

Discussion
9 Limitations of | Report the limitations of the synthesis methods used
the synthesis and/or the groupings used in the synthesis, and how

these impact on the conclusions that can be drawn in
relation to the original review question

*|If the information is not provided in the systematic review, give details of where this information is
available (e.g., protocol, other published papers (provide citation details), or website (provide the
URL)).

Impact, limitations, and context of the guidance

Impact

Although reviews of theory are relatively uncommon, Paper 3 has been cited many times by other
researchers when conducting their own review of theories. The paper has also been referenced in
publications discussing and promoting the variety of methods that can be used in systematic

reviews. 19121

Paper 4 was the first to assess the adequacy of narrative synthesis of quantitative data in systematic
reviews. The study addressed a previously rarely discussed yet common problem. Many systematic
reviews of population health interventions were not clearly reporting the synthesis methods used for
quantitative data when the synthesis was not meta-analysis. The paper has been frequently cited as
evidence that alternative synthesis methods to meta-analysis for quantitative data are relatively
common. The methods used in Paper 4 have also been used to inform further methodological

research, (e.g. Cumpston et al.1?2).

The SWiM guideline (Paper 5) has had a large impact; it has been cited over 2200 times (Scopus May
2025). It is endorsed by the Cochrane Collaboration and is recommended in the Cochrane handbook
chapter on reporting the review!? and Cochrane rapid review methods guidance'?* and other
resources for conducting reviews, e.g. Shamseer et al.'?> and Booth et al.}** SWiM is referred to in
the Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) 2020 guideline for
reporting systematic reviews.?® PRISMA 2020 includes two items about reporting synthesis and the
SWiM guideline complements this and provides more detailed items, aiming to guide review authors

through considerations of what should be reported in the review. While the SWiM guideline was in
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development, separate analysis of reviews found that synthesis methods other than meta-analysis
were commonly used but seldom specified,> which corroborates the findings of Paper 4 and can be

taken as further evidence that reporting guidance was required.
Limitations

Each paper is the result of robust research, described in the methods section of the respective
papers and in accompanying publications, the published protocol for Paper 527 and the review of

theories on the relationship between income and health.'°! However, the papers have limitations.

Critical appraisal of included papers is a crucial stage of most systematic reviews as this process
identifies biases and informs on the strength of the evidence of the review findings. However, this
may be more open to debate for reviews of theory. Theory development and empirical study design
methods are separate entities; it is not necessarily the case that a well conducted study will have
rigorous theory. In an evaluation of meta-ethnography as a method for synthesising qualitative
research studies in health and health care, Campbell and colleagues found that ‘there appears
almost to be an inverse correlation between methodological quality and the quality of insight and
theory-building displayed in many papers’,*?®(page 44) perhaps due to older ‘classic’ papers that
established key theoretical points having limited reporting of the supporting empirical evidence.
Therefore, any critical appraisal should focus on the theories involved, not the empirical study. In the
review for Paper 3, we did not assess the quality of the proposed theories. If there is critical appraisal
of theoretical evidence, it is unlikely that appraisal tools developed for empirical studies will be
suitable as these focus on features of study design. Bonell and colleagues developed criteria to
appraise theories that examined the internal logic of each theory and how well it applied to their
topic of interest.'% This was published too late for incorporation into the review for Paper 3,

however it would be valuable for any future review of theories.

A limitation of Paper 4 is that there was no preexisting guidance on best practice for reporting
narrative synthesis. Therefore, we had to collate what guidance was available across different
publications. Also, there were no established approaches to assessing reporting of narrative
synthesis. Therefore, the project adopted systematic review methods and used a random sample of
reviews from the Health Evidence database, a comprehensive source of systematic reviews of
population health interventions. A further limitation was that data extraction was not conducted by
multiple reviewers, which is best practice in reviews. However, piloting of the data extraction was
tested for accuracy and agreement by several project members before full data extraction was

conducted.
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It is possible that review authors misunderstand the SWiM guideline (Paper 5) as guidance on the
conduct of synthesis when SWiM was designed for prompting transparent reporting of the synthesis.
The ambiguities between reporting and conduct of research have been explored.'?® There can be
confusion about using reporting guidelines as conduct guidance. This occurs with other reporting
guidance, such as the Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) guideline frequently being used to assess methodological quality of studies, when it was
developed to help authors clearly report observational studies.’* Paper 5, took this into
consideration by providing information on how to conduct synthesis that aligned with the published
conduct guidance.'® A further part of the solution to this confusion is education about the intention
and use of the guideline. To facilitate this, planned dissemination for the SWiM project included a
training module, recorded webinars and a dedicated website, to provide various ways for users to
learn about how the guideline should be applied. Not all projects have the resources to enable
training, the TIDieR-PHP project (Paper 6) had no such funding, however considering learning

resources at the planning stage is helpful.
Context of the guidance

In discussions of theories, it is important to acknowledge the theory-led review method of realist
reviews, developed by Pawson and colleagues.* Realist reviews aim to discover and test the causal
pathways that explain how interventions work, to bring together evidence on effectiveness with
evidence about context and implementation. The methods in the review used in Paper 3 were
influenced by realist reviews. However, the review for Paper 3 focused on mapping and synthesising
the broad literature of theories around income and health, and less on evaluating mid-range theories
of the mechanisms and contexts of interventions. Therefore, the review was a methodological hybrid
including elements of a previous theory review,'® using key influential literature to create a
framework, and methods from more standard systematic reviews. In addition, the process of
synthesising theories by comparing key features of theories, such as definitions of key concepts,
hypothesised pathways, and the contextual components of the theory, resulted in processes similar
to thematic synthesis.”” In hindsight, the use of qualitative methods and software may have

improved the review process.

Oliver and colleagues discuss the value and use of examining theory within a review, distinct from
conducting a review of theories.>® They go further than the work in Paper 3 and discuss using a
dataset from the literature to explore and test existing theories,> which would have been an

interesting follow up project for the worked example in Paper 3.
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The relevance of Paper 3 for other reviews of theories may differ depending on the focus of the
review question. It may be that if the focus of Paper 3 was a different topic, there would be different
issues or stages of the review process that the paper would focus on. The content of Paper 3 comes
from one worked example of conducting a review of theory rather than the culmination of multiple
reviews. However, Paper 3 does reflect on the findings and methods used in other reviews of theory
and offers these insights for other researchers. It is hoped that the encouragement in Paper 3 to

thoroughly report the processes used will help the transparency of future reviews.

For both sets of guidance, it is likely that in the future updates or new versions of the guidance will
occur. Around the time Paper 3 was being written, similar work was conducted by Pound and
Campbell, who produced a worked example of synthesising theories on health related risk taking.*3!
Similar to Paper 3, they developed a bespoke search strategy to address the issue of expected
variance in conceptualisation of relevant concepts. Pound and Campbell conducted a three stage
process of synthesis, clarifying and summarising details of the theories, comparing the theories for
similarities and differences, followed by a deeper examination of the theories and their components
in relation to one another.®! Other work by Bonell and colleagues, advances the field beyond the

content of Paper 3 by including criteria to appraise the included theories.

Similarly, for Paper 5, the SWiM guideline, further information not currently included in SWiM will
become relevant. For example, currently the study population(s), intervention(s), comparator(s),
outcome(s) (the study PICO) are often only examined broadly for the entire review. Neither PRISMA
2020 nor the SWiM guideline consider reporting the concepts of included studies’ PICO in each
individual synthesis question (when the review has multiple questions). This is an area being
explored by the development of the Intervention Synthesis Questions (InSynQ) checklist,**? which |
was able to contribute to in a survey of review authors and methodologists. The InSynQ checklist will

prompt users to transparently plan and report synthesis questions in reviews of interventions.

One aspect of evidence synthesis that continues to be a problem is lack of information provided in
primary studies. Therefore, transparent reporting of primary studies, crucial to viable evidence

synthesis, is the focus of two sets of guidance in the following section.
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5. Methodological guidance for population health intervention
studies with relevance for evidence synthesis

Theme 3 consists of two sets of methodological guidance developed for reporting and conducting
population health studies, both relevant for evidence synthesis. A crucial aspect of evidence
synthesis is the information from primary studies. For synthesis of population health interventions,
there needs to be a clear understanding of the intervention. However, reporting of interventions in
studies frequently lacks sufficient detail.’*® While it has been noted that clearly and thoroughly
reporting a flawed process does not remove the flaw, it does provide readers with the opportunity to
identify the flaw.?® The two papers in this section aim to facilitate the clear reporting (Paper 6) and

conduct (Paper 7) of primary studies.
TIDieR-PHP: a guideline for reporting population health and policy interventions

Precise descriptions of population health interventions are required to enable other investigators or
policymakers to interpret the intervention to fit the specifics of their particular situation, as these
interventions are unlikely to be directly reproduced and often are natural experiments, in which the
investigator does not control the intervention. It is a particular problem if not enough details are
reported about the intervention (e.g. a social policy, health service change, or new legislation) to

enable policymakers or other researchers to interpret the findings in relation to their circumstances.

The Template for Intervention Description and Replication (TIDieR) reporting guideline is designed to
capture details of interventions to enable clear reporting, which in turn helps improve the
interventions’ ability to be reproduced or evaluated.’* TIDieR is well suited to interventions
delivered by therapists or other healthcare providers directly to patients, either individually or in
small groups. However, many population health interventions have characteristics which do not fit
well within the existing TIDieR framework, but which are important factors in influencing the

implementation and success of such interventions.

Paper 6, TIDieR-PHP guidance, is an adaptation of the TIDieR guideline.'®* This paper provides the
explanation and elaboration of the guidance, including the justification, methods used and content
of the guidance. The TIDieR-PHP guideline prompts users on how to report the features of
interventions that are delivered to, or experienced by, large groups or populations. TIDieR-PHP
covers interventions such as legal, fiscal, structural, organisational, environmental, and policy
interventions that seek to change health related behaviours, modify the social and economic
determinants of health, and interventions in which health outcomes are by-products rather than the

aim of the intervention. The policies examined in Theme 1 are examples of this.
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The TIDieR-PHP reporting items cover the details required to provide users with a clear
understanding of the intervention (see Table 3). Providing the rationale and mechanisms enables
users to understand the essential components of the intervention. Details of materials use should
include information about the nature and value of any benefit provided or any infrastructure or
physical resources. Features to report include processes or activities of the intervention, including
funding, exposure to and enrolment of service users, delivery of the intervention, how intervention
resources were distributed or sanctions applied, processes for monitoring, and legislation involved.
Details of the (often multiple) individuals and organisations involved, relevant legislation and
expertise of people involved in delivery, have implications for the costs and quality of
implementation. The wider historical, cultural, socioeconomic and political context is relevant to
understanding the intervention as well as the organisational and geographical setting. When and for
how long the intervention was delivered provides details important for assessing potential
confounding by other policies. Further information to report includes modifications that are
designed into the intervention to enable flexibility to fit local settings or populations and any changes
occurring after implementation had begun. Finally, the guidance prompts authors to report how

fidelity of the intervention was measured and whether the intervention was delivered as intended.

There were several stages involved in developing the TIDieR-PHP guidance. A project team was
convened of six members with experience of conducting, evaluating or reviewing population health
interventions. An assessment of existing reporting guidelines was undertaken to ensure there were
no guidelines published. Several existing guidelines had one reporting item with an emphasis on

interventions delivered to individuals,'*>"137 and there was guidance for specific academic fields,138-14

141 was checked for

but there was little explicit guidance. The EQUATOR Network library of guidelines
any other guidelines, published or under development, for reporting population health interventions.
An assessment exercise was conducted to establish what information was not captured, or not

captured well, by using the original TIDieR checklist published interventions, for example, free school

142 revisions to the youth justice system,'* and alcohol minimum unit pricing.** From this,

breakfasts,
a draft reporting checklist was created, and a modified Delphi exercise conducted. Following two
rounds of the Delphi exercise, the qualitative data from the Delphi, in combination with the project
team members’ experience was used to bring collate the TIDieR-PHP guidance. | led the design and
analysis of the Delphi exercise, contributed to the assessment exercise and team discussions for

refining the reporting items, and wrote the first draft of the guidance.
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Guidance for conducting and using natural experimental evaluations of population

health interventions

Synthesising evidence from natural experiments, a type of population health intervention, is useful
for informing decisions on research topics, further development and evaluation of interventions, and
collating best available evidence of the effectiveness of interventions.!#® The intention is that by
improving the conduct of primary studies, the guidance in Paper 7 contributes to strengthening

evidence synthesis.

In the guidance discussed in this section, natural experiments are defined as events outside the
control of researchers that divide populations into exposed and unexposed groups, or groups with
differing levels of exposure.?*” 14 Natural experiments include legal, structural, organisational,
environmental, and policy interventions. A natural experimental evaluation examines the impact of
the natural experiment on an outcome, using data from the introduction or delivery of the natural
experiment.’® Elsewhere, natural experimental studies are defined more narrowly, such as a method
that can address unobserved confounding®° or are ‘as-if randomised’,* in which the exposure to the
intervention is not controlled by researchers and effectively random, even though there was no
formal randomisation process as is used in a randomised controlled trial.*> Sometimes ‘natural
experiment’ is used to refer to the study examining the natural experiment (e.g. Scottish
Government Guide 3: Natural experiments®?). However, this can cause confusion and the guidance
in Paper 7 distinguishes between the natural experiment and an evaluation of the natural

experiment.

There has been a substantial increase in the conduct of natural experimental evaluations in the last
ten years, driven by advances in methodology, greater availability of large datasets, and an increase
in demand for evidence about upstream population health interventions. Such interventions can be
difficult to evaluate in randomised controlled trials. Oglivie and colleagues describe the problems
with traditional processes for establishing health evidence, pointing out that processes involving
randomised controlled trials are usually not practical options for policy interventions.3> 153 They give
the example of the multiple interventions involved in an urban development project (e.g. new street
layouts, parks, schools, amenities), each of which could have impacts on residents’ health. Evaluating

each intervention by randomised controlled trial is unlikely to be feasible.®

Paper 7 defines key concepts and provides an overview of recent advances in designing and planning
evaluations of natural experiments, including the relevance of a systems perspective, mixed
methods, and stakeholder involvement throughout the process. It provides an overview of the

strengths, applicability, and limitations of the range of methods now available, identifies issues of
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infrastructure and data governance, and provides good practice considerations. Of particular
relevance for this essay, the guidance includes a section that focusses specifically on synthesising

evidence from natural experimental evaluations of population health interventions.

The project for Paper 7, developing guidance for natural experimental evaluations, involved
convening a writing team, holding three expert workshops and an online consultation. | provided
academic input and project management for the project to update natural experimental evaluations
guidance. This involved contribution to the content of the guidance, preparing the first draft of the
section on evidence synthesis, developing the workshops and online consultation, collating,
developing and contributing to the final guidance report and accompanying paper for a peer

reviewed journal.
Impact, limitations, and relevance for evidence synthesis

Impact

In addition to use when describing the intervention in primary studies, (e.g. Pescarini et al.™>*),
TIDieR-PHP is also used to inform data collection in systematic reviews, (e.g. Taylor et al.’>®). The
TIDieR-PHP checklist is included in methodological guidance for conducting complex interventions,?’
adapting interventions,® and conducting systematic reviews.!?®> While the impact for Paper 7 is not
yet known, it is anticipated that it will be a useful resource for researchers, practitioners, and
policymakers. The previous version of natural experiments guidance, which has a narrower scope,

has been cited over 600 times (Scopus January 2025).
Limitations

While recommendations for developing reporting guidelines suggest conducting a comprehensive
literature review, this was not practical for either project. For TIDieR-PHP, it had been established
that there was currently no adequate reporting guideline. The most appropriate method to identify
what was not being captured by existing guidance was to conduct an assessment exercise using
relevant interventions and the original TIDieR checklist. For the natural experimental evaluations
guidance, expertise within the project team was used to propose draft guidance content that was
then revised in consultation with experts in the topics. A strength of both sets of guidance is that
they were developed in consultation with experts in both conducting and using the relevant types of
interventions and who were population health researchers, representatives of funding bodies,

journal editors and government researchers and policymakers.

36



Relevance for evidence synthesis

One of the essential components of high-quality evidence synthesis is the ability to understand the
characteristics, context, study designs, analytic approaches and outcomes of included primary
studies. The diversity in population health intervention studies can make this more complex than
managing data from randomised controlled trials. The work in this theme aims to contribute to the
literature on processes and guidance to support those who conduct and use evidence from
population health interventions. Accurate synthesis requires clear understanding of the key
components and the context of an intervention. It also requires understanding and assessment of
the methods used to evaluate the intervention. As mentioned previously, using the heterogeneity of
the studies can be beneficial rather than something to be avoided, however that diversity has to be

identified and understood to produce valid synthesis results.

As noted above, the intention is for TIDIER-PHP to be useful for authors of systematic reviews. This
can occur in two ways. Firstly, through the guideline being used in primary studies to produce clear
descriptions of interventions. Secondly, the guideline items may help review authors identify key

intervention characteristics in primary studies that could be useful to consider when managing and

synthesising data from the studies.

The natural experimental evaluation guidance identifies common issues when conducting reviews of
natural experiment studies and highlights routes to making best use of the available evidence. At the
outset of the review, it can be useful to consider how to make best use of the studies. The diversity
of study designs and methods used means that a pooled effect estimate using meta-analysis may not
be possible and may not be the most useful question to address in the review. It may be more useful
to examine effectiveness more broadly, or mechanisms of action involved in an intervention, or

issues of equity in relation to the intervention.>® %7

The natural experiment guidance highlights that searching, data extraction and synthesis in reviews
can be challenging due to the diversity of study designs and methods used in natural experimental
evaluations. Evidence from natural experimental evaluations may be from different academic
disciplines, databases, and different publication types. Details of the natural experiments and
important information about the context need to be captured uniformly to enable synthesis. The

TIDieR-PHP guideline aims to help address this problem.

Methods used to develop the guidance in this submission are discussed in the following section.
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6. Developing guidance for evidence synthesis

Challenges for evidence synthesis include the complexity of evaluation studies and the range of
questions asked within reviews. This has led to an increasing need for guidance on how to manage
and synthesise studies and provide meaningful answers to review questions. There continues to be a
problem of research being produced that is flawed in design, analysis, or reporting.>® The papers in
this submission demonstrate efforts to address this problem through worked example reviews and
identifying challenges and proposing solutions for both the conduct of systematic reviews and the

reporting of studies providing data for reviews.

The methods used to develop guidance are important for the resulting guidance to be useful and
usable. Consensus exercises (discussed below), such as Delphi processes, involve consideration of
how expertise is perceived, who is recruited, who participates, and the role of the researcher’s
perspective. In addition, the emerging field of science facilitation recognises the importance of
supporting and managing the research and interactions of the project team. This has been an
important feature of the successful development of the TIDieR-PHP, SWiM, and the natural

experimental evaluations framework guidance.
The emergence of guidance

Altman and Simira described the history of how guidelines for reporting medical research emerged
through repeated observations over decades of low-quality research. They noted that users of
research need to know how well a study was designed and conducted, and details about the study
population, intervention and outcomes.**® “The key goal of a good reporting guideline is to help
authors to ensure all necessary information is described sufficiently in a report of research.”**}(page
73) In response to this need for guidelines, the Enhancing the QUAIity and Transparency Of health
Research (EQUATOR) Network was established in 2006. This organisation aims to support accurate,
complete and transparent reporting of all areas of health research.'® The EQUATOR Network
provides a collection of resources for reporting health research and contributes to activities to
support the development and promotion of reporting tools.*®® While initial reporting guidelines were
developed to transparently and accurately explain details of what was done in the study, guidelines
are now developed for reporting all stages of the research process from the protocol onwards.*!
There has been speculation that reporting guidelines, in addition to prompting better reporting of

studies, may also contribute to better design and conduct of research.®*
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Guidance on how to develop reporting guidelines provides recommendations and key steps to

161

undertake'®* and was used in the development of both Paper 5, the SWiM guideline, and Paper 6,

the TIDieR-PHP guideline.
Gathering consensus

In healthcare, developing clinical guidelines involves the experience of clinicians and others with
relevant expert knowledge of the topic, with guidance based on group decisions rather than one
individual less prone to error.’%2 This model has been followed by guidance developed in other

related fields of research, including health research reporting guidelines.®!

There are several methods for achieving consensus, Murphy and colleagues identified three methods
of gathering consensus for developing clinical guidelines: nominal group technique, Delphi exercise,

and consensus development conference,*®?

with the RAND Corporation later developing a further
version of the Delphi exercise.*®® Each method has similar aims to achieve consensus. The
requirements for achieving consensus for medical and health service research are that the process
involves anonymity in the rating process, there is iteration of the decisions to allow participants to
revise their response, there is controlled feedback to participants of the group ratings, and the use of
statistical data to inform the group response.!®* The features of the methods listed above differ in
whether the participants’ decisions are private, how formal the feedback is to participants, and

whether there is face-to-face contact between participants.'6®

The Delphi method (variously referred to as a method, technique, exercise, or survey) was developed
in the 1950s by researchers at the RAND Corporation who introduced controlled feedback to
processes to collate group judgements.®® The Delphi method involves experts being invited
separately to provide their opinions on the topic and rating proposed items, i.e. information
proposed to be included in the guideline, on a scale. These responses are collated and fed back to
the experts for further rating.'®® A key feature of the method is that the participants do not know
how other experts individually rated the items under discussion, only the collated feedback. Also, the

experts have the opportunity to revise their own rating of items, based on the collated feedback.

Following a Delphi exercise, there is usually a finalising consensus meeting. Moher and colleagues
recommend five steps for achieving final consensus for creating reporting guidelines at a meeting of
experts. This involves presenting results of activities such as Delphi exercises, discussing proposed
reporting items with the rationale for their inclusion, and how the reporting guidance will be
produced and shared with the intended audience.'®! The emergence of easy to access, high quality
videoconferencing has enabled online, web-based consensus meetings, which have been found to be

successful in facilitating discussion debate and agreement.!®’ In the project for the SWiM guideline
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(Paper 5) conducting the meeting online enabled the project to benefit from contributions from

participants from other countries without the barrier of substantial travel commitments.

An important aspect of gathering consensus is that those involved are considered experts on the
topic in question.®* An assessment of consensus methods for the development of clinical guidelines
examined the implications of the involvement of particular individuals, their personal characteristics,
and the diversity in consensus groups on the outcomes of consensus exercises.'®? Consideration of
who participates in the development of methodological guidance is as important in this field as it is
in all other aspects of research, with the expectation that equality, diversity and inclusion contribute
to improved research.'®® 1% For each of the consensus exercises in this submission, intentional efforts

were made to obtain a diverse and inclusive group of participants.
Approaches used to gather consensus in the submitted papers

Three of the submitted papers used methods to gather consensus. A modified Delphi exercise was
used in the development of the SWiM guideline and the TIDieR-PHP guideline. Developing SWiM
involved three rounds of the exercise, with revisions to reporting items developed according to
participant feedback. This was followed by a hybrid consensus meeting, combining a face-to-face
meeting with some participants joining via video conference. Creating TIDieR-PHP involved two
Delphi rounds, and sufficient consensus was achieved that a final consensus meeting was not
required. The guidance for the conduct and use of natural experimental evaluations used expert
workshops and an online consensus exercise to gather opinion and feedback on the proposed
included material. The content of the natural experimental evaluations guidance differs from SWiM
and TIDieR-PHP, the former is guidance for conducting and using evaluations and the latter two are

guidelines for reporting content, accompanied by comprehensive explanations and examples.
Science facilitation

‘Science facilitation’ involves supporting multidisciplinary research groups to create knowledge
through successful team interactions for all aspects of the research project. Supporting the process
of building and maintaining teams of people is based on navigating research and personal skills,
abilities, strengths (and weaknesses) of the team.2’° Successful team science, i.e., research
collaboration by multiple individuals in an interdependent manner,*”* requires addressing challenges
such as the diverse academic backgrounds of team members, misalignment of goals, integration of
interdisciplinary knowledge, and task interdependence.? In retrospect, many of these elements that
are beneficial to successful research collaboration outcomes were employed when developing the
SWiM and TIDieR-PHP guidelines and the natural experimental evaluations guidance. While this was

lay knowledge of what was required to make the project run well, gathered over years of experience
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of research involvement, the published research on this topic serves to re-enforce the importance of
good team science. The activities involved in scientific collaboration are actions that occur, or should
occur, in all research projects. Paying active attention and acknowledging the importance of them

increases the likelihood of the project successfully achieving its goals.

Conducting systematic reviews is always a collaborative effort and consideration of the needs of the
review in terms of the skills and experience of the review team has been an important part of all the
submitted papers. In particular, the development stages of the projects for Paper 5, Paper 6 and
Paper 7 involved planning to address each of these challenges listed above. Practical solutions, such
as holding online monthly team meetings, with minutes and action points, were used to explore and
discuss guidance content from different academic perspectives and assess project milestones to
ensure progress of the project, including responding flexibly to changes in team capacity. In addition,
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the importance of gender balance'’* was acknowledged and actively pursued when creating the

project teams and advisory groups for the projects.
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7. Discussion

This section summarises the contribution of the submitted papers to academic knowledge, in
addition to the discussions provided in each of the themes. This section examines efforts to improve
the utility of evidence synthesis and continuing issues with methodological guidance and reporting

guidelines.

The submitted papers have made a significant contribution to evidence synthesis. The reviews in
Paper 1 and Paper 2 produced findings that have advanced knowledge in both areas of research and
been cited in further academic and policy outputs. Several of the papers address research waste by
providing researchers with guidance on how to report their research and training in research
methods, >® including Paper 3 which provides strategies review authors have used in subsequent

reviews of theories.

An ongoing problem is that many systematic reviews of health interventions conclude by saying
there is a lack of high quality evidence.”® Four of the submitted papers address this problem in
different ways. Paper 4, examining the use of narrative synthesis, demonstrated the problems
occurring in reviews using that form of synthesis. One issue was the lack of incorporating all available
evidence into the review findings. The SWiM guideline aimed to help address this problem by making
recommendations on how to transparently report details of the synthesis. The SWiM reporting
guidance (Paper 5) and the Cochrane conduct guidance it aligns with,**> highlight methods that
facilitate using robust synthesis methods to better enable incorporating evidence from non-
randomised studies into synthesis. The TIDieR-PHP reporting guideline (Paper 6) encourages those
conducting primary studies to include sufficient details of the intervention in reports and articles.
And finally, the natural experimental evaluations guidance (Paper 7) promotes the use of robust
study design and analysis methods in primary studies, crucial for producing high quality evidence.
This is vital for readers to be able to understand the pertinent details of the intervention and for

review authors to be able to use those studies in evidence synthesis.
Contributing efforts to improve quality in evidence synthesis

This submission is about reviews making the best use of available evidence. An issue that can occur
in population health reviews is the focus of the review. Van Schalkwyk and colleagues argue that too
often health problems are still viewed ultimately as problems solved by individual-level
interventions.'’* They argue for more attention to be given to how society, government policies and
health systems are structured and how this impacts health across different groups in society.’”* This

is relevant for reviews of that evidence. The questions posed by policymakers and researchers are
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becoming increasingly nuanced and evidence synthesis should arguably try to match that level of
sophistication. Guidance encourages review authors to determine that review questions are
important and necessary.*’> The papers in Theme 1 are examples of research that considered this
and produced reviews that were best placed to advance knowledge on the policies under
investigation. Recent work that will improve the focus of reviews highlights the importance of
specifying the specific characteristics (i.e. the population, intervention, comparison, and outcome)

for each synthesis question in a review of quantitative data.'’®

The heterogeneity occurring in population health interventions and synthesis of these interventions
has arisen throughout this essay. A limitation of reviews in population health is a lack of synthesis
due to heterogeneity in the intervention characteristics and study designs. As discussed in Theme 2,
while the existence of some differences between studies is not a valid reason for avoiding
synthesis, !> 116 there can be occasions in which alternative methods would be more suitable.** 115
Gough and Thomas note that while heterogeneity is usually perceived as a problem, it also has the
potential to be valuable in evidence synthesis.'”” Identifying and investigating variations across
studies of an intervention can be used to understand whether the differences are important or by
chance, relevance of any pooling of data from those studies, and implications for different
populations or settings. If an intervention is effective across studies with different contexts this
increases the likelihood that the intervention is effective for a range of populations and settings.'”’
This essay demonstrates how useful synthesis has been conducted (Theme 1), methods developed

that help embrace heterogeneity (Theme 2), and guidance developed to better record and use

diverse primary studies of population health interventions (Theme 3).

Another aspect this essay considers is efforts to improve primary studies that are used in evidence
synthesis, the focus of Theme 3. Beyond that work, there are many other forms of recommendations
and initiatives.!1® One consideration is for studies to use better (large, accurate, relevant) datasets in
evaluations. One recommendation is for there to be better access to data, such as using trusted
research environments to enable secure access to administrative datasets.'’® Another is for funding
bodies and journals to encourage better conduct and reporting of studies. The UK policy framework
for health and social care research recommends that results of evaluations are made available,
whether they are positive or negative.’”® Open science practices are encouraged, such as publication
of a study protocol and analysis code and making the study data available. Some research funders
require publication of a protocol as a condition of funding and some journals require this as a
condition of publication.'® However, the route to improving evidence continues to create hurdles.

For example, one problem that has arisen is that open access publication requirements have
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increased publishing costs for research authors, with funds going to publishing rather than

conducting research.®

Continuing issues with methodological guidance and reporting guidelines

While there has been a vast increase in guidance to help the accurate reporting of research,*
numerous questions remain. Is it useful to have methodological guidance and reporting guidelines?
Does the existence of methodological guidance and reporting guidelines lead to improved research?

Is there a continuing need for new guidance? What might help adherence to guidance?

Despite problems such as the large amount and sometimes questionable use of guidance, there is
support from academic journals for the existence and use of methods guidelines.'®? Research on the
impact of reporting guidance found that when journals instructed authors to use the CONSORT
reporting guideline, there was better reporting of randomised controlled trials in those journals.'®
However, other analysis found that even with the use of CONSORT, there continued to be suboptimal

reporting of randomised controlled trials.'®*

Many, including myself, have the opinion that while there are criticisms of guidance and reporting
guidelines, these tools are worthwhile, they move research forward towards being more robust. At a
minimum, the existence of guidance provides researchers with information about what is expected,
where previously there was little information. This is illustrated by narrative synthesis before the
development of the SWiM guideline (Paper 4), which discovered minimal reporting of methods or
guidance. The SWiM guideline (Paper 5) intended to move systematic reviews forward by offering
guidance that complements the PRISMA reporting guideline,*?® filling a gap of how to report

synthesis of quantitative data when meta-analysis is not appropriate.

Guidance continues to evolve as methodologies for primary studies and reviews continue to develop.
As methods develop it is likely that newer versions of guidance will be useful, and some guidance will
become less relevant. As discussed in Theme 2, some guidance is updated as research moves
forward. An example in the submitted papers is the guidance for natural experimental evaluations
(Paper 7), which is an updated version of previously published guidance. Paper 7 includes broader

content than the original guidance.

However, there is still work to be done to improve reporting, including raising awareness that
guidance exists and encouraging journals and funding bodies to refer to guidance. The project for the
SWiM reporting guideline took steps to promote awareness of the tool. This included presenting
webinars to target audiences promoted through established networks of relevant organisations,
setting up an email-based discussion group, developing a free to access training module, and creating

a website that provides links to all these resources. The natural experimental evaluations guidance
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(Paper 7) project involved discussion with funding bodies about the suitability of the guidance to be

recommended to funding applicants.

One proposed solution to help review authors navigate one type of reporting guidelines is the
PRISMATIC project. This aims to enable authors to identify and use reporting items from the multiple
PRISMA guidelines, including the SWiM guideline, that are relevant to the specific content of their
review.'®® Developers of relevant guidance, including myself, are involved in the project, helping to
ensure key features of reporting guidance is included in a unified reporting statement. Tools such as
PRISMATIC, in addition to the existing EQUATOR Network webpages, may be helpful for researchers

conducting other study designs.

Recommendations for improving adherence to reporting guidelines include providing training,
improving accessibility and understanding, encouraging and checking adherence, and involving
methodological experts in the reporting process.'® Providing training and improving accessibility and
understanding can be implemented by guidance developers, and the SWiM project (Paper 5) was
able to include funding for the development of an accompanying training module. This was created
in collaboration with members of Cochrane Training, experts in developing accessible learning
modules. The development of SWiM also included piloting of the guideline to help understanding of
the guideline content. However, other guidance in this submission, conducting reviews of theories
(Paper 3) and TIDieR-PHP (Paper 6) did not involve dedicated funding, which was a barrier to further

dissemination and developing training supplements.

While each project to develop methodological guidance that | have been involved in has resulted in
published guidance (Papers 5, 6, and 7), it appears many projects to develop guidance do not result
in completed, published guidance. This is illustrated by the large number of projects in development
on the EQUATOR Network that have been registered for over five years.®” Science facilitation,
discussed in the previous section, may be one of the reasons. Developing guidance requires
recruiting and maintaining a project team of topic experts across different disciplines. This can be
exacerbated by a lack of funding for developing guidance, making guidance development a
secondary project to research with direct funding. Researchers’ time may be reallocated to directly
funded projects, or they leave the project if they move role. Funding is now available from the NIHR
Better Methods Better Research programme, which aims to support the development of research
methods.®® In addition, there is increasing acknowledgement of the importance of effective team
science, demonstrated, for example, by UK NIHR funding to develop new collaborations, which
includes support for researchers to build collaboration, interdisciplinarity, equity and inclusion, and

capacity within teams.®°
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Conclusion

High-quality evidence synthesis is essential for providing timely, relevant, and unbiased insights to
policymakers and practitioners, but requires careful navigation of methodological challenges and
gaps in existing guidance, issues that have been explored in this submission. This essay has presented
internationally recognised contributions to evidence synthesis via three themes. The reviews in
Theme 1 demonstrate robust synthesis that endeavoured to understand how policies were impacting
marginalised populations. Theme 2 addresses gaps in evidence synthesis methods with the
development of methodologies for synthesising theories and quantitative data from intervention
studies. Then, Theme 3 discusses guidance that aims to improve the quality of primary studies used

in the synthesis of population health interventions.

Building on this work, my interest going forward is in the inclusion of health equity in evidence
synthesis. This is a thread that runs through the submitted papers to varying extents. As evidence
synthesis is an important resource for health policymakers, it is important for reviews of
interventions to examine whether, and how, outcomes differ according to equity population
characteristics. | intend to use the knowledge gained from the submitted research to work towards
better inclusion of whether, and how, outcomes differ according to equity population characteristics,

in reviews of population health interventions.
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studies
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Abstract

Background: Lone parents and their children experience higher than average levels of adverse health and social
outcomes, much of which are explained by high rates of poverty. Many high income countries have attempted to
address high poverty rates by introducing employment requirements for lone parents in receipt of welfare benefits.
However, there is evidence that employment may not reduce poverty or improve the health of lone parents and
their children.

Methods: We conducted a systematic review of qualitative studies reporting lone parents’ accounts of participation
in welfare to work (WtW), to identify explanations and possible mechanisms for the impacts of WtW on health and
wellbeing. Twenty one bibliographic databases were searched. Two reviewers independently screened references
and assessed study quality. Studies from any high income country that met the criteria of focussing on lone
parents, mandatory WtW interventions, and health or wellbeing were included. Thematic synthesis was used to
investigate analytic themes between studies.

Results: Screening of the 4703 identified papers and quality assessment resulted in the inclusion of 16 qualitative
studies of WtW in five high income countries, USA, Canada, UK, Australia, and New Zealand, covering a variety of
welfare regimes. Our synthesis found that WtW requirements often conflicted with child care responsibilities.
Available employment was often poorly paid and precarious. Adverse health impacts, such as increased stress,
fatigue, and depression were commonly reported, though employment and appropriate training was linked to
increased self-worth for some. WtW appeared to influence health through the pathways of conflict and control,
analytical themes which emerged during synthesis. WtW reduced control over the nature of employment and care
of children. Access to social support allowed some lone parents to manage the conflict associated with
employment, and to increase control over their circumstances, with potentially beneficial health impacts.

Conclusion: WtW can result in increased conflict and reduced control, which may lead to negative impacts on
mental health. Availability of social support may mediate the negative health impacts of WtW.
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Background

Lone parents and their children have poor health and
social outcomes, disproportionately experiencing depres-
sion [1, 2], psychiatric disease, attempted suicide, alcohol
and drugs-related disease [3], poor educational outcomes
[4], and school behaviour problems [5]. Lone mothers in
the UK are twice as likely as partnered mothers to de-
scribe their health as ‘not good’ (13 % compared to 7 %)
[5]. Much of these adverse outcomes can be attributed
to high rates of poverty among lone parents [6-9]. In
2014, 42 % of children in UK lone parent households
were poor compared to 23 % in couple households [10].
In many high income countries, employment rates are
lower for lone parents than couple parents [9]. In the
UK, 63 % of lone parents were in employment compared
to 72 % of partnered mothers in 2014 [11]. Governments
around the world have attempted to address the issue of
lone parent poverty by implementing policies designed
to promote employment.

Government policies to promote employment include
making receipt of welfare benefits conditional upon efforts
to find work. Beginning in the United States in the 1990s,
eligibility restrictions, often based on the age of the youn-
gest child, have been introduced in many other Organisa-
tion for Economic Cooperation and Development (OECD)
countries [12]. The age of youngest child when lone par-
ents are expected to seek employment varies between
countries, from under one year old in some US states, and
is currently 5 years in the UK [12]. Such welfare to work
interventions (WtW) require benefit claimants to prove
that they are actively seeking employment, or to participate
in training programmes intended to improve employability.
Failure to comply with these requirements can lead to fi-
nancial sanctions. In addition to poverty reduction, ratio-
nales for these policies include reducing public expenditure
[13] and improving health [14]. Employment may promote
increased income, improved parental confidence and con-
sequently enhanced parenting [15]. However, available evi-
dence suggests that employment does not necessarily
reduce poverty among lone parents [16]. Despite high em-
ployment among lone mothers in Sweden, lone mothers
have worse self-reported health than partnered mothers
[17], and participating in welfare to work in the USA has
been found to reduce cases of anxiety but increase those of
depression, with variance among subpopulations [18]. A
substantial body of experimental studies on the impacts of
WtW on lone parents and their children is currently being
synthesised in a systematic review [19]. Twelve randomised
controlled trials are included in the review and a prelimin-
ary synthesis indicates that impacts on economic outcomes
and on measures of adult and child health are small but
mostly positive [20].

The impacts of participation in WtW on the health
and wellbeing of lone parents and their children, and the
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mechanisms involved, are unclear. This study contrib-
utes to understanding of these by systematically review-
ing qualitative studies reporting lone parents’ accounts
of participating in WtW, focussing on identifying mech-
anisms linking their participation with health, wellbeing,
and socio-economic determinants of health. Evidence
from qualitative studies can provide insights into the
mechanisms linking interventions with health and well-
being [21], and into respondents’ experiences of the
intervention. It can also further understanding of the
influence of contexts and personal characteristics on in-
dividual responses to the intervention [22].

Methods

For this systematic review, the inclusion criteria were
studies that included lone parents; who were participat-
ing in WtW programmes; and reported data on health
or wellbeing. The review included studies of lone parents
and their dependent children living in OECD countries
with established social welfare systems. As definitions of
lone parents and dependent children can vary slightly
between countries and interventions, the review in-
cluded studies involving lone parents and their children
as defined by the study authors. Studies were excluded
where there was a mix of lone and couple parents or
where the co-habitation status of the parent was unclear.
Mandatory WtW interventions were included; studies
where participation in the WtW initiative was voluntary
and there was no link with benefit eligibility were ex-
cluded. Studies were included if there was reference to
health or wellbeing (as defined by the study author). Par-
ticular areas of interest were experiences and accounts
of WtW interventions in relation to the health and well-
being of participants and their children, and to social de-
terminants of health. Health and wellbeing were
conceptualised broadly to encompass stress levels, en-
ergy, impact on relationships, managing everyday tasks,
and confidence, in addition to physical or mental health
conditions. Research from any discipline or theoretical
tradition that used recognised qualitative methods of
data collection and analysis was included. In accordance
with good practice for systematic reviews, the study
protocol is available [23], and PRISMA reporting guide-
lines were used [24].

Literature search and screening

The search strategy was developed by CF, an information
scientist, with contribution from MG. CF conducted the
searches in 2009 and 2013. Key search terms were selected
to source literature on ‘lone parents’ and ‘welfare to work'.
Additional file 1 provides an example search strategy,
search terms, and a full list of databases searched. A full
search strategy for each electronic database is available
from the authors. Twenty one electronic bibliographic
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databases of peer reviewed articles and grey literature
were searched with no date or language limits. For non-
English language texts, we were able to ascertain either by
the title or English language abstract whether articles were
relevant to the review. Two reviewers (MG and MC) inde-
pendently screened the search results by title, then by ab-
stract. The full text was then screened to establish
inclusion decisions. Disagreements were resolved by dis-
cussion within the review team.

Quality assessment of qualitative studies

The quality assessment criteria for qualitative studies
were based on those developed by Dixon-Woods et al.
[25]. The criteria focus on the transparency and appro-
priateness of methods used (see Additional file 2). Each
study was assessed independently by MG and MC to as-
certain whether the research questions, sampling, data
collection and analysis were clearly reported and suited
to qualitative enquiry, claims made were supported by
sufficient evidence, and the paper made a useful contri-
bution to the review question. The results were com-
pared and any differences re-examined and resolved
through discussion. Studies were excluded if they did
not report any qualitative data, did not use qualitative
methods for analysis, or did not make a useful contribu-
tion to the review question as assessed by the reviewers.

Extraction and synthesis

The full text of included studies was imported into
NVivo software. Analysis of the extracted data drew
on thematic synthesis, a methodology designed to en-
hance the transparency of synthesising qualitative data
and facilitate the construction of new analytical
themes from the collated data [26]. Each reviewer
(MC, MG, HT) independently assessed three included
papers then discussed initial thoughts on broad de-
scriptive coding themes. Line-by-line coding by MC
on the findings and discussion sections of six papers
identified 30 codes. These codes were organised into
five broad descriptive themes, based on the content
of the codes and the authors’ knowledge of socio-
economic determinants of health. These were then
used by MC to conduct line-by-line coding of the
remaining included papers. The reviewers met regu-
larly to discuss and agree coding as it developed. A
summary of the coded text was collated by MC. This
summary was then used by MC, MG and HT to
identify analytical themes emerging from the descrip-
tive themes across the included studies, in accordance
with the interpretive stage of thematic analysis [26].

Results
The searches identified 4703 papers. Following screen-
ing, we identified 19 articles reporting 16 studies of

Page 3 of 10

compulsory WtW interventions or programmes (Fig. 1),
which met the inclusion criteria for the review. Seven were
conducted in the USA, three in Canada, three in the UK,
two in Australia and one in New Zealand, totalling 724
participants. While the studies met the quality criteria, the
recruitment processes of several were ambiguous, and
there was variation in the depth of useful information.
The results of the quality assessment are shown in Online
Appendix B. Studies focused on a variety of aspects of the
experience of lone parents involved in WtW. While not
all studies reported on every aspect of interest to the re-
view, all presented data for the synthesis. Table 1 provides
an overview of the research questions, focus, and methods
of the included studies. Many participants moved fre-
quently between WtW and employment. Therefore, re-
spondents and study authors often did not distinguish
between the impacts of participating in WtW and being in
employment. Further, for many WtW participants the de-
mands of WtW and employment were similar, again lead-
ing to a lack of differentiation between the two scenarios.
Nonetheless, we aimed to maintain clarity on whether any
impacts described were attributed to WtW or subsequent
employment.

Contextual information describing the respondents’
experiences of being a lone parent and dependent on
welfare benefits was provided by all of the included
studies. Several studies noted that lone parents were
at higher risk of role strain than two parent families
[27-30], as they had less support with their domestic
role, parenting duties and coping with the effects of
poverty [27-31]. Combinations of circumstances, in-
cluding health problems, care of extended family
members, dangerous neighbourhoods, violence, fre-
quent enforced residential moves, homelessness and
domestic violence meant many lone parents strug-
gled to cope with domestic obligations, and made
trying to find and maintain work extremely difficult
[29, 30, 32, 33]. Some North American studies noted that
few respondents had formal qualifications [28-30, 32].
There was limited information on the age of participants
across the studies. In general, the age of participants tended
to range from early twenties to over 50 years. While four of
the studies did not give information on the age of
participants, there was no overall emphasis in the other 12
studies on young lone mothers. As Oliker observed, teen-
age lone mothers are usually guided towards education
programmes [30].

We identified five broad themes relating to lone
parents’ experiences of participating in WtW: domes-
tic role; the WtW system; employment; economic
circumstances; and health and wellbeing. The themes
we identified were overlapping and at times mutually
reinforcing. Insights relating to each of these key
themes are presented below.
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Fig. 1 Flow chart of literature search

Domestic role

Respondents’ domestic role entailed having sole respon-
sibility for caring and providing for their children, man-
aging their household, and organising childcare during
WtW and employment activities. When WtW require-
ments conflicted with sole responsibility for parenting,
such as lack of childcare during WtW activities, caring
obligations usually took priority [27, 29, 30, 34—37]. This
need to prioritise care of children could impact on par-
ticipants’ ability to maintain work [28, 35], resulting in
absences and financial sanctions or loss of wages [38,
39]. Within the broad theme of domestic role, there
were issues of ‘parenting i.e. care and safety of children,
which was distinct from ‘childcare; i.e. the supervision of
children by others when the parent was involved in
WtW activities. These sub-themes, along with social
support, are described in more detail below.

Parenting
There were mixed reports within studies on how WtW
impacted on the participant’s role as a parent.

Participation in WtW made some respondents feel they
were a good role model for their children and facilitated
more positive parenting [27, 33]. However, several studies
noted that gaining employment could lead to conflict; while
the parent could gain money and self-worth, less time was
available to spend with children [27, 30, 33, 37, 39]. “I may
have more money but I don’t have more time and time is
important because you can be skint and be a wonderful
mother..”([37], page 62). Exhaustion could lead to harsher
parenting [27] and inability to supervise children “There
were times I came home from work and fallen asleep when
she’s in a tubful of water.” ([30], page 183).

Parents also had concerns about the safety of their
children due to the requirements of WtW or subse-
quent employment conflicting with available childcare
[30, 37, 40]. This sometimes led to older children
looking after younger siblings [28, 30]. One US study
reported that a participant had to leave her five year
old child supervising her three year old for an hour
every morning [30]. Lack of supervision for younger
teenagers was a concern [29, 30], particularly when
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Table 1 Included studies of lone parents’ experience of compulsory welfare to work
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Study papers Country Year Data Recruitment Sample  Focus of paper(s)
collection no.
Baker 2002 [44], New 2001 Face to face Al eligible claimants in study area 120 2002, 2004: impact of poor health on
2004; Baker & Zealand interviews invited gaining and maintaining employment
Tippin 2002 [31] 2002: demands of meeting parenting,
welfare and work requirements
Breitkreuz et al. Canada 2001, Face to face Via social service agencies, 17 Impact of unpaid domestic duties and
2010 [27] 2002 interviews employability programmes and employment for welfare to work lone
snowballing parents
Critelli et al. 2010 USA Prior  Telephone Eligible claimants on foster agency lists 100 Impact of welfare to work policies on lone
[38] to interviews foster parents
2007
Good Gingrich Canada 2006 Face to face  Purposive sampling 42 “lone mothers’ experiences of the design,
2010 [39] - interviews delivery, and enforcement of workfare”
2010  (peer)
Grahame & Marston Australia 2008, Interviews Purposive sampling from eligible 21 Wellbeing of welfare to work lone parents:
2012 [40] 2009 participants of welfare to work records dependency and development of
autonomy
Haux et al. 2012 UK 2009, Facetoface Single Parent Action Network 50 Experience of welfare to work assistance
[37] 2010 interviews participants, Citizens Advice and Job and implications for wellbeing
(peer) Centre Plus invite, social network sites
Hildebrandt 2002 USA 1999  Face to face  Snowball sampling 34 2002: Effect of welfare to work on lone
[34]; Hildebrandt & - interviews parents’ health and wellbeing
Kelber 2005 [28] 2000 (peen) 2005: Perceptions of lone parents of their
health and wellbeing while on welfare to
work
Hildebrandt 2006 USA 2000 Face to face  Purposive sampling from participants 31 Barriers to maintaining welfare to work
[29] interview in work-based welfare programme, participation
snowballing
Hildebrandt & Ford ~ USA 2007  Face to face  Community based purposive sampling 41 Barriers to success when lone parents are
2009 [32] - interviews removed from welfare after the 5 year time
2009 limit
Lane et al. 2011 UK 2011 Interviews Welfare to work records 60 Experience of welfare to work
[33]
McArthur et al. Australia 2009  Telephone Social security social workers invite 48 Lone parents’ encounters with welfare to
2013 [41] interviews, potential eligible participants work process, in particular the most in
focus groups need feeling under greatest scrutiny
McPhee &Bronstein  USA 1999  Face to face  All participants of (un-named) welfare 39 "Effect of welfare reforms on lone parents’
2003 [36] interviews to work programme perceived ability to care for themselves and
their family”
Oliker 1995 [30] USA 1987 Face to face  Participants of job search, job training 30 How welfare to work lone parents make
- interviews, programmes decisions about work in relation to their
1992  observation domestic obligations
Peacey 2009 [42] UK 2009 Telephone Callers to helpline/participants of 34 Experience of lone parents as they move
interviews employability programme/internet site from non-conditional welfare benefits to
welfare to work
Pollack and Canada 2005 Face to face Adverts in social services offices, 42 "how lone mothers construct their own
Caragata 2010 [43] - interviews snowballing, referrals from welfare subjectivity” in relation to workfare
2009 workers
Selekman and USA ? Face to face  Random selection of participants from 15 The facilitators for welfare to work lone
Ybarra 2011 [35] 2006  interviews larger study who had increased parents who gain paid employment

income

the only affordable housing was in neighbourhoods Childcare

where it was unsafe for children to play outside or
travel to school, and they risked coming into contact

with gangs [30, 32].

Difficulties finding formal or informal childcare that was
affordable and safe exacerbated the challenges involved

in complying with WtW requirements or subsequent
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employment [30, 38]. Participants experienced problems
finding childcare that was: reliable and regular [27, 30, 37];
affordable [28, 30, 33, 37]; local, and flexible in order to ac-
commodate short notice changes to hours, extra shifts, or
school holidays [37]. Some respondents required specialised
childcare for children with developmental or behavioural
conditions [37, 38]. Lack of suitable childcare was a barrier
to gaining employment [27, 30, 35, 37, 38].

Social support

Strong social support from family or friends, often in
the form of informal childcare, was important in aiding
participants to move successfully into paid employment
[27, 30, 33, 35, 37]. Informal childcare was essential for
some respondents, and was the only way to cope with
combining unpredictable demands such as a child’s ill-
ness, with WtW or employment [30]. However, the
level of social support available to respondents varied
between individuals and over time [30, 35-37], with
some participants having no access to social support
[28, 30, 33, 39]. Even when available, informal social
support could be unreliable, as the provider’s circum-
stances were often as unpredictable as those of the re-
spondent [30, 33, 35].

Welfare to work system

Several studies noted that WtW staff did not recognise
the implications of being a lone parent [31, 36, 39, 41].
For example, a lone parent without child care provision
was not allowed to bring her children to appointments
[29, 39]. Participants often felt staff treated them with a
lack of respect [29, 32, 33, 36, 37, 42, 43]. Welfare staff
not fully understanding the implications of receiving
various benefits caused problems as many respondents
received intricate, interconnected benefits relating to
their lone parent status [39]. This was exacerbated by
lack of staff continuity which required respondents to
explain their circumstances afresh at every appointment
[37, 41, 42], short appointment slots [33], and difficulties
contacting welfare staff outside regular appointments
[29, 36].

There was often an emphasis on quick placement into
poor quality employment [29, 30, 32, 34, 39]. One study
noted a lack of appreciation of participants’ relevant
skills (e.g. knowledge of children, caring roles) [40].
Training programmes that helped respondents gain
basic level education [28], or computer skills [39, 42]
were reported to increase respondents’ confidence. Some
programmes addressed the broader problems many lone
parents experienced by including methods of coping
with stress [39], while others offered routes to assistance
for domestic abuse [28]. However, frequently training
did not lead to recognised higher qualifications and was
too basic to be useful [39, 42]. Two studies reported that
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rather than encouraging participants to take control of
their circumstances, the emphasis was on compliance
with WtW requirements [39, 43]. Some respondents had
little control over which WtW activities they attended
[39, 41, 42].

Employment

For some respondents, employment led to increased in-
come [27, 37] and confidence [27, 33, 37]. Some study par-
ticipants expressed ambitions for the future and a desire to
work [31, 32, 36, 39, 40], “I think I could be a social worker,
a nurse, a dental assistant. I think I could do anything that
involves helping people and making sure that people are
happy.”([39], page 114). However, the employment oppor-
tunities available to respondents were typically: at or near
the minimum wage [30, 37]; physically demanding [30];
lacking autonomy [37]; and had limited potential for career
development [33]. Many jobs involved working atypical
hours outside those of regular formal childcare, inconsist-
ent shift patterns, and long hours [27, 30, 35, 37]. Jobs were
often short term [35], resulting in frequent repetition of
WtW procedures including benefit applications, job search-
ing and the upheaval of reorganising domestic arrange-
ments to accommodate a new job [30].

Support offered by employers or co-workers could be as
important as the level of pay [35], and an important factor
in the sustainability of employment [37, 44]. Such support
included understanding respondents’ circumstances and
offering some flexibility for family related events [35, 37].
However, one study found some participants hid their
lone parent status to avoid employer prejudice that lone
parents were unreliable employees [31].

Economic circumstances

Some studies reported that low income from welfare
benefits caused financial insecurity for some recipients
[29, 37, 39]. Routine discretionary decisions by case
managers and benefit payment errors could result in
sudden and unpredictable changes to essential income
sources [35, 39, 41]. Low income from WtW benefits or
poorly paid employment led to arrears in utility bills
[42], rent payment [33, 37, 42], eviction [30], and restric-
tions on the family food budget [29, 31, 37, 39].

Several studies reported that even where respondents
achieved full-time employment they experienced finan-
cial insecurity [27, 30, 33, 34], often relying on associ-
ated welfare benefits to meet employment incurred costs
(e.g. childcare) [35]. For some, the cost of formal child-
care was too high for a minimum-wage job to be eco-
nomical [28, 33, 37].

Successfully achieving part-time employment that paid
enough for participants to feel ‘better off’ was positive
[27]. Associated in-work benefits (such as Working Tax
Credit in the UK) were helpful to participants in
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maintaining employment [33, 37]. However, small in-
creases in earnings could cross eligibility thresholds for
other essential benefits (e.g. housing), leading to reduc-
tions in total income [30, 35, 37]. Many participants
lacked any financial safety net and so were vulnerable to
negative economic impacts if they lost employment or
were removed from WtW [30]. The authors of two stud-
ies raised concern that inadequate income from WtW
could force some respondents to turn to criminal acts to
support their families [36], prevent women from leaving
abusive relationships, or force participants into unsuit-
able relationships to obtain accommodation [29].

Health and wellbeing

A high proportion of respondents or their children suf-
fered from ill health which restricted their ability to take
part in WtW or employment [27-29, 32, 37, 38, 41, 44].
Mental illness, depression [33, 44]; and children’s behav-
iour problems [30, 44] were barriers to successful par-
ticipation in WtW and subsequent employment.

For some, involvement in WtW and employment ex-
acerbated ill health [27-30, 33, 34, 37, 39, 41, 44]. While
studies mentioned both physical and mental health, few
studies elaborated on the effects of WtW on physical
health.

Many respondents reported that participation in WtW
increased stress [29, 33, 37, 39, 41]. The combined pres-
sures of domestic obligations, involvement in WtW, em-
ployment requirements and financial insecurity were
linked to poor mental health (stress, anxiety, panic at-
tacks) [27, 33, 39, 41, 44], depression [28, 29, 34, 37, 39, 44],
and fatigue [27, 30]. “My health before work-based welfare
was all right, but now...my health is not on the good side. 1
do be getting depressed and I am going to see a therapist for
it.” ([34], page 366).

Participation in WtW could contribute to low self-
esteem and low self efficacy, the attributes respondents
often required to improve their chances of gaining em-
ployment and independently supporting themselves and
their families [43]. For many, WtW was experienced as
stigmatising [31, 33, 37, 39, 40, 43, 44], and ques-
tions could be perceived as humiliating and intrusive
[36, 39, 41, 43, 45].

There were a small number of reports of beneficial
effects. WtW increased some participants’ self-worth
[27, 28, 33, 37], and for some led to increased confi-
dence in their ability to gain employment [28, 37],
particularly, in one study, for those who had previous
employment experience [37].

Overarching issues of conflict and control

Across each of the descriptive themes identified, analyt-
ical themes of conflict and control emerged from partici-
pants’ reported experiences of participating in WtW and

Page 7 of 10

attempting to gain and maintain employment in com-
bination with their parenting and domestic obligations.

Within the descriptive theme of domestic role, there
was conflict between participants’ obligations to provide
care for their children and requirements to participate in
WtW activities, away from their children. Control over
decisions regarding care of children was removed from re-
spondents and dictated by WtW programmes [37, 40, 42].

Within WtW systems there was often conflict between
the type of training available to respondents and what
respondents required or aspired to [32, 39, 41, 42].
Respondents frequently lacked control over the type of
employment applied for, with the expectation that they
apply for any employment, regardless of suitability
[30, 34, 37].

The nature of employment generally available
conflicted with the flexibility required when raising chil-
dren alone. The jobs most likely to be available to
respondents (who often had few educational or voca-
tional qualifications) offered little control over shift
times and days worked, and little autonomy within the
job role [27, 33-35, 37].

Problems arising from low income were frequently ex-
acerbated by fluctuations beyond their control resulting
from WtW processes. Inadequacy and fluctuation in in-
come conflicted with participants’ need to provide ad-
equately for their children [33, 34, 37].

The poor health and wellbeing of many respondents
and their children conflicted with the requirements of
WtW [27, 29, 32, 34, 37, 38, 41, 44]. This was com-
pounded when involvement in WtW impacted on re-
spondents’ health [27-30, 33, 34, 37, 39, 41, 44]. Trying
to cope with combining both welfare activities and do-
mestic duties could result in health issues, such as stress,
fatigue and depression.

Some participants tried to overcome these conflicts and
establish as much control as they were able to over their
circumstances. Their priority was care of their children
and they tried to fit WtW and employment commitments
around their children’s needs, for example by trying to ar-
range WtW appointments within school hours, and seek-
ing work suited to school hours and within easy travel of
home, school, and childcare [27, 33, 37].

Discussion

This systematic review of qualitative data provides
insight into how lone parents’ involvement in mandatory
WtW impacts on health and wellbeing. The potential
health impacts of WtW, an upstream determinant of
health, on a population vulnerable to health inequality
are of international significance with the implementation
of WtW policies in many high income countries. This
evidence synthesis included studies from five high in-
come countries, covering a variety of welfare regimes.
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We analysed data on the experiences of lone parents to
uncover explanations of how participating in compulsory
WtW may improve or worsen health and wellbeing. The
directly conflicting demands of WtW activity and caring
for children, and the loss of control over decisions re-
garding employment, childcare, and training, were re-
ported to lead to stress, fatigue and poor mental health.
While the majority of findings were about negative im-
pacts of WtW, some respondents found participation in
WtW a positive experience, benefiting from training and
experiencing increased self-esteem.

Strengths and limitations

The review followed a protocol and rigorous review
methods, with a PRISMA checklist [24] used to guide
reporting (see Additional file 3). As with all reviews, publi-
cation bias may exist; studies reporting equivocal findings
may not have been published. This review included stud-
ies from five high income countries, and thus may have a
relevance to other higher income countries with similar
welfare programmes. However, context, such as the par-
ticular circumstances of the lone parents and the training
and support provided by WtW programmes, is important
to qualitative studies and should be taken into consider-
ation when interpreting the conclusions. Several of the in-
cluded studies did not detail methods of recruiting
respondents, therefore we cannot rule out the possibility
of selection bias through recruitment of either more dis-
advantaged or more successful participants. However,
within the review there were diverse experiences of WtW,
including participants who had succeeded in gaining em-
ployment and participants who had struggled in WtW.
These diverse experiences strengthened the synthesis and
interpretation of conflict and control in relation to WtW
for lone parents.

Work-family conflict for lone parents in WtW

Previous research has reported that a lack of work-life bal-
ance is associated with poor health [46], and Greenhaus
and Beutells” work-family conflict theory may help to frame
the findings of our review [47]. Work-family conflict theory
proposes three mechanisms through which an individual’s
employment role can impact on their family role: time de-
voted to work; strain from participation in work; and par-
ticular behaviours required by work [47]. It has been
suggested that lone mothers participating in WtW experi-
ence work-family conflict in similar ways to working
mothers. This can occur when the requirements of WtW:
conflict with care of children due to long or atypical hours;
cause fatigue, stress, or overwhelm the participant; or im-
pede family duties [48]. In this review, there was evidence
of each of these work-family conflict mechanisms, and
these were found to impact on health and wellbeing by
contributing to stress, fatigue and poor mental health.
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WtW and control

Many aspects of WtW reduced participants’ ability to
exercise control, particularly relating to care of children,
training and employment. Lack of educational qualifica-
tions and employment experience, in addition to domes-
tic obligations, meant participants often had little
control over the type of employment available to them.
This meant that many lone parents in these studies
could only access precarious employment, now proposed
as a social determinant of health [49]. Lack of control in
these areas may link WtW participation with poor
health and wellbeing. Constraints on welfare claimants’
levels of control have been found for lone parents [50]
and in other welfare populations [51]. When experien-
cing employment insecurity, the ability of individuals to
make positive changes which could improve their health
can be affected by their perceived control as well as
structural factors [52]. Lack of perceived control of cir-
cumstances has been connected to poor health through
psychological and biological pathways [53-55]. Lack of
control may trigger chronic stress, leading to negative
emotions and depression [53-55]. These conditions may
also lead to negative biological impacts on the immune
and cardiovascular systems [56].

This review found that many participants were un-
able to gain control of their circumstances and re-
ported poor wellbeing, particularly stress. For some
respondents, taking control of their lives involved re-
moving themselves, temporarily or long term, from
WtW, as they could not maintain sufficient care for
their child [30, 36]. This is consistent with evidence
of increasing ‘disconnection’ from work or welfare in
the United States. In 2011/12, over five million chil-
dren in the US lived in disconnected families [57],
that is, with parents who are neither in work nor in
receipt of welfare, and have no known source of in-
come. There is some evidence that this is beginning
to occur in the UK [58].

For lone parents who benefitted from WtW, higher
control was facilitated through enhanced skills or
qualifications, increased confidence in their employ-
ability, accessing employment that was compatible
with caring responsibilities, and earnings sufficient to
improve their standard of living. It may be that lone
parents with positive experiences of WtW have less
conflict to manage and greater control of their cir-
cumstances. Social support allowed some participants
to manage conflicts between WtW and bringing up
children alone. Positive social support might contrib-
ute towards a reduced level of conflict. Observational
studies have found evidence that social support can
assist in managing work-family conflict [59], and that sup-
portive workplace practices increase perceived control and
reduce conflict, resulting in lower rates of depression, blood
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cholesterol and other complaints [60]. However, social sup-
port can have negative impacts, expectations of reciprocal
support (see review [61]), and as found in this review, many
lone parents do not have a consistent support network.

Conclusion
This synthesis of the experiences of lone parents in
mandatory WtW suggests that WtW participation may
do little to improve lone parents’ health and wellbeing
or economic circumstances, often only leading to low
paid, precarious employment. Conflict and control ap-
pear to be mechanisms that link lone parents’ participa-
tion in WtW with health. The demands of parenting
alone and employment are frequently in direct conflict,
and lone parents are often denied control over major life
decisions and everyday routines by WtW obligations.
While WtW may have potential to contribute to-
wards improving health and wellbeing for lone par-
ents, contextual mediating factors may act to counter
this potential. In particular, unavailability of suitable
employment, welfare assistance, childcare, and social
support, may lead to WtW being counterproductive
with respect to health and wellbeing. As employment
requirements for lone parents in receipt of welfare
are implemented internationally, increased awareness
of the adverse impacts for many, and the potential
for negative impacts on health and wellbeing due to
the conflicts inherent in combining employment with
raising children alone, may help to develop more ef-
fective interventions. WtW programmes which do not
provide adequate training, emphasise placement in
any available job, and do not recognise individual cir-
cumstances such as health problems are unlikely to
lead to improved economic security and may be
counterproductive for the health of lone parents.
Therefore, while acknowledging the limitations dis-
cussed above, our recommendation based on the find-
ings of this review are for further research on the
health and wellbeing implications for lone parents of
participating in mandatory WtW. In particular, there
should be further investigation of how this vulnerable
population can gain greater control of their circum-
stances, and how conflicts between lone parenthood
and mandatory WtW can be resolved.
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Abstract

Background: Participatory budgeting (PB), citizens deliberating among themselves and with officials to decide how
to allocate funds for public goods, has been increasingly implemented across Europe and worldwide. While PB is
recommended as good practice by the World Bank and the United Nations, with potential to improve health and
wellbeing, it is unclear what evaluations have been conducted on the impact of PB on health and wellbeing.

Methods: For this scoping review, we searched 21 databases with no restrictions on publication date or language.
The search term ‘participatory budget’ was used as the relevant global label for the intervention of interest. Studies
were included if they reported original analysis of health, social, political, or economic and budgetary outcomes of
PB. We examined the study design, analysis, outcomes and location of included articles. Findings are reported
narratively.

Results: From 1458 identified references, 37 studies were included. The majority of evaluations (n = 24) were of PB
in South America, seven were in Europe. Most evaluations were case studies (n = 23) conducting ethnography and
surveys, focussing on political outcomes such as participation in PB or impacts on political activities. All of the
quantitative observational studies analysing population level data, except one in Russia, were conducted in South

America.

they are realised.

Conclusion: Despite increasing interest in PB, evaluations applying robust methods to analyse health and
wellbeing outcomes are scarce, particularly beyond Brazil. Therefore, implementation of PB schemes should be
accompanied by rigorous qualitative and quantitative evaluation to identify impacts and the processes by which

Background

Participatory budgeting (PB) aims to democratically allo-
cate public money for local services, enabling communi-
ties to decide how public funds are spent [1]. It entails a
multi-stage process, which typically concludes with a
vote, where citizens deliberate among themselves and
with government officials to allocate funds for public
goods [2]. Since it’s origination in 1989 in Porto Alegre,
Brazil, PB has been implemented in many countries
across North and South America, Europe and Asia, in-
cluding many high income countries [3, 4]. International
institutions including the World Bank, the Organisation
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'"MRC/CSO Social and Public Health Sciences Unit, University of Glasgow, 200
Renfield Street, Glasgow G2 3QB, UK

Full list of author information is available at the end of the article

K BMC

for Economic Cooperation and Development (OECD), the
United Nations and the UK Department for International
Development recognise PB as good practice [3, 5, 6] and
worldwide PB schemes distribute multimillion dollars/
euros [7]. In Porto Alegre, PB has been reported to
increase public spending in the poorest areas of the city,
reduce administrative costs and improve citizen participa-
tion [8].

Literature on PB abounds, but to our knowledge, there
has been no systematic assessment of the impact of PB
on health and wellbeing across the world. PB may influ-
ence health and wellbeing via several pathways: increase
in democratic participation; greater community cohe-
sion; improved allocation of funding to public services
prioritised by the community; and increased access to
medical services via increased spending on healthcare

© The Author(s). 2018 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.
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and social determinants of health such as sanitation or
housing. Table 1 outlines the possible stages of how PB
can influence health and wellbeing, informed by key lit-
erature (3, 6, 9, 10].

In order to establish the strength and reach of the
existing evidence base for PB as a way of improving
democratic participation, community cohesion, delivery
of public services, and population health outcomes, we
conducted a systematic scoping review of international
literature to identify evaluations of PB schemes. Specific-
ally, we examined what methods have been used to
evaluate PB processes, what outcomes have been used to
investigate the effects of PB, in which countries and at
what geographic scale (e.g. neighbourhood, municipality,
region). This scoping review is timely as there is growing
interest from governments across Europe and beyond, in
PB as a process for allocating public funds with the po-
tential to address inequalities and increase community
empowerment and cohesion [11, 12]. As PB is adapted
and adopted in countries beyond Brazil, there can be less
focus on social reform that was integral to the original
process [13], with implications for benefits to health and
wellbeing.

Methods

The methodology for this review was guided by re-
cent recommendations for conducting scoping reviews
[14, 15], the protocol is available [16].

Inclusion criteria

The review included studies of adults and children, as
individuals or groups in communities involved in, or
impacted by, PB. The intervention of interest was PB
defined as communities deciding collectively how public
funds are allocated. We did not include any form of
individual budgetary decision—making (e.g. processes
where individuals have personal management of welfare

Table 1 How PB can affect the health, social, democratic and
economic outcomes of individuals

The intervention, participatory budgeting, is expected to impact on the
health, social and economic outcomes of individuals involved through the
following stages, derived from UN-Habitat and World Bank reports
(Cabannes 2004, Shah 2007) and (Boulding and Wampler 2010, page 126):

- Participation: communities can decide how designated public money is
spent.

« Collaboration: being involved in the PB decision process enables
citizens to exercise political rights, develop civic skills and build social
cohesion.

« Prioritisation: improvements in priority public services may improve the
wellbeing of individuals in that community, either directly through impacts
on their health (e.q. reduction in disease, better access to medical services)
or via social determinants of health (e.g. housing, education).

« Allocation: distribution of resources according to identified needs results
in greater efficiency in the allocation of public funds, and greater
accountability of budgetary procedures.
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budgets, or employees have the opportunity to partici-
pate in defining their budget). Areas of interest included
political, economic and budgetary, and health and social
outcomes occurring at individual, population and
systems levels. Political outcomes included outcomes at
individual level such as participation, and systems level
outcomes such as the democratic process at a local level.
Economic and budgetary outcomes included outcomes
at population level such as health or social service
provision, housing, patterns of spending as the mechan-
ism for impact on other outcomes, and provision of
public goods (e.g. public parks, public safety). Health
and social outcomes included outcomes at individual
level such as health, wellbeing, self-efficacy, and
empowerment, and at population level such as measure-
ments of inequalities (e.g. poverty rates). We included
any type of study design, quantitative, qualitative or
mixed methods, with and without control groups or
comparisons, which used primary analysis and reported
on an evaluation of the PB system in relation to any of
the outcomes listed above. This included peer reviewed
published articles, books, reports and grey literature
such as conference papers or working papers. There was
no limitation on publication language or date; we did
not find publications on PB prior to the 1980s when the
process was established.

Literature search

Twenty-one electronic databases were searched in
October 2016, with an updated search conducted in
May 2018. The databases included peer reviewed articles
and grey literature, and aimed to cover a broad range of
health, social, political and economic literature, see
Additional file 1: Table S1 for full list. No filters or terms
were used to capture evaluation studies as evaluation
studies are not indexed as such in bibliographic data-
bases. No language or date limits were applied to the
literature searches. Further articles from the review
authors’ collections were also included. The search term
‘participatory budget’” was used as this is the relevant
global label used for the process that we wanted to
examine; the term is used internationally to identify this
specific process. The search results were first screened
by title and abstract, with 10% independently screened by
two reviewers. The full text was then screened, with dupli-
cate screening of 10%, and disagreements resolved by dis-
cussion and in consultation with the third reviewer.

Data extraction and collation

A data extraction template was developed in Microsoft
Excel, tested and agreed by the review team. Duplicate
data extraction was conducted on 20% of the included
studies, see Additional file 1: Table S2 for data extraction
template. As this was a scoping review, aiming to map
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the amount and type of evidence available on PB in rela-
tion to impacts on health and wellbeing, the literature
was not formally appraised for methodological quality.
The data were collated in summary tables and the re-
sults reported narratively.

Results

The literature search identified 1458 citations. After
de-duplication and screening, 39 articles reporting on 37
studies met the inclusion criteria, see Fig. 1 for a flow
diagram of the screening process. A summary of charac-
teristics table provides details of the included studies’
study design, country, data sources, methods of analysis,
outcomes of interest, and source of funding (Table 2),
and Additional file 1: Table S3 provides further details of
the studies. Most of the studies that met the inclusion
criteria were published in English; three of the included
texts were in Portuguese and one in Spanish. Several
evaluations had been published in English and the lan-
guage of the country of origin.
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In which countries and policy sectors have PB processes
been evaluated, and at what geographic scale?

The majority of the studies report on evaluations of PB
in South America (n = 24), most in Brazil (n = 19), many
(n=7) focussed on Porto Alegre, where PB originated.
The remaining South American studies were located in
Peru (n=3), Colombia (n=1), and one multi-national
study set in Brazil, Ecuador and Venezuela. There were
seven evaluations of PB in Europe. One evaluation was
conducted in the United States; three were set in Asia;
and one study of PB was conducted in Africa. There was
also one article collating case studies examining the im-
pact of PB across twenty cities worldwide: South Amer-
ica (n=12); Africa (n=4); Europe (n=2); Asia (n=1);
and the United States (n = 1).

The PB schemes operated and were evaluated at muni-
cipal level in 89% (1 =33) of the studies. The remaining
four studies evaluated PB schemes at neighbourhood
level [17-20]. The source of funding for the evaluation
was reported in 59% of the studies; 38% government
funding or non-government organisation, 21% reported

Database searches
1458

Initial title screening
1481

l

756
screened by title and abstract

l

287
selected for full text retrieval and
assessment of eligibility

l

37 studies (39 papers)
included for synthesis

Fig. 1 Literature screening flow diagram

— —

N

Additional searches (hand
searching, personal libraries)
23

Duplicates excluded
725

469 excluded:
32 duplicates
18 not PB
419 not evaluation

248 excluded:
175 not primary evaluation of
review outcomes
37 not evaluation
14 brief conference abstract
15 unable to retrieve full text
7 focus of evaluation not PB
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Table 2 Included studies: study design, country, data sources, methods of analysis, and outcomes of interest
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First author
date

Country

Data source(s) Individual/
aggregate data

Analysis

Outcome(s)

Source of funding for
evaluation
Investigator connection

Randomised controlled trials

Beuermann Russia

2014 [21]

Municipal data survey (n=109)
Household survey (n = 1645),

political representatives (n=109)

Aggregate + Individual

Quantitative observational studies

Schneider Brazil
2002 [22]

Biderman Brazil
2007 [24]

Wampler Brazil
2007/2012 [30,

31]

World Bank Brazil
2008 [8]

Boulding Brazil
2010 [9]

Garcia Spain
2011 [29]

Borba Brazil
2012 [32]

Jaramillo Peru
2013 [23]

Da Silva Brazil
2014 [33]

Goncalves Brazil
2014 [25]

Municipal data (n =497)
Aggregate

RAIS administrative records,
census data
Aggregate

Survey (n = 833)
Individual

Municipal data (n = 150+)
Survey (n=1300)
Aggregate + Individual

Brazilian Institute of Geography
and Economics, census
Aggregate

Center for Sociological Research
Survey (n=1004)
Individual

NUPESAL (Nucleo de Pesquisas
Sobre a America Latina)
Survey (n=533)

Individual

Municipal data (n=219) from
MSUNASS, PB-DNPP, MEF-SIAF,
ONPE, JNE, RENAMU.
Interviews (n =?) in 4 PB areas
Aggregate + Individual

Brazilian Institute of Geography
and Statistics
Aggregate

Municipal data (n=3651) from
Brazilian Institute of Geography
and Economics, census
Aggregate

Fixed effects
regression
comparing 2 PB
treatment areas and
control non-PB areas

Linear regression
comparing PB and
non-PB
municipalities

Fixed effects
regression
comparing PB and
non-PB
municipalities

Logistic regression

Difference in
differences
comparing PB and
non-PB
municipalities

Linear regression
comparing PB and
non-PB
municipalities

Linear regression
analysis
comparing district
council system

Logistic regression
analysis comparing
residents involved in
PB and non-PB in-
volved residents

Linear regression
analysis comparing
2007 data with 2001

Cross tabulation
descriptive analysis

Fixed effects
regression
comparing PB and
non-PB
municipalities

Tax revenue. Allocation of PB
funds. Participation in PB.

Impact on participation in PB
by spending of PB

Tax revenue, infant mortality,
education

Impact on further political
activities

Municipal budget PB
expenditure, poverty,
sanitation, infant mortality,
education, participation of
disadvantaged groups

Poverty, inequality (GINI), life
expectancy, infant mortality,
adult and child literacy.
Allocation of PB funding

Participation of women, impact
on further political activities

Impact on further political
activities, participation in PB

Sanitation (water coverage and
continuity)

PB investment per capita by
deprived area. Impact on PB
results by type of PB

Municipal budget PB
expenditure on education,
housing, sanitation, cultural.
Poverty, infant mortality

World Bank (IDB);
Government of the
Russian Federation.
PB consultants for the
RCT conducted
evaluation

None stated
Academic investigator

Part funded by World
Bank
Academic investigators

National Science
Foundation
Academic investigator

Social Development Unit
of the Latin America and
Caribbean Region
(LCSSO) and the Social
Development
Department (SDV) of the
World Bank.

NGO investigation

None stated. Academic
evaluation

Women'’s Institute and
the National R& D & |
Plan of the Government
of Spain.

Academic investigator

None stated
Academic investigator

Institutional Capacity
Strengthening Fund
(ICSF), managed by Inter-
American

Development Bank (IDB),
Government of the
People’s Republic of
China.

NGO investigation

Not stated
Academic investigator

Not stated
Academic investigator
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Table 2 Included studies: study design, country, data sources, methods of analysis, and outcomes of interest (Continued)

First author Country Data source(s) Individual/ Analysis Outcome(s) Source of funding for
date aggregate data evaluation
Investigator connection
Touchton Brazil Municipal data (n=253) from Random effects Municipal budget PB Boise State University's
2014 [26] Brazilian Institute of Geography  regression expenditure on healthcare and  College of Social Science
and Economics, census comparing PBand  sanitation. Infant mortality and Public Affairs
Aggregate non-PB Academic investigators
municipalities
Jaramillo Peru Municipal data Linear regression Number and quality of National Science
2015 [27] Survey 2 wave (n=100) analysis comparing  agricultural services Foundation and the
Aggregate + Individual 2010 data with 2007 Boren National Security
Education Program
Not for Profit research
centre/academic
investigators
Grillos 2017 Indonesia Municipal data Aggregate Linear regression Allocation of PB funding Harvard Kennedy School
[28] analysis comparing Indonesia Program

Single case studies

Abers Brazil
1998 [34]

Baiocchi Brazil
2001 [16]

Baiocchi Brazil
2003 [47]

Hernandez Brazil
2010 [41]

Walker Brazil
2013/2016 [44,

45]

Stewart USA
2014 [20]

Célérier Brazil
2015 [36]

Kendall Malawi
2015 [18]

McNulty Peru
2015 [43]

Interviews (n =90), survey (n=
622), participant observation in
study area
Individual

Survey (n = unclear, 10% plenary
meeting attendees)
Individual

Interviews (n = 65), survey (n=
74), participant observation at
PB assemblies

Individual

Interviews (n = 30), participant
observation at PB assemblies.
Data from Data from
Coordenadoria do Orcamento
Participativo (COP)

Individual

Interviews (n = 20), participant
observation in study area
Individual

Municipal data (City of
Chicago’s Aldermanic Menu
reports), census data, PB
evaluation reports
Aggregate + Individual

Interviews (n=18), survey (n=
46), participant observation

Survey, data collection (5 sites)

Interviews (n = unclear),
government data

city sub-districts

Qualitative

Qualitative +
descriptive
quantitative

Qualitative

Qualitative +
descriptive
quantitative

Quialitative +
descriptive
quantitative

Qualitative +
descriptive
quantitative

Qualitative

Qualitative +
descriptive
quantitative

Single case study

Mobilisation of neighbourhood
residents. Impact on further
political activities. Participation
in PB by low income.

Participation in PB of
disadvantaged groups (women,
low income, low education).

Use of PB assembly meetings
for further community
activities.

Participation in PB of
disadvantaged groups: Afro-
Brazilians, senior citizens, chil-
dren and adolescents, the GLBT
community, women, indigen-
ous groups, homeless, and
people with disabilities.

Political and social learning
(negotiations for housing)

Participation in PB. Allocation
of PB funds.

Participation in PB. Impact on
political activities.

Impact on democratic
processes relating to the
school, local communities and
funding bodies.

Participation in PB by women.

Academic investigator

Not stated
Academic investigator

National Science
Foundation, Inter
American Foundation,
and University of
Wisconsin

Academic investigator

Not stated
Academic investigator

Tinker Foundation, the
Center for Latin American
and Caribbean Studies
and the Graduate School
at Brown University
Academic investigator

National Science
Foundation and the
Foundation for Urban
and Regional studentship
Academic investigators

None stated
Academic investigators

HEC Foundation and of
the French Ministry of
Foreign Affairs
Academic investigators

TAG Philanthropic
Foundation
Academic investigators

Franklin and Marshall
College and The
American Association of
University Women
Academic investigator
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Table 2 Included studies: study design, country, data sources, methods of analysis, and outcomes of interest (Continued)

First author Country Data source(s) Individual/ Analysis Outcome(s) Source of funding for
date aggregate data evaluation
Investigator connection
Hajdarowicz ~ Columbia Interviews (n = 19), participant Qualitative Participation in PB by women.  None stated
2018 [63] observation Academic investigator
Multiple case studies
Nylen Interviews (n=unclear), survey  Qualitative + Participation in PB of Academic investigator
2003 [37] (n=1280) descriptive disadvantaged groups (women,
Individual quantitative low education). Empowerment,
impact on further political
activities.
Cabannes South Survey (n=4 PB schemes) Quialitative + Allocation of PB funds. UNDP/Habitat
2005 [49] America ? descriptive NGO evaluation
(multiple) quantitative
Renno Brazil Survey 3 wave (n = unclear) Qualitative Political learning. Impact on None stated
2010 [57] political activities. Academic investigator
SQW UK Survey (n = unclear). Municipal Qualitative + Political and social learning Department for
Consulting data [check] descriptive Communities and Local
2011 [19] quantitative Government
Government evaluation
Wu China Interviews (n = 15), Survey (n = Qualitative Political and social learning China Development
2011 [46] 547) Research Foundation
(CDRF) Chinese central
government, People’s
Bank of China
Academic investigators
Bassoli [taly Survey 3 wave (2002/3 n=12; Qualitative Democratic characteristics of None stated
2012 [48] 2005 n=4; 2007/9 n=9) PB schemes: inclusion, Academic investigator
participation, the role of the
opposition, and transparency.
Luchmann Brazil Focus group PB delegates and ~ Qualitative Political and social learning CNPq (Conselho Nacional
2012 [42] councillors, survey (n=47) de Pesquisa / National
Research Council)
Academic investigator
Talpin [taly Interviews (n = 12), participant Qualitative Participation in PB. Political None stated
2012 [38] observation at 54 PB meetings learning. Impact on further Academic investigator
political activities.
Cabannes Multiple Interviews (n = 12), Survey Qualitative + Impact on political processes of Aid UK, UK Government
2015 [39] across South  (n=20) descriptive municipality. Water supply, NGO (IIED) evaluation
America, Aggregate + Individual quantitative sanitation, public transport,
North roads, electricity supply
America,
Africa, Asia,
Europe
del Prado Philippines Interviews (n = unclear), focus Qualitative + Allocation of PB funds Government think tank
2015 [40] groups (n=unclear). Municipal  descriptive evaluation
data (sources unclear) quantitative
Individual
Dzinic 2016 Eastern Municipal data from Qualitative + Allocation of PB funds. None stated
[17] Europe municipality websites, press and  descriptive Academic investigators
Multiple official reports quantitative

Montambeault Brazil

2016 [50]
Gregor¢ic¢ Solvenia,
2016 [52] Iceland

Aggregate

Survey (2009 n=967, 2014
n=473)
Individual

Interviews (n =12, Solvenia),

participant observation (Iceland)

Qualitative

Qualitative

Participation in PB.

Political and social learning

Emerging Scholar grant
from the Fonds de la
Recherche du
Québec—Société et
Culture

Academic investigator

Not stated
Academic investigator
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an academic funding source. Academic researchers con-
ducted 76% of the studies; the remaining 24% were
non-government organisation evaluations.

What methods have been used to evaluate PB processes?
The included studies were split broadly by study meth-
odology and the level of data used. The first category,
randomised controlled trials and quantitative observa-
tional studies, lists studies that used modelling to iden-
tify the effect of the outcomes or analysed large-scale
population level data (Table 2). The second category col-
lates case studies that conducted primary data collection
in the form of surveys, interviews and participant obser-
vation; some of these studies included descriptive ana-
lysis of municipal data. Almost half of the case studies
(n=10) used mixed method study designs (qualitative
interviews or surveys and descriptive quantitative ana-
lysis). One of the observational modelling studies in-
cluded qualitative methods [8].

Randomised controlled trials and quantitative observational
modelling studies

We found one randomised controlled trial (RCT). This
three-arm trial, randomised by region and district,
assessed the introduction of PB in rural settlements in
Russia. The trial compared introduction of PB assisted
by administrative training, to training plus additional
technical assistance from two fulltime consultants, and
included control districts that received neither training
nor consultancy assistance [21].

There were thirteen quantitative observational studies.
Nine studies analysed population level data using linear
regression techniques [8, 9, 22—28]; three studies used re-
gression models to analyse individual survey data [29-32],
and one study used cross tabulation descriptive analysis to
assess population level data [33].

Case studies

Twenty-three evaluations were case studies providing de-
scriptive analyses of single (# = 10) or multiple (n = 13) in-
stances of PB. The methods used for these case studies
included participant observation (n = 9) [34—38], interviews
(n =15) [18, 34—46], surveys of PB participants and PB offi-
cials (n=14) [18, 19, 34-37, 39, 42, 46-51], or descriptive
analysis of municipal data (n=6) [17, 19, 20, 40, 41, 43],
fifteen studies applied various combinations of these
methods.

What outcomes have been used to investigate the effects
of PB processes?

We define three broad categories of outcomes: political,
economic and budgetary, and population outcomes
(Table 3). The outcomes for each category are described
below. While assessing the methodological quality of the
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studies was beyond the scope of this review, we include
an indication of the results reported for interest (Add-
itional file 1: Table S3).

Political outcomes

Outcomes we labelled as ‘political’ were reported by two
thirds (n = 26) of studies. These outcomes included: par-
ticipation in PB by disadvantaged sections of the popula-
tion; impacts on further involvement in political or civic
activities; and learning about political processes as a re-
sult of engagement in PB. The majority (n = 20) of polit-
ical outcomes were evaluated by descriptive case studies.
Thirteen studies examined participation in PB of disad-
vantaged groups including women, people with low in-
come, low education, disability, or of an ethnic minority,
with overall mixed results reported. Several observa-
tional studies reported some increase in participation
[8, 21, 22, 29, 32]. The case studies reported more
equivocal findings, levels of participation by disadvantaged
groups was increased [37], low [20, 47] or mixed [41]; bar-
riers remained [43] and active participation (i.e. taking
part in discussions) was found only to increase with
increased years of involvement in PB [38, 50].

The relationship between PB and further involvement
in political or civic activities was explored in six studies
[30, 31, 34, 35, 37, 42, 51], sometimes reporting that the
individuals engaging in PB were already involved in
other civil society organisations. Changes in how people
acted in political arenas as a result of PB were examined
by nine studies [18, 30, 32, 36, 39, 42, 44, 46, 48], tend-
ing to report positive impacts. Learning about political
processes as a result of engagement in PB was examined
by four case studies [19, 37, 42, 52], in general reporting
some increased learning of political processes.

Economic and budgetary outcomes

Twelve studies reported on economic or budgetary out-
comes such as local tax revenue or local government
spending on public services such as healthcare, sanita-
tion and housing. Two studies analysed impacts on local
tax revenue from municipal records [21, 24], using fixed
effect regression analysis to examine whether there was
a change in local tax revenue according to the imple-
mentation of PB, reporting positive results.

Thirteen studies examined the allocation of PB funds.
Three studies set in Brazil assessed spending on health-
care and sanitation, comparing municipalities that
implemented PB with comparable areas that did not,
reporting positive results [9, 25, 26]. All three studies ap-
plied linear regression analysis to large datasets: for all
Brazilian municipalities with available data [25]; and for
municipalities in Brazil with a population of over
100,000 inhabitants, 220 municipalities from 1991 to
2000 [9] and 253 municipalities between 1989 and 2008
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Table 3 Cross-tabulation of study design by outcome category
Outcomes Case studies single  Case studies Quantitative Observational Study RCT
multiple (Population level data)
Population Social Kendall 2015 [18] “Biderman 2007 [24]
Impacts (poverty, health, education, housing, ~ Walker 2013/2016 “Boulding 2010 [9]
sanitation) [44, 45] “Goncalves 2014 [25]
“Touchton 2014 [26]
“WorldBank 2008 [8]
Economic and budgetary (funding of public  Stewart 2014 [20] Cabannes 2005 Biderman 2007 [24] Beuermann
services) [49] Boulding 2010 [9] 2014 [21]
Cabannes 2015 Da Silva 2014 [33]
[39] Goncalves 2014 [25]
Del Prado 2015 Jaramillo 2013 [23]
[40] Jaramillo 2015 [27]

Dzinic 2016 [17]

Abers 1998 [34]
Baiocchi 2001 [47]

Political (participation, democratic processes,
political systems)

Célérier 2015 [36]

Bassoli 2012 [48]
[47]  °Cabannes 2015
Baiocchi 2003 [35]  [39]
3 Luchmann 2012
Hernandez 2010 [42]

Touchton 2014 [26]
“WorldBank 2008 [8]
Grillos 2017 [28]

Borba 2012 [32]

Garcia 2011 [29]

Schneider 2002 [22]
Wampler 2007/2012° [30, 31]
*WorldBank 2008 [8]

[41] McNulty 2015 [43]

“Kendall 2015 [18]
“Stewart 2014 [20]
“Walker 2013/2016
[44, 45]

Hajdarowicz 2018

Montambeault
2016 [50]

Nylen 2003 [37]
Renno 2010 [51]
SQW Consulting

[63] 2011 [19]
Talpin 2012 [38]
Wu 2011 [46]
Gregorci¢ 2016

(52]

? Study has outcomes in more than one outcome category

b Wampler 2007/2012 analysis of survey data. Multiple dates indicates same data used in two articles

[26]. Analysis of PB in Indonesia found areas with
more low income households were less likely to bene-
fit from the PB process [28]. Linear regression was
also used to examine allocation of PB funding in rela-
tion to citizens’ priorities in Russian settlements [21].
The impact of PB on the number and quality of agri-
cultural services provided in 100 randomly selected
Peruvian municipalities was assessed using linear re-
gression analysis of data from the municipalities and
central government [27]. The impact of PB on the
provision of water services in 219 districts in Peru
was analysed using linear regression, reporting no im-
provement to the services [23]. Budgetary expenditure
on public services including water and sanitation in
Porto Alegre in Brazil was analysed using difference
in difference regression analysis, reporting positive re-
sults [8]. Municipal budgetary and census data from
the Brazilian Institute of Geography and Statistics was
used to conduct a descriptive analyse of the allocation
of PB funds according to level of deprivation, finding
mixed results [33]. Four further studies examined
which public services received funding from PB,
which included provision of recreational public spaces
[17, 20, 49], and micro credit centres [40].

Health and social outcomes

Health or social outcomes, such as infant mortality, pov-
erty rates, education, and access to sanitation, were eval-
uated by eight studies, most studies examining multiple
outcomes. The impact of PB on infant mortality was
examined by five quantitative observational studies lo-
cated in Brazil [8, 9, 24—26]. These studies report mixed
results. The two more recent studies reported that PB
reduced infant mortality [25, 26]. Poverty rates in muni-
cipalities implementing PB were assessed by two studies
in Brazil, both of which reported reductions in poverty
[8, 9]. Education, measured as either child or adult liter-
acy or years of school attendance, was investigated by
two quantitative observational studies and one case
study, with mixed results [9, 18, 24]. Access to sanita-
tion, piped water supply and sewerage, was measured by
one observational study and one case study, reporting
positive results [8, 39].

Discussion

This scoping review provides a systematic analysis of
studies evaluating health and wellbeing impacts of PB.
We identified 37 evaluation studies focussing on issues
relating to health and wellbeing or delivery of public
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services, a relatively small number in comparison with
the estimated 2000 to 2700 PB schemes implemented
worldwide [11, 53]. While a few evaluations used popu-
lation level datasets to examine health outcomes in
South America, overall there was limited scope in the
methods used to assess PB, and the vast majority of
studies focused on political outcomes.

The majority of studies found were single or multiple
case studies, describing the scenario of individual PB
schemes. There were fewer observational quantitative
modelling studies using large population datasets, and
only one study that combined this with qualitative ana-
lysis. This dearth of mixed methods approaches is some-
what puzzling. PB interventions are intended to realise a
complex range of democratic and social goods through
both the processes and outcomes of public participation
in budgetary decision-making. Mixed methods ap-
proaches, with their capacity to combine exploratory
and explanatory research designs [54, 55], are uniquely
suited to conduct multidimensional evaluations of both
processes and outcomes [56]. While further detail of
mixed methods may be included in book length descrip-
tions of PB processes (e.g. [57-59]), our review suggests
that there is considerable scope for methodological de-
velopment and innovation using mixed methods ap-
proaches to evaluate PB.

The majority of studies identified in this review were
evaluations of PB in South America. All of the quantita-
tive observational studies analysing population level data
were conducted in South America, with the exception of
the randomised controlled trial conducted in Russia.
Evaluation of PB in Brazil is possible due to the availabil-
ity of population data aggregated at municipal level.
Such data is not routinely available in many countries
[60]. Robust evaluation of PB in other countries may re-
quire developing databases at local government level.
The concentration of PB evaluation in Brazil has strong
implications for policy makers in countries beyond
South America interested in implementing PB. As PB
has been developed in other continents, and in high in-
come countries, the processes, budgets, and scale of the
initiatives have become more varied [13, 61]. Also, the
rationale of social justice underpinning PB when it began
in Porto Alegre has often become marginalised in PB
outside Brazil [13]. While the results of PB in Brazil may
be generalizable to some other countries with similar
levels of existing public services, in general, these differ-
ences suggest that the results of evaluations on health
and wellbeing outcomes found in PB in Brazil may not
translate to PB in other contexts. The main focus of PB
evaluations was on political outcomes, we found less
evaluation of outcomes relating to delivery of public ser-
vices or assessing health outcomes or wellbeing out-
comes related to poverty. In part, this may relate to who
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is conducting the analysis; as far as we could determine,
the majority of studies were conducted within the fields
of political science and public administration. Despite
worldwide implementation of PB, this review finds that
the implications for health and wellbeing have not been
the focus of attention in public health literature. In our
review, the exception is provided by Boulding and Wam-
pler [9], who discuss the possible impacts on wellbeing,
finding limited research in this area. More recently,
studies have accessed population level datasets to inves-
tigate health impacts, focussing on outcomes such as in-
fant mortality, education and poverty rates (e.g. [25, 26]).
However, the limited evaluations of PB health and well-
being outcomes may also relate to the ad hoc quality of
many PB processes. Only Brazil has institutionalised PB
to the point where comparative and longitudinal evalua-
tions become viable, which accentuates the challenge of
assessing health and wellbeing outcomes. Nevertheless,
recent policy developments in other countries (e.g. Har-
kins et al. [12, 13, 62]) are seeking to embed PB in local
government for the long term. This offers the opportunity
for a PB evaluation agenda that transcends the geographic
and thematic foci prevalent in the field.

Strengths and limitations of this review

We used systematic, transparent methods with predeter-
mined inclusion criteria. It is possible that some articles
may not have been identified in the literature search,
however, we are confident that the search of twenty-one
databases provided us with a broad sweep of inter-
national peer-reviewed articles and grey literature on PB.
As this was a scoping review, we did not make a formal
assessment of the risk of bias in the included studies.
Our aim was to map out what evaluations relating to
health and wellbeing have been conducted. This section
outlines key learning points and implications, in particu-
lar regarding the methodological, geographic, and the-
matic foci that dominate the field of PB evaluations.

Conclusion

The findings of this review lead us to recommend fur-
ther evaluation of the impact of PB on health and well-
being be conducted in a range of national contexts. The
lack of substantial evaluations outside Brazil, and the
variations of PB being implemented worldwide, support
the recommendation that when PB is being adopted,
adapted and initiated, this should be accompanied by
rigorous evaluation of the process and expected out-
comes, using appropriate comparators. Governments in-
volved in supporting and developing PB processes are
uniquely placed to ensure that evaluation is not an after-
thought, but an embedded component of robust PB pol-
icy over the long term. PB has spread globally, partly on
the basis of claims regarding its potential to empower
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communities and improve people’s lives. Our review in-
dicates that the PB field needs a stronger evidence base
in order to substantiate and refine those claims in a var-
iety of contexts.

Additional file
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Abstract

Background: Review of theory is an area of growing methodological advancement. Theoretical reviews are
particularly useful where the literature is complex, multi-discipline, or contested. It has been suggested that
adopting methods from systematic reviews may help address these challenges. However, the methodological
approaches to reviews of theory, including the degree to which systematic review methods can be incorporated,
have received little discussion in the literature. We recently employed systematic review methods in a review of
theories about the causal relationship between income and health.

Methods: This article discusses some of the methodological issues we considered in developing the review and
offers lessons learnt from our experiences. It examines the stages of a systematic review in relation to how they
could be adapted for a review of theory. The issues arising and the approaches taken in the review of theories in
income and health are considered, drawing on the approaches of other reviews of theory.
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detailed understanding of how theories related to another. Reviews of theory are likely to involve iterations and
inductive processes throughout, and some of the concepts and techniques that have been developed for
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Background

Theory is fundamental to research and rational thought.
The term ‘theory’ has been variously defined, and is
frequently used without definition, but often refers to an
explanatory framework for observations. In science, the-
ories generally purport to explain empirical observations
and form the basis on which testable hypotheses are
generated to provide support for, or challenge, the the-
ory. Gorelick defines theory as ‘the creative, inductive,
and synthetic discipline of forming hypotheses’ [1], p. 7.
Popper defined a scientific theory as one that is experi-
mentally falsifiable [2]. Merton has contrasted ‘grand’
social theories such as Marxism, functionalism, and
post-modernism with ‘middle-range theories’ that start
with an empirical phenomenon and abstract from it to
create general statements that can be verified by data
[3]. Mid-range theories are dominant within empirical
and scientific approaches to research. Gough usefully
categorises such research as aiming to generate, explore,
or test theories. Of particular importance in health lit-
erature are studies which include theories about cause
and effect; such studies may test these theories in a
‘black box” way or attempt to generate, explore, and test
more clearly articulated causal-pathway frameworks,
such as those presented in logic models [4]. For this dis-
cussion, the terms ‘causal pathway’, ‘causal maps’, and
‘logic model” refer to qualitative models used to identify
key concepts and the links between them [5].

Within the health sciences, it is widely understood that
individual and population health are influenced by a
wide array of interconnecting factors, so theoretical
models can be complex and, at times, contested [6]. How-
ever, different disciplines approach such research in differ-
ent ways and are not always well connected. Reviews of
theory may aid our attempts to navigate a diverse litera-
ture and potentially lead to insights into how factors relate
to one another [6-9]. Theory reviews could have one or
more of the following aims: identifying and mapping a
comprehensive range of relevant theories; assessing which
theories have become influential and which have been, or
have become over time, largely overlooked; and integrat-
ing complementary theories and facilitating the analysis
and synthesis of theories into more generalised or abstract
‘meta-theories’. By focusing on theory, rather than diverse
empirical studies, reviews can be useful devices to describe
complex topics across different disciplines and inform
policy debates.

The purpose of this article is to consider the ways in
which theoretical reviews might be conducted and in
particular the role of systematic approaches within this.
It illustrates the discussion by drawing on the approach
of a recent theoretical review the authors undertook of
income and health [10]. It discusses some of the metho-
dological challenges and options that reviewers may face
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when planning and conducting reviews that focus on the-
oretical literature. We think the discussion will be particu-
larly relevant to reviewers considering the degree to which
they might attempt to use and adapt methods commonly
associated with systematic reviews, which tend to have
been developed around reviews of empirical research and
thus not specifically designed to assess descriptions of
theories underpinning research. We will discuss the extent
to which methods developed and used for reviews of em-
pirical research may, or indeed may not, be usefully
adapted to meet the challenges posed when reviewing the-
ories on the phenomena of interest. In particular, we will
discuss some of the methods we (the authors) employed
when conducting our own recent review of theories of
income and health [10]. Reviews of theory are part of a
growing methodological advancement, and we think this
would be an opportune time to contribute lessons learnt
from our project and others and discuss some of the
methodological considerations that inform such a review.
Some of our reflections are based on the methods we
employed in our review; others result from critical think-
ing and discussions that took place following the review’s
completion.

Below, we outline general approaches in the literature
to conducting reviews of theories. We then describe the
broad principles of our approach before providing a de-
tailed summary of each stage of the review and the way
in which we incorporated systematic approaches into
them. We examine how this contributed to our under-
standing of the literature on income and health and reflect
on the value of this approach.

Existing approaches to reviews of theory

There is often substantial variation in the methodologies
of reviews that consider theory. Some take the form of
traditional literature reviews, often reliant on expert
knowledge in the relevant field. Such expert knowledge
allows in-depth understanding of theories and links
between them. However, it can be limited to the discip-
linary perspective of the reviewer, not necessarily iden-
tifying less popular or emerging theories, and cannot
provide a sense of the extent to which different theories
are employed in the literature. Given these limitations,
some reviewers of theory have employed methodologies
associated with systematic reviews such as comprehen-
sive searches and clear criteria for including, appraising,
and synthesising the literature to provide a more com-
prehensive picture [11,12]. Reviews of theory are thus
rather different to reviews of empirical data. In particu-
lar, the primary goal of using systematic methods in the
latter case is to minimise bias. In theory reviews—where
it is not even clear that the concept of ‘bias’ is substan-
tively meaningful—their main contribution may be more
in ‘opening up’ reviewers’ thinking about the research
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topic and widening the potential space of hypothesis
generation.

Often reviews of theory are conducted to assist re-
viewers involved in carrying out systematic reviews of
intervention effectiveness. Realist review [13,14] is cur-
rently a key area of methodological development around
the integration of theory into reviews of interventions.
Realist reviews aim to draw out and test ‘programme
theories” about the causal pathways through which inter-
ventions work, in order to bring together evidence on
effectiveness with data on implementation and context.
In some cases, theory reviews may have relatively narrow
inclusion criteria tied to theories about a specific inter-
vention. However, narrow criteria do not necessarily lead
to small-scale review. Two systematic reviews of theory
conducted in relation to larger reviews are Baxter and
Allmark’s [12] review of chest pain and medical assist-
ance and Bonell et al.’s [11] review of theories on school
environment and health: the former has a narrower
research question with a search result of around 100
papers, but the latter entailed screening more than
62,000 papers.

A recent systematic review of interventions on crime,
fear of crime, health, and the environment was preceded
by a mapping broad review of theories that attempted to
explain associations between these factors [5]. The crime
review used a pragmatic approach to searching and
selecting literature and did not attempt to provide a
comprehensive systematic review of all theories related
to the topic. Rather, the theory review aimed to construct
a coherent framework for integrating relevant theories,
in order to contextualise and better understand the
empirical data.

The income and health review of theory

We conducted a review of theories about causal relation-
ships between income and health (see Additional file 1
for brief description). Given the wide-ranging litera-
tures across disciplines, and the contested nature of
many debates, we felt that a systematic approach to
the review would help shed light on the range of
casual paths that had been posited. Our intention was
to gain some of the benefits of applying systematic
review methods to a review of theory, such as clarity,
comprehensiveness, and transparency. By making the
literature search as systematic and transparent as pos-
sible, a review can extend beyond researcher know-
ledge and disciplinary background ([15]. Developing
inclusion criteria and devising methods to uniformly
capture data across included papers strengthens ob-
jectivity [15]. By the time the included papers have
been assessed, it is hoped that the explicit methods
used reduce subjectivity. Once the theories are gathered
through the systematic searching, screening, and extracting,
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the interpretation of their content at the synthesis stage
may be still be at risk of subjectivity.

Reviews of theory may be particularly valuable in seek-
ing to develop a synoptic understanding of questions
where a number of different disciplines overlap. In our
recent review of theories describing pathways linking
individual and family income to health [10], we included
theories from public health, psychology, social policy,
sociology, and economics, all of which have distinct tra-
ditions and vocabularies. In addition, many of the causal
pathways between income and health described by these
theories are long and complex. In cases such as these,
syntheses of theory can help to produce new insights
about complex fields by drawing together different para-
digms and translating concepts between disciplines.

The techniques developed in the crime theory review
were adapted by the authors of the present article for a
review of theories linking income to health across the
lifecourse [10]. In the income and health review, an
attempt was made to incorporate more techniques from
systematic reviews, including a priori inclusion criteria,
comprehensive electronic searching, and standardised
data extraction. These methods were employed to capture
theories from literature in disciplines with which we may
have been less familiar. The methods used for our review
are indebted to those developed by realist reviewers. How-
ever, our review focused less specifically on evaluating
mid-range theories of the mechanisms and contexts of
interventions and more on mapping and synthesising the
whole landscape of theories around income, health, and
the lifecourse. The resulting review was a methodological
hybrid including elements of the earlier crime review,
drawing on seminal literature to create a framework, and
more standard systematic reviews. Below, we outline key
review stages, illustrated by the methods used in the in-
come and health review of theory. Challenges faced and
tactics to address, these are described. The aim was to
generate guidance and discussion of methods that may be
useful when planning and conducting a review of theory.

Methods

This article discusses some of the methodological issues
we considered in developing the review and offers lessons
learnt from our experiences. It examines the stages of a
systematic review in relation to how they could be adapted
for a review of theory. The issues arising and the ap-
proaches taken in the review of theories in income and
health are considered, drawing on the approaches of other
reviews of theory.

Results and discussion

Developing the research question

An explicitly stated research question is a characteristic
of systematic reviews that can be adopted for reviews of
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theory. The question should be designed following
consideration of what the end users will find useful, so
consultations with potential end users may be part of
the process [15]. As stated above, review questions can
be broad or narrow in scope. A broad question may re-
flect the reviewers’ aim to scope out and map a wide
range of theories within a subject area. The purpose of
this income and health review was to use theory as a
tool to support a larger programme of work exploring
the importance of income and other aspects of family re-
sources in determining a wide range of health and social
outcomes. In contrast, if the aim is to identify theories
relating to a specific phenomenon or intervention, then
a narrow question may be more appropriate. For example,
the review of theories of behaviour change in limiting ges-
tational weight gain [16]; and in another review, Sherman
et al. [17] used self regulatory theory to examine psycho-
logical adjustment among male partners in response to
women’s cancer. Both these reviews of theory have a nar-
row topic, distinct from the broad scope of the income
and health review.

Assembling the team

Guidance for conducting a systematic review recommends
gathering a team that includes an experienced reviewer, a
subject specialist, and an information scientist with ad-
vanced knowledge of bibliographic search strategies [15],
p. 85; [18]. For theory reviews, the role of the subject
specialists and the stages at which their contribution is
valuable may become particularly crucial. Besides helping
to ensure that key papers within the field are identified for
inclusion in the review, specialists can provide a detailed
understanding of how different theories came to be devel-
oped, how one theory relates to another, and where the
points of controversy lie. It may be useful to have input
from more than one specialist if the scope of the review is
multi-disciplinary or covers a subject area that is divided
by rival theoretical ‘camps’. Conducting the income and
health review was aided by the team including members
with experience of systematic reviews, theory reviews,
and information science, as well as reviewers with back-
grounds in lifecourse epidemiology, social policy, and
economics. We also worked with an advisory group that
included end users and researchers with a range of
experience in social science research.

The degree of specialist input required will be influ-
enced by the depth of analysis required. Reviews that
aim to provide in-depth synthesis, including attempts to
develop meta-theories, are likely to require greater
specialist input than reviews that aim to scope the various
theories in the literature. This echoes guidance for other
types of review. For example, Cochrane’s Qualitative
and Implementation Methods group states that greater
subject expertise is required to appraise the theoretical
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contributions made by qualitative research compared to
that required simply to include or exclude relevant
evidence [19]. Hence, the most appropriate team for any
particular review will depend not only on the subject
matter being reviewed, but also on the degree to which
the review is intended primarily to be a scoping exercise
or a more specialist theoretical analysis.

Inclusion and exclusion

A priori inclusion and exclusion criteria are a mainstay
of systematic reviews, helping to guide the literature
search and ensure clear focus and transparency in the
selection of studies. Frameworks for developing such
criteria have been developed. For example, Cochrane
advocates the use of criteria that specifies population,
intervention, comparison, outcome, and study (PICOS)
design. Qualitative reviewers have an alternative frame-
work: sample, phenomenon of interest, design, evaluation,
and research type (SPIDER) [20]. No comparable frame-
works currently exist for theory reviews. When conduct-
ing reviews of theory, the task of creating inclusion/
exclusion criteria can present challenges. First, the term
‘theory” needs to be defined with enough precision to en-
able reviewers to consistently filter out papers that are
insufficiently theoretical. Generic definitions, such as
those highlighted at the beginning of this article, are con-
ceptually helpful, but in practice, reviewers may find
themselves struggling to decide whether a text is describ-
ing a theory or a hypothesis or speculation (and won-
dering how crucial these distinctions might be for the
review). They may also struggle to find a consistent way of
distinguishing a general discussion of issues from a more
fully expounded theory. The decisions that were taken of
includable theory during the income and health review
were guided by screening for substantial hypothesis of
exposure—mechanism—outcome and study design. We
found considering papers in relation to these criteria
a useful tool to clarify the theory content of papers,
although we would emphasise that in this particular
example it is theories of cause and effect that is being
examined. Reviews of alternative types of theory would
require alternative criteria.

A second challenge relates to the tension between hav-
ing inclusion criteria that are specific enough to make
the review practical and focused, but not so specific that
key literature is excluded. Although this issue is not
exclusive to reviews of theory, we found that a particular
problem with the income and health theory review was
that some of the most widely recognised theoretical texts
did not originate from literature that focused on income,
health, or lifecourse (i.e. not all three of these elements
simultaneously) specifically. The Black Report [21], for
instance, continues to exert a huge influence on how re-
searchers think about the causes of health inequalities,
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and its theoretical framework can be seen to underpin
some of the literature that was relevant to our review.
However, the Black Report itself generally refers to the
broader concept of socio-economic status rather than
more specifically to the issue of income. We did not
want to exclude the theoretical framework outlined in
the Black Report nor did we want to open up our inclu-
sion criteria so that it included all theories of socio-
economic status and health (to do so would have been
an enormous undertaking).

One potential solution to both these challenges is to
acknowledge that overly rigid a priori inclusion criteria
may be less useful for theory reviews, whilst more sub-
jective methods of selecting relevant studies may be
more useful; what may be required is a careful balance
between these approaches. In the income and health
review we developed inclusion criteria in advance of the
review but acknowledged that there could be some
papers key to explaining relevant theories that might be
missed and therefore we allowed reviewers some leeway
to include papers that did not quite fit the criteria if
deemed sufficiently relevant. Subjective appraisals for
relevance should ideally be conducted independently by
more than one reviewer reading each text and, if neces-
sary, resolving disagreements through discussion and/or
an additional reviewer’s input. However, this process can
be time consuming and resource intensive if a literature
search has identified large numbers of potentially relevant
papers. Another solution could be to use a second
reviewer to independently check a random sample of
included papers to verify that the criteria are being met
consistently. Reviewers may also choose to modify inclu-
sion criteria as the review progresses so that apparent gaps
can be redressed and points of interest can be pursued in
more detail [18]. Whilst potentially useful, these ‘solutions’
all carry possible risks of their own related to subjective
bias, transparency, size, scope, and manageability of
the review.

Our own ‘solution’ to the challenge of determining
inclusion criteria was a pragmatic combination of ap-
proaches. Two of the review authors (MB, FP) with expert
knowledge of socio-economics and income-health lite-
rature were able to identify ‘seminal’ papers (key texts,
widely regarded as theoretically influential within the field)
which are often cited as making important advances in
the understanding of how socio-economic factors and
health are related. The number of papers included at that
stage was small, but the inclusion criteria were broad in
the sense that we included theories that considered socio-
economic status broadly rather than the narrow definition
of income alone. From this review, we created a concep-
tual framework within which to structure a more in-depth
review. A second stage of the review sought out wide-
ranging literatures from different disciplines with theories
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that related specifically to income, health, and lifecourse
(or life stages). For this second stage, we developed a
priori criteria which were modified slightly as the review
progressed. In addition for this stage, we developed cri-
teria for identifying theory based broadly on Pawson and
Tilley’s [22] concepts of context, mechanism, and out-
come; although as noted above, the aim of our review was
broader than most realist reviews and not focused on
evaluation. To be included, a theory had to describe a
causal association connecting income to health through a
specific pathway or mechanism. More complex theories
(e.g. those that involve multiple and multi-staged path-
ways and outcomes, feedback loops, contextual factors)
were included if they involved the three core components
of income, causal pathway or mechanism, and health out-
come. Papers were excluded if they did not discuss theor-
ies at all or if they did not present theories containing all
three of the core components. Papers were also excluded
if the theoretical discussion was judged (subjectively) by
reviewers to be cursory, for example, where a hypothesis
or existing theory was briefly referred to or implied as part
of a general discussion.

Searching

Literature searches for systematic reviews often incorpor-
ate formal electronic searches of subject-relevant research
databases such as MEDLINE, EconlLit, and PsycINFO. It
is also good practice to include so-called ‘hand searching’
(a misnomer, as much of this searching is also electronic)
techniques. Hand searching may include expert consul-
tations, trawls through specific journals, checking the ref-
erences of included studies, and seeing where included
studies have themselves been cited (some databases such
as Web of Knowledge and Scopus allow for this type of
forward citation tracking) [15], p. 104.

In our review of income and health, the aim of the
electronic searches was to identify papers outwith our
personal collections. The intentionally broad focus of
the review question, combined with the vast amount of
literature relating to income and health, resulted in our
development of a two part electronic search strategy (see
Additional file 2). One focused on ‘highly cited literature’
and the other aimed to capture ‘recent literature; although
both employed the same search terms. The highly cited
search was an attempt to identify the most influential
theoretical work. This used electronic databases, SCOPUS
and Web of Knowledge, which focus on high impact jour-
nals and may be used for citation tracking. The top 2,000
papers, ordered by number of citations, were taken from
each database, on the assumption that the most highly
cited papers were most likely to have been particularly
influential. This search was repeated twice as we refined
our search terms. Given the focus on highly cited papers,
these searches tended to identify older papers. The ‘recent
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literature’ search was designed to be more specifically
focused on identifying emerging theories from different
disciplines. It focused on subject-specific databases from
the fields of health sciences (such as epidemiology, med-
ical sociology, health economics, health psychology, health
geography, clinical sciences, public health), economics,
political sciences, geography, and sociology. This search
was limited to papers published within the past 10 years
to identify more recent theories and those that have
current application.

There are no well-tested search strategies for identify-
ing theoretical literature. Our approach identified 5,021
papers; of these, 272 were employed in the review. Several
of the authors had extensive collections of papers relevant
to this study, referred to here as ‘personal collection’.
To satisfy our curiosity of the final contribution of the
electronic and hand searching to the income and health
review, we compared original search results prior to de-
duplication. For this exercise, we included personal col-
lections and citation tracking as hand searching and the
‘highly cited’ and ‘recent literature’ electronic searches
as electronic. The final proportions of these groups are
shown in Figure 1. Of the papers finally included in the
income and health review, 76% were identified solely
through hand searching: of these, 64% were in the per-
sonal collections of subject specialists and 12% came
from either forward or backwards citation tracking. The
citation searching included tracking references from
papers found through the electronic searches. The elec-
tronic bibliographic searches identified 12% of final
inclusion papers (along with a further 12% of included
papers that were found both through the electronic and
hand-searching methods). Therefore, for the income
and health review, we found that electronic bibliographic
literature searches had limitations, with a large amount of
effort yielding a relatively small proportion of the final
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included papers. However, those papers were not identi-
fied by any of the other search strategies and hence were
important to the aim of including multi-discipline litera-
ture. Citation tracking, both backwards and forwards, also
resulted in useful literature being found, particularly for
compiling our theoretical framework of how mechanisms
interact to impact on health.

Whilst piloting our electronic search strategy, we
developed and tested search terms to help us identify
theoretical papers. We found that the string of terms
‘theory or pathway or model or mechanism or review’
(with truncations appropriate to specific databases) were
useful for identifying papers that discussed theories.
Nonetheless, when the terms for ‘income’, ‘theory’, and
‘health’ were checked separately and then combined, we
also found that 17% of papers that we wanted to retrieve
from our initial (and intentionally broad) electronic
search did not include all of the terms in the title or
abstract—and therefore would have been missed from
any literature search that used that term as a filter; 8%
had no term to identify theory in the title or abstract.

In other reviews, the searching process for relevant
theory has been dependent on the search strategy for
empirical evidence on the same topic. The theory-based
review by Baxter and Allmark on chest pain and medical
assistance was conducted on literature identified from a
previous systematic review of empirical evidence. Hence,
the reviewers focused on literature already searched and
filtered [12]. The review of theory on school environ-
ment and health combined searching for theory with the
searches for relevant empirical studies [23]. Therefore,
papers containing relevant theory were identified during
the screening process of papers reporting empirical
studies. A potential limitation of this approach is that it
could omit publications that provided detailed theo-
retical discussions without presenting empirical data.

-
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duplication
12%
W electronic and personal
HesiEii collection duplication
search electronic search
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Figure 1 Source of included papers for the income and health review of theory.
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Optimising the balance between search specificity and
selectivity is a perennial problem for systematic reviewers.
The challenges described here underline the need for mul-
tiple approaches, including formal electronic searches and
hand searches, so that the strengths of one approach can
help to compensate for the deficiencies of another whilst
ensuring the reviewers’ task is manageable. A consequence
of the initial broad electronic searching for the income and
health review was the time it took to screen over 5,000
papers. This was amplified by the fact that frequently the
title and abstract gave no indication of whether there was
any theoretical content and the full text had to be retrieved
and screened. This is likely to be a feature of many reviews
of theory and perhaps consideration has to be given to the
following: achieving a balance between including search
terms to limit the focus to papers including theory, with
the risk of missing important texts; acknowledging a realis-
tic timescale required for thorough searching and screen-
ing for relevant papers, with the possibility of a low ‘hit’
rate; or reconsider the objectives to establish whether a
tighter focus is preferable.

Data extraction

Reviewers have a number of options regarding how they
select and extract data from included papers in such a
way as to manage often substantial amounts of information
and to aid synthesis. One option is to produce standardised
extraction forms to help ensure that similar types of data
are taken from each paper to facilitate cross-comparison. If
the included documents are too heterogeneous to fit a
standardised approach, or if the reviewers are looking to
conduct more detailed qualitative analysis, an alternative
approach is more useful. In systematic reviews of qualita-
tive research, reviewers may work with whole texts rather
than selected extracts, using ethnographic or other tech-
niques to code and then analyse the data. Textual analysis
software such as NVivo can be used to aid this process. If
the reviewers feel they have a thorough knowledge of the
papers, they may feel that formal data extraction and
coding are unnecessary.

Reviewers of theory have a similar range of standar-
dised and qualitative approaches to extracting data, and
their choice may be determined on the purpose of the
review (e.g. the extent of scoping or in-depth analysis)
and their degree of familiarity with the material. As the
income and health review combined an in-depth analysis
of seminal literature with a broader scope of relevant
theories, a combination of approaches was used. The
analysis of the small number of key papers was conducted
by subject specialists without a formal data extraction
process. In contrast, the scoping part of the review led to
the inclusion of 147 papers that were summarised using a
data extraction form that we created in Microsoft Access
specifically for the review (see Additional file 3 for fields
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included). The extracted data were then coded into
broader categories of theory relating to causal mechanisms
from the review of seminal papers. Data were extracted
by one reviewer, and a second reviewer independently
extracted a sample of studies; results were compared
and differences discussed to develop a common consist-
ent approach.

Quality appraisal
For most systematic reviews, appraisals of the methodo-
logical quality of included evidence are a crucial stage
that then enables reviewers to determine the strength of
evidence and potential for bias relating to specific find-
ings. Within evidence synthesis, in particular qualitative
synthesis, there is discussion of whether it is appropriate
to appraise the quality of studies and what form such ap-
praisals might take [4,24]. Similarly, theoretical evidence
cannot be appraised using the kinds of tools which have
been developed for more conventional systematic reviews,
most of which tend to focus on internal validity and study
design. Some reviews have emphasised theories identified
in empirical papers that were judged to be of high meth-
odological quality [12]. However, study methodology and
theoretical development are different areas of research
demanding different skills and so it does not necessarily
follow that high quality empirical methods necessarily
occur alongside good or influential theories [24]. It may
be that the appraisal process helps to distinguish between
papers presenting a theory based on flawed empirical
study and papers presenting a comprehensively argued
theory which fail to clearly report research methods.
Detailed appraisal of theories is likely to involve an
inductive and subjective approach by researchers with a
thorough knowledge of the field, rather than the use of
standardised checklists (although one exception to this
is the checklist devised by Bonell et al. [23]). Our income
and health review did not include a standardised critical
appraisal of the theories we included. In retrospect, it
may have been useful to have attempted to grade theories
by relevance to the review question and, possibly, by level
of detail or originality, to help exclude studies that in-
cluded relatively minor theoretical discussions or simply
referred to the work of other theorists.

Synthesis

Approaches to data synthesis will differ depending on
the different aims of a review. Gough helpfully distin-
guishes between aggregative and configurative reviews—
the former generally focus on synthesising empirical papers
and ‘add up’ their findings, whilst the latter aim to interpret
and configure findings from existing literature to develop
new understandings of existing research [4]. Theoretical
reviews often lean more to configurative approaches but
may also contain some aspects of aggregation depending
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on the aim. This results in different approaches to synthe-
sis. Some reviews (e.g. Bonell et al. [11]) have treated the
individual theory as the unit of analysis, with a focus on
constructing a typology of theories within an overarching
picture of causal determinants. Others have an in-depth
or configurative approach, for example, Lorenc et al.
[25] aimed to analytically isolate specific causal or inter-
pretive assertions from diverse theories and then to
develop a causal ‘map’ of the interrelations between dif-
ferent factors.

However, there remain a number of unanswered ques-
tions around synthesis of theories, particularly whether
diverse, complex, and potentially incommensurable con-
ceptual vocabularies can be effectively integrated. A
review of theory that attempted a more in-depth analysis
could incorporate techniques developed for qualitative
reviews, for example, from thematic synthesis [26] or
meta-ethnography [27]. The reviewers could attempt to
distinguish between different orders of theory: those
framed directly around specific data, those that result
from an author’s attempts to juxtapose pre-existing
theories and/or ideological positions with empirical
observations, and those resulting from the reviewers
own reflections based on comparisons of the included
literature. Broadly following the meta-ethnographical
approach, reviewers could explore whether the relationship
between different theories is reciprocal (i.e. the theories are
mutually supportive) or refutational (i.e. the theories ap-
pear to contradict one another) or whether the theories
can potentially form part of the same line of argument
(e.g. by representing different stages along the same
causal pathway) [27].

As has been noted, the income and health review was
a hybrid that combined an expert review of key literature
with a wider scope of relevant theoretical literature
drawn from systematic searches. The seminal texts in
the expert review were synthesised through a subjective
process of induction by specialists who had immersed
themselves in the literature. A key synthesising stage of
the systematic searches was the interpretative collating
of findings which was used to create a causal map and
review the key concepts and relations that were believed
to be important. Through an iterative process of check-
ing between this mapping process and the themes we
had developed from the systematic scoping literature, a
framework of theoretical pathways between income and
health was constructed.

The synthesis process used in the income and health
review combined standardised and iterative elements.
Guided by Baxter et al’s [6] method of developing a
conceptual framework, papers were scanned to extract
descriptions of specific pathways/theories linking income
to health. The extracted literature was organised by a cod-
ing framework: a typology of theories, developed iteratively

Page 8 of 11

in conjunction with the analysis of seminal texts. The
extracted texts were then organised by themes emerging
from the data within each theory type, drawing together
similar theoretical pathways from differing disciplines
including sociology, economics, public health, and psych-
ology. Narrative synthesis techniques were used to scope,
compare, and contrast the key theories that were iden-
tified and focused on: the definition of key concepts,
hypothesised pathways, the range of contextual factors
included in the model/theory, and the time sequencing
of hypothesised influences and outcomes within the life-
course. These methods are similar to the processes
involved in thematic synthesis described by Thomas and
Harden [26]. In retrospect, awareness that the synthesis
process we undertook would concentrate entirely on
qualitative techniques would have enabled us to adopt
qualitative software and analysis methods at an early
stage of the review. This may have made the data collec-
tion quicker and the synthesis more intuitive.

Conclusions

In this article, we have discussed some of the methodo-
logical issues involved when conducting a review of the-
ory, using examples from a recently conducted theoretical
review of income and health. The article should be read as
a discussion of what we learnt rather than an attempt at
formal guidance. The aim has been to help provide a start-
ing point for anyone considering their own review of the-
ory to think about the possible purpose of their review
and the methods that are most appropriate for that pur-
pose. We suggest that there are a spectra of methods for
conducting theory reviews that stretch from scoping out
theories relating to a particular issue to in-depth analysis
of key theoretical works with the aim of developing new,
overarching theories and interpretations. The two types of
approach are not mutually exclusive; the income and
health review included elements of both. We think it may
be useful at the outset of a review of theory to spend time
considering whether the key aim of the review is to scope,
to conduct in-depth analysis, or to combine both these
aspects in the review. Identifying the type of review can
clarify the most appropriate approach. Scoping reviews
are more likely to require a more standardised approach
to searching, inclusion and exclusion, and data extrac-
tion to help manage the potentially large numbers of
studies that may be identified. However, in our experi-
ence, scoping reviews of theory also benefit from the
flexibility and nuance that can come from more subject-
ive and inductive processes. In-depth reviews of theory
are likely to involve iterations and inductive processes
throughout, and we have suggested that some of the
concepts and techniques that have been developed for
qualitative evidence synthesis can be usefully translated
to theory reviews of this kind.
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Reflecting on our experience of conducting the review
of theories on income and health, we feel that there were
positive and negative aspects to the process. Table 1
summarises the main challenges we faced. Taking the
time to grapple with defining and applying inclusion cri-
teria was a process which helped clarify what we were
looking for and how we wanted to use it. The systematic
searching was extensive and laborious, and we found
that it contributed only a small amount to the review in
comparison with that found through personal libraries.
However, those papers would have been omitted without
the systematic search methods, probably reducing the
scope of the review.

Our team of authors included members with substan-
tial knowledge of the income and health topic; it is pos-
sible that conducting the review without access to this
knowledge would make the systematic searching of far
greater relevance. The team also included members with
considerable experience in conducting systematic reviews.
Although this had some advantages in terms of methodo-
logical expertise, we have tried to show here that system-
atic review methods are not always appropriate or may
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need to be adapted for theory reviews—and the reviewers
need the confidence and flexibility to do this.

We suggested in the background above that systematic
methods may be valuable in reviews of theory for two
reasons: to complement the review team’s existing ex-
pertise as a framework for hypothesis generation and to
increase reliability in the synthesis. Our experience sug-
gests that these benefits are real, in that the systematic
approach helps to distance reviewers from commitments
to particular perspectives. Nonetheless, reviewer expert-
ise continued to define the interpretation of the theories
and was also indispensable in searching.

Reviewers wondering which approach and methods
would best suit them should consider the purpose of the
review in terms of what would be most useful to end
users. Furthermore, if reviews of theory are to be more
common, their general utility requires greater consider-
ation. At this stage in their development, there is an
opportunity to pose searching questions about the uses
and usefulness of such reviews. How would the focus and
content alter depending on whether their main function
was as an academic resource, as a support for decision

Table 1 Challenges of applying systematic review methods to a review of theory

Review stage Systematic review

Challenge for income-health review

Our resolution

Inclusion criteria Emphasis on setting a priori criteria
specifying population, intervention,
comparison, outcome, and study
(PICOS) design; or SPIDER [20] for

reviews of qualitative data.

subject areas.

Literature search  Generally strong focus on searches
of electronic bibliographic databases,

requiring clear search terms.

Standardised forms and software
(e.g. RevMan) available

Data extraction

Quality appraisal ~ Appraisal of clear reporting of
empirical study methods to enable
assessment of potential biases,
and the generalisability of the

study results.

study design.

Synthesis Various methods, including
meta-analysis of suitably
homogeneous data and narrative
synthesis to explore

heterogeneity between studies.

Defining a theory. Subject-specific
inclusion criteria may exclude relevant
theories that originated in different

Vast literature and intentionally
broad review question including
literature from different subject
areas, using different terminologies.

Determining what information is
required to extract and how best
to extract this uniformly. Various

methods possible.

Tools developed for appraising
conventional systematic reviews
focus on internal validity and

Summarising theories rather
than empirical findings.

To be included, a theory had to define a
mechanism linking financial resources and
health. Subject experts identified influential
theories that originated from other subject
areas.

Review included multiple forms of both
formal electronic searches and hand
searches and citation tracking to follow

how theories develop and influence later
literature. This is less of an issue if the

search relates to a narrower review question,
e.g. focusing on a specific intervention

and its mechanism.

Developed a spreadsheet for extracting

data about theories from a large number of
included studies. This process could have
been improved by using qualitative methods
and software.

The theory review did not include a
standardised critical appraisal of the theories.
In retrospect, it may have been useful to have
attempted to grade theories by relevance to
the review question and, possibly, by level

of detail or originality [23].

Interpretative collation of key concepts and
relations to create a causal map. Iterative
process of checking between this mapping
process and the themes emerging from the
data. Consideration of how competing
theories may be genuinely oppositional,
mutually inclusive, and/or represent different
links in a longer and more complex causal
chain (similar to meta-ethnographic concepts
of reciprocity, refutation, and line of argument).
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makers, or as a combination of the two? Do their findings
genuinely advance our understanding of theory (e.g. by
identifying overlooked theories, by showing how appar-
ently rival theories relate to one another, or by aiding the
generation of meta-theories)? Conversely, do they tend to
reiterate theoretical viewpoints that are already well estab-
lished (including, for example, the view that social phe-
nomena are frequently ‘complex’)? Future work on this
kind of synthesis will doubtless lead to a refinement of
methods and can shed more light on the added value that

can be obtained by reviewing theory.

Additional files

Additional file 1: Purpose and methods for the income and health
review [21,28-30]. The review is on theories about causal relationships
between income and health.

Additional file 2: Further details of income and health electronic
literature searches. Details show development of a two part electronic
search strategy.

Additional file 3: Data extraction for the income and health review
[30-41]. List shows the details collected from the papers included in the
systematic search.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

MC and ME wrote the first draft of this article, with MB and TL contributing
to drafting. All authors contributed to revising the manuscript and approved
the final draft. All authors were involved in developing and conducting the
income health review of theory.

Acknowledgements

MC was funded on the income and health review of theory by the Joseph
Rowntree Foundation. At the time of the review, LB, ME and CF were funded
by the UK Medical Research Council/Chief Scientist Office Evaluating the
Health Effects of Social Interventions programme (MC_UU_12017/4), and MC
is currently funded by this programme; MB and FP were funded by the
Social Patterning of Health over the Lifecourse programme (MC_UU_12017/7)
at the MRC/CSO Social and Public Health Sciences Unit, University of Glasgow.
Mark Petticrew, London School of Hygiene and Tropical Medicine, was a
co-author of the income and health review of theory and provided helpful
comments on an earlier draft of this article.

Author details

"MRC/CSO Social and Public Health Sciences Unit, University of Glasgow,
Glasgow, UK. NHS NIHR School of Public Health Research, London School of
Hygiene & Tropical Medicine, London, UK. >STEaPP, University College
London, London, UK. “Centre of Excellence in Intervention and Prevention
Science, Melbourne, Australia. °Institute for Social and Economic Research,
University of Essex, Colchester, UK.

Received: 22 May 2014 Accepted: 24 September 2014
Published: 13 October 2014

References

1.

Gorelick R: What is theory? Ideas EcolEvol 2011, 4:1-10.

2. Popper K: The Logic of Scientific Discovery. London: Routledge; 1959.

3. Merton RK: Social Theory and Social Structure. New York: Free Press; 1968.

4. Gough D, Thomas J, Oliver S: Clarifying differences between review
designs and methods. Syst Rev 2012, 1:28.

5. Lorenc T, Petticrew M, Whitehead M, Neary D, Clayton S, Wright K, Thomson H,

Cummins S, Sowden A, Renton A: Crime, fear of crime and mental health:

20.

21,

22.

23.

24.

25.

26.

27.

28.

Page 10 of 11

synthesis of theory and systematic reviews of interventions and qualitative
evidence. Public Health Res 2013, 13:496.

Baxter S, Killoran A, Kelly MP, Goyder E: Synthesizing diverse evidence: the
use of primary qualitative data analysis methods and logic models in
public health reviews. Public Health 2010, 124:99-106.

Tugwell P, Petticrew M, Kristjansson E, Welch V, Ueffing E, Waters E,
Bonnefoy J, Morgan A, Doohan E, Kelly MP: Assessing equity in systematic
reviews: realising the recommendations of the Commission on Social
Determinants of Health. BMJ 2010, 341:c4739.

Anderson LM, Petticrew M, Rehfuess E, Armstrong R, Ueffing E, Baker P,
Francis D, Tugwell P: Using logic models to capture complexity in
systematic reviews. Res Synth Methods 2011, 2:33-42.

Lorenc T, Pearson M, Jamal F, Cooper C, Garside R: The role of systematic
reviews of qualitative evidence in evaluating interventions: a case study.
Res Synth Methods 2012, 3:1-10.

Benzeval M, Bond L, Campbell M, Egan M, Lorenc T, Petticrew M, Popham F:
How does Money Influence Health? York: Joseph Rowntree Foundation; 2014.
Bonell CP, Fletcher A, Jamal F, Wells H, Harden A, Murphy S, Thomas J:
Theories of how the school environment impacts on student health:
systematic review and synthesis. Health Place 2013, 24:242-249.

Baxter S, Allmark P: Reducing the time-lag between onset of chest pain
and seeking professional medical help: a theory-based review.

BMC Med Res Methodol 2013, 13:15.

Pawson R, Greenhalgh T, Harvey G, Walshe K: Realist synthesis: an
Introduction. ESRC Research Methods Programme Manchester: University of
Manchester; 2004.

Pearson M, Chilton R, Woods HB, Wyatt K, Ford T, Abraham C, Anderson R:
Implementing health promotion in schools: protocol for a realist
systematic review of research and experience in the United Kingdom
(UK). Syst Rev 2012, 1:48.

Petticrew M, Roberts H: Systematic reviews in the social sciences: A Practical
Guide. Oxford: Blackwell; 2006.

Hill B, Skouteris H, Fuller-Tyszkiewicz M: Interventions designed to limit
gestational weight gain: a systematic review of theory and meta-analysis
of intervention components. Obes Rev 2013, 14(6):435-450.

Sherman KA, Kasparian NA, Mireskandari S: Psychological adjustment
among male partners in response to women'’s breast/ovarian cancer risk:
a theoretical review of the literature. Psycho-Oncology 2010, 19:1-11.
Bambra C: Real world reviews: a beginner’s guide to undertaking
systematic reviews of public health policy interventions. J Epidemiol
Community Health 2011, 65:14-19.

Hannes K: Critical appraisal of qualitative research. In Supplementary
Guidance for Inclusion of Qualitative Research in Cochrane Systematic Reviews
of Interventions. Edited by Noyes J, Booth A, Hannes K, Harden A, Harris J,
Lewin S, Lockwood C. The Cochrane Collaboration Qualitative and
Implementation Methods Group; 2011. http://cgim.cochrane.org/
supplemental-handbook-guidance.

Cooke A, Smith D, Booth A: Beyond PICO: the SPIDER tool for qualitative
evidence synthesis. Qual Health Res 2012, 22:1435-1443.

Department of Health and Social Security: Inequalities in Health: Report of a
Working Group, Chaired by Sir Douglas Black. London: DHSS; 1980.

Pawson R, Tilley N: Realistic Evaluation. London: Sage Publications Ltd; 1997.
Bonell C, Jamal F, Harden A, Wells H, Parry W, Fletcher A, Petticrew M,
Thomas J, Whitehead M, Campbell R, Murphy S, Moore L: Systematic
review of the effects of schools and school environment interventions
on health: evidence mapping and synthesis. Public Health Res 2013, 1.
doi:10.3310/phr01010.

Campbell R, Pound P, Morgan M, Daker-White G, Britten N, Pill R, Yardley L,
Pope C, Donovan J: Evaluating meta-ethnography: systematic analysis
and synthesis of qualitative research. Health Technol Assess 2011, 15:43.
Lorenc T, Clayton S, Neary D, Whitehead M, Petticrew M, Thomson H,
Cummins S, Sowden A, Renton A: Crime, fear of crime, environment, and
mental health and wellbeing: mapping review of theories and causal
pathways. Health Place 2012, 18:757-765.

Thomas J, Harden A: Methods for the thematic synthesis of qualitative
research in systematic reviews. BMC Med Res Methodol 2008, 8:45.

Noblit GW, Hare RD: Meta-ethnography: Synthesizing Qualitative Studies.
London: Sage Publications Inc; 1988.

Whitehead M: The health divide. In Inequalities in Health: the Black Report
and the Health Divide. edn. Edited by Townsend P, Whitehead M, Davidson
N. London: Penguin; 1992:213.



Campbell et al. Systematic Reviews 2014, 3:114
http://www.systematicreviewsjournal.com/content/3/1/114

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Macintyre S: The Black Report and beyond: what are the issues?

Soc Sci Med 1997, 44(6):723-745.

Adler NE, Stewart J: Health disparities across the lifespan: meaning,
methods, and mechanisms. Ann NY Acad Sci 2010, 1186:5-23.

Kroenke C: Socioeconomic status and health: youth development and
neomaterialist and psychosocial mechanisms. Soc Sci Med 2008, 66:31-42.
Friedman EM, Love GD, Rosenkranz MA, Urry HL, Davidson RJ, Singer BH,
Ryff CD: Socioeconomic status predicts objective and subjective sleep
quality in aging women. Psychosom Med 2007, 69:682-691.

Klabbers G, Bosma H, Van Lenthe FJ, Kempen Gl, Van Eijk JT, Mackenbach
JP: The relative contributions of hostility and depressive symptoms to
the income gradient in hospital-based incidence of ischaemic heart
disease: 12-year follow-up findings from the GLOBE study. Soc Sci Med
2009, 69:1272-1280.

McLoyd VC: The impact of economic hardship on black families and
children: psychological distress, parenting, and socioemotional
development. Child Dev 1990, 61:311-346.

Huston AC, McLoyd VC, Coll CG: Children and poverty: issues in
contemporary research. Child Dev 1994, 65:275-282.

Pearlin LI, Schieman S, Fazio EM, Meersman SC: Stress, health, and

the life course: some conceptual perspectives. J Health Soc Behav 2005,
46:205-219.

Theodossiou |, Zangelidis A: The social gradient in health: the effect of
absolute income and subjective social status assessment on the
individual’s health in Europe. Econ Hum Biol 2009, 7:229-237.

Jeffery RW, French SA: Socioeconomic status and weight control practices
among 20- to 45-year-old women. Am J Public Health 1996, 86:1005-1010.
Pampel FC, Krueger PM, Denney JT: Socioeconomic disparities in health
behaviors. Annu Rev Sociol 2010, 36:349-370.

Raphael D, Macdonald J, Colman R, Labonte R, Hayward K, Torgerson R:
Researching income and income distribution as determinants of health
in Canada: gaps between theoretical knowledge, research practice, and
policy implementation. Health Policy 2005, 72:217-232.

Cerda M, Johnson-Lawrence VD, Galea S: Lifetime income patterns and
alcohol consumption: investigating the association between long- and
short-term income trajectories and drinking. Soc Sci Med 2011,
73:1178-1185.

doi:10.1186/2046-4053-3-114

Cite this article as: Campbell et al.: Considering methodological options
for reviews of theory: illustrated by a review of theories linking income
and health. Systematic Reviews 2014 3:114.

Page 11 of 11

~
Submit your next manuscript to BioMed Central
and take full advantage of:
¢ Convenient online submission
¢ Thorough peer review
¢ No space constraints or color figure charges
¢ Immediate publication on acceptance
¢ Inclusion in PubMed, CAS, Scopus and Google Scholar
® Research which is freely available for redistribution
Submit your manuscript at -
www.biomedcentral.com/submit ( BiolVied Central
J




L)

Check for
updates

ELSEVIER

Journal of Clinical Epidemiology 105 (2019) 1—9

Journal of
Clinical
Epidemiology

ORIGINAL ARTICLE

Lack of transparency in reporting narrative synthesis of quantitative data:
a methodological assessment of systematic reviews

Mhairi Campbell™*, Srinivasa Vittal Katikireddi®, Amanda Sowden”, Hilary Thomson®

MRC/CSO Social and Public Health Sciences Unit, University of Glasgow, 200 Renfield Street, Glasgow G2 3AX, UK
Centre for Reviews and Dissemination, University of York, York YO10 5DD, UK

Accepted 31 August 2018; Published online 6 September 2018

Abstract

Objective: To assess the adequacy of reporting and conduct of narrative synthesis of quantitative data (NS) in reviews evaluating the

effectiveness of public health interventions.

Study Design and Setting: A retrospective comparison of a 20% (n = 474/2,372) random sample of public health systematic reviews
from the McMaster Health Evidence database (January 2010—October 2015) to establish the proportion of reviews using NS. From those
reviews using NS, 30% (n = 75/251) were randomly selected and data were extracted for detailed assessment of: reporting NS methods,
management and investigation of heterogeneity, transparency of data presentation, and assessment of robustness of the synthesis.

Results: Most reviews used NS (56%, n = 251/446); meta-analysis was the primary method of synthesis for 44%. In the detailed
assessment of NS, 95% (n = 71/75) did not describe NS methods; 43% (n = 32) did not provide transparent links between the synthesis
data and the synthesis reported in the text; of 14 reviews that identified heterogeneity in direction of effect, only one investigated the het-
erogeneity; and 36% (n = 27) did not reflect on limitations of the synthesis.

Conclusion: NS methods are rarely reported in systematic reviews of public health interventions and many NS reviews lack transparency
in how the data are presented and the conclusions are reached. This threatens the validity of much of the evidence synthesis used to support
public health. Improved guidance on reporting and conduct of NS will contribute to improved utility of NS systematic reviews. © 2018 The
Authors. Published by Elsevier Inc. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Keywords: Systematic review; Meta-research; Methodology; Narrative synthesis; Evidence synthesis

1. Introduction

Well-conducted systematic reviews have an important
role in supporting evidence-informed policy and practice
[1,2]. The value of systematic reviews in supporting
decision-making, compared with other types of review, is
their use of a transparent method to draw conclusions based
on the best available evidence. While meta-analysis is a
cornerstone of many systematic reviews, statistical pooling
may not always be appropriate or feasible due to high levels
of heterogeneity or lack of available data to calculate stan-
dardized effect estimates (e.g., standardized mean difference,
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odds ratio, risk ratio). Heterogeneity, both statistical and
methodological, is a common issue for public health reviews
where it is typical to include diverse study designs, out-
comes, contexts, populations, and interventions [3]. When
meta-analysis is inappropriate or not possible, data may be
synthesized narratively; this method is relied on heavily by
those conducting reviews addressing public health issues.
For example, 74% of National Institute for Health and Care
Excellence public health appraisals included NS [4].
Concerns have been raised that narrative synthesis of
quantitative data (NS) lacks transparency and has substantial
potential for bias [5—7]. Specifically, there is concern that
conclusions of NS are based on subjective interpretation
[5,7] with a risk of over emphasizing selected results without
clear justification. This lack of transparency limits assess-
ment of the level and sources of bias in NS [5], threatens
the replicability of the method, and may ultimately threaten
the validity and value of review findings based on NS. How-
ever, empirical evaluations of the reporting and adequacy of
NS are lacking. This article presents the findings of a

0895-4356/© 2018 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/

4.0/).
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What is new?

Key findings

e Based on a sample of public health reviews, it is
apparent that, despite being commonly used, narra-
tive synthesis often lacks transparency.

e Synthesis methods are rarely reported, and presen-
tation of data in the review often does not facilitate
clear links between visual presentation of the data
and the text.

What this adds to what was known?

e This is the first study to assess the adequacy of re-
porting of narrative synthesis of quantitative data
in systematic reviews.

What is the implication and what should change

now?

e Substantial improvements in clarity of reporting of
narrative synthesis are required. There is a need for
existing guidance to inform the development of a
clear and concise reporting guideline for narrative
synthesis.

e Greater transparency when reporting narrative syn-
thesis will allow end users including practitioners
and policy decision-makers to have greater confi-
dence in the results of systematic reviews that
use narrative synthesis.

systematic review that aimed to establish current practice
and adequacy of reporting and conduct of NS of quantita-
tive data in public health systematic reviews.

2. Methods

To assess reporting and conduct of NS, we identified a
random sample of recent public health systematic reviews
and systematically assessed the adequacy of reporting and
conduct by benchmarking against available published guid-
ance. The methods of this review are described below;
further details are available in the review protocol [8].

To establish existing guidance on NS, we consulted pub-
lications, textbooks, and methods articles; these are out-
lined in Box 1, along with the key elements of NS from
the most comprehensive guidance provided by Popay
et al. [9] For the purposes of this work, we used the defini-
tion of NS as proposed by Popay et al. in the UK’s Eco-
nomic and Social Research Council (ESRC) guidance:

“Narrative synthesis refers to an approach to the sys-
tematic review and synthesis of findings from multiple
studies that relies primarily on the use of words and

Box 1 Overview of ESRC guidance on narrative
synthesis [9] and additional key sources
consulted to establish best practice in
narrative synthesis

The most comprehensive guidance on the conduct
and reporting of NS was published in 2006 [9],
commonly known as the “ESRC guidance on NS”.
The general elements of narrative synthesis set out
by Popay et al. [9] (page 12—16):

1. Developing a theoretical model of how the inter-
ventions work, why, and for whom.

2. Developing a preliminary synthesis: develop an
initial description of the results of included studies.
Tools and techniques suggested: textual descriptions
of studies, groupings and clusters, tabulation, trans-
forming data into a common rubric, vote counting,
translating data thematic analysis, content analysis.

3. Exploring relationships in the data: examine
emerging patterns in data to identify any explana-
tions for differences in direction or size of effect
across included studies. Tools and techniques sug-
gested: graphs, frequency distributions, funnel plots,
forest plots, moderator variables and sub group anal-
ysis, idea webbing and conceptual mapping, transla-
tion reciprocal and refutational, qualitative case
descriptions, investigator/methodological triangula-
tion, conceptual triangulation.

4. Assessing the robustness of the synthesis product:
trustworthiness of the synthesis, incorporating the
methodological quality of the included studies
and the methods used in the synthesis. Tools and
techniques suggested: weight of evidence, best ev-
idence synthesis, use of validity assessment, reflect-
ing critically on the synthesis process, checking the
synthesis with authors of primary studies.

Additional sources consulted to develop data

extraction tool:

5. An introduction to systematic reviews [10].

6. Systematic reviews in the social sciences: a prac-
tical guide [11].

7. Synthesizing qualitative and quantitative health
evidence: a guide to methods [12].

8. Guidelines for systematic reviews of health pro-
motion and public health interventions [13].

9. Cochrane handbook for systematic reviews of in-
terventions [5].

10. WHO Handbook for guideline development [14].

text to summarise and explain the findings of the syn-
thesis. Whilst narrative synthesis can involve the
manipulation of statistical data, the defining character-
istic is that it adopts a textual approach to the process
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of synthesis to ‘tell the story’ of the findings from the
included studies”.([9], page 5)

2.1. Search strategy, inclusion criteria, and review
selection

We obtained a download of systematic reviews, from the
McMaster Health Evidence database (http://www.healthevi
dence.org/), which were published between January 2010
and October 2015 inclusive. The Health Evidence database
contains systematic reviews relevant to public health, which
meet each of the following criteria: address questions related
to promotion, protection, or prevention in public health or
health; include participants from developed countries;
examine an intervention/programme/service/policy; include
evidence on outcomes; and describe a search strategy (see
http://www.healthevidence.org/our-appraisal-tools.aspx).
The Health Evidence database uses a validated search filter,
which has high sensitivity, specificity, and precision for
retrieving systematic reviews of public health interventions
[15]. In addition to the database inclusion criteria, we speci-
fied that reviews had to be systematic and contain synthesis;
we excluded expert reviews, overviews, empty reviews, and
reviews with no synthesis.

Using the Microsoft Excel random number function, a
20% random sample was selected from the full Health-
Evidence database download. The Excel random number
function was used to allocate a number to each database entry
(the results of the Health Evidence database search), and
numbers were sorted lowest to highest. The first 20% of
the random numbers were used to identify and include the
corresponding Health Evidence reviews. This sample of re-
views was screened (by M.C., H.T., A.S., S.V.K\) to identify
reviews using NS of quantitative data for their primary
outcome. If the review did not state a primary outcome, we
identified the “primary outcome’ of interest by the review
question(s). A further 30% subsample of reviews, which used
NS as the primary method of synthesis was randomly
selected for more detailed data extraction and analysis.

2.2. Data extraction

The data extraction form was designed to reflect key el-
ements of good practice in the conduct and reporting of NS
of quantitative data. Key sources on the conduct of NS of
quantitative data [10—14,16] informed the design of the
data extraction form (See Box 1). Three members of the
research team (M.C., H.T. and S.V.K.) read the key sources
independently and prepared a list of items or components
that were common in the key sources. The lists were then
collated to prepare items for inclusion in the draft data
extraction form, which were then finalized in discussion
with all authors (online Supporting Information file,
Appendix Table S1). There was little variation in recom-
mended practice for NS across the identified sources. The
ESRC guidance provided the most comprehensive

explanation and the other sources appeared to draw heavily
on this guidance [9]. The data extraction form, therefore,
largely reflects the core components recommended in the
ESRC guidance. Five main aspects of NS were identified
and covered by the data extraction exercise, namely:

e Reporting of NS methods

e Use of theory (i.e., articulation of how the interven-
tion is expected to work)

e Management and investigation of heterogeneity
across studies

e Transparency of data presentation and links to
narrative

e Assessment of robustness of the synthesis (i.e., reflec-
tion of the synthesis methods used to assess the
strength of the evidence from the included studies)

Two reviewers (M.C. and H.T.) independently piloted the
data extraction form. All members of the project team con-
ducted data extraction on a selection of the same five reviews
until assessments were consistent across each member of the
research team (M.C., H.T., S.V.K., and A.S.). The data were
entered directly into a Microsoft Excel database. Health Ev-
idence quality assessment ratings of the reviews were gath-
ered after the data extraction exercise was complete.

2.3. Summarizing the data

The extracted data were tabulated to reflect the five main
aspects of NS (see above) and are described narratively,
with frequencies and descriptive data. Text was extracted
to illustrate the reporting of NS methods.

3. Results

A total of 2,372 systematic reviews of public health inter-
ventions published between January 2010 and October 2015
were available from The McMaster Health Evidence database
(see Fig. 1). From the initial 20% (n = 474/2,372) random
sample of reviews, 28 (6%) were excluded as they did not fit
our inclusion criteria: not systematic review (expert review/
overview) (n = 8) or were empty reviews (contained no
studies) (n = 2). We were unable to retrieve the full text of
18 further reviews. Of the 446 reviews included, 251 (56%)
synthesized the data for the primary outcome narratively; of
these, 215 (48%) used NS exclusively, and 36 (8%) used a
combination of NS and meta-analysis for primary outcome
data (i.e., some data were included in the meta-analysis, with
other data reported and discussed in the narrative text). The re-
maining reviews (44%, n = 195) used meta-analysis to syn-
thesize the primary outcome data.

3.1. Included reviews

All of the included reviews were published in interna-
tional peer review journals. For a list of the included re-
views, see Appendix Table S2. A list of results of
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McMaster Health Evidence
(HE) database
(n=2372)

}

20% random sample of HE
database (n=474/2372)

Excluded (n=28):
No full text available (n=18)
No synthesis (n=2)
Not systematic (e.g. expert
reviews, overviews) (n=8)

A 4

Excluded (n=195):

Systematic reviews (n=446) R Meta-analysis only (n=195)

l

Systematic reviews using NS (n=251):
215 NS only (n=215)
Mixed NS and meta-analysis (n=36)

l

30% random sample for detailed
methodological assessment of NS
n=75 (75/251)

Fig. 1. Review selection flow chart.

extracted items reported in the text of this article is pro-
vided in Appendix Table S3. The McMaster Health Evi-
dence database provides a quality assessment of each
included review; this is based on a 10-item quality assess-
ment tool that covers all aspects of the systematic review
process. The assessment incorporates clarity of review
question, appropriate search strategy, and risk of bias
assessment, and two items assessing aspects of synthesis
(“Was it appropriate to combine the findings of results
across studies?”’, ‘“Were appropriate methods used for
combining or comparing results across studies?’”) (https://
www.healthevidence.org/our-appraisal-tools.aspx). We
randomly selected and analyzed the 75 reviews in our sam-
ple blind to the Health Evidence quality assessment scores
and retrieved these scores after our data extraction exercise
was complete. Of the reviews in our sample, 37% had a
strong rating (score of 8 to 10/10), 60% moderate rating
(score of 5 to 7/10), and 3% weak rating (score of 1 to 4/
10). Therefore, we are confident that the majority of the
sample reviews followed good practice; however, that
assessment process did not fully examine the synthesis pro-
cesses in the systematic reviews.

The following sections report on the detailed data
extraction conducted on the 30% (n = 75/251) random
sample of the reviews that synthesized data narratively.

3.2. Reporting of narrative synthesis methods

While 75 reviews synthesized data narratively, that is,
using text only, a description of the methods used for NS
was absent in 95% of the reviews (n = 71). Where methods
were reported, the description was typically sparse, see ex-
amples in Box 2. Few review authors used the term ‘‘narra-
tive synthesis” to describe their synthesis; 27% (n = 20/75)
described their synthesis as “‘narrative” or ‘“‘qualitative”,
and justification for using NS was rarely provided (15%,

Box 2 Examples of narrative synthesis description

Examples of narrative synthesis description.
“A narrative synthesis was undertaken for each cate-
gory of intervention to compare the effects of each on
cervical screening uptake” Albrow R, Blomberg K,
Kitchener H, et al. Acta Oncologica 2014; 53:445—51.
“The heterogeneous nature of the literature meant
that a largely narrative synthesis approach was em-
ployed (citation provided).” Abendstern M, Harring-
ton V, Brand C, Tucker S, Wilberforce M, Challis D.
Aging Ment Health 2012; 16:861—73.
“Because of heterogeneity in outcomes and outcome
assessment methodology, meta-analysis was not un-
dertaken. Results are presented in narrative form.”
Golley RK, Hendrie GA, Slater A, Corsini N. Obesity
Rev 2011; 12:114-30.
“Results are presented as a narrative synthesis. Equity
effect was summarised [citation provided].” Gallo MF,
Nanda K, Grimes DA, Lopez LM, Schulz KF. Cochrane
Database Syst Rev 2013; 2013:Art. No.: CD003989.
“Due to variability in participant and intervention
characteristics, assessment tools used to diagnose
frailty, and outcome measures used across studies, a
meta-analysis could not be satisfactorily performed.
Meta-analysis should only be considered when a
group of studies have sufficient homogeneity between
participants, interventions, and outcomes to provide a
meaningful summary. In accordance with the Co-
chrane library if there is substantial clinical diversity
a qualitative approach combining studies is appro-
priate.” Theou O, Stathokostas L, Roland KP, et al.
J Aging Res 2011; 2011: Art. no: 569194.
For mixed meta-analysis and narrative synthesis: “Two
studies that were conducted in children were not included
in the meta-analyses and are reported separately.” Balk
EM, Earley A, Raman G, Avendano EA, Pittas AG, Re-
mmington PL. Ann Intern Med 2015: 437—51.
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Table 1. Reporting and conduct of narrative synthesis

Review features

Reviews that synthesized data narratively (n = 75)

1 Reporting narrative synthesis methods and use of theory

1.1 Method of narrative synthesis described

1.2 Do authors state they will conduct narrative synthesis?

1.3 What justification is given for using narrative synthesis?

1.4 Theory/rationale for how the intervention(s) of interest is
expected to work (before synthesis)

2 Management and investigation of heterogeneity across studies

2.1 Were data/studies split into subgroups for presentation of
synthesis?

2.2 If data/studies not split into subgroups, was there
justification for this?

2.3 If studies were grouped/split, how were the studies grouped?

2. 4 Did review authors identify heterogeneity in the direction of
the primary outcome?

2.5 If the authors reported heterogeneity in direction of primary
outcome, was there any attempt to explain this?

3 Transparency of data presentation and links to narrative

3.1 Did presentation of data facilitate clear links between the
text and the data for the reader?

Yes 5% (n = 4)
State did NS, no description 16% (n = 12)
No mention of NS 79% (n = 59)
Yes 27% (n = 20)
No 73% (n = 55)
Cannot conduct meta-analysis 51% (n = 38)
NS most appropriate method 4% (n = 3)
Providing summary of data 3% (n = 2)
No justification provided 5% (n = 4)
N/A (did not say would do NS) 37%(n = 28)
Explicit 47% (n = 3b)
Implicit 43% (n = 32)
None 10% (n = 8)
Yes 80% (n = 60)
No 20% (n = 15)
Yes 0% (n = 0)
No 20% (n = 15)

N/A (data split into subgroups) 80% (n = 60)

(multiple groupings in some reviews)

Study design (n=13)
Risk of bias (n=5)
Intervention (n = 36)
Population (n=29)
Context (country, location/setting) (n=16)
Outcome (n = 26)
Other (n=6)

(Other = whether replication studies available [1], mechanisms [1],
theoretical basis [31, comparisons [1])

Yes 19% (n = 14)
No 60% (n = 46)
Unclear 21% (n = 15)
To a large extent 2% (n = 1)

To some extent 13% (n = 10)
No 9% (n =7)
N/A 75% (n = 56)

(on some occasions we commented on an ‘‘unclear whether
heterogeneity identified”” item)

Yes 57% (n = 43)
Partially 32% (n = 24)
No 5% (n = 4)

(Continued)
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Table 1. Continued

Review features

Reviews that synthesized data narratively (n = 75)

3.2 The summary of characteristics table(s) provide details of:

3.3 In the conclusion, are the key findings clearly referring back
to evidence in results (text or table/figure)?

4 Robustness of synthesis

4.1 Authors’ reflections on limitations of synthesis

4.2 Authors’ reflections on limitations of evidence

No data presented in a table 5% (n = 4)

95% (n = 71)
52% (n = 39)
95% (n = 71)
88% (n = 66)
88% (n = 66)
65% (n = 49)
Other 47% (n = 35)

(Other includes: sampling strategy, theory, follow-up time, details of
study control groups, brief results)

Yes 60% (n = 45)

Study design

Risk of bias

Intervention

Population

Outcome

Context (country, location/setting)

To some extent 33% (n = 25)

Unclear 7% (n = 5)
Free text, broadly coded:

Inclusion criteria 35% (n = 26)
Heterogeneity 21% (n = 16)
(study characteristics, outcomes, and analysis)

Generalizability of review findings 4% (n = 3)
Analysis 11% (n = 8)

(alternative analysis/coding possible lack of meta-analysis)
No mention of limitations of synthesis 36% (n = 27)

Free text, broadly coded:

Inadequate study quality 32% (n = 24)
Lack of high-quality evidence 13% (n = 10)
Relevant/available studies 19% (n = 14)
Lack of intervention details 19% (n = 14)
Heterogeneity of measurement outcomes 5% (n = 4)
No mention of limitations of evidence 12% (n=9)

n = 3/20). In around half (51%, n = 38/75) of the reviews
using NS, the authors stated that they were unable to
conduct a meta-analysis but provided no further details of
how the data were synthesized (Table 1, items 1.1—1.3).

Ten reviews (13%) reported the type of synthesis
approach that was followed or referred to specific guidance
or methods texts: ESRC guidance (n = 2) [9]; National
Institute for Health and Care Excellence guidelines
(n = 1) [16]; the Cochrane handbook (n = 2) [5]; thematic
synthesis (n = 1) [17]; integrative review (n = 1) [18];
“formative” review (n = 1); “freeplane” (n = 1); and vote
counting (n = 1).

3.3. Use of theory

Nearly all (90%, n = 67) of reviews reported how the
intervention was expected to work or impact on the primary
outcome. Around half of the reviews (47%, n = 35) did this
explicitly, with two including a visual diagram to illustrate

the mechanisms of action. A further 10% (n = 8) did not
report any theory of change (Table 1, item 1.4).

3.4. Management and investigation of heterogeneity
across studies

Diversity of study characteristics was dealt with in most
(80%, n = 60) reviews by creating categories, usually by inter-
vention, outcomes, or study design before conducting and pre-
senting the synthesis (Table 1, item 2.1, 2.3). Two reviews
(3%) reported conducting preliminary synthesis, a component
of NS recommended in the ESRC guidance on NS [9].

A small number of reviews (19%, n = 14) reported het-
erogeneity in the direction of effect in the reported out-
comes (positive, negative, or null effect, for the primary
outcome) (Table 1, item 2.4). The lack of protocols for
most reviews prevented recording whether investigation
of heterogeneity was prespecified. This study was not as-
sessing the appropriateness of the investigation of heteroge-
neity. This would require expertise in the topic of
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investigation for all the reviews, which our project team did
not have. Rather, we describe how investigation of hetero-
geneity was conducted. Only one review investigated het-
erogeneity in the direction of effect; specifically, the
authors explored differences in intervention components
(treatment regimens) across studies and provided an expla-
nation for the heterogeneity. Ten reviews provided hypo-
thetical explanations for the variance in reported effect
directions and three reviews did not offer any explanation.
Hypothesized explanations for heterogeneity focused on
differences in the characteristics or outcome measures of
interventions, or the risk of bias of included studies. In
one review (2%), the authors linked their hypothesized
explanation of heterogeneity in reported effects to a prespe-
cified theory, suggesting that intervention adherence influ-
enced the outcome.

3.5. Transparency of data presentation and links to
narrative

Tables presenting outcome data were provided in 85%
(n = 64) of reviews, either alongside the text or as an online
appendix. Although 54% (n = 40) of the reviews made the
full data extraction available, either in the article (43%,
n = 32) or online (11%, n = 8), the remaining 47%
(n = 35) of reviews did not provide access to all the data
incorporated into the synthesis. In 15% (n = 11) of reviews,
not all the included studies were referred to in the narrative,
leading to uncertainty as to whether the data from these
studies had been included.

Using information about the type, detail, and clarity
(including grouping) of reporting of data in each review,
we assessed transparency; 57% (n = 43) of reviews were
assessed as promoting transparent links between the data
and the text. A summary table presenting key characteris-
tics of included studies was included in 97% (n = 73) of
reviews, providing information about study design, inter-
vention, population, and outcomes (Table 1, item 3.1, 3.2).

We also assessed the extent to which review conclusions
were linked to the included data, based on how clearly the
conclusions referred to the reported results. We judged this
to be clear, (i.e., the key findings in the conclusion clearly
referred back to the text or visual evidence in the results), to
a large extent or to some extent for most reviews (n = 45
and n = 25, respectively); however, in 7% (n = 5) of re-
views, there was no clear link between the conclusions
and the evidence referred to in the synthesis.

3.6. Assessment of the robustness of the synthesis

When considering the strengths and limitations of the ev-
idence, review authors were more likely to reflect on the lim-
itations of the primary studies included in the review (88%,
n = 66), rather than limitations of the synthesis they had con-
ducted (64%, n = 48). Limitations referred to risk of bias in
included studies, relevance and reporting of study and

intervention details, and heterogeneity of outcome measure-
ments (Table 1, item 4.1). Where limitations of the synthesis
were reported, these included search and inclusion criteria
(e.g., search limited to published articles, only English lan-
guage text included), heterogeneity of study characteristics,
outcomes, and generalizability of the review findings to other
settings or populations (Table | item 4.2).

Each assessor provided an overall subjective assessment
of the level of trust in the results of each synthesis; 44%
(n = 33) were considered to be trusted “to a large extent”,
44% (n = 33) “to some extent”, and “‘did not trust the syn-
thesis” in 12% (n = 9) of reviews assessed. See Appendix
Table S4 for comparison of the project team’s level of trust
of review syntheses with the Health Evidence quality rating.

4. Discussion

Narrative synthesis is more commonly used than meta-
analysis for synthesizing quantitative data in systematic re-
views of public health interventions. Despite its popularity,
our detailed assessment shows that reporting of NS
methods is almost totally absent, and the transparency of
how NS is conducted is variable and currently inadequate.
In 95% of reviews relying on NS for their primary outcome,
all from international peer review journals, the methods
used were not described. Although the majority of reviews
did incorporate some core components of good practice
(describing the rationale for the intervention, transparently
relating tabulated data to the text in the results, and reflect-
ing on the robustness of the synthesis), fewer than 30% of
the reviews adopted each of these components. Our findings
support previous criticism of NS as being opaque, particu-
larly in relation to interpreting the evidence and being sus-
ceptible to selective reporting. This potential for bias is
important and threatens the value of systematic reviews that
use NS. In public health, where NS is commonly used,
these are important issues undermining the role of these
key resources as tools to support evidence-informed deci-
sion-making in public health.

The findings of our work are based on a representative
sample of reviews from the Health Evidence database: a
comprehensive source of systematic reviews of public
health interventions [15]. Limitations of our study include
the lack of a gold standard with which to compare reporting
of NS. We used single assessors for data extraction; howev-
er, this was only after good agreement in the data extraction
was achieved between independent assessors. Our sample
of reviews allows an overall assessment of current practice
within public health reviews, but we are aware that the sam-
ple is too small to allow robust comparison of reporting and
conduct in reviews from different disciplines or different
health topics. Despite the focus on public health, the find-
ings are likely to be relevant to the wider field of evidence
synthesis, regardless of topic. Indeed, we suspect that the
conduct of NS may be poorer in other topic areas where
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there is less familiarity with NS as a method. NS will
continue to be a necessary method of synthesis due to the
complex nature of many interventions and the need to sup-
port evidence-informed decision-making [19].

The limited reference to available guidance on NS and
the near absence of reporting of NS methods suggests that
there is a general lack of familiarity with NS as a method
among review authors. Furthermore, the lack of justifica-
tion for using NS beyond statements such as ‘it was not
possible to conduct meta-analysis’™ suggests that review au-
thors may not consider NS to be a discrete method of syn-
thesis. This is supported by our own informal discussions
with experienced review authors who have expressed un-
easiness around how to conduct and assess NS, yet
acknowledge that NS is an important and essential method
for reviews with high levels of heterogeneity and where
diverse types of evidence are included.

Despite its frequent use, development of NS methods has
been scant. This is in contrast to work to promote rigor in sta-
tistical synthesis or meta-analysis, [5] as well as more recent
work to improve synthesis of qualitative data [17,20,21].
Similarly, reporting guidelines for meta-analysis (PRISMA)
[22], meta-ethnography (EMERGE) [23], and synthesis of
qualitative data (ENTREQ) [24] are widely available, yet rela-
tively little has been written on how to promote transparency
in the conduct and reporting of NS. This further supports the
notion that NS of quantitative data is not widely recognized
as a discrete synthesis method.

Increasingly, systematic reviews need to address ques-
tions about complex interventions and go beyond straight-
forward questions of effectiveness [3,4,19,25—28]. This
issue goes beyond public health; the Cochrane 2020 strat-
egy points to a move toward incorporating more diverse
sources of evidence and addressing complex health
decision-making questions [29]. NS is well placed to sup-
port these types of reviews, not only as an alternative when
meta-analysis is contraindicated but also as an important
synthesis tool in its own right. It offers a method for
exploring and understanding the underlying arguments
and justification of claims made in the included studies of
areview [28]. NS enables reviewers to incorporate diversity
in study designs, participants, interventions, or outcomes.

NS is likely to remain an important method for bringing
together heterogeneous evidence. The work reported here
shows that current practice in the conduct and in particular,
the reporting of NS, is not consistent with the standards of
transparency expected from rigorous and reliable system-
atic reviews. There is a need to provide support to those
conducting NS and those attempting to assess the reliability
of NS of quantitative data. NS is used in Cochrane reviews,
perhaps more often than presumed. We estimated at least
20% of recent Cochrane reviews that used NS to synthesize
outcome data [30]. We intend to contribute to the improved
use of NS with the Improving the Conduct and reporting Of
Narrative Synthesis of Quantitative data (ICONS-Quant)
project, supported by the Cochrane Strategic Methods

Fund, which aims to produce guidance and reporting guide-
lines for authors conducting NS of quantitative data (http://
www.equator-network.org/library/reporting-guidelines-under-
development/#74). Improved guidance has been linked to
improved reporting of research [31], without which it is
difficult for decision-makers to make use of research find-
ings in the real world [32].

5. Conclusion

Narrative synthesis is a valuable method for synthesizing
quantitative data where meta-analysis is not appropriate.
Although NS of quantitative data is widely used, it is poorly
reported and transparency is often lacking, threatening the
credibility and value of many systematic reviews. The poor
reporting suggests a lack of familiarity with, and confidence
about, how to implement best practice when conducting NS.
Improved guidance on the conduct and reporting of NS of
quantitative data is required to support authors and ensure re-
views using NS can be reliably used by decision-makers.
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In systematic reviews that lack data
amenable to meta-analysis, alternative
synthesis methods are commonly
used, but these methods are rarely
reported. This lack of transparency in
the methods can cast doubt on the
validity of the review findings. The
Synthesis Without Meta-analysis
(SWiM) guideline has been developed
to guide clear reporting in reviews of
interventions in which alternative
synthesis methods to meta-analysis of
effect estimates are used. This article
describes the development of the
SWiM guideline for the synthesis of
quantitative data of intervention effects
and presents the nine SWiM reporting
items with accompanying explanations
and examples.

Decision makers consider systematic reviews to
be an essential source of evidence.! Complete and
transparent reporting of the methods and results of
reviews allows users to assess the validity of review
findings. The Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA; http://www.
prisma-statement.org/) statement, consisting of a 27

SUMMARY POINTS

“narrative synthesis”

synthesis methods

Systematic reviews of health related interventions often use alternative methods
of synthesis to meta-analysis of effect estimates, methods often described as

Serious shortcomings in reviews that use “narrative synthesis” have been
identified, including a lack of description of the methods used; unclear links
between the included data, the synthesis, and the conclusions; and inadequate
reporting of the limitations of the synthesis

The Synthesis Without Meta-analysis (SWiM) guideline is a nine item checklist to
promote transparent reporting for reviews of interventions that use alternative

The SWiM items prompt users to report how studies are grouped, the

standardised metric used for the synthesis, the synthesis method, how data are
presented, a summary of the synthesis findings, and limitations of the synthesis
The SWiM guideline has been developed using a best practice approach,
involving extensive consultation and formal consensus
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item checklist, was developed to facilitate improved
reporting of systematic reviews.”? Extensions are
available for different approaches to conducting
reviews (for example, scoping reviews®), reviews
with a particular focus (for example, harms”), and
reviews that use specific methods (for example,
network meta-analysis.s) However, PRISMA provides
limited guidance on reporting certain aspects of
the review, such as the methods for presentation
and synthesis, and no reporting guideline exists for
synthesis without meta-analysis of effect estimates.
We estimate that 32% of health related systematic
reviews of interventions do not do meta-analysis,®®
instead using alternative approaches to synthesis that
typically rely on textual description of effects and are
often referred to as narrative synthesis.” Recent work
highlights serious shortcomings in the reporting of
narrative synthesis, including a lack of description of
the methods used, lack of transparent links between
study level data and the text reporting the synthesis
and its conclusions, and inadequate reporting of the
limitations of the synthesis.” This suggests widespread
lack of familiarity and misunderstanding around the
requirements for transparent reporting of synthesis
when meta-analysis is not used and indicates the need
for a reporting guideline.

Scope of SWiM reporting guideline

This paper presents the Synthesis Without Meta-
analysis (SWiM) reporting guideline. The SWiM
guideline is intended for use in systematic reviews
examining the quantitative effects of interventions for
which meta-analysis of effect estimates is not possible,
or not appropriate, for a least some outcomes. ™
Such situations may arise when effect estimates are
incompletely reported or because characteristics of
studies (such as study designs, intervention types,
or outcomes) are too diverse to yield a meaningful
summary estimate of effect.' In these reviews,
alternative presentation and synthesis methods
may be adopted, (for example, calculating summary
statistics of intervention effect estimates, vote
counting based on direction of effect, and combining
P values), and SWiM provides guidance for reporting
these methods and results.'! Specifically, the SWiM
guideline expands guidance on “synthesis of results”
items currently available, such as PRISMA (items 14
and 21) and RAMESES (items 11, 14, and 15).2"* 1
SWiM covers reporting of the key features of synthesis
including how studies are grouped, synthesis methods
used, presentation of data and summary text, and
limitations of the synthesis.
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SWiM is not intended for use in reviews that
synthesise qualitative data, for which reporting guide-
lines are already available, including ENTREQ for
qualitative evidence synthesis and eMERGe for meta-
ethnography.'* **

Development of SWiM reporting guideline

A protocol for the project is available,'® and the guide-
line development was registered with the EQUATOR
Network, after confirmation that no similar guideline
was in development. All of the SWiM project team
are experienced systematic reviewers, and one was
a co-author on guidance on the conduct of narrative
synthesis (AS).> A project advisory group was con-
vened to provide greater diversity in expertise. The
project advisory group included representatives from
collaborating Cochrane review groups, the Campbell
Collaboration, and the UK National Institute for Health
and Care Excellence (see supplementary file 1).

The project was informed by recommendations for
developing guidelines for reporting of health research.'®
We assessed current practice in reporting synthesis of
effect estimates without meta-analysis and used the
findings to devise an initial checklist of reporting items
in consultation with the project advisory group. We
invited 91 people, all systematic review methodologists
or authors of reviews that synthesised results from
studies without using meta-analysis, to participate in
a three round Delphi exercise, with a response rate of
48% (n=44/91) in round one, 54% (n=37/68) in round
two, and 82% (n=32/39) in round three. The results
were discussed at a consensus meeting of an expert
panel (the project advisory group plus one additional
methodological expert) (see supplementary file 1).
After the meeting, we piloted the revised guideline to
assess ease of use and face validity. Eight systematic
reviewers with varying levels of experience, who had
not been involved in the Delphi exercise, were asked
to read and apply the guideline. We conducted short
interviews with the pilot participants to identify any
clarification needed in the items or their explanations.
We subsequently revised the items and circulated
them for comment among the expert panel, before
finalising them. Full methodological details of the
SWiM guideline development process are provided in
supplementary file 1.

Synthesis without meta-analysis reporting items

We identified nine items to guide the reporting of syn-
thesis without meta-analysis. Table 1 shows these SWiM
reporting items. An online version is available at www.
equator-network.org/reporting-guidelines. An explanation
and elaboration for each of the reporting items is provided
below. Examples to illustrate the reporting items and
explanations are provided in supplementary file 2.

Item 1: grouping studies for synthesis

1a) Description

Provide a description of, and rationale for, the groups
used in the synthesis (for example, groupings of
interventions, population, outcomes, study design).

RESEARCH METHODS AND REPORTING

1a) Explanation

Methodological and clinical or conceptual diversity
may occur (for example, owing to inclusion of diverse
study designs, outcomes, interventions, contexts,
populations), and it is necessary to clearly report
how these study characteristics are grouped for the
synthesis, along with the rationale for the groups (see
Cochrane Handbook Chapter 3'7). Although reporting
the grouping of study characteristics in all reviews
is important, it is particularly important in reviews
without meta-analysis, as the groupings may be less
evident than when meta-analysis is used.

Providing the rationale, or theory of change, for
how the intervention is expected to work and affect
the outcome(s) will inform authors’ and review users’
decisions about the appropriateness and usefulness
of the groupings. A diagram, or logic model,*® ¥ can
be used to visually articulate the underlying theory of
change used in the review. If the theory of change for the
intervention is provided in full elsewhere (for example,
in the protocol), this should be referenced. In Cochrane
reviews, the rationale for the groups can be outlined in
the section “How the intervention is expected to work.”

1b) Description

Detail and provide rationale for any changes made
subsequent to the protocol in the groups used in the
synthesis.

1b) Explanation

Decisions about the planned groups for the syntheses
may need to be changed following study selection and
data extraction. This may occur as a result of important
variations in the population, intervention, comparison,
and/or outcomes identified after the data are collected,
or where limited data are available for the pre-specified
groupings, and the groupings may need to be modified
to facilitate synthesis (Cochrane Handbook Chapter
2%9). Reporting changes to the planned groups, and the
reason(s) for these, is important for transparency, as this
allows readers to assess whether the changes may have
beeninfluencedbystudyfindings. Furthermore, grouping
at a broader level of (any or multiple) intervention,
population, or outcome will have implications for
the interpretation of the synthesis findings (see
item 8).

Item 2: describe the standardised metric and
transformation method used

Description

Describe the standardised metric for each outcome.
Explain why the metric(s) was chosen, and describe
any methods used to transform the intervention
effects, as reported in the study, to the standardised
metric, citing any methodological guidance used.

Explanation

The term “standardised metric” refers to the metric that
is used to present intervention effects across the studies
for the purpose of synthesis or interpretation, or both.
Examples of standardised metrics include measures
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Table 1 | Synthesis Without Meta-analysis (SWiM) items: SWiM is intended to complement and be used as an extension to PRISMA

SWiM reporting item
Methods

Page in manuscript

Item description where item is reported Other*

1 Grouping studies
for synthesis

1a) Provide a description of, and rationale for, the groups used in the synthesis
(eg, groupings of populations, interventions, outcomes, study design)

1b) Detail and provide rationale for any changes made subsequent to the protocol in the groups
used in the synthesis

2 Describe the standardised metric and
transformation methods used

Describe the standardised metric for each outcome. Explain why the metric(s) was chosen and
describe any methods used to transform the intervention effects, as reported in the study, to the
standardised metric, citing any methodological guidance consulted

3 Describe the synthesis methods

Describe and justify the methods used to synthesise the effects for each outcome
when it was not possible to undertake a meta-analysis of effect estimates

4 Criteria used to prioritise results for
summary and synthesis

Where applicable, provide the criteria used, with supporting justification, to select the particular
studies, or a particular study, for the main synthesis or to draw conclusions from the synthesis
(eg, based on study design, risk of bias assessments, directness in relation to the review question)

5 Investigation of heterogeneity
in reported effects

State the method(s) used to examine heterogeneity in reported effects when it was not possible
to undertake a meta-analysis of effect estimates and its extensions to investigate heterogeneity

6 Certainty of evidence

Describe the methods used to assess the certainty of the synthesis findings

7 Data presentation methods

Describe the graphical and tabular methods used to present the effects
(eg, tables, forest plots, harvest plots)

Specify key study characteristics (eg, study design, risk of bias) used to order the studies, in the
text and any tables or graphs, clearly referencing the studies included

Results

8 Reporting results

For each comparison and outcome, provide a description of the synthesised findings and the

certainty of the findings. Describe the result in language that is consistent with the question the
synthesis addresses, and indicate which studies contribute to the synthesis

Discussion

9 Limitations of the synthesis

Report the limitations of the synthesis methods used and/or the groupings used in the synthesis

and how these affect the conclusions that can be drawn in relation to the original review question

PRISMA=Preferred Reporting Items for Systematic Reviews and Meta-Analyses.

*|f the information is not provided in the systematic review, give details of where this information is available (eg, protocol, other published papers (provide citation details), or website (provide

the URL).

of intervention effect (for example, risk ratios, odds
ratios, risk differences, mean differences, standardised
mean differences, ratio of means), direction of effect, or
P values. An example of a statistical method to convert
an odds ratio to a standardised mean difference is that
proposed by Chinn (2000).?! For other methods and
metrics, see Cochrane Handbook Chapter 6.2

Item 3: describe the synthesis methods

Description

Describe and justify the methods used to synthesise
the effects for each outcome when it was not possible
to undertake a meta-analysis of effect estimates.

Explanation

For various reasons, it may not be possible to do a meta-
analysis of effect estimates. In these circumstances,
other synthesis methods need to be considered and
specified. Examples include combining P values,
calculating summary statistics of intervention effect
estimates (for example, median, interquartile range)
or vote counting based on direction of effect. See table
2 for a summary of possible synthesis methods (for
further details, see McKenzie and Brennan 2019'%).
Justification should be provided for the chosen
synthesis method.

Item 4: criteria used to prioritise results for
summary and synthesis

Description

Where applicable, provide the criteria used, with
supporting justification, to select particular studies,

thelbmj | BMJ2020;368:16890 | doi: 10.1136/bmj.l6890

or a particular study, for the main synthesis or to draw
conclusions from the synthesis (for example, based on
study design, risk of bias assessments, directness in
relation to the review question).

Explanation

Criteria may be used to prioritise the reporting of some
study findings over others or to restrict the synthesis
to a subset of studies. Examples of criteria include the
type of study design (for example, only randomised
trials), risk of bias assessment (for example, only
studies at a low risk of bias), sample size, the relevance
of the evidence (outcome, population/context, or
intervention) pertaining to the review question, or the
certainty of the evidence. Pre-specification of these
criteria provides transparency as to why certain studies
are prioritised and limits the risk of selective reporting
of study findings.

Item 5: investigation of heterogeneity in reported
effects

Description

State the method(s) used to examine heterogeneity in
reported effects when it is not possible to do a meta-
analysis of effect estimates and its extensions to
investigate heterogeneity.

Explanation

Informal methods to investigate heterogeneity in the
findings may be considered when a formal statistical
investigation using methods such as subgroup
analysis and meta-regression is not possible. Infor-
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Table 2 | Questions answered according to types of synthesis methods and types of data used
Minimum data required

Estimate of Direction of  Precise
Question answered Synthesis method effect Variance effect P value
What is the common intervention effect? What is the Meta-analysis of effect estimates and extensions v v
average intervention effect? Which intervention, of (eg, sub-group analysis, meta-regression, network
multiple, is most effective? What factors modify the meta-analysis)
magnitude of the intervention effects?
What is the range and distribution of observed effects? Summarising effect estimates v
Is there evidence of an effect in at least one study? Combining P values - - v v
Is there any evidence of an effect? Vote counting based on direction of effect - - v

Abbreviated from table 12.2.a of McKenzie and Brennan 2019."

mal methods could involve ordering tables or struc-
turing figures by hypothesised modifiers such as
methodological characteristics (for example, study
design), subpopulations (for example, sex, age),
intervention components, and/or contextual/setting
factors (see Cochrane Handbook Chapter 12''). The
methods used and justification for the chosen methods
should be reported. Investigations of heterogeneity
should be limited, as they are rarely definitive; this
is more likely to be the case when informal methods
are used. It should also be noted if the investigation of
heterogeneity was not pre-specified.

Item 6: certainty of evidence

Description

Describe the methods used to assess the certainty of
the synthesis findings.

Explanation

The assessment of the certainty of the evidence should
aim to take into consideration the precision of the
synthesis finding (confidence interval if available), the
number of studies and participants, the consistency
of effects across studies, the risk of bias of the studies,
how directly the included studies address the planned
question (directness), and the risk of publication bias.
GRADE (Grading of Recommendations, Assessment,
Development and Evaluations) is the most widely
used framework for assessing certainty (Cochrane
Handbook Chapter 142%). However, depending on the
synthesis method used, assessing some domains (for
example, consistency of effects when vote counting is
undertaken) may be difficult.

Item 7: data presentation methods

Description

Describe the graphical and tabular methods used to
present the effects (for example, tables, forest plots,
harvest plots).

Specify key study characteristics (for example, study
design, risk of bias) used to order the studies, in the
text and any tables or graphs, clearly referencing the
studies included

Explanation

Study findings presented in tables or graphs should be
ordered in the same way as the syntheses are reported
in the narrative text to facilitate the comparison of

findings from each included study. Key characteristics,
such as study design, sample size, and risk of bias,
which may affect interpretation of the data, should
also be presented. Examples of visual displays include
forest plots,?* harvest plots,?* effect direction plots,*®
albatross plots,?” bubble plots,?® and box and whisker
plots.”” McKenzie and Brennan (2019) provide a
description of these plots, when they should be used,
and their pros and cons.!!

Item 8: reporting results

Description

For each comparison and outcome, provide a des-
cription of the synthesised findings and the certainty
of the findings. Describe the result in language that is
consistent with the question the synthesis addresses
and indicate which studies contribute to the synthesis.

Explanation
For each comparison and outcome, a description of the
synthesis findings should be provided, making clear
which studies contribute to each synthesis (for example,
listing in the text or tabulated). In describing these
findings, authors should be clear about the nature of the
question(s) addressed (see table 2, column 1), the metric
and synthesis method used, the number of studies and
participants, and the key characteristics of the included
studies (population/settings, interventions, outcomes).
When possible, the synthesis finding should be
accompanied by a confidence interval. An assessment
of the certainty of the effect should be reported.

Results of any investigation of heterogeneity should
be described, noting if it was not pre-planned and
avoiding over-interpretation of the findings.

If a pre-specified logic model was used, authors may
report any changes made to the logic model during the
review or as a result of the review findings.*°

Item 9: limitations of the synthesis

Description

Report the limitations of the synthesis methods used
and/or the groupings used in the synthesis and how
these affect the conclusions that can be drawn in
relation to the original review question.

Explanation
When reporting limitations of the synthesis, factors

to consider are the standardised metric(s) used, the
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synthesis method used, and any reconfiguration of the
groups used to structure the synthesis (comparison,
intervention, population, outcome).

The choice of metric and synthesis method will affect
the question addressed (see table 2). For example,
if the standardised metric is direction of effect, and
vote counting is used, the question will ask “is there
any evidence of an effect?” rather than “what is the
average intervention effect?” had a random effects
meta-analysis been used.

Limitations of the synthesis might arise from post-
protocol changes in how the synthesis was structured
and the synthesis method selected. These changes may
occur because of limited evidence, or incompletely
reported outcome or effect estimates, or if different
effect measures are used across the included studies.
These limitations may affect the ability of the synthesis
to answer the planned review question—for example,
when a meta-analysis of effect estimates was planned
but was not possible.

Discussion

The SWiM reporting guideline is intended to facilitate
transparent reporting of the synthesis of effect estimates
when meta-analysis is not used. The guideline relates
specifically to transparently reporting synthesis and
presentation methods and results, and it is likely to be
of greatest relevance to reviews that incorporate diverse
sources of data that are not amenable to meta-analysis.
The SWiM guideline should be used in conjunction
with other reporting guidelines that cover other
aspects of the conduct of reviews, such as PRISMA.**
We intend SWiM to be a resource for authors of reviews
and to support journal editors and readers in assessing
the conduct of a review and the validity of its findings.

The SWiM reporting items are intended to cover
aspects of presentation and synthesis of study findings
that are often left unreported when methods other
than meta-analysis have been used.” These include
reporting of the synthesis structure and comparison
groupings (items 1, 4, 5, and 6), the standardised metric
used for the synthesis (item 2), the synthesis method
(items 3 and 9), presentation of data (item 7), and a
summary of the synthesis findings that is clearly linked
to supporting data (item 8). Although the SWiM items
have been developed specifically for the many reviews
that do not include meta-analysis, SWiM promotes the
core principles needed for transparent reporting of all
synthesis methods including meta-analysis. Therefore,
the SWiM items are relevant when reporting synthesis
of quantitative effect data regardless of the method
used.

Reporting guidelines are sometimes interpreted as
providing guidance on conduct or used to assess the
quality of a study or review; this is not an appropriate
application of a reporting guideline, and SWiM should
not be used to guide the conduct of the synthesis.
For guidance on how to conduct synthesis using the
methods referred to in SWiM, we direct readers to
the second edition of the Cochrane Handbook for
Systematic Reviews of Interventions, specifically
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chapter 12.'* Although an overlap inevitably exists
between reporting and conduct, the SWiM reporting
guideline is not intended to be prescriptive about
choice of methods, and the level of detail for each item
should be appropriate. For example, investigation of
heterogeneity (item 5) may not always be necessary
or useful. In relation to SWiM, we anticipate that the
forthcoming update of PRISMA will include new items
covering a broader range of synthesis methods,>? but
it will not provide detailed guidance and examples on
synthesis without meta-analysis.

The SWiM reporting guideline emerged from a project
aiming to improve the transparency and conduct of
narrative synthesis (ICONS-Quant: Improving the
CONduct and reporting of Narrative Synthesis).'
Avoidance of the term “narrative synthesis” in SWiM
is a deliberate move to promote clarity in the methods
used in reviews in which the synthesis does not rely
on meta-analysis. The use of narrative is ubiquitous
across all research and can serve a valuable purpose
in the development of a coherent story from diverse
data.*® >* However, within the field of evidence synthe-
sis, narrative approaches to synthesis of quantitative
effect estimates are characterised by a lack of trans-
parency, making assessment of the validity of their
findings difficult.” Together with the recently published
guidance on conduct of alternative methods of
synthesis,'* the SWiM guideline aims to improve the
transparency of, and subsequently trust in, the many
reviews that synthesise quantitative data without meta-
analysis, particularly for reviews of intervention effects.
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Synthesis without meta-analysis (SWiM) in systematic reviews: reporting guideline
Supplementary file 1
Methodology for developing Synthesis Without Meta-analysis reporting guideline

This supplementary file outlines the methods used to develop the Synthesis Without Meta-analysis
(SWiM) reporting items. There are five member of the SWiM team, all with experience of conducting
systematic reviews. AS is an author of the published guidance on narrative synthesis funded by the
UK’s Economic and Social Research Council.[1] HT and SVK are Cochrane editors, and JEM is a co-
convenor of Cochrane Statistical Methods Group. Recommendations for developing health research
guidelines[2] were used to steer the development of this reporting guideline. We convened a project
advisory group to provide expert advice and governance for the project. Members of the advisory
group were recruited from the collaborating Cochrane Review Groups (Effective Practice and
Organisation of Care, Tobacco Addiction, and Consumers and Communication), representatives from
the Campbell Collaboration Methods Group and the National Institute for Health and Care
Excellence (NICE), and experts in narrative synthesis methodologies. A protocol for the project is
available.[3] While the project is called ICONS-Quant (Improving the CONduct and reporting of
Narrative Synthesis), the reporting guideline is labelled SWiM to differentiate it from “narrative
synthesis” in general which may involve other methods or include synthesis of qualitative data. The
focus of this guideline is on synthesis of quantitative effects when meta-analysis is not possible.

1. Assessing currently available guidance for reporting synthesis without meta-analysis

We conducted a purposive search of articles and textbooks for key texts on conducting narrative
synthesis of quantitative data.[4] Through this we established that the work by Popay et al[1]
provides the most complete guidance on conducting narrative synthesis, including both quantitative
and qualitative data synthesis. Some more limited guidance was provided by textbooks and reports
of systematic review methods.[5-9] It became apparent as this project progressed, that the term
“narrative synthesis” is used to refer to various methods of synthesis. Therefore, to clarify that this
reporting guideline has been developed for the synthesis of quantitative data in systematic reviews
of interventions, the term “synthesis without meta-analysis” was adopted.

To ensure there were no guidelines published or in development for reporting narrative synthesis of
quantitative data, we checked the Equator Network library of reporting guidelines (http://www.
equator- network.org). The Cochrane Methodological Expectations of Cochrane Intervention
Reviews (MECIR) standards for conducting and reporting Cochrane reviews provide one item relating
to reporting of the data synthesis (item R51) “Describe any methods used for combining results
across studies. Where data have been combined in statistical software external to RevMan,
reference the software, commands and settings used to run the analysis.”[10] The Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement provides two items
that refer to reporting of the synthesis of results. The PRISMA statement currently concentrates on
reporting meta-analysis, and does not provide detailed guidance on how to report alternative
methods to meta-analysis. Item 14 states “Describe the methods of handling data and combining
results of studies, if done, including measures of consistency (e.g., I°) for each meta-analysis”.[11
page 5] Iltem 21 states “Present results of each meta-analysis done, including confidence intervals
and measures of consistency”.[11 page 5] PRISMA for systematic review protocols (PRISMA-P)
provides one sub-item prompting authors to report the planned synthesis,[12] however PRISMA-P is
intended for reporting protocols rather than reviews. In the context of these existing reporting
guidelines for reviews, SWiM therefore aims to expand PRISMA “synthesis of results” items 14 and
21.



2. Assessing current reporting of synthesis without meta-analysis in reviews

A sample of Cochrane reviews was examined to establish current reporting of synthesis methods
when meta-analysis of effect estimates was not used. The sample comprised all reviews published
between April 2016 and April 2017, excluding overviews (i.e. reviews of reviews), empty reviews (no
studies included), withdrawn reviews, diagnostic test accuracy reviews, methodological reviews, or
reviews that provided no data for the primary outcome (see Figure S1 for the flow chart of the
screening process). For the first stage of assessment, we examined what synthesis methods were
used for the primary outcome. Approximately half of the sample conducted meta-analysis (49%;
n=347/714), 16% (n=113/714) used an alternative method to meta-analysis as the main method of
synthesis, and 36% (n=254/714) used a combination of meta-analysis with alternative methods used
for the data or studies not included in the meta-analysis. Therefore, approximately half (51%) of the
sample reviews used synthesis methods alternative to meta-analysis.

From the 16% (n=113/714) of reviews that did not use meta-analysis, we selected the reviews that
attempted to synthesise the data in some way (i.e. we excluded the reviews that only reported
descriptions of individual studies with no attempt to combine). This resulted in 45 reviews. We
included a further 15 reviews recommended by the project advisory group. These recommended
reviews were Cochrane reviews that included synthesis without meta-analysis, published outside the
sampling dates. This sample of 60 reviews was examined to find out what was, and what was not,
being reported for the synthesis.

We adapted a data extraction template, guided by the ESRC guidance on narrative synthesis[1] and
further texts on conducting narrative synthesis[5-8]. A version of this template was used successfully
in a previous project.[4] Information was gathered on methods reported, methods used to
synthesise data, methods used to examine heterogeneity of reported results, and reported
limitations of the synthesis.

We found that almost half of reviews (n=28/60, 47%) did not state what method was being used as
the main form of synthesis, and over three quarters (n=49/60, 82%) did not provide a description of
these “narrative synthesis” methods. Methods to increase the transparency of the synthesis were
frequently missing, such as providing a table that displayed characteristics of all the included studies
(in one table) (n=40, 67% not provided), and, similarly a table that included all the study results
(n=28/60, 47% not provided). Also, frequently missing was examination of reasons for any identified
heterogeneity between study results (n=16/31, 51% not provided). Finally, around a quarter of
reviews (n=16/60, 27%) did not report limitations of the synthesis methods they used. These results
were used to inform the development of draft reporting items for the Delphi consultation exercise.

3. Delphi consultation exercise and consensus meeting

Delphi processes aim to gather the opinions of a broad range of experts. We conducted an online
modified Delphi exercise, with Round One providing a list of draft items rather than idea
gathering.[13] This is the standard approach to elicit expert opinion for the purposes of developing
research reporting guidelines and previous reporting guidelines have used this modified Delphi
method.[14 15] Ethical approval was obtained from the University of Glasgow College of Social
Sciences Ethics Committee (reference number 400170060). Data Garden at the University of Stirling
provided the online platform for the distribution and collation of the Delphi exercise.



4.1 Delphi participants

We invited 81 systematic review authors, all with experience of conducting narrative synthesis to
take part in the Delphi exercise. We gained a further 10 participants from recommendations from
existing participants, bringing the total number of invited participants to 91. Knowledge within the
SWiM management team and project advisory group was used to compile an initial list of people
with professional expertise of narrative synthesis. This list also included systematic review authors
who had undertaken narrative synthesis, identified in the assessment of current reporting in
Cochrane reviews. Potential participants were contacted via their publically available work email
addresses and invited to participate in the Delphi exercise. The invitation outlined the purpose of the
exercise and provided a link to the online Delphi exercise. The introductory page explained the
process, instructions for completing the exercise, and a participant information sheet. The
participant information sheet provided information about the SWiM project including: provided
information would be de-identified and used anonymously; every effort would be made to maintain
confidentiality; the exercise was conducted using a secure server; and the results were to be saved
onto an encrypted computer and stored according to MRC policy.

The Delphi respondents (51%, n=46/91) provided basic background information about their job role,
type and country of organisation, and experience conducting systematic reviews. The information
was collated and summarised: 87% (n=40/46) were based at a university; 22% (n=10/46) at a non-
profit organisation (some participants reported roles at multiple institutions); 24 participants were
based in the UK, ten in Canada, six in Australia, three in Switzerland and two in the United States
(Table S1). We invited individuals from several low and middle-income countries, however none
participated; we hypothesize that the patterns of responses may reflect the countries that are the
main producers of non-meta-analysis (narrative synthesis) reviews. Over three quarters of the
respondents (78%, n=36/46) had conducted more than six systematic reviews, 63% (n=29/46) had
conducted more than six narrative synthesis systematic reviews.

Table S1 Delphi respondents’ self-reported background details

Role* n (%)
n =46
Systematic reviewer 46 (100%)
Quantitative researcher 10 (22%)
Mixed methods researcher 19 (41%)
Statistician 1(2%)
Editor (peer review journal / Cochrane) 17 (37%)
Practitioner 3(7%)
Other: clinical practice guideline methodologist (1), information scientist (1), 7 (15%)
manager of editorial process (1), qualitative researcher (2), statistician (1),
trainer (1)
Institution* n
University 40 (87%)
Non-profit organisation 10 (22%)
Other: 1(2%)
HTA organization
Country of institution n
UK 24 (52%)
Canada 10 (22%)
Australia 6 (13%)
Other: Switzerland (3), USA (2) 5(11%)




Missing 1(2%)
Number of systematic reviews conducted n

6+ review 36 (78%)
2-5 reviews 10 (22%)
Number of narrative synthesis reviews n

6+ review 29 (63%)
2-5 reviews 11 (24%)
1 review 3(7%)
0 reviews 2 (4%)
Missing 1(2%)

*Some participants reported multiple roles/institutions
4.2 Delphi Round One

Round One presented thirteen items (five items had sub-items). The items were developed in
consultation with the project advisory group, from existing guidance and using the results of the
assessment of current reporting in reviews, as described above in section 2. The participants were
asked to rate each item on a four point Likert scale (essential, desirable, possible, omit). The rating
scale has been successfully used to develop other reporting guidelines (e.g. PRISMA for
Abstracts,[15] TIDieR[14]). Participants were asked to comment on the appropriateness and wording
of each item, and to give any further suggestions on what should be included in the reporting
guideline.

There was a 48% (n=44/91) response rate for Round One. The project team used the rating and
comments to adapt the items for Round Two. There was high agreement for inclusion of the items

(Table S2).

Table S2 Summary results for Round One of Delphi exercise

Item Essential | Desirable | Possible | Omit | Essential | Essential +

(n) (n) (n) (n) (%) Desirable
(%)

1 RATIONALE 24 20 0 2 52.2 95.7

2 OBJECTIVES OF NS 40 4 0 1 88.9 97.8

3 JUSTIFICATION FOR NS 39 4 0 2 86.7 95.6

4 METHODOLOGICAL 27 12 4 2 60.0 86.7

GUIDANCE

5 OUTCOMES 31 6 3 4 70.5 84.1

6 MANAGEMENT OF HETEROGENEITY IN STUDY CHARACTERISTICS

6a (how data categorized) 40 5 0 0 88.9 100.0

6b (rationale for categorization) 27 14 2 1 61.4 93.2

6c ( when categorization occurred) 14 21 8 0 31.8 81.4

7 TRANSFORMING DATA INTO COMMON METRIC

7a (specify common metric) 22 14 6 3 48.9 80.0

7b (how metric calculated) 19 16 5 4 43.2 79.5

7¢ (how metric combined) 21 13 6 4 47.7 77.3

8 WEIGHTING 19 19 5 1 43.2 86.4

9 INVESTIGATION OF HETEROGENEITY IN REPORTED EFFECTS

9a (which outcomes assessed) 19 17 6 2 43.2 81.8

9b (how heterogeneity reported) 16 23 3 2 36.4 88.6




9c (was heterogeneity explained) 13 23 4 4 29.6 81.8
10 INCLUSION OF STUDIES 41 1 p 0 93.2 95.5
11 DATA PRESENTATION METHODS

11a (methods used) 22 14 6 1 51.2 83.7
11b (order in tables and text) 13 20 8 2 30.2 76.7
12 TEXT REPORTING NARRATIVE SYNTHESIS OF SUMMARISED DATA

12a (studies in each comparison) 38 3 1 2 86.6 93.2
12b (summary for each 39 5 0 0 100.0 100.0
comparison)

13 LIMITATIONS OF THE 38 5 1 0 86.6 97.7
SYNTHESIS

4.3 Delphi Round Two

Feedback from the comments and ratings in Round One indicated that three items should be
incorporated into relevant pre-existing items for Round Two. “Objectives of NS” was incorporated
into “Reporting results”, “Methodological guidance” was incorporated into “Common metric”, and
“Outcomes” was incorporated into “Selection of studies”. Many invitees in the UK were unable to
participate in Round One due to industrial action and indicated that they would be interested in

participating in Round Two.

For Round Two, there was a 54% (n=37 of 68) response rate. The revised items were circulated to
the Delphi participants in Round Two for further rating and comments. There were ten items in
Round Two, two with sub-items. All of the items were rated “Essential” or “Desirable” by over 80%
of the participants (Table S3). Again, in response to comments and ratings, the items were revised.

Table S3 Summary results for Round Two of Delphi exercise

Item Essential | Desirable | Possible | Omit | Essential | Essential +

(n) (n) (n) (n) (%) Desirable
(%)

1 RATIONALE 22 14 2 0 57.9 94.7

2 JUSTIFICATION FOR NS 33 3 0 1 89.2 97.3

3 MANAGEMENT OF DIVERSITY IN STUDY CHARACTERISTICS

3a (rationale for groups used) 34 2 1 0 91.9 97.3

3b (changes to groups with 14 20 1 3 89.5

rationale) 36.8

4 TRANSFORMING EFFECTS INTO COMMON METRIC

4a (statistical methods used to 23 9 2 3 86.5

create metric) 62.2

4b (visual methods used to create 16 14 3 4 81.1

metric) 43.2

4c (if multiple metrics, which 31 1 3 3 84.2

metrics applied to which outcomes) 81.6

5 STATISTICAL SYNTHESIS 24 9 2 2 89.2

METHODS 64.9

6 SELECTION OF STUDIES 23 12 0 2 62.2 94.6

7 INVESTIGATION OF 15 22 0 0 100.0

HETEROGENEITY IN REPORTED

EFFECTS 40.5

8 DATA PRESENTATION 25 9 2 0 94.4

METHODS 69.4

9 REPORTING RESULTS 35 1 1 0 94.6 97.3




10 LIMITATIONS OF THE 35 1 1 0

SYNTHESIS

97.3
94.6

4.4 Delphi Round Three

In the third round of the Delphi exercise, there were ten items (two with sub-items). Analysis from
Round Two led to the sub-items for “Transforming data into a common metric” being combined into
one item. The item labelled “Managing diversity in study characteristics” was split into two sub-
items. The revised items were circulated for final rating and comments. There was an 82% (n=32/39)
response rate. Two individuals who did not complete Round Two contacted the project to request
they be included in Round Three. The items were rated as either “Essential” or “Desirable” by over
90% of the participants (Table S4).

Table S4 Summary results for Round Three of Delphi exercise

Item | Item label Essential | Desirable Possible | Omit | Essential | Essential +

(n) (n) (n) (n) (%) Desirable
(%)

1 RATIONALE 19 11 0 1 61.3 96.8

2 JUSTIFICATION FOR NS 30 0 0 1 96.8 96.8

3 MANAGEMENT OF DIVERSITY IN STUDY CHARACTERISTICS

3a (rationale for groups used) 29 1 1 1 90.6 93.8

3b ((changes to groups with rationale) 11 19 0 1 35.5 96.8

4 TRANSFORMING EFFECTS INTO 27 2 2 1 84.4 90.6

COMMON METRIC

5 STATISTICAL SYNTHESIS 24 5 1 1 77.4 93.5

METHODS

6 SELECTION OF STUDIES 30 1 0 1 93.8 96.9

7 INVESTIGATION OF 12 18 1 0 38.7 96.8

HETEROGENEITY IN REPORTED

EFFECTS

8 DATA PRESENTATION METHODS 28 1 1 1 90.3 93.5

9 REPORTING RESULTS 30 1 0 1 93.8 96.9

10 LIMITATIONS OF THE SYNTHESIS 29 0 1 1 93.5 93.5

4.5 Consensus meeting

An expert panel, comprising members of the project advisory group, plus an additional two
methodology experts, participated in a consensus meeting. All participants had expertise in
conducting synthesis of quantitative data, including editors of Cochrane Review Groups, and
representatives from the Campbell Collaboration and NICE. The group discussed the draft content
and wording of each SWiM guideline resulting from the Delphi exercise. Following the meeting, the
guideline was finalised and circulated for final comments. In addition, during the finalisation process,
we informally piloted the guideline to assess face validity. Eight colleagues, who had not been
involved in the Delphi, and with varying levels of experience in conducting systematic reviews, were
asked to read and apply the guideline. Short interviews, conducted by MC, were held with the pilot
participants to identify any clarification required in the items or their explanations. These colleagues
provided feedback on the content and clarity of the guideline items and accompanying explanations.



The feedback was used during the process of finalising the wording of the guideline items and
accompanying explanations.

5 Strengths and limitations

Development of the SWiM guideline has followed a best practice approach to developing reporting
guidelines. This involved extensive consultation and formal consensus with methodological experts
in systematic reviews. The one exception from recommended guideline development practice was
that we did not conduct a full comprehensive literature review for methods guidance.[2] Instead, we
established there was currently no guideline, and a purposive literature search established the most
relevant texts referring to reporting of narrative synthesis, in particular the ESRC guidance.[1] The
moderate response rate to the Delphi exercise may be a possible limitation. However, we believe
that the expertise of those who took part is more important than the number of participants. All the
individuals invited to participate in the Delphi exercise had relevant methodological experience.
While we informally piloted the guideline, with colleagues with experience of systematic reviews
providing feedback on the content and clarity of the items, more formal assessment of the validity of
SWiM would be useful.



Figure S1 Flow chart of review screening
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Abstract

Background: There has been a substantial increase in the conduct of natural experimental evaluations in the last

10 years. This has been driven by advances in methodology, greater availability of large routinely collected datasets,
and a rise in demand for evidence about the impacts of upstream population health interventions. It is important that
researchers, practitioners, commissioners, and users of intervention research are aware of the recent developments.
This new framework updates and extends existing Medical Research Council guidance for using natural experiments to
evaluate population health interventions.

Methods: The framework was developed with input from three international workshops and an online consultation
with researchers, journal editors, funding representatives, and individuals with experience of using and commissioning
natural experimental evaluations. The project team comprised researchers with expertise in natural experimental
evaluations. The project had a funder-assigned oversight group and an advisory group of independent experts.

Results: The framework defines key concepts and provides an overview of recent advances in designing and planning
evaluations of natural experiments, including the relevance of a systems perspective, mixed methods and stakeholder
involvement throughout the process. It provides an overview of the strengths, weaknesses, applicability and limitations
of the range of methods now available, identifies issues of infrastructure and data governance, and provides good
practice considerations.

Limitations: The framework does not provide detailed information for the substantial volume of themes and material
covered, rather an overview of key issues to help the conduct and use of natural experimental evaluations.

Conclusion: This updated and extended framework provides an integrated guide to the use of natural experimental
methods to evaluate population health interventions. The framework provides a range of tools to support its use and
detailed, evidence-informed recommendations for researchers, funders, publishers, and users of evidence.

Study registration: This methodological project was not registered.

Funding: This project was jointly funded by the Medical Research Council (MRC) and National Institute for Health and
Care Research (NIHR), with project reference MC_PC_21009. The work is published in full in Public Health Research;
Vol. 13, No. 3.
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PLAIN LANGUAGE SUMMARY

Plain language summary

Governments and other organisations often make changes, for example bringing in new laws, new taxes or changes
in the way health care is organised. Changes like these, which are not made by researchers, can be called ‘natural
experiments’. As long as some people are affected by a change and some are not, researchers may be able to study the
health effects of the changes anyway. We call this ‘natural experimental evaluation’.

There is already some guidance on how to conduct this type of research, but methods are advancing constantly and this
study needed to update the guidance in a new framework. The researchers formed a writing group to do this, made up
of people with skills and experience in doing evaluations of natural experiments. The researchers also held workshops
and consulted online with a wider group of experts, including people who use the findings of natural experimental
evaluations to help decisions about making public policy. This wider group advised on what should be included in the
framework. The writing group was assigned to write the final framework.

In this framework, the researchers explain key words and phrases. They also explain why it is important to have a broad
definition of a natural experiment. The researchers outline key aspects to bear in mind when designing an evaluation.
These include identifying the best opportunities for evaluations, understanding natural experiments within their real-
world context, using a variety of research methods, obtaining data, involving stakeholders and various other practical
issues. The researchers provide an overview of research methods than can be used, including quantitative, qualitative
and economic methods and combinations of these methods. They also provide advice about combining evidence

from more than one study. The framework will help people design and use evaluations of natural experiments so they
can provide good scientific evidence, but also be as useful as possible for making decisions about how to protect and
improve the health of populations.

X
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Scientific summary

Background

Natural experiments, defined as events outside the control of researchers that divide populations into exposed and
unexposed groups, are a valuable opportunity to evaluate population health and health system interventions. The
conduct of evaluations of these natural experiments has increased substantially since guidance was first published by
the UK Medical Research Council in 2012. This increase was due to advances in relevant methods, greater availability
of large administrative or routinely collected datasets, and a rise in demand for evaluation of natural experimental
interventions delivered at a population level. The original guidance and recent summaries of alternative designs for
natural experimental studies have primarily focused on quantitative methods for measuring the size or effect of
interventions. Therefore, there is a need for an updated and extended framework that provides additional information
on designing and planning natural experimental evaluations, the role of qualitative, mixed methods and economic
evaluation along with quantitative methods, and considerations for evidence synthesis and accessing and using
routinely collected data.

The objective of this framework is to provide an integrated guide for the use of a natural experimental approach to
evaluate population health interventions and to:

e raise awareness among researchers of the range of approaches available for evaluating interventions or other
exposures as natural experiments;

e provide information to help intervention stakeholders, for example in local or central government, decide whether a
natural experimental evaluation would be useful, and if so of what kind; and

e provide information to help journal editors, funders and peer-reviewers to understand the strengths and weaknesses
of funding proposals for, and articles reporting, natural experimental evaluations.

Methods

To develop the framework, the researchers convened a writing group comprising population health researchers from

a range of disciplines, including epidemiology, health economics, public health and sociology, and with methodological
expertise in statistics, qualitative research and evidence synthesis. Firstly they developed a working draft of the
framework, with each member of the group being responsible for drafting one or more chapter. The researchers then
used online workshops and an online consultation to collect expert opinions on the content and coverage of the draft.
Participants in the workshops (n = 21) and consultation (n = 44) comprised researchers and other relevant stakeholders
in Europe, Africa, the Americas and Australasia, including members of research funding boards, journal editors, and
representatives of national and local governments. The researchers asked participants in the consultation to review
each section of the framework, with the additional feedback being used to further refine the content.

Results

This framework has a broader scope than the previously published guidance. Feedback from the workshops and
online consultation was collated and used to revise the content by the writing group. This input helped guide the use
of a broad definition of natural experiment, refine a framework for planning and conducting evaluations of natural
experimental studies, and specify in detail the role and content of analytic methods in evaluations. The content of the
framework presents information to consider when conducting or using natural experimental evaluations, as set out
below.
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SCIENTIFIC SUMMARY

Concepts and definitions

The study defines natural experiments as events or processes outside the control of a researcher that divide a
population into groups with differing degrees of exposure. A natural experimental evaluation uses an event or process
associated with the introduction, delivery or withdrawal of an intervention to evaluate the impact of the intervention.
The researchers argue that this broad definition is preferable to narrower definitions based on particular designs or
methods, as such lists tend to be arbitrary, or on assignment being ‘as-if randomised’ which can be difficult to define or
apply in practice. As methods originating from a range of disciplines are used in the evaluation of natural experiments, a
glossary is provided to define key terms.

Design and planning

An adaptation of the MRC/NIHR framework, for the development and evaluation of complex interventions, provides a
structure for planning and conducting a natural experimental evaluation and highlights the value of applying a complex
systems perspective for the evaluation.

Important stages when scoping and planning a natural experimental evaluation are:

Identifying and theorising the natural experiment: opportunities include difference in time or place in the presence or level
of exposure between otherwise similar subpopulations, policy eligibility criteria that identify some units within a
population but not others as exposed, phased implementation of a policy, randomisation used to assign a policy,
and flaws in policy implementation.

Assessing the evaluability of the natural experiment: using structured engagement with stakeholders to agree on a con-
ceptual model of how the intervention is expected to achieve its impacts, access relevant data, and consider the
costs and usefulness of the evidence. The assessment helps identify key uncertainties and limitations, increases the
likelihood of obtaining intended results, and ensures that questions addressed are relevant for decision-making.

Conducting feasibility studies for the evaluation: assessing whether the evaluation is viable, and the practicalities of
implementing the evaluation design, such as whether routinely collected data adequately captures the necessary
exposures.

Natural experiments typically occur within complex systems that influence health. When evaluating a natural
experiment, considering the implications of the context in which the natural experiment exists helps to understand why
the intervention succeeds or fails to achieve the intended impact.

An evaluation design with a combination of methods, both qualitative and quantitative, is often needed to provide a
comprehensive understanding of a natural experiment, with theory and planning required for how to bring different
study designs, types of data and analyses can be brought together.

As with most evaluation designs, it is good practice to develop a protocol, or methods-appropriate advance study plan,
and to place it in the public domain before analysis commences.

In evaluations of natural experiments there will be a diverse range of stakeholders involved at different stages of both
the natural experiment intervention and the evaluation. Involvement of relevant stakeholders maximises the likelihood
of findings being understood, taken up and used for decision-making.

Quantitative methods

The quantitative methods used will be defined by the research question being investigated and the design features of
the evaluation, with a complex systems perspective likely to require a combination of qualitative methods alongside the
quantitative methods. A variety of quantitative methods will often be required to address threats to internal validity of
the non-randomised natural experiment. An overview of key quantitative methods is provided, avoiding a hierarchy as
the choice of methods should be determined by the research questions and the availability of data, with each method
having strengths and weaknesses and therefore appropriateness of use determined by the circumstances of the
evaluation.

Xii
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Economic evaluation

As there are usually resource constraints for implementations of policies, economic evaluations are valuable in
conjunction with evaluations of effectiveness of the natural experiment. Designing, conducting and reporting
economic evaluations generates specific challenges, including measuring and identifying costs and outcomes, selecting
appropriate analytical methods, identifying the time horizon and considerations of equity.

Qualitative methods

Qualitative methods make an essential contribution to most natural experimental evaluations, with evaluations
benefitting from a mixed-method design incorporating qualitative methods throughout. Key components of an
evaluation in which qualitative methods should be integrated include describing the intervention, the system or
context, developing a theory of change, informing the selection of populations and controls, characterising and
selecting outcomes and indicators, generating data on outcomes, understanding mechanisms and mediators, explaining
change and understanding stakeholders’ perspectives. The evaluation should be planned to ensure that the qualitative
components are incorporated into the evaluation at the appropriate stages of the evaluation to achieve maximum use
of the qualitative data gathered.

Reporting, critical appraisal and evidence synthesis of natural experimental evaluations

Clear reporting of the natural experiment and the evaluation is crucial for the best use and understanding of these
studies. Critical appraisal may be required to understand the rigour of an individual study or undertaken as part of a
synthesis of evidence. There is no single tool that can fully assess the risk of bias of all natural experimental evaluation
study designs. Therefore, the tools available should be considered in terms of their strengths and limitations for the
purpose of a given review. Synthesising evidence from natural experimental evaluations requires consideration of how
to manage the probable diversity in study design and characteristics. For some review topics it may be more valuable to
examine effectiveness in a broader sense rather than an estimated effect size.

Data infrastructure and information governance

Natural experimental evaluations often use data that were originally collected for other purposes. Negotiating access
to such datasets can be a time-consuming, costly and uncertain process, especially if the research involves the linkage
of data from multiple sources. A potential solution to this is to establish secure research platforms, trusted research
environments, designed to maintain security and confidentiality of the data and provide efficient access to researchers.

Recommendations

Good practice considerations
Good practice considerations are provided for different users of the framework, derived from the content of the
updated framework. In condensed form, these recommendations are provided below.

All producers and users of natural experimental evaluations should:

e Understand the design and planning processes of an evaluation of a natural experiment, including how to identify
opportunities for natural experimental evaluation, select the most appropriate evaluation approach and assess the
feasibility of the evaluation.

e Consider the variety and importance of stakeholders.

e Recognise the respective strengths of quantitative, qualitative and integrated analytical approaches, incorporating
perspectives from diverse disciplines, such as economics, social sciences, epidemiology, for investigating the impacts
of natural experiments.

Researchers conducting natural experimental evaluations should:

e Be aware of the circumstances that are likely to give rise to good opportunities for a natural experimental approach.
Adopt methods that are appropriate to the data available and to the processes that determine exposure to the
intervention of interest.

Copyright © 2025 Craig et al. This work was produced by Craig et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social Care. This is an Open
Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution, reproduction and adaptation in any
medium and for any purpose provided that it is properly attributed. See: https://creativecommons.org/licenses/by/4.0/. For attribution the title, original author(s), the publication source - NIHR
Journals Library, and the DOI of the publication must be cited.

xiii



SCIENTIFIC SUMMARY

e Consider adopting a systems thinking approach to evaluating natural experiments.

e Consider using a combination of methods, including alternative methods of effect estimation, robustness checking
and a mixture of qualitative and quantitative methods.

e Adopt open science practices, publishing a protocol or plan of the study in advance in open access journals
or repositories.

e Clearly report the natural experiment event and all stages of the evaluation, including its planning, protocol,
analyses and results, using established reporting standards where available ensuring key details are in plain language
appropriate for the evidence users.

¢ Include a health equity perspective in the evaluation.

e Be aware that evaluation of the strength of evidence from natural experimental evaluations should be based on
detailed appraisal of the strengths and limitations of the study methods, not on broad study labels.

Research funders and commissioners supporting and investing in natural experimental evaluations should:

e Encourage best practice when commissioning or funding natural experimental evaluations, requiring that a protocol
or methods appropriate advance study plan is available prior to analysis commencing, findings are published in open
access journals and the relevant reporting guidelines are followed.

e Establish processes within funding bodies to facilitate flexible and timely responses to prospective natural
experimental evaluation opportunities.

e Support capacity building for natural experiments through investment in infrastructure and the workforce.

e Negotiate with data owners to make routinely collected data both available and linkable to other datasets for
evaluations of policies and programmes.

e When commissioning natural experimental evaluations, be prepared to be flexible and pragmatic and accept that
both the evaluability of the natural experiment and the feasibility of the evaluation require assessment, which may
result in the full evaluation not being viable. Flexibility may also be required when considering the start date and
timescale of the research, as policy interventions can be delayed, changed or withdrawn, the effects of each will
require consideration in an evaluation.

Journal editors, policy-makers, practitioners and other decision-makers publishing and using evidence from natural
experimental evaluations should:

e Provide guidance for authors and reviewers on requirements for reports of natural experimental evaluations.

e Use evidence from high-quality natural experimental evaluations when this is the most appropriate or available form
of evidence, being aware of any limitations of the evaluation.

e Incorporate evaluation plans into the implementation of new policies and programmes.

Conclusion

The new framework has been developed in consultation with international experts in natural experimental evaluations.
It aims to promote the conduct and application of methodologically robust studies where a policy or programme is
amenable to evaluation as it is or has been implemented. The researchers hope it will raise awareness of the whole
range of issues that need to be considered when planning an evaluation or using the results to influence policy. With
the large number of topics covered by the framework, the study aimed to convey the key points with signposting to
more detailed information provided throughout.

Funding
This project was jointly funded by the Medical Research Council (MRC) and National Institute for Health and Care

Research (NIHR), with project reference MC_PC_21009. The work is published in full in Public Health Research; Vol. 13,
No. 3.
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Chapter 1 Introduction

Summary

e The value of natural experimental evaluations for assessing the impacts of interventions on population health is
more widely recognised now than it was a decade ago when the UK Medical Research Council (MRC) guidance was
first published. The use of natural experimental evaluations in population health has since proliferated.

e To make the most of the opportunities for natural experimental evaluations of interventions in population health,
health services and health systems, issues of data infrastructure, information governance and study planning need
to be resolved. Key definitions and concepts need clarification, and agreement is required on the circumstances in
which natural experimental evaluations can provide trustworthy and useful evidence for decision-making.

e This updated and extended guidance discusses a wide range of research methods that can be applied to natural
experiments and places them in the context of good practice in the design, planning, conduct and reporting of
natural experimental evaluations.

Natural experiments, defined in the UK MRC's original guidance (2012) as events outside the control of
researchers that divide populations into exposed and unexposed groups,® have long been utilised as opportunities
to evaluate population health and health system interventions. For the last 50 years natural experimental
evaluations have been overshadowed by the randomised controlled trial (RCT) as the method of choice for
evaluating interventions to improve health, but in the decade or so since the MRC first published guidance on
natural experiments, the balance has shifted. One possible reason for the greater appreciation of the scope

and value of the opportunities, provided by natural experiments, is their successful use in other fields such as
economics.? Another is the availability of a wider range of methods, again mostly developed by economists or by
other social or political scientists working outside the health field, but then applied to good effect within it. A third
possible reason is better availability of large administrative and other ‘big data’ datasets that link information on
exposure to public policies with health and other outcomes, creating more opportunities to apply the methods. A
fourth possible influence is growing demand by policy-makers for timely evidence about ‘what works’ to address
public health problems that are too pervasive and complex to be tackled solely by improved medical treatments
or other individual-level interventions, and where a RCT would be impractical or unethical, or would not provide
the most useful evidence to guide decision-making. Such pervasive and complex problems result in calls for action
to address the social determinants of health. Evaluations of natural experiments are often the most appropriate
approach for evaluating these types of upstream interventions.->

These developments make it timely to revisit and renew the guidance. In this introduction we set out the rationale for
doing so, explain the structure and coverage of the new framework and describe the methods we have used to update
and extend the previous version.

Rationale

Over the past decade, there have been several attempts to summarise alternatives to RCTs for evaluating the

impact of interventions on population health.®® The focus of such overviews is primarily on quantitative methods

for effect estimation. Other aspects of study design and conduct, such as how to identify a good opportunity for

a natural experimental evaluation, or how to place effect estimates into a broader model of whether, how and in

what circumstances an intervention achieves its effects, have largely been neglected. Some of these papers apply a
hierarchy of study designs to natural experiments that unhelpfully restricts the range of methods that should be used
to evaluate them.? There remains substantial uncertainty about key definitions and concepts, about how widely or
narrowly natural experiments should be defined, and about the range of methods that should be considered as part

of the methodological toolkit for evaluation. We take the view that, while unbiased estimates of effectiveness are an
important goal of evaluations, these are not the only goal and may be unachievable in some circumstances.' If research
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seeks to produce evidence that is useful for decision-making, a range of methods is likely to be required, including those
that work in situations when a planned experiment, such as a RCT, would not be feasible or ethical.

In this new framework, the researchers therefore review a range of methods that can contribute to a natural
experimental evaluation and situate them in the context of the diverse circumstances in which a natural experimental
approach might be useful. The researchers intend the framework to provide a single, integrated, up-to-date guide to the
use of a natural experimental approach to evaluate population health interventions and to:

e raise awareness among researchers of the range of approaches available for evaluating interventions as natural
experiments and provide signposts to the more detailed methodological literature;

e provide clearly targeted messages for intervention stakeholders (e.g. in local or central government) to help them
decide whether a natural experimental evaluation would be useful, and if so of what kind; and

e provide information to help journal editors, funders and peer-reviewers to understand the strengths and weaknesses
of funding proposals for, and articles reporting, natural experimental evaluations.

Natural experimental evaluations have already proved their value across a wide and disparate range of health and
non-health policy areas, providing otherwise unobtainable evidence about the effects on population health of clean
air legislation, new transport infrastructure, food policy interventions, suicide prevention, tobacco and gun control,
trade agreements, nonpharmaceutical pandemic control measures, and many other kinds of policies and programmes.
The researchers believe they can contribute much to these and other areas. It is the researchers hope that this new
framework, on how to identify opportunities for natural experimental evaluation, how to design, conduct, report and
synthesise the evidence from such studies, and on what kinds of research infrastructure and governance processes are
needed, will help to realise this potential.
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Chapter 2 Methods for developing the framework

Summary

e Development of the framework involved convening a writing group and an advisory group, and holding expert
workshops and an online consultation to gather expert opinions on the content of the framework.

e The advisory group included stakeholders with experience of using natural experimental evidence and with
methodological expertise to provide input at key stages of the project.

e Three workshops were held online to enable participants from Europe, Africa, the Americas and Australasia to
provide feedback on an initial draft of the framework.

e An online consultation invited participants to review each chapter of the revised framework. Invitations were
distributed worldwide and received input from researchers, members of research funding boards, policy-makers,
journal editors and representatives of national and local governments.

e Feedback from the workshops and consultation was used by the writing group to finalise the framework, with drafts
of the framework provided to the advisory and oversight groups.

The researchers formed a project writing group, reporting to a funders’ oversight group, and convened a stakeholder
advisory group. After developing a first draft of the framework, the researchers undertook a consultation process using
online workshops and an online consultation to seek recommendations on what content to include in the updated
guidance for conducting and using natural experimental evaluations.

The project writing group comprised population health researchers representing a range of disciplines and methods,
including epidemiology, statistics, health economics, public health, qualitative and evidence synthesis research.
Sections of the framework were developed by subgroups of the writing group, with drafts shared with the full group
for comment and additional input. Monthly meetings were held throughout the project to assess timeline appraisal and
study goals and objectives. This included regular communication with Social and Public Health Sciences Unit staff who
assisted with the practicalities and logistics of the online consultation questionnaire data collection.

An advisory group was convened to represent key stakeholders in natural experimental evaluations, including those
with experience of using natural experimental evidence in addition to members with methodological expertise. The
group met quarterly over the course of the project, with the responsibility to provide expert input and discuss progress
against key milestones of the project. An oversight group was convened by the funders, comprising representatives of
the MRC and NIHR, including the MRC-NIHR Methodology Advisory Group, and the UKRI MRC Population Health,
Population Health Sciences, the Public Health Intervention Development funding boards and the NIHR Public Health
Research Programme. This group met every 2 months with members of the project team to provide oversight of the
content and progress of the project. Members of the advisory and oversight groups are listed in Appendix 1.

Parts of this text have been reproduced from Craig et al.!* This is an Open Access article distributed in accordance with
the terms of the Creative Commons Attribution (CC BY 4.0) license, which permits others to distribute, remix, adapt and
build upon this work, for commercial use, provided the original work is properly cited. See: https://creativecommons.
org/licenses/by/4.0/. The text below includes minor additions and formatting changes to the original text.

Expert workshops

The writing group developed a first draft of the framework, creating an outline of proposed sections for the framework
and key issues for those sections to include. Online expert workshops were held to obtain expert opinions from
international researchers, policy-makers, funders and journal editors, on the first draft of the framework, a key decision
point in the development of the framework. The objectives were to identify additional content, unnecessary content,
any topics of contention, and any required revisions to the structure of the framework.
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There were three workshops, each with the same content, to enable participants from different time zones (North

and South America, Europe and Africa and Australasia) to partake at a suitable time. In advance of each workshop,
participants were provided with a briefing document summarising the project objective, questions for the workshop
sessions based on the above objective, plus specific issues for the proposed framework chapters and a copy of an article
by the project team highlighting issues relating to natural experimental evaluations.*? The questions used to prompt
discussion are presented in Table 1.

The briefing document and the workshop format were split into three sessions:

Session A examined coverage of the framework, and concepts and definitions used in the framework guidance.
Session B focused on processes relating to natural experimental evaluations: design and planning, pre registration
of evaluations, infrastructure and information governance for the use of administrative data, and engaging policy-
makers and other stakeholders.

Session C focused on methods: quantitative, qualitative, mixed methods, economic evaluations, reporting and
evidence synthesis.

TABLE 1 Workshop questions

Session A: Coverage, concepts and definitions

Coverage

1. Does the proposed list of sections provide a comprehensive and coherent structure for the guidance?

2. Are there any key issues that do not fit within the proposed structure?

Concepts and definitions

1. s this broad definition of natural experimental evaluations appropriate? If not, how can it usefully be made more specific?

2. Would it be useful to include in the guidance a glossary along the lines of Table 3? If so, are there any key terms missing? Are brief sum-
maries of the kind illustrated likely to be useful. Would links to references for more formal definitions be helpful?

Session B: Process

Design and planning

1. Does the framework provide a useful structure for planning and conducting a natural experimental evaluation?
Are there other aspects of design and planning natural experimental evaluations that should be addressed in this guidance?

2. Have we identified the most important sets of circumstances that provide opportunities for natural experimental evaluations? Are there
others we should add to the list?

Pre registration of natural experimental evaluations

1. How can trial registration systems, designed for prospective studies, be adapted to the requirements of retrospective studies?

2. How can the benefits of registration be aligned with need for flexibility in study protocols?

3. What additional safeguards, if any, are needed to ensure transparency in the conduct and reporting of natural experimental evaluations?
4. What can funders and journal editors do to support transparency in the conduct and reporting of natural experimental evaluations?
Infrastructure and information governance for the use of administrative data

1. What are the most important barriers to the efficient use of routinely collected data for natural experimental evaluations?

2. How can these barriers be removed or minimised, while still preserving data security?

3. Are there examples of good practice (e.g. effective infrastructures for making data available, or streamlined approaches to information
governance) that we should highlight in the guidance?
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TABLE 1 Workshop questions (continued)

Engaging policy-makers and other stakeholders

1. Are there good examples of guidance on the use of natural experimental evaluations to inform policy-making from countries other than
the UK?

2. What other approaches might help to improve the understanding and use of natural experimental evaluation evidence by decision-
makers, especially those outside central government?

Session C: Methods
Quantitative methods

1. Are any important methods missing from the list above? Have we included any that do not belong (e.g. because they could not be used
to identify a causal effect in any circumstances)?

2. s there a hierarchy among the methods, or should they be seen as a toolkit?

3. s a target trial framework a useful way of evaluating natural experimental evaluations study designs? Are there more straightforward
alternatives?

Economic evaluation of natural experimental evaluations

1. The MRC/NIHR framework for developing and evaluating complex interventions recommends CCA and CBA as the most appropriate
forms of economic evaluation, and the adoption of a broad (e.g. societal) rather than a narrow (e.g. provider) perspective for identifying
costs and outcomes. Do these recommendations also apply to natural experimental evaluations?

2. Does the incorporation of economic evaluation into a natural experimental evaluation pose specific challenges over and above those
associated with any evaluation of a complex intervention. Are there good examples of how these have been addressed?

Qualitative methods

1. The guidance currently focuses on practical issues and not on methodological theory around qualitative natural experimental evaluation
design. Do you agree with this emphasis?

2. The section is aiming to be ‘theory neutral’ and does not compare different theoretical frameworks or designs,
e.g. realist designs, normalisation process theory, etc. Do you agree?

3. Can a natural experimental evaluation rely entirely on qualitative methods, for example to understand change, mechanisms and me-
diators, or the perspectives and practices of intervention stakeholders, or should such methods always be used in conjunction with
guantitative methods of effect estimation?

Integrated, mixed- and multimethod evaluations

1. Practicalities aside, are any of the methods listed clearly preferable to the others?

2. Taking practicalities into account, which method or methods are most appropriate to natural experimental evaluations?
Reporting

1. Are existing reporting guidelines adequate for reporting natural experimental evaluations, or is there value in extending them to cover
issues specific to natural experimental evaluations?

Critical appraisal and evidence synthesis

1. What balance would users find most useful between conceptual and practical issues in guidance for appraising and synthesising natural
experimental evaluation evidence?

2. To what extent are the challenges for critical appraisal and evidence synthesis of natural experimental evaluations particular to NEEs?

3. lIs it best to use ROBINS-I and GRADE to assess risk of bias and certainty of evidence, despite the challenges involved, or are there
other approaches that are sufficiently rigorous but more straightforward?

Respondents were recruited for the workshop through co-investigator and advisory group networks and individuals
identified as the framework was developed. Authors of academic articles, reporting natural experimental evaluations in
population health, were identified as the framework content was developed and invited to participate in the workshop.
Relevant stakeholders in the research community were also recruited, representing funders from international funding
boards, journal editors and peer reviewers of journal reporting on natural experimental evaluations. Knowledge within
the project team and a project advisory group was used to add to the list of people with professional expertise of
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natural experimental evaluations of population health interventions. A total of 72 individuals were invited to attend, 23
accepted the invitation and 21 participants attended. Each workshop lasted approximately 3 hours.

Results: key points emerging from the expert workshops

Concepts and definitions

The definition of ‘natural experiment’ needed to be revised. While there was some support for a narrow definition of

a natural experiment that focuses on assignment being ‘as-if randomised’, others in the workshop supported the idea
that this would rule out many studies that this framework is intended to cover. Therefore, the researchers aimed for

a compromise, explaining that there is a spectrum of studies, keeping the definition broad to make the guidance as
useful as possible while acknowledging the strength of a natural experimental evaluation involving ‘as-if randomised’
allocation. It was noted that the perspective of the definition is from the starting point of having an event or policy that
is to be evaluated and exploring how that can be done.

Design and planning

There was support for adapting the framework for evaluating complex interventions for planning and conducting
natural experimental studies. Use of the framework for complex interventions entailed some modifications to be made
as some of the content (e.g. that parts relating to the development, refinement and implementation of the intervention)
was not relevant to this natural experimental evaluations framework.

Quantitative methods

The researchers’ original list of methods required revision to clarify between study designs, analytic methods, and
additional design features. The workshop feedback suggested that the current list mixed study designs and methods.
It was suggested that there be three sections, study designs, analytical methods and additional testing to establish
causal inference.

Economic evaluation

There was need to clarify issues that are specific to natural experimental evaluations, for example uncertainty of
effect estimates, difficulty of obtaining retrospective cost data, rather than those that are common to all complex
interventions. One key challenge is that of obtaining estimates of costs. With evaluations involving natural experiment
interventions there are more assumptions that must be made as in many cases the researcher cannot design their own
data collection.

Qualitative methods

Further information was added on the consideration of the role of qualitative methods in evaluating natural
experimental evaluations. There was general acceptance that qualitative methods are a useful adjunct to quantitative
methods of effect estimation, but a strong view from some participants that studies relying exclusively on qualitative
methods were beyond the scope of the framework.

Evidence synthesis

There was discussion of the extent to which all the issues can be covered. There was clarification that the framework
will focus on signposting both the issues that arise when appraising or synthesising evaluations of natural experiments
and signpost tools and guidance that will help.

Online consultation

Following revisions to the framework, in response to feedback from the workshops, an online consultation was
developed to consolidate the content of the framework. A draft of the framework was provided in which each section
had a bullet point introduction of key messages, giving the option to continue reading the full text of the section,
answer questions and provide comments on the section, or move forward to the next section. Questions asked of the
participants are provided in Appendix 1, Table 8. The respondents were invited to provide their details to be included in
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acknowledgements (see Appendix 1, Table 9), or alternatively to complete the consultation anonymously. All responses
were de-identified and no statements were linked to particular respondents.

The consultation was open for 7 weeks, from 21 September 2022 until 8 November 2022. An initial list of 95
individuals were invited to partake, including individuals involved in commissioning, conducting, and using evidence
from natural experimental evaluations, that is researchers, local and national government representatives and
practitioners, policy-makers, journal editors and funder representatives. Invitees were identified from among those
invited to the previous workshops, recommendations from the project advisory group, and ‘snowball’ invitation
suggestions from participants. Members of the NIHR School for Public Health Research (SPHR) Network for the use of
Natural Experiments in Public Health were also invited. By the closing date 200 people had been invited to participate;
the intention was to share the consultation widely and a high response rate was not anticipated.

Participants were invited by e-mail, outlining the purpose of the consultation and inviting them to reply indicating
whether they would partake. When the participant accepted, their e-mail address was added to an access list for
the consultation and they were provided a link to the online consultation questionnaire. The introductory page of
the questionnaire provided a clear plain language statement explaining the consultation and a PDF document of full
participant information details relating to the consultation.

Results from the online consultation

There were 44 completed responses. Participants provided details of their roles; many provided information about
multiple roles. Most respondents were researchers (intervention n = 18, quantitative n = 39, qualitative n = 17), and
several were members of funding boards (n = 6), representatives of a funding body (n = 1), journal editors (n = 8), policy-
makers (n = 1), practitioners (n = 2) or clinicians (n = 5). Most respondents reported a university as their institution

(n = 41) although some participants had dual or multiple roles, and some respondents reported their organisations as
public sector (n = 5), not for profit (n = 2) or a for-profit organisation (n = 2). Summaries of feedback from the online
consultation are outlined in Table 2.

TABLE 2 Summaries of online consultation feedback for each framework section

Framework section

Concepts and definitions

e Explanation of a natural experiment: a natural experiment includes an instance where exposure was changed as the result of some ex-
ogenous event, something that we can harness. Suggestion current first sentence of the explanation does not differentiate enough from
observational data.

e Clarifications of the definitions of natural experimental evaluations and natural experimental studies, state explicitly if the terms are
used interchangeably. Request to clarify whether the terms ‘natural experiment’ and ‘natural experimental evaluation’ are different.

e Queries on meaning of ‘intervention’ as used in this framework, whether this covers a natural experiment.
e Several suggestions for additional definitions including the concept of contamination of comparison groups and scale.

e Clarifications for theory of change, whether this includes the role of contextual circumstances, how does theory of change differ from
programme theory, and whether a theory of change could theorise how and why a natural experiment (rather than an intervention)
impacts on outcomes of interest.

e Request for more explanation of system boundary.
e Suggestion that the definition of positivity should be strengthened by amending ‘possible’ to 'all key!, ‘there are observations in all key....

e Suggestion that the definition of triangulation could be altered to reflect that this can exist across investigators triangulation, theory,
data source, in addition to methods triangulation.

continued
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TABLE 2 Summaries of online consultation feedback for each framework section (continued)

Framework section

Design and planning

Stakeholders: include the importance of community stakeholders.
Evaluability: suggestion to reduce this content.
Suggestion that a key stage missing that is ‘characterising the intervention’.

Feasibility: suggestion to emphasise an audit to assess the basic feasibility of the intervention by assessing things like exposure, access
and completion.

Equity: several comments to expand content on equity. If economic evaluation is included also include information about impact on
equity and on climate.

Requests to clarify the role of qualitative methods in the framework.
Suggestion to include information about integrating research methods.

Subsection on discovering and theorising natural experiments has text in a box that should be in the main text.

Quantitative methods

Query the accuracy of ‘always be a certain degree of self-selection into the exposed or unexposed group’. A natural experiment where
units of people are assigned to different policies may have less contamination than a randomised trial.

Query of explanation of exposure ‘we have treated exposure to the intervention as being uniform across the exposure group ...’ People
change their exposure levels all the time in repeated measures studies ‘naturally’, and we harness this as researchers. A natural experi-
ment though is where that variation in exposure is (to varying extents) exogenous.

Suggestion to include directed acyclic graphs to inform model inputs.
Query of where systems and systems thinking come into this section.

Queries about the labelling and apparent hierarchy of study methods.

Economic evaluation

Several suggestions to expand content on equity.
Clarify meaning of ‘dynamic microsimulation models’.

Recommendation that this guidance needs to reach commissioners of evaluations who often request an economic evaluation when it is
near-impossible due to study design or lack of data.

Suggestion to highlight that the ideal outcomes for a natural experimental evaluation may be quite different from the outcomes or
effects needed for a full cost-effectiveness evaluation.

Qualitative methods

Queries on why the framework is recommending qualitative methods.

Suggestion to include process tracing as a useful method. Suggestion to mention system mapping techniques being used to explore and
describe the system in which an intervention operates.

Suggestion to add policy process analysis as another potential way that qualitative analyses can support natural experimental evalua-
tions.

Suggestion to add that qualitative methods are important for understanding assignment mechanisms and how the implementation of an
intervention or policy can affect treatment exposure in unplanned ways.

Critical appraisal and evidence synthesis

Provide more guidance on searching, involve an information specialist and consult with experts in the field.
Emphasise that all studies, including randomised controlled trials and non-randomised studies, are at risk of bias.
Clarify what is meant by ‘depending on how tightly natural experimental evaluations are being defined’.

Improve the structure of the synthesising results section.
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TABLE 2 Summaries of online consultation feedback for each framework section (continued)

Framework section

Infrastructure and information governance

e Suggestion for additional text expanding on the population basis of data linkage. Some trusted research environments link data be-
tween two or more datasets while others use a more population-based spine. It is important that the limitations of the population base
are reported for trusted research environments.

e Recognise that some types of existing data can be expensive, e.g. sales and purchasing data, datasets developed for commercial purpos-
es.

e Examples of data linkage from Denmark, which includes school outcomes, personal medical trajectories, personal income information,
UK Open SAFELY, Brazil CIDACS, Australia The Provincial Health Data Centre of the Western Cape Province, the Multi Agency Data
Integration Project (MADIP) and the (in development) National Disability Data Asset (NDDA), Canada - The Data Liberation Initiative
(DLI), New Zealand SNZ IDI.

Reporting and good practice considerations

e Reporting resources are weighted towards quantitative methods.

Suggestions for considerations for all framework users:

e Emphasise the role of multiple actors in the co-creation of a rigorous evaluation.
e Encourage more co-creation in policy and or practice partnerships.

e Raise awareness of the unpredictability in researching natural experiments which means not all scoped opportunities will result in
evaluations. Therefore, it is good practice to stop when no meaningful evaluation is possible; research environments accommodate the
uncertainty of these studies and facilitate publication of altered or discontinued evaluations.

e Research funding bodies to increase flexibility and speed to respond to prospective natural experimental evaluation opportunities.

o Natural experimental evaluations are likely to have some methodological imperfections and limitations that may
be more obvious than those found in a well-designed randomised controlled trial. However, funding research into many important poli-
cies and interventions which are not amenable to trials requires a willingness to tolerate these imperfections.

Suggestions for considerations for researchers:
e Stress the importance of flexibility.

e Suggest there is a duty on the part of researchers to educate the consumers of their research on the nuances and assumptions that
underpin the analysis. This includes:

e In many studies there can be vagueness about ‘the effect’. Ensure the estimand, the treatment effect, is clearly defined, explaining the
quantity being measured and the relevant subpopulation.

e There is often a lack of a clear definition of the counterfactual.
e There is a need for clear language, lay language descriptions of assumptions that are made during analysis.
Suggestion for commissioners of natural experimental evaluations:

e Avoid being over-prescriptive in the type of evaluation commissioned, to allow the researchers to make the best use of the data availa-
ble, e.g. to avoid specifying an economic evaluation unless certain the data are available.

IDI, Integrated Data Infrastructure.

In addition to revisions made by the writing group in response to the feedback summarised above, decisions made by
the writing group after discussion and further feedback from the advisory group, include those listed below.

Terminology

Clarification was required in Concepts and definitions that the framework focuses on natural experimental evaluations;
however, the terms ‘natural experimental evaluations’ and ‘natural experimental studies’ were on occasion used
interchangeably. Clarification was also required in the Introduction and Concepts and definitions section that
‘intervention’ is used in a broad sense to include policies, etc. Sometimes ‘intervention or event’ is used. It was
recommended that abbreviations be kept to a minimum.
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There was recommendation for an introduction to provide background to the framework, including a statement of the
objectives, differences from original guidance, very brief methods and a summary paragraph of the sections.

Equity

There were comments from the consultation to expand content on equity, if economic evaluation is included then
there should be inclusion of information about impact on equity and on climate. The researchers will ensure they
address equity in the relevant sections and contexts, particularly in Design and planning, emphasising the importance of
considering impact on equity but not mandatory. Considering impact on climate will also be mentioned in Design and
planning, although not all natural experimental evaluations will have a direct climate impact.

Stakeholders

Feedback relating to stakeholders resulted in the following updates to the framework. Emphasis on the importance

of working with various stakeholders and that it is clear this term covers a broad scope of individuals/organisations

at different stages of the natural experiment and the evaluation. Acknowledgement of the possible complexities of
stakeholder relationships, where there may be conflicts of interests or political sensitivities in relation to the evaluation.
In the Design and planning section, recommendation to establish clear terms of engagement with stakeholders and note
that having a published protocol for the evaluation will provide transparency and information of the independence of
the evaluation from the original natural experiment.

Mixed/integrated methods

Feedback recommended that this information should not get lost when moved from being a standalone section to
Design and planning. This included checking that the information was adequately referred to in Introduction, Concepts,
Design and planning, Quantitative methods, and Qualitative methods sections, with signposting sentences signalling the
importance of mixed methods and appropriate cross referencing to the main content in the Design and planning section.
An example of process tracing, combining both quantitative and qualitative research, was added as an example in a box.

Glossary
We checked for additional key terms from other sections, for example from the Economic evaluation section.

Design and planning

As this section covered too many topics, it was appropriate to split this into two parts. More information was

included about stakeholders, the importance of stakeholders and collaborative work, the wide range of individuals or
organisations the term ‘stakeholder’ may cover, that different stakeholder groups will be relevant at different stages of
the natural experimental intervention and the evaluation, and issues of conflict of interest for the evaluation.

Quantitative methods

There was a suggestion to restructure the study design table to have two parts: analytical methods (simple before/after,
interrupted time series (ITS) matching, difference-in-difference, regression discontinuity, and synthetic control) and
data structures: cross-sectional, repeated cross-sectional, panel data, pseudo-panel data and different units of analysis
(individual or aggregated). After discussion, it was decided that the distinctions between analytical methods and study
designs becomes complicated and less clear and therefore the preamble, before the descriptions of the quantitative
methods, will be adjusted to explain the purpose of the descriptions provided. It was decided to add a more detailed
introduction to the table describing the methods, explaining the structure and why this includes both ways of gathering
data and analytical methods.

Economic evaluation

More information was added to highlight that ideal outcomes for a natural experimental evaluation may be quite
different from the outcomes needed for a full cost-effectiveness analysis (CEA). Further suggested changes were to
discuss that the costs and benefits may be borne by different jurisdictions, thus not directly ‘cost savings’ and there was
inclusion of further information about the use of microsimulation models.
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Infrastructure and information governance

A box describing Centre for Data and Knowledge Integration for Health (CIDACS), as an example from a LMIC, was
included. Another example suggested was the potential of the Malawi Epidemiology and Intervention Research Unit
(MEIRU).

Finalising the framework

De-identified feedback from the online consultation was summarised and collated to gather advice on the content
of the framework. The writing team used the feedback from the consultation to revise the guidance accordingly.
Throughout the project stages, drafts of the framework were provided to the advisory group and the oversight group
for feedback.

The good practice considerations were developed by the writing team as summaries of key messages contained in
the framework for different users of the framework. The good practice considerations were included in the online
consultation to give participants the opportunity to comment and make further suggestions.

Limitations

The framework provides an overview and signposts to available information, rather than covering all topics in detail. A
limitation of the framework is that methods are constantly being developed and enhanced. This study raises awareness
of continually improving methods; however, in future, there will be further developments requiring updates of the
framework. There are some issues relating to conducting or using evidence from natural experimental evaluations that
remain to be resolved, for example how best to conduct economic evaluations, or how to assess the risk of bias of
some types of natural experimental evaluations. The researchers acknowledge that no participants in the project were
recruited specifically for their experience as patients or as having been exposed to particular interventions. However,
the aim of the study was to develop methodological guidance with input required from methods experts, and individuals
with experience of developing, commissioning, and using evidence from natural experimental evaluations. Given the
nature of interventions studied in natural experimental evaluations, most participants also had lived experience of such
interventions, although we recognise that professional participants are not representative of all public groups. The
researchers also acknowledge that despite getting wide input from across geographical regions, representation from
participants with expertise in low-income country settings was limited.

Research recommendations

Recommendations resulting from the development of the framework were incorporated into the framework, with Good
practice considerations providing good practice considerations when planning, commissioning, conducting, reporting,
and using evidence from natural experimental evaluations. These recommendations are designed for specific audiences.
In addition to recommendations for all producers or users of natural experimental evidence, there are specific
considerations for those conducting, supporting and investing in, and publishing and using evidence from natural
experimental evaluations. As noted in the limitations paragraph above, methods will continue to be developed that

will be useful to apply in relation to this framework. There is a need for further development of methods to conduct
economic evaluations, assess risk of bias, and synthesise natural experimental evaluations.
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Chapter 3 Framework for using natural experiments
to evaluate population health interventions

Structure of the framework

Concepts and definitions discusses how broadly or narrowly natural experiments should be defined® and whether it is
useful to distinguish sharply between natural experimental evaluations and other observational studies that attempt
to identify causal relationships using changes or variation in exposure. The researchers argue for a broad definition
and explain why attempts to narrow the definition to include only studies that use one of a prescribed range of
methods, such as those that can address unobserved confounding’ or that satisfy some other criterion such as ‘as-if
randomisation’,** are unsatisfactory. Given the diverse disciplinary origins of the methods used to evaluate natural
experiments, the researchers also provide a glossary of key terms.

Design and planning: concepts suggests a framework for planning natural experimental evaluations and discusses the sets
of circumstances that are likely to generate useful opportunities for studies of this kind. A number of such situations
recur in the literature and provide useful pointers for the design of future studies. This section also reviews the use

of mixed and integrated methods. It discusses assessing the evaluability of the natural experiment and the feasibility

of the evaluation design, how best to involve stakeholders and highlights the importance of study registration and
independent oversight.

Researchers planning a natural experimental evaluation can now draw on an extensive methodological toolkit. Whereas
previous guidance and overviews have tended to focus on quantitative methods for effect estimation, we argue for

a wider scope. Including qualitative methods can provide vital information about threats to validity, possible causal
mechanisms and how the assignment process for an intervention actually operates in practice. Qualitative methods

and Economic evaluation review the main quantitative methods available to researchers and issues arising in the use of
economic evaluation methods within natural experimental evaluations, and Qualitative methods provides an overview of
where qualitative methods contribute.

Reporting, critical appraisal and evidence synthesis signposts readers to relevant reporting guidance. The researchers
review issues arising in the synthesis of evidence from natural experimental evaluations, which remains challenging®>¢
despite recent improvements in the tools available for assessing risk of bias” and combining evidence from different
study designs.'8%?

Many natural experimental evaluations are conducted retrospectively, so good-quality routinely collected data - either
from administrative systems or other sources of ‘real-world data’, population surveys or combinations of such sources

- is critical, as are streamlined and proportionate systems of information governance. As researchers are typically not

in control of these data-gathering processes, a good understanding of the strengths and weaknesses of such sources is
also vital, and in Infrastructure and information governance, the study reviews recent improvements in data infrastructure.

Finally, in Good practice considerations, the study presents good practice considerations synthesised from the preceding
chapters and picks out issues particularly pertinent to researchers, publishers and key users of natural experimental
evidence, such as policy-makers.

Parts of this text have been reproduced from Craig et al.** This is an Open Access article distributed in accordance with
the terms of the Creative Commons Attribution (CC BY 4.0) license, which permits others to distribute, remix, adapt and
build upon this work, for commercial use, provided the original work is properly cited. See: https://creativecommons.
org/licenses/by/4.0/. The text below includes minor additions and formatting changes to the original text.
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Concepts and definitions
Summary

e The framework defines natural experiments as events or processes outside the control of a researcher that divide a
population into groups with differing degrees of exposure.

e A natural experimental evaluation uses an event or process associated with the introduction, delivery or withdrawal
of an intervention to evaluate the impact of the intervention.

e Natural experimental evaluations are distinguished from the broader range of observational studies by their focus on
a specific event or process that determines exposure, rather than by their use of one or more of a prescribed range
of research methods, or by the extent to which the assignment process approximates randomisation.

e Methods used in the evaluation of natural experiments originated in a range of disciplines, leading to the use of
different terms for similar concepts; therefore, the framework provides a glossary defining key terms as they are used
in this guidance.

The value of natural experiments is that they widen the range of interventions and outcomes that can be evaluated
beyond those that are amenable to experimental manipulation. These experiments provide opportunities to evaluate
outcomes that are by-products of, rather than the main purpose of, the intervention and which would not provide a
persuasive or ethically sound basis for experimental manipulation.?° They can be studied retrospectively and used to
evaluate long-term outcomes that might be impractical to include in a prospective study. And they can be used to
evaluate very large-scale or irreversible interventions, such as national policy changes or large public infrastructure
investments, where prior political or financial commitments can make experimentation unattractive to decision-makers.
A widely used example of a natural experiment, relevant to population health, might be the raising of the minimum
school leaving age.?* As the motivation is to raise educational standards rather than to improve health, conducting a trial
to identify health impacts, which may take many years to emerge, is unlikely to be acceptable, either to policy-makers
or to the young people who would be affected. Natural experimental evaluations have been conducted comparing the
health in adulthood of cohorts who reach the minimum school leaving age before and after the change is made, using
data that is routinely collected on health outcomes, for example via surveys or vital events recording.?>-?°

For this updated framework, as in the first version of the MRC guidance on natural experiments,* the researchers
adopted a broad definition of natural experiments as events, processes outside the control of a researcher that

divide a population into exposed or unexposed subpopulations, or into groups with differing degrees of exposure. A
natural experimental evaluation uses data emerging from the introduction, delivery or (less commonly) withdrawal of
an intervention to evaluate the impact of the intervention on some outcome or range of outcomes. Evidence from
such studies can also be accumulated to evaluate questions about more general exposures (such as the effect of
income or income inequality on health), but what distinguishes a natural experimental study from the broader range of
observational studies is its focus on a specific event or process that determines exposure.

This broad definition contrasts with other approaches that define natural experimental studies in terms of the use of one
or more of a prescribed range of methods, such as those that can address unobserved confounding,’” or satisfy some other
criterion such as ‘as-if randomisation’.’* The researchers question the practical value and applicability of such restrictions.
Design labels are an inadequate proxy for study quality, which depends critically on the extent to which assumptions are
tested, threats to validity evaluated and robustness checks performed. Lists of ‘approved’ methods can rapidly become
dated as new methods are developed and existing ones refined. Whether a method can be applied satisfactorily in a
particular case depends as much on the specific details of the process determining exposure to the intervention as it does
on the general properties of the method, and a good-qualitative understanding of this ‘assignment process’ is vital to the
appropriate choice and application of quantitative methods of effect estimation.

The extent to which an assignment process approximates randomisation is a useful starting point for assessing risk of
bias due to selective exposure to an intervention, but ‘as-if randomisation’ is hard to define precisely. It can only be
assessed by comparing exposed and unexposed groups in terms of observed confounders, whereas the key question is
whether the groups are similar on both observed and unobserved confounders. We suggest that it is helpful to think of
‘as-if randomisation’ as defining one end of one spectrum along which natural experimental studies lie. It captures one
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important characteristic of such studies rather than providing a criterion that distinguishes them from other kinds of
observational study. We recommend the use of a target trial approach (see definition in Table 3) for a full assessment of
risk of bias in a natural experimental study, de Vocht et al.*® rather than reliance either on a single criterion such as ‘as-if
randomness’ or on the use of one or more of a prescribed range of methods.

TABLE 3 Glossary

As-if randomisation

Assignment,
allocation

Causal estimand

Concurrent
interventions (or
co-interventions)

Confounding, con-
founder (observed,
unobserved)

Control, comparator,

counterfactual

Covariate

Exposure

Exchangeability

|dentification, iden-
tifying assumption

Instrument, instru-
mental variable

Intervention

Natural experiment

Natural experimen-
tal evaluation

Negative control
outcomes,
non-equivalent-
dependent variables

A process that determines exposure to an intervention that is effectively random, such that the exposed and
unexposed groups that result are balanced in terms of both observed and unobserved confounders, even if it does
not involve the kind of formal randomisation process that would be used in a randomised controlled trial.

The process that determines whether units (which may be individual people, groups of people, geographical areas, or
other aggregates) are exposed to the intervention that is being studied. Also referred to as the data generating process.

See treatment effect.

A common source of confounding in natural experimental evaluations is when one or more interventions, other than
the intervention being studied, are implemented at around the same time. Depending on the extent of overlap in
exposure, it may be possible to disentangle the effects - e.g. by focusing on outcomes specific to the intervention of
interest, or on populations exposed to one intervention but not the other(s).

Confounding refers to the mixing of the effects of the intervention (or exposure of interest) with the effects of
characteristics associated with the intervention. Confounding by observed characteristics (i.e. those on which data
are available) can be addressed using a statistical model. Some natural experimental study designs go a step further
and use a combination of assumptions about the assignment process and statistical modelling to also address
unobserved confounders.

Controls (often also referred to as comparators) are unexposed units. Outcomes among the controls are used to
estimate the counterfactual, in the sense that they represent the outcomes that would occur in the absence of
exposure. In an interrupted time series study, for example (see Quantitative methods), the pre-intervention trend can
be extrapolated beyond the point at which the intervention occurs in order to estimate the counterfactual.

Variables that measure characteristics of exposed and unexposed units. Characteristics that are either direct or
indirect causes of both exposure and outcomes may cause confounding.

A factor that may explain or predict an outcome in an observational study; in the context of a natural experimental
evaluation, this term refers to receipt of an intervention and is effectively synonymous with treatment. Exposure is
the preferred term in this guidance to avoid confusion between treatment as a generic term and medical treatments.

Groups are exchangeable if their outcomes would be expected to be the same under identical exposure conditions.
If one group is exposed to an intervention and the other unexposed, the difference in outcomes can be interpreted
as the effect of exposure. The groups are conditionally exchangeable if outcomes are expected to be the same after
conditioning on a set of covariates.

Identification refers to the method used to obtain an estimate of the effect of an intervention. All methods rely
on identifying assumptions, such as the assumption that pre-intervention trends in outcomes will continue in
the absence of intervention. Testing how well the assumptions are met is an important element of good natural
experimental study design.

A variable that is associated with exposure to an intervention. An instrumental variable can be used to estimate the
effect of exposure on an outcome if: (1) it is associated with the outcome but (2) only through its association with
the exposure (the ‘exclusion restriction’) and (3) it is unrelated to any other factors that cause the outcome.

A general term for any policy, programme, service or treatment that is being evaluated. Interventions may be eval-
uated as they are implemented, while they are in place (using knowledge of an assignment process that determines
exposure at an individual unit level within a population) or when they are withdrawn.

An event, process, or intervention outside the control of a researcher that can be used to divide a population into
exposed and unexposed subpopulations, or into subpopulations with differing levels of exposure. The division may
be spatial, temporal or based on the characteristics of individual units, such as age or income.

A natural experimental evaluation uses the differences in exposure generated by an event or process to identify,
measure or understand the effects of the intervention.

Outcomes that are not expected to change can be used as a robustness check. If changes in such outcomes are
observed following exposure to the intervention, that might suggest residual confounding due to selective exposure
to the intervention or to the presence of co-occurring interventions.
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TABLE 3 Glossary (continued)

Observational study A study that does not involve any manipulation of exposure for research purposes. Natural experimental studies are

Outcome, potential

outcome

Placebo tests

Positivity
Population health

intervention

Process tracing

Quasi-experiment

Selection

Stable Unit
Treatment Value
Assumption
(SUTVA)

Target trial

Theory of change

Time-varying
confounding

Treatment

Treatment effect

Triangulation

a subset of observational studies that focus on a specific event or process that generates differences in exposure.

Outcome is used as a general term for the effect of exposure to the intervention being studied. Potential outcomes
are the outcomes that would occur in the presence or absence of exposure, only one of which can ever be directly
observed. Comparison of actual with potential outcomes is the basis for identifying the effect of exposure in a
natural experimental study. The potential outcome for the exposed group is inferred by measuring outcomes for a
group that is not exposed but is intended to be otherwise similar to the exposed group.

A form of robustness check or sensitivity analysis using assignments that do not actually occur, such as dates on
which the intervention did not take place in an interrupted time series study, or units that were not exposed to the
intervention in a synthetic control study.

The assumption that any combination of covariate values is possible within any exposure stratum. The combination
of covariate values, where this assumption holds, is referred to as the ‘region of common support’.

Policies, programmes, services, organisational changes, infrastructure investments and other activities that affect
population health directly or indirectly, including those primarily intended to influence some other outcome such as
living standards, educational attainment, travel behaviour and other determinants of health. The definition includes
changes in the organisation and delivery of health services, and interventions originating in other sectors of social
and economic policy.

Process tracing is used to infer the best explanation of an outcome within a case. It uses a structured framework to
examine hypothesised causal mechanisms by applying a series of empirical tests, collecting and assessing evidence
including the sequence of events, to confirm or disconfirm a hypothesis about how an outcome occurred.

Natural experimental studies are often referred to as quasi-experiments, but quasi-experiment is also sometimes
used to refer to non-randomised experiments conducted by researchers. To avoid confusion, the term natural
experiment is preferred in this guidance.

A process that leads exposed and unexposed units to differ in ways other than exposure to the intervention that
are associated with differences in outcome. Selective exposure to the intervention is a key source of confounding in
natural experimental studies. Selection in this sense is different from the idea of selective participation in a study,
which may also cause bias if likelihood of participation varies according to characteristics that influence outcome(s).

The assumption that the outcome for each unit is independent of the outcomes for all other units, and that each
unit has one potential outcome for each level of the exposure. The SUTVA can be violated when outcomes vary
according to the prevalence of the exposure (e.g. when stronger effects are observed when a higher proportion of
units are exposed, as in the case of vaccination) or when the exposure is poorly defined.

A hypothetical (and not necessarily feasible) trial design that would answer the question being addressed in an
observational study. Comparison of a natural experimental study design with a target trial can be used to clarify
causal questions and identify possible sources of bias.

Theory of how and why the intervention impacts on outcomes of interest. One of a range of closely related terms
used to refer to a conceptual model of how change occurs as a result of an intervention. Others include logic model
and programme theory. A comprehensive theory of change should include aspects of context that may moderate the
effects of the intervention as well as characteristics of the intervention itself.

In studies where exposure varies over time, confounders whose values vary over time are a common source of bias
and one that is not addressed by methods that deal with differences in the fixed characteristics of exposed and
unexposed groups.

Treatment is often used as a general term for exposure to an intervention, rather than to denote a medical treatment.

Also referred to as the causal estimand. The average treatment effect (ATE) is the difference between the average
outcome when all units are exposed and the average outcome when none are. The average treatment effect in the
treated (ATT), also called the per protocol effect, is the ATE in the subpopulation who are actually exposed. The local
or complier average treatment effect (LATE or CATE) is the ATE among compliers, i.e. units whose exposure status is
determined by the assignment process being used for identification of the causal effect. Different methods estimate
different causal effects (see Quantitative methods).

In statistical analyses, triangulation refers to the comparison of effects obtained using different methods or
sources of data as a sensitivity or robustness check. If the effect estimates are comparable despite differences in
the assumptions underpinning the methods used, they can be considered more robust. In qualitative and mixed-
methods research, triangulation may be used to refer more broadly to the integration of findings obtained using
different methods to study the same phenomena, without necessarily seeking convergence.

CATE, complier average treatment effect.
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Methods used in the evaluation of natural experiments originated in a range of disciplines, including economics,
sociology, political science and epidemiology. This has led to the use of different terms for similar concepts. Box 1 and
Table 3 define key terms within the natural experimental evaluation literature as they are used in this guidance.

BOX 1 Natural experiments and natural experimental evaluations key points

We define natural experiments as events or processes (often referred to as ‘data-generating processes’) that are outside the
control of researchers and that divide populations into exposed and unexposed groups, or into groups with differing levels of
exposure. Comparisons of the exposed and unexposed groups, or of groups with differing levels of exposure, are used to make
inference about the effects of exposure.

In a natural experimental evaluation, the data-generating process is the implementation or, more rarely, the withdrawal of an
intervention, such as a policy, programme, service, piece of infrastructure, etc.

Natural experimental evaluations are a subset of all natural experimental studies, which in turn are a subset of all
observational studies.

An important aim of the guidance is to encourage wider use of the opportunities provided by natural experiments to generate
evidence that is useful for population health decision-making. For that reason, we do not restrict the definition of natural
experiments to those involving an ‘as-if random’ data generating process. As-if randomisation is a strong basis for causal inference
and a useful way of defining one end of the spectrum of natural experimental studies, but there is a range of methods for

dealing with departures from randomness that allow useful evidence to be extracted from natural experiments that fall short of
as-if randomisation.

Understanding how exposure is determined and how departures from randomness can be dealt with is a key feature of the design
and conduct of a natural experimental evaluation.

Design and planning: concepts
Summary

e The MRC/NIHR framework for the development and evaluation of complex interventions highlights the value of a
‘complex systems perspective’ for evaluation. Considering a natural experiment event as a disruption within a system
can help identify the breadth of potential intended and unintended impacts, as well as the role of context.

e Three important phases in the scoping and planning of natural experiment evaluations are identifying and theorising
natural experiments, assessing their evaluability and conducting feasibility studies for a future evaluation.

e Mixed-methods designs are often needed to provide a comprehensive understanding of a natural experiment.
Theory and planning are needed to bring different study designs, types of data and analyses together.

The MRC/NIHR framework for the development and evaluation of complex interventions?®’ sets out a model

for planning and conducting evaluations that can readily be adapted for natural experimental evaluations. By
definition, natural experiments are identified or ‘discovered’ rather than developed by researchers, and they are
often evaluated retrospectively rather than prior to full scale implementation. This implies a process of evidence
generation (‘practice-based evidence’) that works in the opposite direction to the conventional translational
research pipeline (Figure 1).

Otherwise, the phases and the core elements of the MRC/NIHR complex interventions framework provide a useful
structure for planning and conducting a natural experimental evaluation, by drawing attention to practices that can help
maximise the usefulness of natural experimental evidence for decision-making. Methods for the evaluation of natural
experiments are covered in detail in Quantitative methods, Economic evaluation and Qualitative methods. In this section,
the study focuses on the early stages of identifying and appraising opportunities for a natural experimental study and
working out a feasible and appropriate design (Figure 2). For guidance on other, more general aspects of evaluation
research that are not unique to natural experimental studies, such as the importance of characterising and describing
the intervention, the researchers refer readers to the complex interventions framework.
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Research driving policy: ‘evidence-based practice’
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Policy driving research: ‘practice-based evidence’

FIGURE 1 Two complementary modes of evidence. Source: Ogilvie et al.?

Discovering and theorising natural experiments

A wide variety of circumstances may give rise to opportunities for a natural experimental evaluation. We identify five
such kinds of opportunity (see Table 4). One is where there is a clear division in presence, level or type of exposure
between two or more otherwise similar subpopulations by time and/or place of implementation. Examples include
policies implemented in some units within a federal jurisdiction but not others, such as state-level gun control laws

in the USA or the minimum unit price at which alcohol can be sold in some UK nations but not others. A second uses
individual level allocation mechanisms, such as eligibility criteria embedded within a policy. Examples include upper or
lower age limits for leaving school, acquiring a driving licence, purchasing alcohol or being exempt from deportation,*
or means tests that define entitlement to social security benefits. A third is where a policy is implemented in a phased
way across a population, so that observations in different people or at different times or places can be categorised

as exposed or unexposed. A related scenario is where the intervention is implemented all at once, but timing of data
gathering, for example via a general population survey based on a random probability sample, is unrelated to the timing
of policy implementation.®”“° A fourth is where randomisation is built into the policy, as in the case of the Vietnam draft
lottery®* and other lotteries used to allocate housing or school places. Flaws or shortcomings in policy delivery are a
potentially useful fifth source of variation, especially if the process is either unplanned or more abrupt than is usually
the case with implementation of an intervention.*

Taking a systems perspective in evaluations of natural experiments

Most, if not all, population health interventions can be characterised as complex, either in the sense of having multiple
components or because their impacts are moderated by interactions with elements of the wider system in which they
are implemented. Natural experiments typically occur within complex systems that influence health. Such systems
comprise several interacting elements and feedback loops which can be considered as part of a broader whole, defined
by a system boundary. Such systems may be resistant to change after an event occurs (showing adaptation) while the
interplay between different elements of a system may lead to unexpected or unpredictable effects.*> For example, if
we want to evaluate the introduction of a tobacco tax, we may consider smokers, retailers, producers, smugglers, the
mass media, think tanks, tobacco control advocates and the government finance ministry as elements of the cigarette
taxation system, whose behaviours in response to the introduction of the tax may dampen or amplify its effects. A
complex systems perspective can help researchers understand why an intervention may fail to have the desired impact,
or what conditions might be necessary for it to succeed. Developing a holistic understanding of the important elements
contained within a system, and how they contribute to the system'’s response to disruption, will typically require a
plurality of methodological approaches and therefore has major implications for planning research. In the next section,
we suggest ways in which the design of a natural experimental study can take account of these interactions.
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FIGURE 2 A framework for planning natural experimental evaluations: an adaptation of the MRC/NIHR framework for developing and
evaluating complex interventions.°

TABLE 4 Opportunities for natural experimental evaluations

Type of opportunity Examples

Difference over time or between places in presence or level of exposure State-level gun control laws;?” English Teenage Pregnancy
between otherwise similar subpopulations Strategy?®

Eligibility criteria within a policy that identify some units within a population Minimum legal age for driving or purchasing alcohol;?”
but not others as exposed eligibility rules within social security systems®°:3!

Phased implementation of a policy across a population Rollout of Universal Credit®>%

Randomisation used as an assignment mechanism within a policy Vietnam Draft Lottery;** housing vouchers®®

Flaws or shortcomings in policy implementation Database errors®¢?” and false-negative test results in the

UK'’s Test and Trace programme

Mixed and integrated methods

A diverse range of methods can be considered when planning a natural experimental evaluation (synthesis of evidence
from multiple natural experimental studies is discussed in Reporting, critical appraisal and evidence synthesis). To be most
useful, evaluations should seek to explain how an intervention achieves its effects as well as to estimate effect sizes, and
so a mixed-methods design that draws upon both quantitative and qualitative data will be needed. There are a number of
ways of conceptualising how qualitative and quantitative methods can be integrated within an evaluation**“* (Box 2).

Evaluations involving multiple analyses, often using diverse methods, require the evidence to be collated. Although this
integration is often considered at the end of the project, it is more likely to be successful if it is planned in advance,*
for example by including an integration work package in the project plan (Figure 3) and explicitly earmarking resources
for it.>° For example, sequential designs will require careful consideration of the timing of components of the study to
ensure that findings from one component can feed into the next steps of analysis for another; in parallel convergent
designs, sufficient time must be allocated to integrate all analyses in the final logic model.
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Process tracing®! is one approach to integrating different types of evidence within a single study, with the aim of
strengthening causal inference (see Box 3). The available evidence is categorised in terms of its uniqueness and
definitiveness in relation to a causal hypothesis. Evidence is unique if observing it supports only the proposed
hypothesis (i.e. specific, because it would be unlikely if some alternative hypothesis were true) and definitive (i.e.

sensitive) if failure to observe it disconfirms the hypothesis. Evidence can therefore fall into four classes or ‘test types’.

It may be neither unique nor definitive (a ‘straw in the wind’), unique but not definitive (a ‘smoking gun’), definitive but
not unique (a ‘hoop test’), or both unique and definitive (‘doubly decisive’). Evidence from a well-designed experiment

.3

(natural or planned) can be doubly decisive because alternatives to the preferred hypothesis can be ruled out by design.
An advantage of process tracing over other methods of integration is that it makes the procedure for evaluating a causal

hypothesis transparent (see Box 3).

BOX 2 Possible designs for mixed-methods studies

anticipated positive impacts and also potential unintended adverse impacts, which were then evaluated in further quantitative
and qualitative studies.*

Sequential explanatory design: one method is used to provide explanations for the findings observed by a different method. For
example, in an evaluation of free bus travel for young people in London, qualitative data were used to explore the reasons for no
observable reduction in distances walked, despite an increase in the number of bus trips made.*

Parallel convergent design: a design which entails studying the same phenomenon using different data sources, methods or
theoretical perspectives throughout the study. Triangulation can be used to bring together qualitative and quantitative analysis
at the end, or to combine evidence from a range of qualitative or a range of quantitative sources. For example, in an evaluation
of the effects of the North American Free Trade Agreement (NAFTA) on the supply of high-fructose corn syrup, both synthetic
control and fixed-effects study methods were used to assess the effects of this natural experiment.*”

Integrated design: drawing on multiple analyses to answer different but highly inter-related research questions. For example,
Alvarado et al. (Box 3) assessed whether the announcement of a sugar-sweetened beverage tax itself led to the health risks of

and quantitative data were used to test the different steps in the causal chain that would be expected to occur if such an effect
existed.*®

Sequential exploratory design: one method is first used to explore and understand the natural experiment and its context, and then
another method is used to conduct a more definitive evaluation. For example, to inform the evaluation of minimum unit pricing of
alcohol in Scotland, qualitative interviews with policy stakeholders and document analyses were conducted. These identified both

such beverages being more readily appreciated by the public. The authors used the method of process tracing, whereby qualitative

‘Work Package Zero’
WPO

A
- N

Bringing Theory &
together prediction
stage stage

WP4 H WP3 ]4

FIGURE 3 Incorporating an integration work package within a project plan. Source: Alvarado et al.*°
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BOX 3 Using process tracing to integrate qualitative and quantitative data

Alvarado and colleagues used process tracing in a study that combined qualitative content analysis with an interrupted time
series analysis to examine the effect of a sugar sweetened beverage tax on the consumption of sodas and sugar sweetened juice
drinks in Barbados.*® The researchers theorised that risk signalling might explain the impact of the tax, if its introduction changed
public awareness of the risks associated with consuming sugary drinks and perceptions of the types of drinks affected by the
tax, leading to fewer purchases of those drinks. For each step in the causal pathway, they set out their expectations of what the
evidence from the relevant component of the study (qualitative interviews, content analysis of media coverage and a time series
analysis of sales data) would show if the hypothesis were true or false, and what kind of test the evidence would represent. For
example, evidence from point of sale data that showed the volume of purchases declined was classed as a hoop test, because a
fall could reflect a response to increased price rather than a change in risk perception, whereas a lack of change would rule out
the possibility that changes in perceptions had caused a fall in purchases. Reports from participants in the qualitative interviews
that their perception of risks associated with sugary drinks had increased were classed as a smoking gun test - such reports
would support the hypothesis that the tax was changing perceptions, but a lack of them would not disconfirm the hypothesis as
respondents could be unaware that their beliefs had changed. The study found that perceptions of sodas changed as a result of
the tax and associated media coverage, and sales fell, but perceptions of juice drinks did not change and consumption increased
slightly - possibly due to changes in producers’ marketing practices. The different effects for sodas and juice drinks suggests that
price changes were not the sole cause of the changes in sales.

Natural experimental studies that draw mainly or exclusively on qualitative data, using methods such as qualitative
comparative analysis (QCA)>>>° or case study designs,** are also valuable but are beyond the scope of this guidance.

Design and planning: practicalities
Summary

¢ An evaluability assessment can help to ensure that a natural experimental evaluation addresses questions that are
relevant for decision-making and that stakeholders understand its strengths and limitations.

e Feasibility testing for a natural experimental evaluation should focus on the practicalities of implementing the
evaluation design, such as availability of data on the assignment process, outcomes and confounders.

e Publication or registration of a study protocol enables other researchers and users of the evidence to understand
what aspects of study design were decided in advance of obtaining data, and whether and how plans were modified
in light of the data.

e Stakeholders should be engaged throughout the evaluation. This will help to ensure that findings will be understood,
taken up and used for decision-making. Engagement should be based on a clear, mutual understanding of the roles
of researchers and stakeholders, to prevent conflicts of interest from influencing the conduct and reporting of
the evaluation.

This section addresses practical aspects of designing and planning an evaluation of a natural experiment, including
assessment of the evaluability of the natural experiment, testing the feasibility of the evaluation design, the importance
of publishing a study protocol, and the involvement of stakeholders. Incorporating these aspects into the process of
designing an evaluation contributes to minimising bias in the evaluation. Other sections of the framework address more
specific issues such as dealing with bias in quantitative analysis (see Quantitative methods), how qualitative evidence
strengthens evaluations and how a multimethod design can offset design weaknesses (see Qualitative methods), and
assessing bias in an evaluation (see Reporting, critical appraisal and evidence synthesis).

Assessing the evaluability of natural experiments

A formal evaluability assessment is one way of ensuring that natural experimental evaluations are well-designed and
address questions of relevance to decision-makers. Evaluability assessment is a systematic, collaborative approach to
evaluation planning that is increasingly widely used in public health research.>’ It often involves structured engagement
with community, policy and practice stakeholders to develop an agreed conceptual model of how the intervention is
expected to achieve its impacts, identify relevant data sources and appraise evaluation options in terms of their likely
cost and the usefulness of the evidence they will yield. Evaluability assessment can be used to address questions such
as: what are the key uncertainties, given what is already known about interventions of the kind identified as a candidate
for evaluation; how will the evidence acquired from an evaluation influence future policy decisions, and is it practical
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to obtain results in time to influence such decisions; what kinds of overall and distributional (i.e. equity) effects is it
plausible to expect given what is already known, both from previous studies of this type of intervention and from
information about the feasibility of the current implementation; and how might the results of an evaluation contribute
to the wider evidence base??4%¢

An evaluability assessment is particularly useful when an evaluation is being commissioned by policy-makers or other
stakeholders because those questions may not have been explicitly addressed in the process of developing the policy.
The direct involvement of stakeholders in the evaluation planning process helps ensure a shared understanding

of what an evaluation can and cannot deliver given resources and other constraints on evaluation design. If the

study has been initiated by researchers rather than by policy or other decision-makers, a collaborative evaluability
assessment may still be useful. It can help to make stakeholders aware of the research and allow the study team to
draw on their practical knowledge of intervention delivery, what kinds of monitoring information is collected and how
such data can be accessed. Whether by a formal collaborative evaluability assessment or some other process of data
gathering, establishing a clear understanding of the assignment process for the intervention is central to robust natural
experimental evaluation and will often depend on communication with stakeholders involved in intervention design
or implementation.

Feasibility studies for natural experimental evaluations

Once the basic design options for the evaluation have been identified, a thorough assessment of their feasibility should
be carried out.> Funding may have to incorporate contingency in case the proposed evaluation is unviable, for example
by including an explicit breakpoint in the award at which a formal decision whether to continue would be made.
Whereas feasibility studies for a RCT need to consider both the practicalities of delivering the trial intervention and the
feasibility of implementing the trial procedures, the focus of feasibility assessment for a natural experimental evaluation
will be on the practicalities of implementing the evaluation design. Questions that such a feasibility study might address
include: are there routinely collected sources of data that capture (change in) exposure and outcomes, and are such data
sources accessible for researchers; is it feasible to model the assignment process, given available data; are co-occurring
policies likely to confound the effect of the intervention under study, and if so how can the effects of the different
interventions be disentangled; and if there is no comprehensive source of routinely collected data, are there feasible
and timely ways of collecting primary data? Practical consideration of resources, the amount of funding, staff and time
available, is important to understanding what can be achieved in the evaluation.

Study and protocol registration

A natural experimental evaluation will often use multiple datasets and methods of analysis. This makes it challenging
to know whether all analyses and results have been reported, rather than a subset which show effects in line with
some prior expectation about the pattern of benefits or harms. Because evaluations of natural experiments are often
conducted retrospectively using data collected for other purposes, researchers may be using a dataset with which
they are already familiar, and it is important for other researchers and evidence-users to know how far the research
questions and analytical choices were informed by such prior knowledge. For the sake of transparency, it is good
practice for a study protocol, covering both qualitative and quantitative methods, to be available in the public domain
before analysis commences. Some research funders require publication of a protocol on their webpages as a condition
of funding, registration of study protocols is now a condition of publication in some leading journals,*” and many
journals publish protocol papers. Protocols can also be made available through platforms such as the Open Science
Framework (https:/osf.io/) or on study authors’ institutional websites.

Currently there is no established guidance for reporting a natural experimental evaluation protocol, although
recommendations have been made®® and a guideline is in development for reporting protocols for observational
studies.®” In the meantime, the Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT 2013) guideline
for reporting clinical trial protocols may be useful for identifying key features of the study to include in a protocol.®°

We recommend that, as a minimum, protocols for a natural experimental evaluation should include: the rationale for
the study, based on an up-to-date review of existing evidence; a description of the intervention that is being evaluated
and the context in which it is implemented; a description of the assignment process and definitions of the different
exposure groups; the proposed design, methods and analysis plan, including sensitivity analyses, robustness checks, and
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the approach that will be used to integrate findings from the different study components; and information about ethical
approval and information governance.

For natural experimental studies, the requirement for transparency must be balanced with the need for flexibility.

There are good reasons to include a range of approaches to data analysis in the study protocol. Analysis plans will

often require alteration after an initial inspection of the data, particularly when the study will use existing survey or
administrative data, with a final analysis plan decided once access to datasets and variables, the distributions of key
variables and the extent of missingness (among other issues) are known. Protocols may also require amendments

as new information emerges about the assignment process, how the intervention works or, in a prospective natural
experimental evaluation, because the intervention itself is modified during the study. The quantitative analysis plan may
need to be amended based on emerging findings from qualitative analysis, or vice versa. Registration should allow such
amendments, but the process must be transparent. Baldwin et al.* recommend a ‘decision-tree’ approach, noting and
time-stamping any changes to the analyses as the study progresses.

Pre registration of protocols will not solve all problems of selective reporting and retrofitting of hypotheses. An
important additional safeguard, mandated by some research funders, is independent oversight, for example by
a study steering committee to check and approve deviations from the protocol and to ensure that analyses are
reported comprehensively.

Engaging stakeholders

In an evaluation, the perspectives of a diverse range of stakeholders may be required to understand the natural
experiment and its associated context as well as to contribute to ensuring a viable evaluation design. Stakeholders may
include legislators, policy-makers, organisations and individuals responsible for implementation,®? institutions enabling
access to necessary datasets, advocacy groups, representatives of affected communities and recipients of the event or
intervention, as well as the funder(s) of the evaluation. Involving all of the diverse interests in the natural experiment
and its evaluation requires a thorough and inclusive approach to citizen engagement.®® The individuals and organisations
who are stakeholders in a retrospective evaluation may differ from those involved in the natural experiment, and
perspectives will be required from both groups of stakeholders.

It is important to secure good stakeholder buy-in to the evaluation without jeopardising scientific integrity. To maintain
the independence of the evaluation, a clear, mutually agreed understanding of each stakeholder’s remit is needed.
Individuals or organisations whose policy or programme is being evaluated may have a vested interest in the results of
the evaluation, and strong prior expectations about what an evaluation will show. This applies equally to commercial
and non-commercial stakeholders, and evaluation researchers themselves may become invested in the evaluation
outcome as their working relationship with stakeholders develops. The risk of conflicts of interest® can be mitigated
by setting explicit terms of reference for stakeholder involvement in advisory or steering groups, which participants are
asked to sign, and by registering or publishing a protocol of the planned evaluation.

Quantitative methods
Summary

e Avariety of study designs and quantitative analytical methods can be used in natural experimental evaluations,
depending on the nature of the research question(s) and the data available to researchers.

e As natural experimental evaluations use non-randomised designs, threats to internal validity are always a concern.
Often, a combination of methods will be needed to address the threats.

e Presenting quantitative analytical methods as though they form a hierarchy is unhelpful. The choice of method or
methods should be determined by the research questions and may be constrained by the availability of data. Each
has its own strengths and weaknesses and may be the best available in some circumstances but not others.

This section provides an overview of the main quantitative analytic methods available to the researcher when
conducting a natural experimental evaluation. Elsewhere in this guidance, we use design to refer to the overarching
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approach to an evaluation (which may include multiple types of data and analytical method) and method to refer to a
specific type of analysis. However, many quantitative analytical methods are often referred to as ‘study designs’ in other
literature, and in this section we have adopted that terminology in places to avoid confusion.

Considerations when selecting quantitative methods

The primary considerations for conducting a natural experimental evaluation should come from the nature of the
research question(s). Following this, the design features of the evaluation will influence the choice of quantitative
analytic method or methods.*® A useful starting point, known as target trial emulation, is to consider what the features
of a randomised trial would be, were it feasible or ethical to conduct such a trial to answer the research questions.®®
An important criterion for appraising the strength of a natural experimental evaluation is the plausibility of ‘as-if
randomisation’ of the intervention - that is, how closely the process determining exposure emulates random allocation
in a trial.** Whether the assignment process is as-if random cannot be fully determined by any type of quantitative
analysis, but the judgement can be aided by a qualitative assessment of how the assignment process works.* Although
the target trial framework is useful for highlighting possible threats to internal validity, it should be noted that some
aspects, such as blinding, may be impossible to emulate. Sometimes the natural experiment might avoid a risk of bias
incurred by the target trial, for example if there is a reduced risk of participation bias when using routinely collected
data for the evaluation, or if there is a lower risk of confounding when trial procedures aimed at maintaining compliance
do not apply.

Availability of data is a key constraint in evaluation design. Often a researcher will have to opt for a suboptimal
evaluation design because the ideal data are not available, particularly when a natural experimental evaluation relies on
routinely collected outcome data. For example, where individual-level data are not available, the researcher might be
able to make use of data aggregated to some grouped level such as schools, geographical regions or countries. Likewise,
when historic (i.e. pre intervention) data are not available, the researcher may need to rely on a cross-sectional study
instead of a repeated cross-sectional design. Even where pre- and post-intervention data are available, the time-series
may be too short to deal with temporal patterns in the data other than the effect of the intervention. Decisions about
evaluation design and choice of analytical methods made in the light of such constraints should be clearly documented
in the study protocol (see Design and planning: practicalities).

As natural experimental evaluations use non-randomised study designs, there will usually be a degree of selection

into the exposed or unexposed group, for example as a result of self-selection or because the intervention is targeted
at specific areas or individuals with particular characteristics. This contrasts with randomised study designs where
individuals, groups of individuals or some other kind of cluster are randomised by the researcher. As a consequence,
natural experimental evaluations tend to estimate average treatment effects on the treated (ATTs) rather than average
treatment effects (ATEs). The exceptions are regression discontinuity and other instrumental variable methods which
estimate local average treatment effects (LATEs). Just as for randomised study designs, it is important to be clear about
(1) what treatment effect is being evaluated [by specifying the causal contrast or estimand(s)]*® and (2) whether, for
users of evidence, the main interest is in conditional (i.e. the average effect of the intervention on an individual) or
marginal (i.e. the average effect of the intervention on the population) treatment effects.®

In any natural experimental evaluation, causal inference requires the use of a counterfactual which represents the
outcome that would be observed in the absence of the intervention. The degree of comparability (or ‘exchangeability’)
between the exposed and unexposed groups (or between groups with different degrees of exposure) determines how
far differences in outcomes can be interpreted as effects of the intervention. The methods outlined below take different
approaches to achieving exchangeability, with some (e.g. matching, multivariable regression, propensity scores) using
measured variables (‘observables’) - and others [e.g. difference in differences (DiD), instrumental variables, regression
discontinuity] accounting for unmeasured variables (‘unobservables’). If individual level data are available, it is preferable
to use an analytical method that uses data at that level rather than create aggregated units for analysis (this would in
essence be ‘throwing information away’). It has been shown that aggregated level analyses can be prone to bias if data
at the individual level are missing at random.®’ If only aggregated level data are available, the quality of the underlying
data sources should be interrogated and the likelihood and nature of missing data and other sources of bias (such as
changes over time in sampling or measurement of outcomes) assessed as far as possible.
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Before outlining different natural experimental study methods it is important to emphasise that the researchers are
not proposing a hierarchy in terms of methodological quality. This is partly because the design should preferably be
determined by the research questions and by the nature of the data available, but also because each method has its
own strengths and weaknesses. The importance of these strengths and weaknesses will vary from case to case. For
example, a controlled interrupted time series (cITS) might be regarded as superior to an ITS because it can address
confounding by trends or events that affect both the exposed and the control series. But if the control group is poor
(e.g. because the parallel trends assumption® is not met) the comparison might be biased and it may be better to
proceed without the control group. Similarly, a design that uses an instrumental variable will not be better than a study
using only observables if the assumptions of the method are not met or if the instrument itself is ‘weak’ (i.e. is only
weakly correlated with exposure to the intervention).®’ Each of the methods we describe should be implemented with
appropriate tests of assumptions, robustness checks and sensitivity analyses.

In the next section of this chapter, we summarise the methods most widely used for natural experimental evaluations.
Some, such as the synthetic control methods, are relatively new, and the more well-established methods are

being continuously refined, so it is important to remain open to continuing developments (Box 4). Given the rise

and prominence of machine learning, it seems likely that this will have a role in future research for predicting the
counterfactual based on algorithms identifying patterns and relationships in pre-intervention data.”* For example, in a
study evaluating the impact of social housing on mental health, machine learning methods were used to maximise the
precision of weights used in an inverse probability treatment weighted approach.”

Finally, although the study designs and statistical approaches outlined in this overview aim to estimate causal
effects of interventions, how these effects come about may remain unclear. While qualitative evidence is important
for understanding causal mechanisms (see Qualitative methods), quantitative data can also be used to explore such
mechanisms - for example, causal mediation analysis can be used to understand how variables operate along the
pathway between intervention exposure and outcome.”®

Overview of key quantitative methods

In Table 5, the rows provide summary information on the methods described below. The final column illustrates how
each study design might be employed to evaluate a hypothetical cardiovascular disease (CVD) ‘health check’ in primary
care that aims to reduce incident CVD events. As the researchers emphasised in the paragraphs preceding, each
design has its own strengths, weaknesses and assumptions so the ordering of rows should not be taken to represent

a methodological quality hierarchy. In the table, the researchers have treated exposure to the intervention as being
uniform across the exposure group. However, it could be that some groups within the intervention group receive
different ‘doses’ of exposure and/or the timing of exposure varies, similar to what happens by design in a stepped
wedge cluster randomised trial. These situations would lead to differences in how exposure is measured within the
statistical approaches undertaken.

Cross-sectional design

Uses data at a single point in time or over a brief period of time. An advantage of this design is its simplicity. However,
it is limited because the outcome is measured only after the intervention has started, but not before (either in the
intervention group or in any control group). Even if the intervention group is matched to (1) control group(s) based on
possible confounding variables, not knowing baseline/pre-intervention time trends in the outcome is a major weakness

BOX 4 Recent developments in quantitative analytic methods

Causal inference from the methods described previously can be strengthened conceptually through the use of Directed Acyclic
Graphs (DAGs), for example as used in an evaluation of the impact of crime maps on house prices.”’ Causal inference can be
strengthened analytically by conducting the analyses within a Bayesian framework, for example Bayesian synthetic controls’*
which have been used to evaluate the impact of alcohol licensing on public health’? by including weighted Bayesian model
averaging to mitigate issues of arbitrary selection of covariates and overfitting. Outside of a Bayesian framework such weighted
model averaging methods can be achieved through, for example, ensemble models.”® Further strengthening of causal inference
can be achieved through triangulation of results based on different quantitative data sources or different analytic methods,
falsification and sensitivity tests,*® and triangulation of inferences from qualitative and quantitative analyses (see Design and
planning: concepts).
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lllustrative example
- CVD ‘health
check’ delivered in
primary care centres
(i.e. screening for

CVD risk factors).
Outcome measure -

‘Level’ incident CVD events
of data (hospitalisations/
Study design collection Statistical approaches Overview deaths)
Cross-sectional  Individual Post intervention; Descriptive statistics Allows for estimation Study conducted
level random sample (ideally); for effect size - with of effect, assuming in all, or subset of,
single time point of data representation of uncer- it is ‘known’ what primary care centres
collection; data poten- tainty; possible matching  outcomes were pre post intervention;
tially collected in control of intervention group(s) intervention and/or rate of incident CVD
group(s) with control group(s) outcomes are same events compared
in intervention and to control group(s)
control groups pre (or compared to
intervention literature); possible
matching of control
group(s) to interven-
tion group(s) before
comparison
Repeated Individual Pre and post interven- Difference between pre Allows for comparison  Study conducted
Cross- level tion; random samples and post intervention with pre-intervention in all, or subset of,
sectional (ideally); data collection in means, proportions, outcome, but because  primary care centres
at unequally spaced time or rates (depending pre/post groups pre and post interven-
intervals; no data from on nature of outcome include different tion (two time points);
control group(s) measure variable) - with  people this might bias  difference in rate of
representation of uncer-  comparisons. incident CVD events
tainty; regression models compared pre and
or propensity scores to post intervention
adjust for confounding
variables and/or assess
effect modification
Before and Individual Pre and post intervention;  Average difference Allows for comparison ~ Not possible given
after level random sample (ideally); between pre and post with pre-intervention nature of outcome
two time points of data intervention measure- outcome based on measure (incident
collection (on same ments of the outcome repeated measures CVD events); would
individuals - repeat measure; regression of the same group, be possible if, e.g.
measurements); no data models or propensity but does not have a systolic blood
from control group(s) scores - to adjust for control group pressure, SBP was
confounding variables outcome measure
and/or assess effect
modification
Regression Individual Random samples (ideally); ~ Non-parametric Can help minimise bias  Use one of the eligi-
discontinuity level data collected either side methods; regression due to unmeasured bility criteria of health
of a ‘cut-off’ for a variable  models; assess effect confounding. Limited check [systolic blood
determines if an individual  modification. situations where a cut-  pressure (SBP) > 140
is eligible for intervention off can be identified. millimetres of
(and assignment to Strong instruments are  mercury, mmHg] as
intervention or control difficult to identify ‘cut-off’. Use distance
group). An ‘instrument’ is to primary care centre
a variable that is associ- where health check
ated with exposure to the is being offered as
intervention but not itself ‘instrument’
associated with outcome
continued
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TABLE 5 Quantitative methods for evaluating natural experiments (continued)

‘Level’
of data
Study design

collection

Statistical approaches

Overview

lllustrative example
- CVD ‘health
check’ delivered in
primary care centres
(i.e. screening for

CVD risk factors).
Outcome measure -
incident CVD events
(hospitalisations/
deaths)

Difference in Individual or  Random samples (ideally);  Regression models; Before-and-after Difference between
differences aggregate pre and post intervention;  possible matching of design with a control intervention and
level intervention and control intervention group with group. Can be difficult  control groups in
group control group to identify comparable  difference in rate of
control unit(s) incident CVD events
compared pre and
post intervention
Interrupted Aggregate Pre and post intervention;  Time series; Allows for comparison  Study time series
time series level data collection on multi- (s)ARIMA or (panel) with pre-intervention of rates of incident
ple occasions, generally regression models; outcome based on CVD events; single
at equally spaced time adjustment for multiple repeated time series (data from
intervals; ‘interruption’ confounding varia- measures of the same primary care centres
is at time point when bles; assess effect group, but does not combined) or multiple
intervention starts; no modification have a control group time series (for each,
data from control group(s) or subgroups, of
primary care centres)
Controlled Aggregate Pre and post intervention;  Time series; ARIMA Interrupted time series  Study time series of
interrupted level multiple time points of or (panel) regression with control group. rates of incident CVD
time series data collection (generally models; adjustment Pre-intervention time events in intervention

at evenly spaced
intervals); ‘interruption’
is at time point when
intervention starts;
intervention and control
group(s)

for confounding
variables; assess effect
modification. Use the
pre-intervention data
to create a ‘synthetic
control’; a weighting
procedure is applied
using the outcome
variable and possible
confounding variables
from the pool of control
groups

period differences
between intervention
and control groups
may cast doubt

on intervention
effect estimates. If
appropriate controls
cannot be identified,
a synthetic control
can be developed to
obtain counterfactual.
Quality of synthetic
control not always
easy to establish

and control group(s)
or synthetic control
group

ARIMA, autoregressive integrated moving average.

because the effect of the intervention cannot be distinguished from the effect of pre-intervention trends or the effect
of unmeasured confounders.

Repeated cross-sectional design

Is a cross-sectional design with data collected on the outcome before and after the intervention starts, so that change
in the outcome can be directly measured. However, a weakness is that these measurements are not necessarily made
in the same individuals, so results could be biased by changes in the composition of the population in which outcomes
are measured in each cross-section. It may be possible to adjust for known (and measured) confounding variables in a
regression model, but as with the simple cross-sectional design, the effect of the intervention cannot be distinguished
from the effect of pre-intervention trends or the effect of unmeasured confounders. An example of a natural
experimental study with this design was used to assess the impact of an opening of a new franchise of a restaurant
on young people’s eating behaviours,”” with data collected via an online questionnaire at baseline (prior to restaurant
opening) and 3 and 9 months after opening.
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Before and after design

Is similar to a repeated cross-sectional design but with repeated measurements available, before and after the start of
the intervention, on the same individuals (i.e. individuals are acting as their own control’). A natural experimental study
with this design was used to assess the change in emotional response to the COVID-19 pandemic at two time points,
during strict lockdown measures and later when vaccination programmes were being rolled out.”” An existing cohort can
be used for such a study design, as was done in an evaluation of the impact of an earthquake.®° Some definitions of this
design allow for different individuals to be sampled in the ‘before’ and ‘after’ periods,®* but we believe such a design is
more helpfully categorised as repeat cross-sectional (see study design above).

Regression discontinuity design

In contrast to the methods introduced so far, a regression discontinuity design can account for confounding effects
from unmeasured as well as measured confounding variables. Regression discontinuity methods can be used where
assignment of participants to an intervention is determined by a threshold value of a continuous ‘forcing variable’,

such as age or income. If assignment is not open to manipulation by recipients or administrators of the intervention,
recipients close to the threshold value of the forcing variable are effectively randomised, enabling estimation of causal
effects of the intervention. In a ‘sharp’ regression discontinuity design, an assignment variable determines completely
whether an intervention is received, whereas in a ‘fuzzy’ design exposure is probabilistically assigned at a threshold of
the assignment variable.®? Geography can be the key feature of such designs.® An example of a natural experimental
study using this type of design is one that assessed the effect of increased primary schooling on adult women’s HIV
status in Malawi and Uganda®* where a new policy allowed girls aged 13 years and under to continue schooling,

but not those aged above 13 years (i.e. a ‘sharp’ design). A ‘fuzzy’ regression discontinuity design is equivalent to an
instrumental variable design.® It follows, therefore, that an instrumental variable design also accounts for unmeasured
confounding. An instrument is a variable that is associated with exposure to the intervention, but conditional on that
exposure there is no independent association with the outcome.®’ In an Indonesian study,?¢ the amount of rainfall
(which is strongly correlated with crop production) was used as an instrument to assess the impact of income on mental
health outcomes (assuming that amount of rainfall was not directly associated with these outcomes).8”

If individual-level data are not available, the researcher can use time series (aggregated) data, often from routine data
sources, to evaluate a natural experiment using the following study designs.

Difference in differences design

Essentially a controlled before and after design that can use either repeated cross-sectional or longitudinal data that
is collected in both intervention and control groups. Multiple time points in the pre-intervention period allow a better
estimate of the counterfactual (what the outcome would be in the post-intervention period if the intervention did

not occur) than just a single time point, or time points with uneven periods between them. lkenwilo® employed a

DiD design to evaluate the effects of free dental check-ups in Scotland using the rest of the UK as a control group,
obtaining data for multiple time points from the annual British Household Panel Survey. A DiD study can also be used
on aggregated group data, in which case it is closely aligned with the cITS (see below). An example of this is a study by
Dimitrovova et al.?? which estimated the effect of national primary care reform on avoidable hospital admissions.

Interrupted time series design

Can be considered a repeated cross-sectional design that uses aggregated data (generally counts or rates) from more
than two measurement occasions with equally spaced time intervals. Because temporal patterns are explicitly modelled
in an ITS, the number of measurement occasions should be sufficient to capture the temporal pattern (e.g. for monthly
data, at least 12 measurements pre intervention would be required to capture the annual pattern). An example of an
interrupted time series design is the evaluation of the impact of lockdown policies in India on COVID-19 incidence®
which used daily counts of new cases as the outcome and dates of stages of lockdown as the ‘interruptions’ that
changed exposure status.

A controlled interrupted time series
An ITS design but with a control group in which measurements are made at the same time points as in the intervention
group. If a suitable control can be identified (this can be assessed by pre-intervention time trends and comparison of
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demographics and time-varying confounding variables) it can be argued that this provides a superior counterfactual

to ITS alone. It is possible to incorporate more than one control group into the analytical design.’* Another useful
robustness check is to use outcomes which should not respond to the intervention (known as negative controls, control
outcomes or non-equivalent dependent variables).®® Changes in the level or trend in such outcomes associated with
introduction of the intervention is indicative of residual confounding. An example of a natural experimental evaluation
with a cITS design is a US study of the effect of a safe opioid prescribing initiative on levels of opioid prescribing®?
where benzodiazepine prescribing was used as a control outcome. The synthetic control design can be considered

as a DiD or cITS with the control condition based on a weighted combination of control units so that it mimics the
characteristics of the exposed group. This ‘synthetic control’ is then used to estimate what would have happened in
the exposed group had the intervention not happened (the counterfactual), and the comparison between that estimate
and the real data is interpreted as the causal effect. In a study from Ethiopia,’”® a synthetic control was used to assess

a health extension programme on maternal mortality, with the control being a weighted linear combination of other
countries in sub-Saharan Africa that did not have the intervention being evaluated.

The above list describes the main analytic methods that have been used in natural experimental evaluations but should
not be considered exhaustive given the continuous development within the field (see Box 4).

Economic evaluation
Summary

e There is a lack of guidance on the design and conduct of economic evaluations alongside natural
experimental evaluations.

¢ Designing, conducting and reporting economic evaluations pose specific challenges in this context. These include
the measurement and identification of costs and outcomes, selecting appropriate analytical methods, identifying the
time horizon, and equity considerations.

For interventions that incur significant continuing costs, evaluations that focus only on effectiveness provide insufficient
evidence to support decision-making. Economic evaluations compare two or more courses of action in terms of their
costs and consequences,’ by identifying, measuring and valuing costs and outcomes. Depending on the outcome of
interest, economic evaluations can take the form of: CEA, where outcomes are expressed as a single natural unit (e.g.
life-years gained); cost-utility analysis (CUA), measuring outcomes in terms of quality-adjusted life-years (QALYs);
cost-benefit analysis (CBA), where benefits are valued in monetary terms; or cost-consequence analysis (CCA), where
costs and outcomes are presented separately in a summary table.”” In CUA and CEA frameworks, the results are usually
summarised as an incremental cost-effectiveness ratio, which, in CUA analysis, is compared with a willingness-to-pay
threshold (e.g. the NICE threshold of £20,000-30,000 per QALY in the UK?). The comparative analysis involved in the
economic evaluation provides a systematic framework to support transparent and evidence-based decision-making
about funding population health interventions that offer good value for money. Comparing costs and benefits of
alternative interventions using an objective framework is essential to ensure well-informed decisions on the allocation
of scarce resources and represents a key component in the evaluation of interventions.””®¢ However, good-quality
economic evaluations are not routinely incorporated in natural experimental studies.””

Designing and conducting economic evaluations alongside natural experimental evaluations

There is a paucity of literature on the design and conduct of economic evaluations of population health interventions
alongside natural experimental studies, and few examples of completed studies.'®'°* Most existing literature

on natural experimental evaluations focuses on effectiveness only'°? or fails to evaluate costs and benefits in a
systematic economic evaluation framework (e.g. Angrist et al.'%). Most literature, considering full economic evaluation
frameworks, is limited to statistical methods to address the selection bias arising from non-randomised studies in a
cost-effectiveness framework,°41%° or addresses the more general challenges of conducting economic evaluations

of interventions without considering the specific challenges posed by natural experiments.’°%'%” Current available
economic evaluation guidance is tailored to the most common RCT (control) framework and does not cover the
challenges inherent in natural experimental study designs.
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Key challenges for economic evaluations with natural experimental evaluations
Natural experimental evaluations pose specific challenges for economic evaluations.'?® The following paragraphs outline
the key challenges and suggest ways in which they can be addressed.

Measurement of costs and outcomes and choice of perspective
The QALY is generally used as a health outcome measure in CUA economic evaluations, as it provides a summary
measure of health and well-being which allows for comparison of interventions with different outcomes.

Linked administrative data used in natural experimental evaluations usually do not include preference-based outcome
measures such as the EuroQol-5 Dimensions instrument to assess quality of life (QoL). Thus, the estimation of the effect
of an intervention on QoL may have to rely on ‘intermediate’ outcomes which are subsequently mapped onto health
economics outcomes (e.g. QALY or disability-adjusted life-year) using decision-analytic models, for example matching
the increase of physical activity resulting from urban greenways to improvements in QoL.*®’

However, a cost/QALY analysis under a health and social care perspective is often too limited for the economic
evaluation of population health interventions,”>?¢ where a societal perspective is advocated.”>?¢ Natural experiments
are often used to evaluate intervention in policy sectors other than health and for which health impacts are by-product.
Broader economic evaluation frameworks such as CCA or CBA’> are more appropriate for incorporating multiple,
multisectoral costs and outcomes (e.g. those falling in the education, environment or judicial sectors) besides health.
Useful tools to consider include frameworks such as multicriteria decision analysis (MCDA),'*® which weighs and values
multiple outcomes using an explicit method (e.g. a discrete choice experiment), or the framework proposed by Walker et
al.*** which explicitly considers and values opportunity costs across decision-makers belonging to different sectors.

Without a bespoke data collection instrument, it may be challenging to include multiple outcomes and costs/cost
savings beyond the health sector. Therefore, the design of economic evaluations alongside natural experimental
evaluation should include a thorough investigation of routine data, to identify the availability of data sources to identify
relevant, multisectoral costs and outcomes. In the absence of bespoke data collection, proxy unit costs may be used to
evaluate available resource use (e.g. average cost/bed-day unit cost), preferably including sensitivity analysis around the
assumptions made in relation to unit costs.

Time horizon

The availability of routinely collected data for a long observational period allows an economic evaluation to capture
the impact of the intervention on costs and consequences over a long time horizon. This is a key advantage for the
economic evaluation of population health interventions, which might exert their impact only in the medium-to-long
term or may have effects that ‘carry over’ after the end of the intervention. Decision-analytic models, usually populated
with parameters derived from the literature in RCT contexts, can be populated using routine data specific to the target
population, following advice specific to population health interventions.!*?

Analytical methods

When conducting economic evaluations alongside a natural experimental evaluation, quantitative methods to deal with
observed and unobserved confounding need to be embedded in economic evaluation frameworks. This implies dealing
with the additional complexity generated by correlated costs and outcomes,'*® skewed and non-normal distributions of
costs and outcomes,'***> potentially correlated multiple outcomes,**¢ and clustering.*'”

Depending on the method used to deal with observed and unobserved confounding, the ATE, ATT or the LATE will be
estimated. These will be interpreted as the incremental cost-effectiveness parameter in the corresponding population,
that is ATE: incremental effectiveness parameters in the general population; LATE: incremental cost and incremental
effectiveness parameters among the population of compliers. Sensitivity analysis should be conducted using multiple
designs and multiple control groups to explore the robustness of economic evaluation to multiple sources of bias and
strengthen the credibility of results.
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Decision analytic and microsimulation models

Decision analytic models (i.e. decision trees, Markov models) compare ‘the expected costs and consequences of
decision options by synthesising information from multiple sources and applying mathematical techniques’*'® (page 1).
By making use of additional evidence, decision models have the potential to overcome some of the limitations of data
availability and quality in natural experimental evaluations. Indeed, a decision analytic model can bridge the primary
outcome of the study with a measure of relevance for the economic evaluation analysis (e.g. QALY) when preference-
based instruments are not in the linked data or a longer-term outcome in presence of a data-constrained time horizon.

A number of approaches are available for economic evaluations that investigate the impact of a natural experiment
as an event within a complex system.'*” Moving beyond a traditional cost-effectiveness framework, complex systems
models include, among others, systems dynamics models, computational general equilibrium models, microsimulation
models, agent-based models and partial differential equation models. Guidance has been developed to identify
appropriate use and application of these models in economic evaluations.**”

For example, dynamic microsimulation models (models that simulate the behaviour of micro-units over time) offer

a valid and flexible tool for the evaluation of costs and outcomes associated with policies to improve population
health, as well as allowing extrapolation of longer term health outcomes.*?° Specifically, these models can incorporate
multisectoral costs and outcomes, avoiding using an additional method to weight and ‘prioritise’ multiple costs and
consequences. By explicitly considering the dynamic interaction between individual level outcomes, they also go
beyond the estimation of population-level average cost-effectiveness and allow the estimation of costs and effects at
population subgroup level, therefore facilitating distributional CEA (see below).

Equity considerations

In Design and planning, we recommended that the distributional consequence of interventions should be a core
consideration in the planning of natural experimental evaluations. Subgroup analysis or the inclusion of equity-relevant
variables (e.g. poverty status, urban/rural classification) could provide useful insights on the equity impact of the
interventions being evaluated in terms of cost-effectiveness.?*?2 More advanced methods such as distributional CEA*?®
and extended cost-effectiveness analysis'?* should be also considered. However, as these methods are more demanding
in terms of data requirements, they may not be feasible using observational data.

Qualitative methods
Summary

e Most natural experimental evaluations will benefit from a mixed-method design incorporating qualitative methods
throughout the evaluation.

e Adequately characterising system, context and intervention will usually require qualitative evidence.

e Qualitative evidence contributes to better characterisation of exposed and non-exposed groups; understanding of
the assignment process; understanding causal mechanisms; selection and measurement of meaningful indicators for
outcomes; identifying potential costs of the intervention; and understanding stakeholder perspectives.

e Qualitative analysis can also be used to enhance the explanatory potential of evaluations.

Designs drawing wholly or primarily on qualitative methods can be used to evaluate natural experiments; existing
guidance covers approaches such as realist evaluation,'* and case studies.'?® Natural experiments can also be evaluated
through designs such as QCA, which draws on a series of qualitative case studies to identify the configurations of
conditions that are causally related to the absence or presence of an outcome.>>>* Here, we focus on the role of
qualitative methods in one particular set of designs: those evaluations that have a primary aim of estimating effect sizes
of interventions through using differences in exposure. Typically, these employ qualitative methods in tandem with
statistical analysis of quantitative data within mixed-method designs. In such designs, qualitative work packages are
often incorporated into process evaluations. Guidance for process evaluations for complex interventions'?” is mainly
aimed at trials, in which both development of the intervention and assessing fidelity are key issues. The principles of
this guidance also apply to natural experimental evaluations, but qualitative evidence can and should do more than
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contribute to process evaluation. For natural experimental evaluations, qualitative methods are essential, both to
exploit the strengths of natural experimental designs for studying interventions in complex systems, and to minimise
their design weaknesses in assessing ‘as-if randomisation’.** To fully benefit the evaluation, qualitative methods should
be integrated throughout. Most evaluations of natural experiments will require qualitative evidence to ensure that:
the system, context and intervention are well characterised; groups are appropriately defined in terms of their degree
of exposure, the assignment process is well understood and cases are appropriately assigned to those groups; causal

mechanisms are understood; outcomes selected are meaningful; indicators for these outcomes are valid and reliably
measured; and stakeholder perspectives on the intervention and its anticipated and actual effects are understood.

In addition, when supported by analysis that goes beyond the descriptive, qualitative methods can add considerable
value by explicating links between intervention and outcomes in context, and strengthening attributions of causality
and transferability.

This guidance does not address in detail the selection of appropriate methods of data gathering and analysis for these
tasks. Depending on the specific needs of a study and its theoretical framing, data might be drawn from: existing
documentary data; individual and focus group interviews; participant or researcher diaries; ethnographic observation;
photo elicitation; or a range of other sources. Rather, this guidance outlines the key components of an evaluation in
which qualitative methods should be integrated to maximise the opportunities for robust and generalisable findings.
Examples for each point are provided in Table 6.

TABLE 6 Contributions of qualitative methods to natural experimental evaluations, with examples

Evaluation

Data generation and/or

component

Role of qualitative methods

Characterising the intervention, context and system

Describing the
intervention

Describing the
system/context

Developing
theories of
change

Informing
selection of
populations,
controls, and
subgroups for
analysis

Characterising
and selecting
outcomes and

Characterised the Daily Mile intervention, which encourages children to run for 15
minutes each school day, by comparing the intervention as described in principle in
promotional material, with how it was implemented in practice.¢%¢2128

Within a process evaluation, identified important factors that enhanced and hindered
the implementation and normalisation of a complex intervention in maternity services to
reduce smoking rates in pregnancy.'?’

Used system-mapping to describe the complex adaptive system in which a proposed
sugar sweetened beverage levy in the UK would be introduced, and identified key
stakeholders’ perspectives on its likely impacts.'®°

Informed the logic model for an evaluation of a proposed Graduated Driving Licensing

in Northern Ireland using focus group analysis to: inform choice of plausible comparator
settings, hypothesise links between intervention and potential public health impacts, and
identify adoption of telematics insurance products as a co-occurring intervention in the
system. 3!

Informed appropriate dates for measuring change resulting from the intervention, and
identified important subgroups for analysis of effects in evaluation of Cambridgeshire
Guided Busway (a new bus network, traffic-free walking and cycling route), by identifying
that the intervention was used before being officially open, and that prior experience of
different modes influenced initial perceptions.**?

Used local practitioners’ insights on appropriate comparator areas to contribute to
creating synthetic controls as the counterfactuals for an evaluation of the impact of
alcohol licensing decisions on local health and crime.”?

Refined outcome indicators in an evaluation of free bus travel, by identifying that
travelling by bus entails considerable physical activity for young people, so ‘bus trips’ as
an indicator of passive travel would underestimate ‘active travel’.'*

analysis methods used

Ethnographic observation,
document review,
interviews.

Observations,
semi-structured and group
interviews, analysed using
normalisation process
theory

Expert workshop, Delphi
exercise, and qualitative
interviews

Group interviews
analysed using thematic
content analysis

Interviews, media analy-
sis, photo elicitation and
participant observation.
Consultation with local
practitioners

Ethnographic
observation;
Photo-elicitation

indicators Refined interpretation of outcomes measured in a survey questionnaire of commuters Content analysis of
through interview data, which suggested that suggested that some survey respondents’ post-questionnaire
negative reports of walking and cycling environments reflected a desire to make a political  interviews
point about poor facilities, rather than necessarily representing their own perceptions.***
continued
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TABLE 6 Contributions of qualitative methods to natural experimental evaluations, with examples (continued)

Evaluation
component

Role of qualitative methods

Data generation and/or
analysis methods used

Generating data
on outcomes

Understanding
mechanisms and
mediators

Explaining
change

Understanding
stakeholders’
perspectives

Gathered evidence of outcomes not identifiable through routine datasets for an evalua-
tion of the impact of reduced street lighting at night, such as experiential and behavioural
impacts on well-being of light and dark at night.*3>

Identified important and unanticipated outcomes of dance mats to increase physical
activity in secondary schools, including improved reaction times and co-ordination skills,
and acceptability to older girls.*3¢

Identified possible reasons for lack of effect on health behaviours or physical activity in
older adults of low-cost improvements to local urban green spaces in Manchester, UK:
that small green spaces were seen as belonging to others, and that residents preferred
larger parks.'%7:1%8

Developed understanding of limited efficacy of Smoke-Free Schools policies in reducing
adolescent smoking through analysis of discourses of school children in seven European
countries, which identified that policies were associated solely with ‘the school’, and that
they displaced smoking to other spaces.***

Explained the impact of health system context on outcomes in an evaluation of mergers
of urology departments in Denmark, in which readmission rates went down, but length
of stay increased after restructuring; qualitative analysis suggested that the expected
efficiency gains of centralisation are undermined in contexts of cost constraint and
external pressure.4°

Tested the plausibility of the ‘signalling effect’ (i.e. the policy debate itself draws attention
to an issue among the public and triggers behaviour change) as a mechanism through
which taxes on sugar-sweetened drinks in Barbados reduced sales.*®

Identified the mechanisms of change and necessary components for transferability of an
intervention to provide free bus travel, though comparisons within the qualitative data
(such as deviant cases who reported lack of access to a pass or lack of ability to use buses
easily).*

Explained subgroup differences in outcomes of a social prescribing intervention for
people with diabetes by analysing how ‘health capital’ and structural conditions shaped
participants’ capacity to interact with and benefit from the intervention.#!

Identified unexpected perceptions of residents in evaluation of impact of 2012 Olympics
in London, who felt safer with, rather than marginalised by, enhanced security in their
neighbourhoods.'#?

Produced evidence to explore the unexpected effects of the COVID-19 pandemic on
the implementation of a mass transit cable car in Bogotd, Colombia, through exploring
residents’ and policy stakeholders’ perspectives on the likely impacts and the historical
context of the intervention.'#®

Identified limitations in likely effectiveness of future transferability of home energy
efficiency interventions in England, through analysis of householders’ motivations for
installation, which identified that current policy framings around ‘environmental sustaina-
bility’ resonated poorly.*#*

Individual and group
interviews, media
analysis.

Before and after
interviews and focus
groups

Walk along interviews
and photo-elicitation.
Critical discourse analysis
of focus group data
Interviews with service
providers and institu-
tional theory

Process tracing, using
television news archives,
interviews, the public,
and point of sale data.
Inductive qualitative
analysis of focus group,
interview and observa-
tional data.
Ethnography

involving interviews,
photo-elicitation and
participant observation

Family narrative
interviews, go-along
interviews, focus group
workshops.

Citizen science methods,
involving public
volunteers in planning,
conducting and analysing
evidence.

Household interviews

Characterising the intervention, context and system

Describing the intervention
The interventions in natural experimental evaluations are often context-specific: programmes, laws or organisational
changes that have emerged for particular jurisdictions or populations. To ensure evaluations are useful for those in
other contexts, the intervention should be well described.®? This will include components such as characterising the
rationale for introduction; details of any underpinning legislation; any organisation(s) that have a role in delivering

the intervention; how it was delivered; where costs and benefits from the intervention might be incurred; and what
flexibility there was or is in delivery. Although reviewing documentary sources may be sufficient for describing some
components, other evidence (e.g. from ethnographic observation or interviews with individuals delivering or receiving
the intervention) may be needed to describe how and why the intervention was implemented,'*> how it was delivered
in practice and with what costs. Qualitative evidence on intervention acceptability and fidelity is also valuable for
describing an intervention.
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Describing the system/context

A strength of natural experimental evaluations is that they can explore relationships between the system/context and
intervention, help characterise the complexity of the system, and account for mechanisms relating to the intervention
as an interruption or emergent change in that system.'#¢ Multiple sources of data will be needed to understand

this complexity, particularly for identifying what aspects of the context/system interact with the intervention and
how. Qualitative contributions might draw on documentary analysis, observations, interviews and other sources as
appropriate to describe the relevant demographic, geographical, historical, economic, political and organisational
aspects of context.*” An important element of qualitative work here is identifying any relevant co-occurring
interventions in the setting that are likely to affect changes in outcomes over time or across exposed/non-exposed
populations. System mapping techniques can be used to identify the components, and scales, that are important

to include in the evaluation, and to aid in assessing the evaluability of an intervention®¢ before undertaking an
evaluation.**® A system map, for example a causal loop diagram (CLD), can also be used to provide a robust theory of
change for the intervention, and to develop a model to simulate intervention impacts.

Developing theories of change

Qualitative methods such as interviews and workshops with stakeholders help develop an initial theory of change for
the intervention. Participatory methods can help ensure that all important preconditions, assumptions, positive and
negative outcomes, potential mechanisms and aspects of the system are considered in the evaluation.'*’ In natural
experimental evaluations, this theory of change can be a dynamic model of how the intervention is theorised to
impact on outcomes (e.g. a CLD), and can be revisited throughout the evaluation. Theories of change can hypothesise
the structure and mechanisms of the system, and identify the leverage points for system change such as reinforcing
feedback loops. At the end of the project, a good theory of change can assist with mapping all evidence for causal
pathways investigated. It should ensure that findings from both qualitative and other work packages are accounted for,
synthesised, and (in systems-orientated evaluations) inform modelling and visualisation of how the system has changed
as a result.

Informing selection of populations, controls and subgroups for analysis

Initial qualitative work to characterise the intervention, context and broader system will inform and sense-check the
assignment of units (such as individuals, or areas) to exposed and non-exposed populations, and the processes through
which this assignment happened. For example, qualitative work will enable better characterisation of precisely how,
when and where an intervention was implemented, and how it was taken up or responded to in initial phases.*° This
can help with selection of appropriate time frames for measuring changes that can be plausibly attributed to the
intervention. Similarly, qualitative evidence on population interactions with interventions can help define geographical
areas of exposure. Qualitative evidence on delivery of, uptake of, attitudes to or experiences of interventions and
stakeholder priorities can also be used to identify important population subgroups for analysis, or appropriate
geographical areas for comparison.

Characterising and selecting outcomes and indicators

The choice of appropriate primary and secondary outcomes, and indicators for these, should be informed by qualitative
evidence. This can help ensure that the quantitative indicators selected capture what is intended, as well covering key
outcomes that are important for stakeholders. Existing qualitative evidence might furnish useful information about the
relevance, validity, limitations and credibility of existing quantitative measures of health and behavioural outcomes.
Primary qualitative data are often also needed to understand better the strengths and limitations of quantitative
measures that are selected, particularly if these are from routine secondary datasets generated for other purposes.
These insights help make credible inferences from quantitative findings. Qualitative evidence helps strengthen the
interpretation of statistical findings through shedding light on the meaning of indicators in context, the potential
limitations in survey or other measures, and the interpretation of relationships between indicators.

Generating data on outcomes

Estimating the effects of the intervention on primary outcomes usually requires quantitative data, but qualitative
evidence strengthens analysis in providing sources of data for triangulation. This can aid the credibility of claims made
through the convergence or divergence of findings, and aid analytical inference through comparisons. There is also an
important role in identifying secondary outcomes that might not have been captured in quantitative datasets or were
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not anticipated at the outset.’*® Where quantitative data for outcomes or population subgroups do not exist or would
be difficult to access, qualitative methods (such as interviews) are sometimes necessary for generating the primary
source of evidence on changes in knowledge, understanding or practices that are associated with an intervention.

Understanding mechanisms and mediators

Incorporating qualitative evidence is essential for maximising the potential for a natural experimental evaluation to
produce transferable, credible, and robust findings. While sophisticated quantitative analyses can explore relationships
between points on hypothesised causal pathways, qualitative methods have particular strengths in exploring processes.
In general, they do this by means such as observing parts of causal processes in action, analysing documentary
evidence, or understanding processes of change from participants’ perspectives. During the evaluation, as a nested

or concurrent study, detailed qualitative analysis can also help unpack variations in impact, such as how and why the
intervention effects differ across subgroups or over time, and can surface unintended or indirect outcomes of the
intervention in a system.

Explaining change

Beyond these descriptions of causal mechanisms, qualitative analysis can contribute to making analytical inferences
about causal processes from comparisons within the case.’>* This draws on approaches such as process tracing®*?
or analytic induction.*>® Appropriate qualitative analysis, in the light of theories of change, thus strengthens causal
inferences and claims about transferability.

Qualitative evidence is often invoked as particularly useful for explaining unexpected findings or policy failures. For
instance, qualitative evaluations might be recommended to identify barriers to adoption or unanticipated outcomes.*>*
However, if there is sufficient uncertainty about likely effects to justify undertaking an evaluation, both positive and
negative findings require explanation. Qualitative evidence should be sought to explain the mechanisms of expected
effects or policy success as well as unanticipated effects and ‘failure’,

Understanding stakeholders’ perspectives

Natural experimental evaluations should include appropriate engagement of relevant stakeholders (such as the
patients, publics, practitioners and policy-makers affected by the intervention) in selecting, planning and undertaking
the evaluation. However, it is important that this is not the only source of evidence on stakeholders’ perspectives

on the intervention and its impact. Formal qualitative research is also needed not only for mapping the perspectives
and practices of all stakeholders, but also for analysing these as an integral part of the complex system in which the
intervention is implemented.

Qualitative methods have strengths for documenting and learning from the experiential knowledge of populations
directly affected by the intervention, which may not reflect expectations or theory. Qualitative methods also help
understand the knowledge, perspectives and practices of those planning and implementing policies or programmes,
which might include public health practitioners, industry actors, or policy actors. This is essential data to identify the
alterations that affect how interventions are implemented on the ground, and any direct and indirect effects arising.
Stakeholders’ perspectives and practices may change across the process of implementation and evaluation and may
interact with the intervention (and its evaluation) in more or less predictable ways. Understanding public, policy

and practitioner perspectives is also essential for informing claims about future roll out, scale up, or transferability
of interventions.

Maximising the value of qualitative components

To ensure findings from the qualitative components of a study are fully exploited, they should be appropriately
integrated into the whole evaluation, from design to final report. This requires, first, planning of the qualitative work

for timely incorporation of data generation and analyses, for instance, at key points such as final selection of outcome
indicators, or to inform subgroup analyses. Second, sufficient time needs to be allocated for integrating the final analysis
in revised theories of change.*® Third, this requires an investigator with appropriate skills and training to design and
manage the qualitative components and, importantly, to integrate a sound theoretical underpinning for the evaluation.
A robust theoretical framework is needed to ensure that relationships between indicators (of, for instance, behavioural
changes) are related conceptually to the capacities or functions'® of the intervention, such that the likely transferability
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(or not) of findings can be judged. Appropriate analytic approaches are also needed for all qualitative datasets.
Descriptive or thematic content analysis may be sufficient for some of the above aims, such as documenting key aspects
of context or stakeholders’ perspectives. Others aims (e.g. contributing to causal inference) may require more analytical
approaches, such as analytical induction or process tracing.

There is (often under-exploited) potential for utilising existing qualitative datasets in evaluations of natural experiments.
Documentary sources (policy reports, records of meetings, social media captures) are invaluable as evidence for the
chronology of intervention implementation, but also potentially useful for documenting change over time. On some
common outcome indictors (e.g. around the meanings of travel mode, physical activity, smoking cessation) there may
be existing published studies or datasets of transcripts from comparable settings which can be interrogated to enhance
understanding prior to finalising evaluation design or outcome selection. Reviews of existing qualitative studies may
also provide evidence to support hypothesised mechanisms. To contribute to future evaluations, archiving new primary
data is good practice where possible in appropriate repositories such as those offered by many university libraries or,

if appropriate, the UK Data Service (https:/ukdataservice.ac.uk). These datasets can be used for comparisons in future
follow-ups, or for comparative studies.

Reporting, critical appraisal and evidence synthesis
Summary

e Clearly defining the purpose of a given synthesis is essential to make the best use of the available studies and the
most appropriate methods to apply.

e Critical appraisal of the studies involves selecting the tool or tools most suitable for the included study designs.

e While diversity in designs and outcomes within and between natural experimental studies presents opportunities to
produce valuable explanatory findings, that diversity also presents challenges for finding, managing, and interpreting
the studies during the synthesis process.

This section signposts readers to guidance for reporting different stages and uses of evaluations and discusses issues
specific to identifying and appraising evidence from natural experimental evaluations and synthesising such evidence
across studies. Using and combining evidence, within a single evaluation, are discussed in Design and planning: concepts.

Reporting guidelines

Accurate, clear and comprehensive reporting of natural experimental evaluations will facilitate critical appraisal and
evidence synthesis and encourage best use of evidence for decision-making. Table 7 provides details of guidance likely
to be useful to researchers conducting natural experimental evaluations.

Bringing together evidence from a set of natural experimental evaluations requires consideration of issues throughout
the critical appraisal and evidence synthesis process. Defining the overarching research question(s) for a given evidence
synthesis, that is why a given set of studies is being synthesised, will inform decisions on how best to do it.?¢ Each
element of the scope of a conventional effectiveness synthesis, that is the populations, interventions, comparators

and outcomes, may be difficult to define, for example because of a lack of standardisation of intervention or exposure
and control conditions, multiplicity of outcomes in various formats, or varying styles and standards of reporting across
the studies. Assessing effectiveness in a narrow sense - for example by producing a pooled effect size estimate using
meta-analysis'®® - may not be the most useful question, or even an answerable one for a given type of intervention or
a given set of evidence. For some review topics it may be more valuable to examine effectiveness in a broader sense,'¢¢
to investigate equity impacts rather than overall effectiveness,'¢> or to establish causality, describe people’s lived
experiences, or explore mechanisms of action in respect of particular interventions.¢> Often these research questions
may be most effectively addressed by incorporating multiple study designs in the review, for example using a mixed-
method design incorporating a combination of quantitative and qualitative evidence.¢”1¢ As with a primary natural
experimental study, any evidence synthesis should have a protocol to demonstrate that the results are not selectively
chosen. With a synthesis of natural experimental evaluations, the protocol may require to be dynamic and flexible to
transparently record necessary alterations to the analysis plan as details of the included studies emerge (see Design and
planning: practicalities).
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TABLE 7 Reporting guidance

Reporting guidance Focus

SPIRIT 2013: Standard Protocol Items: This guidance for reporting clinical trial protocols may be useful for identifying key
Recommendations for Interventional Trials®® features of the natural experimental evaluation to include in a protocol. A reporting
guideline is in development for protocols for observational studies (SPIROS)>*

STROBE: Strengthening the Reporting of A list of 22 items to aid the reporting of observational studies - cohort, case-control, or
Observational Studies in Epidemiology**¢ cross-sectional study design

TREND: Transparent Reporting of Evaluations Checklist for reporting non-randomised behavioural and public health intervention

with Nonrandomized Designs'>’ evaluations

RECORD: REporting of studies Conducted An extension to STROBE, this guidance provides a checklist (13 items) for studies using
using Observational Routinely-collected health routinely collected data

Data'*®

TIDieR-PHP: Template for Intervention An adaptation of the TIDieR guidance,**” TIDieR-PHP is a reporting guideline for
Description and Replication - population health  evaluation studies of population health and policy interventions, such as legal, fiscal,
and policy®? structural, organisational, environmental or policy interventions

CHEERS 2022: Consolidated Health Economic Guidance and 28 item checklist for reporting economic evaluations of health
Evaluation Reporting Standards 2022 (CHEERS  interventions

2022)1¢0

SRQR: Standards for Reporting Qualitative Guidance for reporting qualitative research that is intended to be relevant across
Research?¢! differing paradigms and methods

Triple C (Case study, Context, Complex Reporting principles for case study evaluations of the role of context in complex
interventions) reporting principles'? interventions

PRISMA-P: Preferred Reporting Items for Guidance for reporting systematic review protocols

Systematic reviews and Meta-Analyses for
Protocols 2015%¢?

PRISMA 2020'¢3 Guideline and checklist to promote complete reporting of systematic reviews

SWIiM: Synthesis without Meta-analysis*®* Guidance for reporting synthesis without meta-analysis in systematic reviews

Identifying and managing natural experimental evaluation evidence

Natural experimental evaluations include various study designs and analytic approaches and are not consistently
labelled as natural experimental evaluations in titles, abstracts or keywords. Formalised bibliographic search using
Medical Subject Heading terms or familiar text strings to filter a literature search by study design works less well for
natural experimental studies than for trials. Relevant studies in a synthesis of natural experimental evaluations are likely
to comprise multiple study designs. As study design labelling is generally inconsistent, it is useful to focus on study
design features rather than labels.**?

Evidence may be published across disciplines and across databases, requiring searching databases across differing
disciplines which exacerbates issues such as differing study design terminology between disciplines, for example
epidemiology and economics. In some disciplines, for example economics, it is common for evidence to be published as
reports, ‘grey literature’, rather than in peer-reviewed journals. Designing the literature search strategy for a review of
natural experimental evaluations may be further complicated by the multifaceted nature of many of these studies, for
example the reporting of multiple analyses or mixed methods from a single study. Defining relevant time periods may
be difficult as evaluations are often examining a natural experiment that occurred at a time before, possibly decades
prior to, the evaluation. These issues have implications for the literature search strategy, achieving a balance between
the sensitivity and the specificity of the search. It may be helpful to involve an information scientist and a range of topic
experts from different disciplines in formulating a suitable search strategy.

A particular challenge with data extraction relates to the diversity of studies included in many syntheses. It may
be difficult to determine which effect estimate to extract from the multiplicity reported in a given study.’° Details
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of the natural experiments and important information about the context need to be captured uniformly to enable
synthesis.¢2147

Critical appraisal of natural experimental evaluations

Critical appraisal may be required to understand the rigour of an individual study or undertaken as part of a synthesis
of evidence. When critically appraising a natural experimental evaluation, reviewers may wish to use tools for
assessing risk of bias. It should be noted that these tools typically assume a focus on a minimally biased primary
effect size estimate as the main objective of each study, whereas many natural experimental evaluations entail more
complex study designs often including qualitative and mixed-method analyses. With that caveat, the Risk Of Bias In
Non-Randomised Studies - of Interventions (ROBINS-1)*” is the most thorough of the quantitative critical appraisal
tools currently available. Applying it requires expertise and time to learn the process,’*'’? and some features of
natural experimental studies can be problematic to fit into this type of appraisal process. When using ROBINS-I, few
evaluations of natural experiments are likely to be assessed as at any less than ‘moderate’ risk of bias, despite some
study designs going to considerable lengths to account for issues such as selection and confounding. A tool that
produces an insufficient spread of studies from stronger to weaker may have limited value for discriminating between
studies in a given set. When a broad definition of natural experiment is used (as we advocate in this guidance, see
Concepts and definitions), a wide variety of study designs may be included in the review resulting in a wide range of
internal validity across the included studies.

Where studies are multifaceted, tools such as ROBINS-I may be difficult to apply.*>'”* While ROBINS-I may be the most
obvious off-the-shelf tool to use, therefore, the tools available should be considered in terms of their strengths and
limitations for the purpose of a given review. Adaptations of ROBINS-I are being developed to better capture features
of methodological approaches commonly used in natural experimental evaluations, such as regression discontinuity or
instrumental variables designs.’’* In some cases the alternative ROBINS-E, which is designed to assess the risk of bias in
observational epidemiological studies, may be more appropriate.l”> Other tools that may be useful include the Effective
Public Health Practice Project quality assessment tool,'”¢ and the Cochrane Risk of Bias 2 with Cochrane Effective
Practice and Organisation of Care guidance notes.'”” For some types of natural experimental evaluations, and some
systematic reviews, an appraisal framework more like those used for qualitative research may be more appropriate.t’817?

Synthesising results from natural experimental evaluations

Synthesising evaluations of natural experiments contributes to making best use of available evidence. The likely
diversity in these studies provides opportunities for further original research such as identifying and exploring
intervention mechanisms and investigating and refining intervention theories. However, a diverse body of studies also
presents challenges in synthesising the range of characteristics of the designs, diversity of the content and context

of the interventions, and the range of outcomes studied. Some studies may report multiple effect estimates for the
same outcome, multiple outcomes, or both. In some cases it may be possible to derive standardised outcome measures
suitable for inclusion in a meta-analysis, but standardisation is not always possible or meaningful if, for example, there
is a potential trade-off between competing good outcomes (e.g. more cycling at the expense of walking in transport
studies).’®® The included studies may report different types of effect estimate (e.g. LATE vs. ATT vs. ATE) and to
different population subgroups and different outcome measures, often dependent on data availability. There may be
different lengths of follow-up for assessing an outcome, and outcome measurements may be presented in different
configurations across studies of the same design. Where replication of highly context-specific interventions is unlikely,
it may be more realistic to make inferences about general causal mechanisms or functions of interventions (e.g. Ogilvie
et al.’>). Investigating health inequity requires study data to be amenable to grouping to make appropriate comparisons,
which should be clearly reported.8!

While meta-analysis is potentially useful in some reviews, included studies may differ widely in terms of the nature of
their potential biases. Particularly when a meta-analysis may be dominated by a few studies based on very large sample
sizes (such as those drawn from large-scale administrative datasets) it may be at least as important to triangulate
findings across studies that are at risk of differing biases than to rely on a single pooled effect size, for example

by comparing meta-analysis findings with syntheses not using meta-analysis of other studies of different designs.
Furthermore, the requirement for methodological homogeneity among studies included in a meta-analysis may raise
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questions about the external validity of the pooled result, if an evaluative bias may have been introduced by excluding
certain types of intervention or context from analysis solely because dissimilar study designs or outcomes were used.*®

Approaches to synthesis that do not use meta-analysis, such as guidance provided by Cochrane'®?' and the Realist
and Meta-narrative Evidence Syntheses: Evolving Standards group,'®* may often be useful when synthesising natural
experimental evaluations. The specifics of the evidence synthesis questions and studies involved will determine the
appropriate methods to use, with a mixed-methods design often useful.’¢”.1¢ On some occasions, the focus of the
review may be to combine effect estimates with simulation models® or to conduct a synthesis of economic evidence.'®>

Exploring heterogeneity between the natural experimental evaluation results can result in valuable insights from the
synthesis, developing potential hypotheses about similarities and differences in mechanisms and study characteristics
between the evaluations. The exploration of heterogeneity may be through qualitative methods, triangulation methods,
or quantitative methods when these are statistically feasible and substantively meaningful.'®

Assessing certainty of evidence

Depending on the focus of the evidence synthesis, it may be appropriate to formally assess and summarise the

overall certainty of the findings (i.e. how confident we are in estimating an effect), although in other situations a

more appropriate objective may be to better understand the problem.?¢ When assessing certainty of the evidence

is appropriate, the framework most often used is Grading of Recommendations, Assessment, Development and
Evaluations (GRADE).'®” Applying this tool with natural experimental evaluations raises some issues similar to those
noted above when assessing risk of bias. These include ensuring that evidence from evaluations of natural experiments
is appropriately acknowledged in GRADE by correctly recognising the susceptibility of different study designs to bias,
incorporating a variety of differing study designs, and selecting outcomes for synthesis.*®® The lack of scale available
within GRADE can make it difficult to differentiate between certainty assessments.*¢

Infrastructure and information governance
Summary

e Natural experimental evaluations often use data that were originally collected for other purposes.

e Negotiating access to such datasets can be a time-consuming, costly and uncertain process, especially if the research
involves the linkage of data from multiple sources.

e The trusted research environments (TRE) model of curation and provision of routinely collected data, of which there
are already a number of good examples, is a potentially much more efficient solution than ad hoc linkages initiated
by research teams.

Natural experimental evaluations are often conducted as retrospective studies using data originally collected for
another purpose, such as vital events registration,'® population surveys,*” administrative datasets,'®’ sales and
purchasing data* and, increasingly, information gathered via mobile phones, fitness apps, and other forms of ‘crowd-
sourced’ data.’”>'! Such studies can be conducted when a prospective trial would no longer be practical (or would
never have been possible) and can be highly efficient, where large datasets are available at a tiny fraction of the cost
of primary data gathering. There has been extensive investment in the infrastructure for making such data available to
researchers

(Boxes 5-7), but outside these settings, acquisition of data can be complicated, uncertain, and time-consuming. The
risks involved may deter researchers from attempting studies that require access data that has not previously been
used for research, especially where novel linkages between datasets are involved. Funding bodies can therefore play
an important role in facilitating access to routinely collected datasets, investing in infrastructure and in funding the
curation of strategically important datasets.
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BOX 5 The SAIL databank

The Secure Anonymised Information Linkage (SAIL) Databank (https:/saildatabank.com/) is a repository of anonymised health and
social data based at Swansea University that seeks to help ‘research communities to access, link and analyse routinely collected
health and administrative data within a safe and secure remote access environment’. To access SAIL data researchers must follow
a two-stage application process that takes about 12 weeks. The first stage involves a scoping discussion to establish the viability
of the project and what is required in terms of support from the Databank. At this stage the researcher must also undertake Safe
Researcher Training or provide evidence that they have had the training within the past 2 years, and show that they have secured
funding for their project. At the second stage, the researcher submits a project scoping document and an Information Governance
Review Panel application form. Following approval of the project, members of the research team can apply for approval to access
the data remotely, to conduct analysis using a range of pre-installed statistical packages. A separate procedure is available to
organisations wishing to add datasets to the databank. SAILs governance makes extensive use of public involvement, including
involvement of members of the public in the review of applications.

BOX 6 New Zealand’s Integrated Data Infrastructure (IDI)

The IDI (www.stats.govt.nz/integrated-data/integrated-data-infrastructure/) is a research database that links together and

holds individual-level de-identified data on New Zealand’s population from surveys, government agencies, the Census and
non-government organisations on health, education and training, income and work, benefits and social services, justice, vital
events, border movements, housing and transport. Researchers can apply to use the data for research ‘that is likely to have a wide
public benefit’. They must undergo a series of checks, undertake confidentiality training and sign a declaration of secrecy and

an agreement to follow IDI rules. The data can only be accessed through a secure virtual environment, via facilities approved by
Statistics New Zealand, but researchers can apply to set up a secure research facility in their own workplace subject to meeting
specified security conditions. Outputs are subject to disclosure control ‘to ensure information is grouped in a way that makes it
impossible to identify individuals’ before they are released from the secure virtual environment. Statistics New Zealand supports
applicants through the review process by advising on draft applications before submission and also provides a separate application
pathway for organisations that lack the technical expertise to work in a secure virtual environment. As with SAIL there is a
separate procedure for organisations that wish to add datasets to the IDI.

BOX 7 Brazil's Centre for Data and Knowledge Integration for Health (CIDACS)

CIDACS, the Centre for Data and Knowledge Integration for Health (https://cidacs.bahia.fiocruz.br/en/), was established
to examine health outcomes of social policies such as cash transfer, sanitation, and housing programmes. CIDACS has an
infrastructure to store, process, and link identified data and a facility for producing de-identified datasets.

The Unified Registry for Social Programmes (CadUnico) provides a population spine, to which has been added data on

deaths, births, and infectious diseases for the Brazilian population. CadUnico contains socioeconomic and demographic
information on more than 114 million people who have applied for, or are eligible for support from, over 20 government social
benefit programmes.

Access to deidentified or anonymised CIDACS data is provided for research projects conducted in collaboration with CIDACS or
to authorised staff from government agencies. To obtain access to CIDACS datasets, the researcher must obtain approval from a
relevant Brazilian institutional research ethical committee, provide a clear analysis plan, comply with rules of access and access

relevant data via a high-level security system, using an authorised virtual private network (VPN) with two-factor authentication.

CadUnico, Consultar dados do Cadastro Unico (Unified Registry for Social Programmes, Brazil).

Some of the most valuable datasets for natural experimental evaluations are those that link exposure and outcome
data from different sources - for example, information on receipt of welfare benefits from the social security system
with information on use of services from the health and social care system. But linking data from different sources

can markedly increase the time and effort needed to obtain a research-ready dataset, if research culture, information
governance procedures, accreditation requirements and methods of identifying records differ from data owner to data
owner. The consequences are to restrict the opportunities to conduct research using cross-sectoral linked datasets to
a relatively small number of researchers with the time, resources, and experience to deal with the extra complexities,
and ultimately to limit the amount of research that is done using such datasets. Funding organisations can contribute
to addressing these issues by funding data infrastructure and capacity building, and by negotiating with data owners to
make routinely collected data available for natural experimental evaluations of policies and programmes.
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Trusted research environments

Secure Anonymised Information Linkage, the Integrated Data Infrastructure, and CIDACs (see Boxes 5-7) are examples
of TREs, research platforms that seek to resolve the tension between maintaining the security and confidentiality of the
data and providing efficient access to researchers. They do this by holding the data in a safe setting, which researchers
can access to conduct their analyses, rather than by distributing the data to researchers who then store and analyse

it within their own organisation. The perceived risk of disclosure associated with the latter approach was found by a
recent review of the use of health data for research in the UK to have led to a burdensome and inefficient system for
providing access that frustrates researchers while failing to adequately reassure a substantial minority of clinicians and
patients that the process is trustworthy.'??

The TRE model has several potential advantages, beyond greater security, over the distributed model. A system
comprising a small number of substantial well-funded TREs can deliver economies of scale, so that data can be

curated to a high standard at low cost and allows for a concentration of expertise that can help to drive technical and
methodological advances. An established TRE should also be in a strong position to negotiate the acquisition of new
datasets. Such a system should therefore be an attractive investment for research funders, with more favourable returns
than grants for research projects involving bespoke data linkages.

Under the TRE model, researchers stand to benefit from a streamlined process of applying for access, with less risk
of complicated or inconsistent requirements for training, accreditation and storage of data imposed by different data
providers. Other key characteristics of a system that works well from a researcher’s perspective are good-quality
metadata, including information on flaws in the data such as missingness, changes in variable definitions over time,
etc.; support through the application process from TRE staff; a transparent pricing structure, with prices set on a cost
recovery basis; an efficient system of disclosure control; and the ability to access a TRE and run analyses from within
their own workplace. In turn, researchers working with TRE data should be required to adopt open working practices,
and in particular to share the code used in their analyses and creation of any derived variables.

Good practice considerations

The framework was developed in consultation with international experts and users of natural experimental evaluations
and aims to raise awareness of issues to consider when planning an evaluation or using the results of an evaluation

to influence population health decision-making. The researchers hope the framework will promote the conduct

and use of evidence from methodologically robust evaluations of policies and other interventions, as they are
implemented. With the large number of topics covered by the framework, the researchers were unable to cover each
in comprehensive detail. Instead, they aimed to convey key information with signposting to more detailed information
provided throughout.

The researchers conclude by summarising their main messages for planning, commissioning, conducting, reporting and
using evidence from natural experimental evaluations. The researchers have grouped the recommendations according
to their key audience, but many will be relevant to more than one group of producers or users of natural experimental
evidence. The researchers have concentrated on messages that are practical and implementable. There are already
many instances of good practice, from studies that take a systems approach to the evaluation of natural experiments
to funders’ mandates for open science practices and investment in capacity building and data infrastructures that
facilitates natural experimental evaluations. Building on these will support the continued growth of high-quality natural
experimental evaluations that produce useful evidence for population health decision-making.

Good practice considerations for all producers and users of natural experimental evaluations
e Understand the design and planning processes of an evaluation of a natural experiment, including how to identify

opportunities for natural experimental evaluation, select the most appropriate evaluation approach and assess the
feasibility of the evaluation.
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e Consider the variety and importance of stakeholders: for natural experimental evaluations, there may be stakeholders
in the natural experiment (policy or event) who differ from those with a stake in its evaluation; some stakeholders
may have a conflict of interest if involved in both the natural experiment and the corresponding evaluation.

e Recognise the respective strengths of quantitative, qualitative and integrated analytical approaches, incorporating
perspectives from diverse disciplines, such as economics, epidemiology and the social and political sciences, for
investigating the impacts of natural experiments.

Conducting natural experimental evaluations (mainly for researchers)

e Be aware of the circumstances that are likely to give rise to good opportunities for a natural experimental approach.
Adopt methods that are appropriate to the data available and to the processes that determine exposure to the
intervention of interest. There is no single method that is best in all circumstances, and no simple hierarchy of
stronger and weaker methods.

e Consider the appropriateness of adopting a systems science approach to evaluating natural experiments as events
within complex systems, as interactions between interventions and the contexts in which they occur may lead to a
range of intended and unintended consequences.

e Natural experimental evaluations will usually be stronger if they use a combination of methods, including alternative
methods of effect estimation, robustness checking and a mixture of qualitative and quantitative methods to
understand how effects occur and how they are influenced by context.

e Adopt open science practices, including publication of a study protocol, analysis code and data (or an indication of where
the data can be obtained). Publish in open access journals or on other open platforms.

e Clearly report the natural experiment event and all stages of the evaluation, including its planning, protocol, analyses,
and results, using established reporting standards where available (see Table 7), ensuring key details are in plain
language appropriate for the evidence users. Report the results of all the planned analyses or explain why any of
those indicated in the protocol were not progressed.

e Consider evaluation from a health equity perspective. Natural experiments may have differential effects across
social groups and therefore impact on health inequalities across multiple and intersecting dimensions (such as
socioeconomic position, gender, age, disability, ethnicity, etc.), either through the differing reach of interventions or
differences in effectiveness.

e Evaluation of the strength of evidence from natural experimental evaluations should be based on detailed appraisal
of the strengths and limitations of the studies and the applicability of their findings, including assessment of risk of
bias where appropriate, not on broad study labels.

Supporting and investing in natural experimental evaluations (mainly for research funders and
commissioners)

e Encourage best practice when commissioning or funding natural experimental evaluations, for example by requiring
that a protocol or methods-appropriate study plan is available prior to analysis commencing, findings are published in
open access journals, and the relevant reporting guidelines are followed.

e Establish processes within funding bodies to facilitate flexible and timely responses to prospective natural
experimental evaluation opportunities.

¢ As well as funding individual studies, support capacity building for natural experiments through investment
in infrastructure (e.g. TREs) and the workforce (e.g. training in evaluation methods, data science and research
software engineering).

¢ Negotiate with data owners to make routinely collected data both available and linkable to other datasets for natural
experimental evaluations of policies and programmes.

e When commissioning natural experimental evaluations, be prepared to be flexible and pragmatic and accept that
both the evaluability of the natural experiment and the feasibility of the evaluation require assessment, which may
result in the full evaluation not being viable.
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Publishing and using evidence from natural experimental evaluations (mainly for journal editors,

policy-makers, practitioners and other decision-makers)

Provide guidance to authors and reviewers on requirements for reports of natural experimental evaluations (e.g. require
a study protocol, use of appropriate reporting guidelines).

Use evidence from high-quality natural experimental evaluations when this is the most appropriate or available form of
evidence, being aware of any limitations of the evaluation.

Incorporate evaluation plans into the implementation of new policies and programmes where there is uncertainty about
impacts and cost-effectiveness, and make data generated through implementation available to evaluators.
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Impact and learning

Plans for dissemination of the framework have been designed with the aim of reaching various audiences through a
variety of formats. This includes conferences for both academics and practitioners, journal papers, online events and a
dedicated website which collates these resources. Interest in the forthcoming framework has been demonstrated by
invitations to present at Public Health Wales and facilitate a virtual methods workshop for early career researchers,
public health trainees, and analysts for the Maternal and Child Health Network (MatCHNEeT - funded by the UK
Prevention Research Partnership).
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TABLE 8 Consultation questions

Each of the eight framework sections were accompanies by the same questions asking:

Do you agree with the content of the proposed section?

o Agree

e Agree, but some additional content or explanation could be provided (please explain)

e Disagree (please explain)

e Don't know

Please explain any agreement, disagreement, or additional comments you have about the content of this section
Additional questions:

Consultation section: Concepts If there are any key terms missing from the glossary, please describe in the comments section below.
and definitions

Consultation section: Qualitative  Are there good examples for the use of qualitative methods within NEEs in Low/Middle Income

methods countries which you would recommend? Please provide details in the comments section below.
Are there good examples of the use of qualitative methods within NEEs in health services/systems
research which you would recommend? Please provide details in the comments section below.

Consultation section: Good Please suggest amendments and/or further recommendations that you think we should emphasise,
practice considerations based on the content of the earlier sections.

TABLE 9 Consultation participants’ roles and organisations

Participant role (some provided multiple responses)

Role No.
Member of funding board 6
Funding body representative 1
Journal editor 8
Intervention researcher 18
Quantitative researcher 39
Qualitative researcher 17
Policy-maker 1
Practitioner 2
Clinician 4
Other 1
Details provided for ‘Other’ Public Health Consultant

Participant organisation (some provided multiple responses)

Organisation No.
University 41
Public sector organisation 5
Non-profit organisation 2
For-profit 2
Other 0
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Using natural experiments to evaluate population health and
health system interventions: new framework for producers and

users of evidence

Peter Craig, Mhairi Campbell," Manuela Deidda,? Ruth Dundas," Judith Green,’
Srinivasa Vittal Katikireddi, Jim Lewsey,” David Ogilvie,” Frank de Vocht,®” Martin White’

Natural experiments are widely used to
evaluate the impacts on health of
changes in policies, infrastructure, and
services. The UK Medical Research
Council (MRC) and National Institute for
Health and Care Research (NIHR) have
published a new framework for
conducting and using evidence from
natural experimental evaluations. The
framework defines key concepts and
describes recent advances in designing
and planning evaluations of natural
experiments, including the relevance of
a systems perspective, mixed methods,
and stakeholder involvement. It
provides an overview of the strengths,
weaknesses, applicability, and
limitations of the range of methods
now available, and makes good
practice recommendations for
researchers, funders, publishers, and
users of evidence.

Unlike true experiments that are conducted by
researchers for scientific purposes, natural experiments
occur when infrastructure, policies, or services are
introduced or changed by governments or healthcare
systems. Interventions of this kind are sometimes

SUMMARY POINTS

evaluation

infrastructures

Natural experiments that occur when policies, services, or infrastructure
are introduced, modified, or withdrawn generate valuable opportunities for

The UK Medical Research Council and National Institute for Health and Care
Research published a new framework to help producers and users of evidence
make the best use of natural experiments

The new framework updates and extends previous guidance by taking account
of recent developments in approaches to evaluating complex interventions and
showing how they can be applied in natural experimental studies
Recommendations for good practice include the use of mixed methods,

careful attention to the context in which interventions take place, stakeholder
engagement, open science practices, and continued investment in research data

thelbmj | BMJ2025;388:e080505 | doi: 10.1136/bmj-2024-080505

amenable to randomised controlled trials, for example,
if the advantages of randomisation can be negotiated
with policy makers or providers at the planning
stage and the findings are likely to be transferable
across several contexts. Although the randomised
controlled trial remains an important method, there
are occasions when a trial will not be appropriate or
feasible for answering questions about infrastructure,
policy, or service changes. However, provided that the
intervention divides a population into groups that
are otherwise similar, researchers can evaluate the
health effects of the changes in a natural experimental
evaluation. Natural experiments therefore generate
valuable opportunities for evaluating population
health, health systems, and other interventions,
including those that are, for practical or ethical reasons,
not suitable for investigation using randomised
controlled trials.

One example of a natural experiment is the
introduction by the Scottish government in 2018
of a minimum price at which a unit of alcohol could
legally be sold. This was expected to reduce alcohol
consumption, with most impact on the heaviest
drinkers who tend to drink the lowest priced alcohol. A
natural experimental evaluation has been conducted
comparing trends in alcohol related deaths and
hospital admissions in Scotland, before and after
minimum unit pricing was introduced, with trends
in England, which did not have a similar policy.* In
addition to policy changes, natural experimental
approaches can be used to evaluate changes to health
systems and broader infrastructure. An example
of changes to health systems is the study by Doyle
and colleagues, which analyses the effectiveness of
emergency hospital care using ambulance callouts
as a form of quasi-random assignment of patients to
different hospitals.” An example of changes to broader
infrastructure is the study by Ogilvie and colleagues
of the health impacts of a new urban motorway. This
study uses a combination of repeat cross sectional and
cohort analyses of surveys of residents in intervention
and control areas, ethnography, and controlled
interrupted time series analysis of routine police road
traffic casualty data’ (table 1 and table 2 give overviews
of the roles of different quantitative and qualitative
methods).

Guidance on using natural experiments was
published by the UK Medical Research Council (MRC)
in 2012,%* and several other overviews of methods
and approaches have been published since then.?*?’
In recent years, there has been a substantial increase
in the number of evaluations of natural experiments,
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advances in analysis methods, and in the application
of whole system approaches to evaluation, greater
availability of large administrative or routinely
collected datasets, and demand for evaluation of
natural experiments delivered at a population level.
Whereas the 2012 guidance and subsequent overviews
have focused on quantitative methods for measuring
the effect of interventions, we believe there is a need
for a broader framework that also considers the design
and planning of natural experimental evaluations,
the role of qualitative, mixed methods and economic
evaluation, the use of routinely collected data, and the
implications for evidence synthesis.

In this article, we present a new framework that
provides an integrated guide for using a natural
experimental approach to evaluating population
health and health system interventions, covering
the whole process from study design and planning
through to reporting and dissemination. The
framework provides a resource for researchers
conducting evaluations, users of evaluation evidence,
and evaluation commissioners deciding whether a
natural experimental approach would meet their
needs. The framework also provides information
to help journal editors, funders, and peer reviewers
understand the strengths and limitations of funding
proposals and articles reporting natural experimental
evaluations. A detailed version of the framework
funded by the UK MRC and the National Institute for
Health and Care Research (NIHR) has been published
by the NIHR Journals Library.?®

Development of the framework

We convened a writing group of researchers with
expertise in epidemiology, health economics, public
health and sociology, and methodological expertise
in statistics, qualitative research, and evidence
synthesis. An advisory group of stakeholders
experienced in using natural experimental evidence
and with methodological expertise provided input at
key stages of the project. We held online workshops
and a consultation to obtain expert opinion on
developing the framework. The workshops helped
configure initial drafts of the framework, then
during the consultation, participants were invited
to review each chapter of the framework, with
the additional feedback used to further refine the
content. Participants in the workshops (n=21) and
consultation (n=44) comprised researchers and other
relevant stakeholders in Europe, Africa, the Americas,
and Australasia, including members of research
funding boards, policy makers, journal editors, and
representatives of national and local governments.
Further details of the methods used to develop the
framework are available in online supplementary
file 1 and the detailed report.”® The workshops
and consultation helped guide the use of a broad
definition of natural experiment, refine a framework
for planning and conducting evaluations of natural
experimental studies, and specify in detail the role
and content of analytic methods in evaluations.

RESEARCH METHODS AND REPORTING

Framework for natural experimental evaluations
Natural experimental evaluations are valuable for
many reasons. They can be used to study interventions
under real world conditions, to evaluate very long term
outcomes, and to investigate outcomes that were not
the main purpose of the intervention—for example, the
impacts on health of changes in education or social
welfare policies. These evaluations allow retrospective
examination of policies or interventions, and the
evaluation of large scale or irreversible interventions
such as national policy changes or large public
infrastructure investments. They are the approach of
choice when a controlled trial is not possible or ethical,
or when previous political or financial commitments
can make explicit experimentation unattractive to
decision makers.

Concepts and definitions

The new framework uses a broad definition of natural
experiments. We use the term to refer to events or
processes outside the control of a researcher that
divide a population into exposed or unexposed groups,
or groups with differing degrees of exposure. A natural
experimental evaluation uses data emerging from
the introduction, delivery, or withdrawal of a natural
experiment to evaluate the impact of the intervention
on an outcome or outcomes. Other authors have
proposed narrower definitions, such as those based on
a list of study designs or on methods that can address
unobserved confounding,” or that require intervention
assignment to be “as-if randomised.”>* We prefer
a broader definition for two reasons. Firstly, study
design labels do not necessarily indicate study quality,
and lists of methods tend to be arbitrary and rapidly
become outdated. Secondly, “as-if randomisation” can
be difficult to define precisely.’* “As-if randomisation”
captures an important feature of natural experiments,
but represents one end of a spectrum of possible
natural experiments rather than characterising the
whole range of opportunities that can usefully be
exploited with the right choice of methods.?* The focus
on specific events or processes (known as assignment
or allocation processes) that determine exposure
distinguishes natural experimental evaluations from
the broader range of observational studies.

Design and planning

We recommend an approach to planning natural
experimental evaluations adapted from the MRC/
NIHR framework for the development and evaluation
of complex interventions.>” That framework highlights
the value of a complex systems perspective for
evaluation because considering a natural experiment
event as a disruption within a system can help
identify the breadth of potential intended and
unintended impacts, as well as the role of context
in shaping the effects of the intervention. Figure 1
presents the stages of identifying and appraising
opportunities for a natural experimental evaluation
and working out a feasible and appropriate design.
Three important phases in the scoping and planning
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‘salbojouyoa} Jejiwis pue ‘Guiuies) |y ‘Buiuiw ejep pue }xa} o} pajejal sasn Joj Buipnjoul ‘yybliAdoo Aq pajoajoid
"mobBse|9 jo AysiaAlun Je GZOZ dunr 9 uo jwod fuug mmm//:sdyy wouy papeojumoq "SZ0Z Y24BN 82 UO G05080-7202-Iwa/ogtL 0L se paysiignd sy :rINg



RESEARCH METHODS AND REPORTING

Table 1 | Quantitative methods for evaluating natural experiments
Level of data

Illustrative example* and

Study design collection Data Statistical approaches Overview outcome measuret
Cross sectional Individual level  Postintervention; random sample  Descriptive statistics for effect  Allows for estimation of effect, ~ Study conducted in all,
(ideally); single time point of size—with representation of assuming it is “known” what or subset of, primary care
data collection; data potentially uncertainty; possible matching  outcomes were preintervention  centres postintervention;
collected in control group(s) of intervention group(s) with or outcomes are same in rate of incident CVD events
control group(s) intervention and control groups  compared with control
preintervention group(s) (or compared with
literature); possible matching
of control group(s) to
intervention group(s) before
comparison
Repeated cross Individual level ~ Preintervention and Difference between Allows for comparison with Study conducted in all,
sectional postintervention; random samples preintervention and preintervention outcome, but or subset of, primary care
(ideally); data collection at postintervention in means, because pre and post groups centres preintervention
unequally spaced time intervals;  proportions, or rates (depending include different people this and postintervention (two
no data from control group(s) on nature of outcome measure  might bias comparisons time points); difference in
variable)—with representation of rate of incident CVD events
uncertainty; regression models compared preintervention and
or propensity scores to adjust postintervention
for confounding variables and/
or assess effect modification
Before and after Individual level ~ Preintervention and Average difference between Allows for comparison with Not possible given nature of

postintervention; random sample
(ideally); two time points of data
collection (on same people—
repeat measurements); no data
from control group(s)

preintervention and
postintervention measurements
of the outcome measure;
regression models or
propensity scores—to adjust for
confounding variables and/or
assess effect modification

preintervention outcome based
on repeated measures of the

same group, but does not have a

control group

outcome measure (incident
CVD events); would be
possible if, eg, SBP was
outcome measure

Random samples (ideally); data
collected either side of a “cutoff”
for a variable determines if a
person is eligible for intervention
(and assignment to intervention or
control group). An “instrument” is
a variable that is associated with
exposure to the intervention but
not itself associated with outcome

Non-parametric methods;
regression models; assess effect
modification

Regression Individual level

discontinuity

Can help minimise bias owing
to unmeasured confounding.
Limited situations where a
cutoff can be identified. Strong
instruments are difficult to
identify

Use one of the eligibility
criteria of health check
(SBP>140 mm Hg) as “cutoff”.
Use distance to primary care
centre where health check is
being offered as “instrument”

Individual or
aggregate level

Random samples (ideally);
preintervention and
postintervention; intervention and
control group

Regression models; possible
matching of intervention group
with control group

Difference in
differences

Before-and-after design with a
control group. Can be difficult
to identify comparable control
unit(s)

Difference between
intervention and control
groups in difference in rate

of incident CVD events
compared preintervention and
postintervention

Interrupted time Aggregate level Preintervention and Time series; (S)ARIMA or (panel)

Allows for comparison with

Study time series of rates of

series postintervention; data collection  regression models; adjustment  preintervention outcome based incident CVD events; single
on multiple occasions, generally  for confounding variables; on several repeated measures  time series (data from primary
at equally spaced time intervals;  assess effect modification of the same group, but does not  care centres combined) or
“interruption” is at time point have a control group multiple time series (for each,
when intervention starts; no data or subgroups, of primary care
from control group(s) centres)

Controlled Aggregate Preintervention and Time series; ARIMA or (panel) Interrupted time series with Study time series of rates

interrupted time level postintervention; multiple regression models; adjustment  control group. Preintervention of incident CVD events in

series time points of data collection for confounding variables; time period differences intervention and control

assess effect modification. Use
the preintervention data to
create a “synthetic control”; a
weighting procedure is applied
using the outcome variable
and possible confounding
variables from pool of control
groups

(generally at evenly spaced
intervals); “interruption” is at
time point when intervention
starts; intervention and control
group(s)

between intervention and
control groups might cast
doubt on intervention effect
estimates. If appropriate
controls cannot be identified,
synthetic control can

be developed to obtain
counterfactual. Quality of
synthetic control not always
easy to establish

group(s) or synthetic control
group

CVD=cardiovascular disease; SBP=systolic blood pressure; (s)ARIMA=(seasonal) autoregressive integrated moving average.
*CVD “health check” delivered in primary care centres (ie, screening for CVD risk factors).
tincident CVD events (hospital admissions or deaths).

of natural experimental evaluations are identifying
and theorising natural experiments, assessing their
evaluability, and conducting feasibility studies for a
future evaluation.

thelbmj | BMJ2025;388:e080505 | doi: 10.1136/bmj-2024-080505

Identifying natural

experiment—A  variety
circumstances can provide opportunities for a natural
experimental evaluation.’* We outline five kinds of
opportunity that have been widely used. One is where

of

3
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Table 2 | Contributions of qualitative methods to natural experimental evaluations with examples

Evaluation component

Role of qualitative methods

Characterising the intervention, context, and system

Data generation or analysis methods used

Describing the intervention

Characterised Daily Mile intervention, which encourages children to run for 15 min each Ethnographic observation, document review,
school day, by comparing the intervention as described in principle in promotional material  interviews

with how it was implemented in practice”

Within a process evaluation, identified important factors that enhanced and hindered Observations, semi-structured and group
implementation and normalisation of a complex intervention in maternity services to reduce interviews, analysed using normalisation

smoking rates in pregnancy’

process theory

Describing the system or context

Developing theories of change

Used system mapping to describe a complex adaptive system in which a proposed sugar- Expert workshop, Delphi exercise, and
sweetened beverage levy in the UK would be introduced, and identified key stakeholders’ qualitative interviews

perspectives on its likely impacts®

Informed logic model for evaluation of proposed Graduated Driving Licensing in Northern Group interviews analysed by thematic content
Ireland using focus group analysis to inform choice of plausible comparator settings, analysis

hypothesise links between intervention and potential public health impacts, and identify
adoption of telematics insurance products as a co-occurring intervention in system’

Informing selection of
populations, controls, and
subgroups for analysis

Informed appropriate dates for measuring change resulting from intervention, and identified  Interviews, media analysis, photo elicitation,
important subgroups for analysis of effects in evaluation of Cambridgeshire Guided Busway  and participant observation

(new bus network, traffic-free walking, and cycling route), by identifying that intervention was

used before being officially open, and that previous experience of different modes influenced

initial perceptions®

Used local practitioners’ insights on appropriate comparator areas to contribute to creating ~ Consultation with local practitioners
synthetic controls as counterfactuals for evaluation of impact of alcohol licensing decisions

on local health and crime’

Characterising and selecting
outcomes and indicators

Refined outcome indicators in evaluation of free bus travel by identifying that travelling by Ethnographic observation
bus entails considerable physical activity for young people, so “bus trips” as an indicator of

passive travel would underestimate “active travel”*°

Refined interpretation of outcomes measured in survey questionnaire of commuters through ~ Photo-elicitation; content analysis of
interview data, which suggested that some survey respondents’ negative reports of walking  interviews after questionnaire
and cycling environments reflected desire to make political point about poor facilities, rather

than necessarily representing their own perceptions'*

Generating data on outcomes

Gathered evidence of outcomes not identifiable through routine datasets for evaluation of Individual and group interviews, media
impact of reduced street lighting at night, such as experiential and behavioural impacts on analysis

wellbeing of light and dark at night'?

Identified important and unanticipated outcomes of dance mats to increase physical activity ~ Before and after interviews and focus groups
in secondary schools, including improved reaction times and coordination skills, and

acceptability to older girls*?

Understanding mechanisms and
mediators

Identified possible reasons for lack of effect on health behaviours or physical activity in older Walk along interviews and photo-elicitation
adults of low cost improvements to local urban green spaces in Manchester, UK: that small

green spaces were seen as belonging to others, and that residents preferred larger parks

1415

Developed understanding of limited efficacy of smoke-free schools policies in reducing Critical discourse analysis of focus group data
adolescent smoking through analysis of discourses of school children in seven European
countries, which identified that policies were associated solely with “the school,” and that

they displaced smoking to other spaces'®

Explained impact of health system context on outcomes in evaluation of mergers of Interviews with service providers and
urology departments in Denmark, in which readmission rates went down, but length of stay institutional theory

increased after restructuring; qualitative analysis suggested that expected efficiency gains of

centralisation are undermined in contexts of cost constraint and external pressure’’

Explaining change

Tested plausibility of “signalling effect” (ie, policy debate itself draws attention to an issue Process tracing, using television news
among public and triggers behaviour change) as a mechanism through which taxes on sugar- archives, interviews, the public, and point of

sweetened drinks in Barbados reduced sales'®

sale data

Identified mechanisms of change and necessary components for transferability of Inductive qualitative analysis of focus group,
intervention to provide free bus travel, through comparisons within qualitative data (such as interview, and observational data
deviant cases who reported lack of access to a pass or lack of ability to use buses easily)*’

Explained subgroup differences in outcomes of social prescribing intervention for people with Ethnography involving interviews, photo-

Understanding stakeholders’
perspectives

diabetes by analysing how “health capital” and structural conditions shaped participants’ elicitation, and participant observation
capacity to interact with and benefit from intervention?’

Identified unexpected perceptions of residents in evaluation of impact of 2012 Olympics Family narrative interviews, go-along
in London, who felt safer with, rather than marginalised by, enhanced security in their interviews, focus group workshops

neighbourhoods?!

Produced evidence to explore unexpected effects of covid-19 pandemic on implementation  Citizen science methods, involving public
of mass transit cable car in Bogota, Colombia by exploring residents” and policy stakeholders’ volunteers in planning, conducting and

perspectives on likely impacts and historical context of intervention®?

analysing evidence

Identified limitations in likely effectiveness of future transferability of home energy efficiency ~ Household interviews
interventions in England by analysing householders’ motivations for installation, which
identified that current policy framings around “environmental sustainability” resonated

poorly??

there is a clear division in the presence or type of
exposure between otherwise similar subpopulations
by time or place of implementation; for instance,
when policies such as state level gun control laws are
implemented in some areas but not others.> Individual

level allocation mechanisms such as eligibility
criteria embedded within a policy—for example,
means tests that define entitlement to social security
benefits** >*—provide a second kind of opportunity. A
third is the phased implementation of a policy across
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Discovery

® |dentify candidate intervention

!

® Explore options for evaluation

Core elements
® Consider context
® Develop and refine theory of how intervention achieves its effects
® Engage stakeholders
® |dentify key uncertainties
® Consider economic aspects
® Consider distributional consequences

!

Feasibility
Assess feasibility of evaluation design (availability
of data, understanding of assignment process, etc)

!

Evaluation
® |dentify effects of intervention
® |nvestigate how those effects are achieved,
using appropriate combination of
quantitative and qualitative methods

Fig 1 | Framework for planning natural experimental evaluations: adaptation of UK Medical Research Council and
National Institute for Health and Care Research (MRC/NIHR) framework for developing and evaluating complex

interventions>?

a population, such as implementation of the UK social
security benefit Universal Credit.>®>” A fourth is when
randomisation is built into the policy, as in the case of
a lottery used to allocate housing places.’® A fifth is
when flaws or shortcomings emerge in policy delivery,
such as database errors® *° or false negative test results
in the UK’s Test and Trace programme for covid-19.
Assessing evaluability of natural experiment and
feasibility of evaluation—A formal evaluability
assessment is one way of ensuring that natural
experimental evaluations are well designed and
address relevant questions. Evaluability assessment
is a systematic, collaborative approach to evaluation
planning that is increasingly used in public health
research.”’ The assessment helps to identify key
uncertainties that the evaluation should address,
develop a theory of how the intervention works,>?
and reach consensus about the plausible overall and
distributional (ie, equity) effects the intervention could
produce, the potential influence of the evaluation on
future policy decisions, and how the results might
contribute to the wider evidence base.*? ** Assessing
the evaluability of the natural experiment can help
to ensure a shared understanding with stakeholders
of what an evaluation can and cannot deliver. The
process enables information to be gathered on
intervention delivery and the availability of, and
access to, monitoring data, and establishes a clear
understanding of the assignment process for the
intervention. A thorough assessment of the feasibility
of the evaluation should be conducted to assess the
practicalities of implementing the evaluation design,
such as whether routinely collected data adequately
capture differences in exposure and outcomes, that the
data will enable sufficient statistical power in analyses,
and whether alternative methods can be used if the
preferred option is not feasible.”> As with randomised
trials, the funding for natural experimental evaluations
might have to incorporate contingency in case the
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proposed evaluation is unviable; for example, by
including an explicit breakpoint in the award when a
formal decision of whether to continue would be made.

Protocols and preregistration—It is best practice
to develop a protocol, or some other form of prior
study plan appropriate to the methods being used,
and to place it in the public domain before analysis
commences. Natural experimental evaluations
commonly use several datasets and methods of
analysis, and are often retrospective. Publishing
analysis plans before data analysis begins enables
users to see which analyses reflect previous hypotheses
and which have been informed by emerging findings.
Protocols can of course be adapted, if need be,
provided that amendments are systematically recorded
to maintain a transparent record of how the study
design has evolved.

Engaging stakeholders—In evaluations of natural
experiments, there will be a diverse range of stakeholders
involved at different stages of the intervention and
the evaluation. Relevant stakeholders might include
legislators, policy makers, organisations, and
individuals responsible for implementation, institutions
enabling access to necessary datasets, advocacy
groups, representatives of communities affected by the
intervention, and the evaluation funder.** Involvement
of such stakeholders throughout the evaluation
maximises the likelihood of findings being relevant,
understood, taken up, and used for decision making. To
avoid conflicts of interest, clear boundaries should be
agreed for stakeholder involvement and the protocol or
evaluation plan made publicly available.”

Taking complex systems perspective—Population
health and health system interventions typically have
several components and their impacts are moderated
by interactions with elements of the wider system
in which they are implemented. When evaluating a
natural experiment, considering such interactions
can help researchers understand why the intervention
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succeeds or fails to achieve its intended impact,46 or
why impacts vary from one setting to another.*” For
example, if we want to evaluate the introduction of a
tobacco tax, we might consider how smokers, retailers,
producers, smugglers, the mass media, think tanks,
tobacco control advocates, and the cigarette taxation
system might react to the introduction of the tax in
ways that could dampen or amplify its effects. Taking
a systems perspective involves including processes
in the evaluation to build an understanding of how
the intervention interacts with its context to produce
impact. This can include using system mapping*®* (eg,
developing a causal loop diagram) to create a robust
theory of change for the intervention, identifying
outcomes to measure (intended and unintended),
or using a system dynamics model to simulate the
evolution of the system over time.*°

Methods for natural experimental evaluations
Evaluation designs that use both qualitative and
quantitative methods are needed to provide an
understanding of how the intervention effects
were achieved given interactions between the
intervention and elements of the wider system. Use
of mixed methods can strengthen the estimation of
effect sizes by providing a detailed understanding
of the assignment process and how far it can be
expected to generate otherwise comparable groups
of exposed and unexposed units. Single or multiple
qualitative and quantitative methods can be combined
within an evaluation in several ways, including
sequential exploratory, sequential explanatory,
parallel convergent (triangulation), and integrated
approaches.’® *> The value of a mixed methods
approach is greater if planned in advance,” for
instance, by including an integration work package
in the project plan and explicitly earmarking
resources for it.>* For example, in research to increase
understanding of sugar-sweetened beverage taxation
policies, simultaneous consideration of several types
of data could be used to investigate whether the tax
reduces the number of sugar-sweetened beverage
consumers, and whether this reduction leads to an
increase in the political acceptability of further taxes
on sugar-sweetened beverages.>’

Quantitative methods

The research question and the nature of the assignment
process will determine what methods can be used
to obtain quantitative effect estimates in a natural
experimental evaluation.’® A useful planning tool is
the target trial framework, which matches elements
of study design to the components of a hypothetical
randomised trial.>’ A variety of study designs and
quantitative analytical methods are available. Each
method has strengths and limitations, and will be
more or less applicable in specific circumstances.
An overview is provided in table 1. When selecting
methods, it is therefore best to avoid thinking in terms
of a hierarchy. Instead, the choice will be determined
by the research questions, the circumstances of the

RESEARCH METHODS AND REPORTING

evaluation, and the availability of data. Often, the
ideal data for a natural experimental evaluation will
not be available. Because the assignment processes
used in natural experimental evaluations are rarely
random, threats to internal validity caused by selective
exposure to the intervention are always a concern.
Use of a combination of methods (each with differing
strengths and limitations) might help address the
threats. When reporting the analysis, it is important to
state the treatment effect being evaluated by specifying
the causal contrast or estimand(s);® and to explain for
users whether the main interest is in the average effect
of the intervention on an individual or the average
effect of the intervention on the population.®®

Economic evaluation

Economic evaluations should ideally be conducted
in conjunction with evaluations of effectiveness of
the natural experiment because there are resource
constraints on the implementation of policies.
Designing, conducting, and reporting economic
evaluations of natural experiments generate specific
challenges. Because natural experimental evaluations
often assess effects that are by-products rather than
directly intended outcomes of the intervention,
economic evaluation will often require a broad,
“societal,” perspective rather than a sector specific
perspective. For example, in an evaluation of the
health impacts of Universal Credit, a UK social security
programme intended to prevent poverty and provide
incentives to work, the economic evaluation examines
health and wellbeing, as well as income, employment,
and economic productivity outcomes.’® Such a broad
perspective will require data on multisectoral costs and
outcomes, which could be hard to obtain. Routinely
collected data can enable a long time horizon over
which outcomes are calculated. If suitable data
are available, methods such as distributional cost
effectiveness analysis® and extended cost effectiveness
analysis can be used to investigate the equity impact of
an intervention. Challenges involved in designing and
conducting an economic evaluation alongside natural
experimental evaluation are outlined by Deidda and
colleagues,®! and guidance has recently been developed
for identifying appropriate use and application of
complex system models in economic evaluations.®?

Qualitative methods

Qualitative methods can strengthen natural
experimental evaluations in several ways. They can
help researchers to characterise the intervention,
understand assignment processes, explore
mechanisms, identify threats to validity, help define
parameters, and interpret and strengthen causal
claims. Evaluations should therefore be planned and
conducted in an integrated way to ensure that the
qualitative components are incorporated throughout
to achieve maximum use of the qualitative data. Below
we highlight the components of an evaluation to which
qualitative methods contribute beyond their use in
process evaluations.®® Table 2 provides examples of
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using qualitative methods. Note that the framework
focuses on the use of qualitative methods within
evaluations whose primary aim is to estimate effect
sizes of interventions, rather than studies whose main
goal is to address questions such as the contexts in
which interventions work.*” ¢4

Akey use of qualitative methods is to characterise the
intervention in order to understand its rationale and
the organisational, historical, political, and social and
policy context, including co-occurring interventions,
in which it is implemented.®” °® Qualitative system
mapping techniques (eg, group model building®’) can
be used to identify the elements of contexts that are
important to include in the evaluation®® and can help
to identify important preconditions, assumptions, and
potential mechanisms of effect, given the structure of
the system.®® Qualitative methods can also inform the
selection of exposed and unexposed populations, and
choice of appropriate outcomes and indicators.”® This
helps ensure that the chosen quantitative indicators
capture what is intended, such as outcomes that are
important for stakeholders, and that their strengths
and limitations are well understood. In some natural
experimental evaluations, qualitative methods are used
to generate data on outcomes, to enable triangulation,
or to identify secondary outcomes not captured in
quantitative datasets or unanticipated at the outset.”*
Qualitative data might also serve as primary evidence
on changes in knowledge, understanding, or practices
that are associated with an intervention when
quantitative data on such outcomes are not available
(table 2).

Most importantly, qualitative methods can help
us to understand mechanisms and mediators, and
help explain change. Analysis of qualitative data can
explore why the intervention did, or did not, lead to
anticipated outcomes through making inferences about
causal processes from comparisons within the case,’?
drawing on approaches such as process tracing’> or
analytic induction.”* Appropriate qualitative analysis,
in the light of theories of change, strengthens causal
inferences and claims about transferability.

Reporting, critical appraisal, and evidence
synthesis
Reporting—Accurate, clear, and comprehensive
reporting of the natural experiment and the evaluation
is crucial for the best use and understanding of the
evaluation. Details of reporting guidance likely to be
useful to researchers conducting natural experimental
evaluations are provided in supplementary file 2.
Critical appraisal—A systematic assessment of the
design, conduct, and analysis of a study might be
required to understand the rigour of an individual study
or undertaken as part of evidence synthesis. No single
critical appraisal tool can fully assess the risk of bias of
all natural experimental evaluation study designs.”>”’®
For some types of natural experimental evaluations,
and some systematic reviews, an appraisal framework
more like those used for qualitative research might be
more appropriate.”? 8
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Evidence synthesis—Synthesising evidence
from natural experimental evaluations requires
consideration of how to manage the expected diversity
in study design and characteristics. For some review
topics, it might be more valuable to examine whether
there is any evidence for an effect or to explore
intervention mechanisms, for example, rather than to
estimate an overall effect size within a meta-analysis.
Approaches for synthesis without meta-analysis will
often be useful; for example, guidance provided by
Cochrane® ® and the RAMESES (Realist and Meta-
narrative Evidence Syntheses: Evolving Standards)
group.’> The specifics of the evidence synthesis
questions and studies involved will determine the
appropriate methods to use, with a mixed methods
design often useful.®* %

Certainty of evidence—If the aim of evidence
synthesis is to estimate an effect size, then it is
usually appropriate to summarise confidence in the
overall effect estimate; that is, to formally assess the
overall certainty of the findings. The framework most
often used is GRADE (Grading of Recommendations,
Assessment, Development, and Evaluations).®®
Challenges in using GRADE with natural experimental
evaluations—including the difficulty of classifying
risk of bias for study designs not typically used in
epidemiology, selecting outcomes for synthesis, and
the lack of differentiation in certainty assessments for
population health and health system interventions—
are being addressed by the GRADE Public Health
Group by developing further guidance and provision
of training.®”

Data infrastructure and information governance
Natural experimental evaluations often use data
collected for other purposes. Such sources include
administrative or commercial datasets, population
surveys, and data collected from point of sale, traffic
sensors, fitness apps, and so on. Secondary analysis
of such datasets enables interventions to be evaluated
retrospectively using data whose unit cost is a small
fraction of the cost of collecting primary data. However,
negotiating access to such datasets can often be a
time consuming, expensive, and uncertain process,
especially if the research involves combining data from
several sources. An alternative is to use secure research
platforms known as Trusted Research Environments,
which are designed to curate data securely and
to provide researchers with efficient access. For
example, the Brazilian Centre for Data and Knowledge
Integration for Health (CIDACS) stores, processes,
and links identified data and has secure procedures
to provide access to deidentified or anonymised data
linking social benefit programmes with deaths, births,
and infectious diseases (https://cidacs.bahia.fiocruz.
br/en/).

Good practice considerations

Good practice considerations, derived from the
content of the updated framework, are provided for
different users. Box 1 presents a condensed form
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Box 1: Good practice considerations

All producers and users of natural experimental evaluations should:

e Understand the design and planning processes of an evaluation of a natural experiment, including how to identify opportunities for natural
experimental evaluation, select the most appropriate evaluation approach, and assess the feasibility of the evaluation.

e Considerthe needs and perspectives of the full range of stakeholders in the intervention and its evaluation.

e Recognise the respective strengths of quantitative, qualitative, and integrated analytical approaches, incorporating perspectives from diverse
disciplines, such as economics, social sciences, and epidemiology, for investigating the impacts of natural experiments.

Researchers conducting natural experimental evaluations should:

e Be aware of the circumstances that are likely to give rise to good opportunities for a natural experimental approach. Adopt methods that are
appropriate to the data available and to the processes that determine exposure to the intervention of interest.

e Consideradopting a systems approach to evaluating natural experiments.

e Considerusing a combination of methods, including alternative methods of effect estimation, robustness checking, and a mixture of qualitative
and quantitative methods.

¢ Adopt open science practices, publishing a protocol or plan of the study in advance in open access journals or repositories.

e Clearly report the natural experiment event and all stages of the evaluation, including its planning, protocol, analyses, and results, using
established reporting standards if available, ensuring key details are in plain language appropriate for the evidence users.

¢ Include a health equity perspective in the evaluation. Be aware that evaluation of the strength of evidence from natural experimental evaluations
should be based on detailed appraisal of the strengths and limitations of the study methods for the specific evaluation, not on generic hierarchies
of study design.

Research funders and commissioners supporting and investing in natural experimental evaluations should:

e Encourage best practice when commissioning or funding natural experimental evaluations, for example, by requiring that a protocol or study plan is
available before starting the analysis, that findings and analytic scripts are published in open access journals or other suitable platforms, and that
the relevant reporting guidelines are followed.

e Establish processes within funding bodies to facilitate flexible and timely responses to prospective natural experimental evaluation opportunities.

e Support capacity building for natural experiments by investing in infrastructure and the workforce.

e Negotiate with data owners to make routinely collected data available and linkable to other datasets for evaluations of policies and programmes.

e When commissioning natural experimental evaluations, be prepared to be flexible and pragmatic, and accept that both the evaluability of the
natural experiment and the feasibility of the evaluation require assessment.

o Flexibility might also be required when considering the start date and timescale of the research because policy interventions can be delayed,
changed, orwithdrawn, and the effects of each will require consideration in an evaluation.

Journal editors, policy makers, practitioners, and other decision makers publishing and using evidence from natural experimental evaluations

should:

e Provide guidance for authors and reviewers on requirements for reports of natural experimental evaluations.

e Use evidence from high quality natural experimental evaluations when this is the most appropriate or available form of evidence, being aware of
any limitations of the evaluation.

e Incorporate evaluation plans into the implementation of new policies and programmes.

of these recommendations. The main messages for
planning, commissioning, conducting, reporting, and
using evidence from natural experimental evaluations
have been grouped according to the key audience,
concentrating on messages that are practical and
implementable.

Conclusion

We have provided an overarching framework for
evaluating population health and health system
interventions as natural experiments, within which
more detailed guidance on specific methods and
techniques can be situated. The new framework is
aligned with the updated MRC/NIHR framework for
evaluating complex interventions in emphasising
the value of understanding interventions as events
in complex systems, and adopting a plurality of
methods with the aim of providing evidence that is
useful for decision making. To develop the framework,
we consulted widely with producers and users of
evidence whose feedback confirmed the usefulness of
adopting a broad definition of a natural experiment,

rather than limiting the approach to a narrow range
of circumstances and techniques. Interest in natural
experimental approaches has expanded markedly
since the first edition of the guidance was published
in 2012. With further investment in research capacity
and infrastructure, continued methodological
innovation, and a growing appreciation of the
range of opportunities presented by service and
policy developments, we believe there is scope for
considerable further expansion.
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We lack guidance on how to describe
population health and policy (PHP)
interventions in reports of evaluation
studies. PHP interventions are legal,
fiscal, structural, organisational,
environmental, and policy
interventions such as the regulation of
unhealthy commodities, health service
reorganisation, changes in welfare
policy, and neighbourhood
improvement schemes. Many PHP
interventions have characteristics that
are important for theirimplementation
and success but are not adequately
captured in the original Template for
Intervention Description and
Replication (TIDieR) checklist. This
article describes the development of a
revised reporting template for PHP
interventions (TIDieR-PHP) and
presents the checklist with examples
for each item

Population health and policy (PHP) interventions are
delivered across communities and may have large
effects on population health and health inequalities.'”
They include legal, fiscal, structural, organisational,
environmental, and policy interventions that seek
to change health related behaviours or to modify
the social and economic determinants of health and
interventions with other goals that bring about such
changes as a by product. Examples include legislation
for smoke-free public places; reduced urban speed
limits; gun control laws; regulation of advertising;
welfare reform; conditional cash transfers; health
system reorganisation; neighbourhood regeneration;
taxation of tobacco, alcohol, and sugar sweetened

SUMMARY POINTS

research

e |nadequate descriptions of interventions are a source of waste in health

e Existing reporting guidelines do not adequately describe key characteristics of
population health and policy interventions

e TIDieR-PHP provides a template for reporting public health, health systems,
and social and environmental policy interventions

thebmj | BMJ2018;361:k1079 | doi: 10.1136/bmj.k1079

beverages; international trade agreements; and
health information and promotion campaigns. A key
feature of these interventions is that they are delivered
collectively to whole populations rather than to
individuals.”

Inadequate description of interventions in evaluation
reports is a major source of waste in research.” Unclear
or limited information on interventions impedes
evidence synthesis, leads to unnecessary research
duplication, and hinders implementation in other
populations or settings. Reporting guidelines for
clinical trials (CONSORT®) and other evaluation designs
(such as STROBE’ and TREND?) include items related
to intervention description but provide little explicit
guidance. The Template for Intervention Description
and Replication (TIDieR) checklist’—which is an
extension of the CONSORT 2010° (item 5) and SPIRIT
2013 (item 12) checklists—has 12 items and is
designed to improve the completeness of reporting and
the replicability of interventions. It has been used by
many trial authors, mandated by numerous journals,
and is required by the Cochrane Collaboration for
systematic reviews and some trial registries.

The original version of TIDieR is not able to provide
checklist items suitable for all types of interventions
but has scope for adaptation.” Many PHP interventions
have characteristics that are not captured clearly by
the existing TIDieR items. For example, information
such as any underpinning legislation, regulation
of the intervention, or organisations involved in
implementing policy for a PHP intervention may be
important for understanding how the intervention
works and whether it would be appropriate in other
circumstances. PHP interventions can be developed
differently from experimental interventions; some
are natural experiments, in which control of the
intervention is not held by the investigator, and
many are unlikely to be directly replicated. A precise
description of the intervention is required to enable
other investigators or policy makers to interpret the
intervention to fit their situation. The details of the
design and implementation of PHP interventions
have a substantial affect on health outcomes.
Comprehensive smoke-free legislation, for example,
has a much stronger effect than partial smoke-free
legislation.'! This paper describes the development
and final version of TIDieR-PHP—an adaption of
the original TIDieR checklist for reporting PHP
interventions.

Methods

The TIDieR-PHP project team comprised six members,
all with experience of conducting, evaluating, or
reviewing PHP interventions; TH was lead author

1
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Table 1 | TIDieR-PHP items with examples. TIDieR-PHP is intended to complement and be used as an extension to the appropriate reporting guideline
for the study design being used (such as CONSORT, SPIRIT, STROBE, or TREND)

Page in manuscript where

Item Item description item is reported Other*
1 Brief name Provide the name or a phrase that describes the intervention
2 Why Describe the logic, mechanisms, or rationale of the intervention, clearly linking intervention elements

to the expected effects on immediate or longer term outcomes (or both)

3 What materials

Describe any materials used in the intervention (including online appendices or URLSs for further

details). For example:

— informational materials (may include those provided to recipients of the intervention or in training of
intervention providers)

— nature and value of any benefit provided (eg, cash, voucher, meal)

— any physical resources or infrastructure provided as part of the intervention

4 What and how

Describe how the intervention was planned, established, and intended to be delivered. Depending on

the type of intervention, it may be useful to consider:

— how sources of funding for the intervention and the service providers were obtained, how users were
enrolled and the service delivered

— how any payments were made or benefits delivered, how qualifying conditions were implemented

— the entity being regulated, the scope of the regulation, permitted level of use; procedures for moni-
toring or enforcing compliance, and any sanctions for non-compliance

— how people were exposed to the intervention, whether it was provided to individuals or larger
populations

— any underpinning legislation including name, date passed, and legislative body

5 Who provided

Describe the provider of the intervention, including legal status and powers, field organisations and
staff responsible for planning, implementation, monitoring and enforcement. Where relevant, describe
intervention provider expertise and training (general or specific to the intervention)

6 Where

Describe the type of location (eg, school, community centre) and the geographical scope of the
intervention (eg, national, regional, city-wide). Where relevant, describe the historical, cultural, socioec-
onomic, or political background to the intervention

7 When and how often

Describe when the intervention was implemented, how long it remained in place, and, if applicable, the
number, duration, and scheduling of occasions

8.1 Planned variation

Describe and provide the reason for any variation or tailoring that was planned or allowed for in the
design of the intervention. Examples include differences between locations, geographical areas, popu-
lation subgroups, or over time

8.2 Unplanned variation

Describe and provide the reason for any unplanned variation or modifications in the intervention (eg,
between different locations, geographical areas, population subgroups, or over time) that were made
after the intervention commenced

9.1 How well

Describe any strategies used or actions taken to maintain fidelity of the intervention (ie, to ensure that
the intervention was delivered as intended)

9.2 How well—delivery

Describe the fidelity of the intervention (ie, the extent to which the intervention was delivered as
intended)

*|f the information is not provided in the primary paper, give details of where this information is available (eg, protocol, other published papers (provide citation details), or a website (provide

the URL))

of the original TIDieR guideline. We found no
guidelines for reporting PHP interventions published
or in development in the Equator Network library. We
undertook an assessment exercise with a sample of
PHP intervention studies to establish what information
is not captured, or not captured well, by the original
TIDieR checklist. Using an iterative process of
incorporating these characteristics and testing them
against additional interventions, we created a draft
reporting checklist. We conducted a two round Delphi
survey of participants selected for their expertise in
developing or assessing PHP interventions, including
journal editors, funders, and PHP researchers. After
this, the project team met to discuss the second round
Delphi results and finalise the TIDieR-PHP checklist
and item wording. We then developed and refined the
accompanying guide. Full details of the methods used
are provided in supplementary file 1.

Results

TIDieR-PHP checklist explanation and elaboration

A complete list of checklist items is provided in table 1,
and an online version is available at www.equator-
network.org/reporting-guidelines. An explanation and

elaboration for each TIDieR-PHP checklist item is
provided below. Examples and citation details are
provided in supplementary file 2.

Item 1: Brief name

Description—Provide the name or a phrase that
describes the intervention.

Explanation—Clarity in the name of the intervention,
or a brief description contained within the name,
allows users to identify the type of intervention and
enables multiple reports of the same intervention to
be recognised. The intervention name should be clear
and simple (example 1a), and acronyms should be
provided in full (example 1b).

Item 2: Why

Description—Describe  the logic, mechanisms,
or rationale of the intervention, clearly linking
intervention elements to the expected effects on
immediate or longer term outcomes (or both).
Explanation—Providing the underlying rationale of
the intervention enables readers to understand its
essential components. This is particularly important
when the intervention is complex. The underlying
rationale or logic should explain how the components

doi: 10.1136/bmj.k1079 | BMJ 2018;361:k1079 | thebmj
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or mechanisms link to the intended outcomes. The
rationale may focus on identifying the mechanisms
expected to produce the intended outcomes (example
2a) or focus on the underlying logic of how the
intervention is expected to result in the intended
outcomes (example 2b).

Item 3: What materials

Description—Describe any materials used in the
intervention (including online appendices or URLs
for further details). For example, informational
materials (may include those provided to recipients
of the intervention or in training of intervention
providers); nature and value of any benefit provided
(eg, cash, voucher, meal); any physical resources or
infrastructure provided as part of the intervention.
Explanation—Any physical or informational materials
used for the intervention should be described (example
3a). Full descriptions or supplementary information
could be provided as an online appendix or in the
study protocol. In some PHP interventions, “materials”
may be more than physical and informational. The
checklist item provides examples to encourage authors
to consider broadly the range of physical materials
used in the intervention. Examples 3b and 3c describe
the type, amount, and increment schedule of the
incentive payments central to their interventions.
Example 3d provides details of how structural changes
are implemented as part of the materials component of
the intervention.

Item 4: What and how

Description—Describe how the intervention was
planned, established, and intended to be delivered.
Depending on the type of intervention, it may be
useful to consider: how sources of funding for the
intervention and the service providers were obtained,
how users were enrolled and the service delivered; how
any payments were made or benefits delivered, how
qualifying conditions were implemented; the entity
being regulated, the scope of the regulation, permitted
level of use; procedures for monitoring or enforcing
compliance, and any sanctions for non-compliance;
how people were exposed to the intervention, whether
it was provided to individuals or larger populations;
any underpinning legislation including name, date
passed, and legislative body.

Explanation—The concepts of what and how PHP
interventions are provided are strongly interwoven.
The procedures or activities of the intervention should
be described, including processes crucial to setting up
the intervention, sources of funding (example 4a), all
stages of operating the intervention, and how people
were exposed to it (example 4b). Other features that
may be relevant include how any payments or sanctions
were applied (example 4c). The policy background of
PHP interventions is often important, as the effects
of the intervention may depend on regulation or
legislation. Where relevant, therefore, descriptions
should be provided of the entity being regulated
(example 4d) or any legislation underpinning the
intervention (example 4e).
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Item 5: Who provided

Description—Describe the provider of the intervention,
including legal status and powers, field organisations
and staff responsible for planning, implementation,
monitoring and enforcement. Where relevant, describe
intervention provider expertise and training (general
or specific to the intervention).
Explanation—Although PHP interventions may be
delivered by a single organisation, often a broad
range of individuals and organisations are involved
(examples 5a and 5b). A clear description of the
field organisations, regulators, and legislative
bodies involved in the delivery and oversight of the
intervention is important for understanding the reach
and sustainability of the intervention. The description
should include details of any legal (or similar) powers
under which these bodies are operating (example 5c).
The expertise of staff who deliver the intervention
should be noted where this has implications for the
quality of implementation and cost of delivering the
intervention (example 5d).

Item 6: Where

Description—Describe the type of location (eg, school,
community centre) and the geographical scope of the
intervention (eg, national, regional, city-wide). Where
relevant, describe the historical, cultural, socioeconomic,
or political background to the intervention.
Explanation—The effects of an intervention depend not
just onits component parts but on how those components
interact with its organisational and geographical setting
and the wider historical, cultural, socioeconomic and
political context. Geographical setting should always
be specified (example 6a). There is a wide range of
dimensions of context (example 6b), so attention should
be focused on those most likely to explain variation in
implementation, uptake, or outcomes.'

Item 7: When and how often

Description—Describe when the intervention was
implemented, how long it remained in place, and, if
applicable, the number, duration, and scheduling of
occasions.

Explanation—Reporting when the intervention was
implemented and how long it was operative for is
useful for understanding the amount and intensity
of exposure to the intervention (example 7a) and for
indicating when effects might start or cease (example
7b). For policy interventions, a clear indication of
the implementation date and duration also enables
readers to consider the possibility of confounding by
concurrent policy initiatives.

Item 8.1: Planned variation

Description—Describe and provide the reason for any
variation or tailoring that was planned or allowed for
in the design of the intervention. Examples include
differences between locations, geographical areas,
population subgroups, or over time.
Explanation—This item captures variation in the
intervention that arises from decisions made before
implementation begins. It includes variations that
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are “allowed” because of differences that may occur
in participant populations or setting characteristics.
Some PHP interventions are designed to give local
decision makers flexibility to tailor the intervention
to local needs or circumstances (examples 8.1a-c).
Distinguishing between variation arising from such
flexibility and departures from the intervention
protocol (item 8.2) is important.

Item 8.2: Unplanned variation

Description—Describe and provide the reason for any
unplanned variation or modificationsin the intervention
(eg, between different locations, geographical areas,
population subgroups, or over time) that were made
after the intervention commenced.
Explanation—Unplanned variation refers to unforeseen
changes to the intervention or departures from the
intervention protocol that occur after implementation
has begun. Unplanned variation may imply a loss of
fidelity (example 8.2a) or may reflect modification
in response to changes in policy (8.2b) or emerging
information (8.2c). Unplanned variation in delivery
or modification of the intervention is important to
understanding variation in outcomes between sites
or over time, difficulties with implementation, and, in
some cases, possible solutions.

Item 9.1: How well

Description—Describe any strategies used or actions
taken to maintain fidelity of the intervention (ie, to
ensure that the intervention was delivered as intended).
Explanation—Interventions may depart from what was
planned or intended in ways that have the potential
to substantially influence the effects observed in an
evaluation study. Understanding actions undertaken by
thoseresponsible for the intervention (or by other relevant
people) to maintain intervention fidelity is important for
future replication studies, to ensure that the intervention
is delivered in a comparable way, and for ensuring that
the integrity of the intervention is maintained under
larger scale implementation. Measures to ensure fidelity
include performance monitoring or setting targets
(example 9.1a) or actions taken to increase the quality of
the delivery (example 9.1b).

Item 9.2: How well—delivery

Description—Describe the fidelity of the intervention
(ie, the extent to which the intervention was delivered
as intended).

Explanation—This item captures details about whether
the intervention was delivered as planned. This is
important for distinguishing between intervention
failure and implementation failure, explaining
variation in effectiveness across sites, and identifying
whether and how delivery needs to be improved. This
information may be gathered via a process evaluation
or from monitoring data, which may be qualitative or
quantitative (example 9.2a, 9.2h, 9.2c).

Discussion
We developed the TIDieR-PHP checklist to enable clear
and comprehensive reporting of PHP interventions.
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It provides a brief list of items to capture pertinent
features of these interventions. Precise descriptions
are crucial to understanding implementation. TIDieR-
PHP was produced in consultation with researchers,
methodologists, journal editors, and funders
experienced in conducting studies of and reviewing
PHP interventions. It retains a similar structure to
the original TIDieR guidelines but extends the scope
to PHP interventions that are not fully covered by
TIDieR.

We encourage users to consider the intervention
to be reported in relation to the original TIDieR
guidelines and this adaptation to decide which
guideline is best suited. TIDieR-PHP is not intended
to replace the original TIDieR checklist but is a
reporting tool to guide the user to consider features
of policies, legislations, and other population level
interventions. We envision that TIDieR-PHP will be
used in conjunction with other checklists, such as
those for study reporting that don’t directly refer to
describing interventions (eg, STROBE" or RECORD
%) and those that mention intervention reporting in
just one item (eg, CONSORT,® SPIRIT,'° and TREND?).
Guidelines with a stronger emphasis on describing
interventions have been created for specific
categories, such as the guide for reporting nursing
interventions developed by Conn and Groves,'® the
WIDER (Workgroup for Intervention Development
and Evaluation Research) recommendations for
reporting behaviour change interventions, which
focuses on clinical interventions,'® and CReDECI
2 (Criteria for Reporting the Development and
Evaluation of Complex Interventions in healthcare).!”
TIDieR-PHP fills the gaps in these guidelines for PHP
interventions.

Conclusion

Inadequate description of interventions is a large
source of waste in health research. Existing reporting
guidelines are not designed to fully capture key
characteristics of PHP interventions. We developed
TIDieR-PHP to supplement existing reporting
guidelines and to provide guidance to improve the
reporting of PHP interventions. The guideline will help
evaluation researchers describe PHP interventions
clearly, by drawing attention to the characteristics
that should be reported. Clear description of PHP
interventions will help other researchers, policy
makers, and practitioners to interpret evaluation
studies, develop replication studies, and use the
evidence for decision making. Editors should consider
incorporating TIDieR-PHP in journal guidelines for
authors and reviewers. Using TIDieR-PHP for clear
reporting of PHP interventions will increase the sharing
of knowledge and maximise the use of population
health research.
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