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1. Summary 

Nonrandomised studies (NRS) are increasingly included in systematic reviews 
when RCTs are not available. Within the umbrella term of NRS, natural 
experiment (NE) studies are valuable approaches for investigating the effect of 
public health policies when randomised controlled trials are not possible or 
unethical. However, mismanagement of NE studies in systematic reviews 
reduces the potential for those reviews to accurately analyse health inequality 
research. This project aims to examine how current systematic reviews 
incorporate and manage NE studies. 

 

2. Introduction 

2.1 Background 
 

For many public policies random allocation is not feasible. This means that 
evidence of the potential public health impact of population level policies, that is 
evidence needed to develop healthy public policy, typically relies on non-
randomised study (NRS) designs. The term NRS is widely used in systematic 
review guidance, however its use falsely suggests a simple dichotomy between 
studies which use randomisation to allocate a variation in exposure and those 
that do not. Rather, NRS is an umbrella term which may include a wide range of 
evidence, from modelling studies, case studies of single cases, as well as policy 
documents and journalistic reports, to Natural Experiment (NE) designs and 
analytical approaches such as Regression Discontinuity Design (RDD) and 
Instrumental Variable (IV) analysis. These diverse approaches include important 
distinctions with respect to methodological rigour, capacity to assess causal 
inference and generate reliable effect estimates. It is important that these 
distinctions are considered to ensure appropriate interpretation of the respective 
evidence, for example when undertaking a review of evidence (Reeves et al, 
2017). 

There have been growing calls to improve the usefulness of evidence synthesis 
through the inclusion of diverse sources of evidence in systematic reviews, that 
is to include evidence from NRS where RCTs are scarce. Within the health 
literature, the use of more rigorous NE designs, including Interrupted Time 
Series (ITS) and RDD has increased considerably over the past decade (Hilton 
Boon et al, 2020). However, there is some suggestion that these data are either 
not included or not managed appropriately in systematic reviews. A recent 
review of reviews examining environmental exposure to endotoxins and risk of 
breast cancer (Hilton Boon 2019, PhD) found that most reviews of this topic did 



                                                                                                

not include, or appropriately include, available data from relevant NE studies. 
Overlooking or inappropriate management or interpretation of data from NE 
studies risks introduction of serious error in the review conclusions, and not only 
leading to research waste but potentially misleading subsequent decision 
making. 

 

2.2 Rationale 
 

Natural experiment (NE) studies, studies in which exposure or variation is not 
controlled by the researcher, are valuable approaches for investigating the effect 
of public health policies when randomised controlled trials are not possible or 
unethical (Craig et al, 2012). Therefore, NE studies have an important role in 
contributing to research to reduce health inequalities. Mismanagement of NE 
studies in systematic reviews reduces the potential for those reviews to 
accurately analyse health inequality research. 

 
2.3 Aims/Objectives/Research questions 
 

Aim: Assess current practice regarding incorporation of natural experiment data 
in systematic reviews of public health and health care organisational 
interventions. Assess the prevalence and critique approaches used to manage, 
appraise, synthesise, interpret and present data from natural experiment 
studies. 

Research questions: 

1. What are the key design features of NE studies included in the review scope 
and eligibility criteria?  

2. Are the NE data synthesised according to the key study design features? 

3. How has data from NE studies been managed in reviews with respect to the 
following: distinguish between NE study designs/analysis approaches prior to 
synthesis; critical appraisal; data extraction (including model selection); 
synthesis; and assessment of certainty of evidence? 

 

 

 



                                                                                                

3 Study Design/Methods 

3.1 Study Design 
 
We propose to conduct a review of reviews to establish current practice 
regarding the management of NE data in systematic reviews. This will allow an 
assessment of priority needs of review authors with respect to guidance when 
including NE data in a systematic review. 

 

For this project, the definition of NE is studies which use a comparative 
approach, comparing exposed with unexposed, to test whether an outcome can 
be attributed to a defined exposure among a defined population, i.e. causal 
inference. The variation in exposure is not within the control of the researcher, 
e.g. through randomisation or other methods, and is not introduced or 
manipulated for the purposes of research. 

 

3.2 Study Procedures 
 
In line with the aim of this review to establish current practice, the review will 
use a pragmatic approach to allow this project to be concluded within 6 months. 
We will, therefore, assess reviews from key identified sources of systematic 
reviews where NRS are commonly included and where more sophisticated NE 
designs, such as RDD, are available, and which are relevant to public health.   
The use of the term NE is not common among Cochrane or Campbell reviews 
which most often refer to NRS (see above) with some further labelling used to 
delineate different designs which are used variously.  Therefore, in addition to 
extracting data on the description, definition, and management of studies 
described as NE, we will also extract data on the inclusion criteria used to specify 
characteristics of eligible NRS, as well as the management of NRS in the 
synthesis. 

We will include all systematic reviews published since start of 2019 (2 years) 
from the following sources: Cochrane Public Health, Cochrane Effective Practice 
and Organisation of Care, Campbell International Development Group, and 
Campbell Social Welfare Group. We will search the proposed review groups for 
the previous two years to ensure that we are assessing current practice. If an 
inadequate number of reviews are identified in the past two years the search 
dates will be extended, to achieve an adequate yet manageable number of 
included systematic reviews.  

 



                                                                                                

Each included review will be assessed for the following: 

• How NE designs are defined?  
• How NRS (including NE) are described in the inclusion criteria with respect 

to design labels; allocation; comparative methods? 
• What distinctions are made between different NRS (including NE) designs 

in the synthesis methods and in the results section of the review? 
• What critical appraisal tools are used to assess Risk of Bias for different 

NRS (including NE) designs? 
• How are differences in NRS (including NE) designs managed in the data 

extraction and synthesis? 
 

The checklist of study design features developed by Reeves et al (2017) will be 
used to categorise the key features of NRS as described by review authors in the 
review methods section. A data extraction template will be developed and 
trialled with a small number of included reviews and refined as necessary. The 
complexity of the data to be extracted will determine the need for duplicate data 
extraction or checking by a second reviewer. 

Relevant text from the methods, unit of assessment, measure of treatment 
effect, risk of bias assessment, synthesis results, glossary and differences since 
protocol sections of included reviews will be extracted into Excel. Then the text 
will be used to populate the data extraction items, recording how NRS studies 
are labelled, defined, and grouped and managed during the review process 
(inclusion, preparing for synthesis, assessing risk of bias, synthesis and 
reporting findings). 

Information guided by the Reeves checklist will be collected in two stages. The 
first stage will use basic ‘yes/no/unclear’ extraction items to record whether NRS 
studies were described or differentiated according to the Reeves checklist. The 
second stage will gather further details for the basic items recording ‘yes’ in the 
first stage.  

 
3.3 Data Analysis 
 

A descriptive synthesis will be conducted, using summary tables to collate and 
present the results. The findings for each research question will be reported, 
providing an overview of the current state of reporting and use of NE in 
systematic reviews. 

 

 



                                                                                                

4. Research Governance and Regulatory Issues  

4.1 Ethical issues 
 

As a methodological study of pre-published reviews, this project does not involve 
participant data and does not require ethical approval. 

 

4.2 Data Monitoring 
 

A sample of reviews will be assessed independently by a minimum of two project 
team members to agree included reviews and establish an agreed data 
extraction template. This will be conducted until sufficient agreement is 
established, as agreed by the project management team. Data extraction will be 
conducted independently by two project team members. 

 

5. Dissemination 

5.1 Communication method 
 

The key communications channels are: 

• Journal paper 
• Conference presentation 
• Sharing via networks of interested academics, including relevant Cochrane 

groups and the SWiM Network 
 

5.2 Publication Policy 
 

We will follow the MRC/CSO SPHSU guidance on authorship of any output from 
this project.  Authorship for all Co-Investigators will be assumed on all outputs 
directly arising from the project, unless any Co-Investigator withdraws from the 
project actively or passively. Order of authors will be agreed within the group.   

All publications and presentations relating to the project will be authorised by 
the Project Management Group. 

 

 



                                                                                                

5.3 Public Engagement and Knowledge Exchange 
 

There are no plans for public engagement in this project as it is a methods 
project, however the project will endeavour to engage in knowledge exchange 
with relevant audiences such as systematic review authors.   
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