
Public health intervention review methods guidance 

1 
 

Defining and determining which quantitative study designs to 
include in your systematic review of effects of a healthcare 
intervention 
 

Cite as: Lindson N*, Hartmann-Boyce J*, Bero L, Dumville J, Flemyng E, Livingstone N, Reeves B, 

Tugwell P, Wilson DB, Sharma Waddington H. Defining and determining which quantitative study 

designs to include in your systematic review of effects of a healthcare intervention. Cochrane.  

* Joint first authors. 

BOX BELOW 

  

Please note: 

• Randomised controlled trials (RCTs) may not be available or may only partly answer an overall 
review question.  

• Non-randomised studies of interventions (NRSI) may be particularly useful in answering specific 
synthesis questions within a systematic review, for example questions about long-term or 
adverse events (harms), or to address important equity considerations such as effects for specific 
populations. 

• NRSI may also be important in syntheses that examine the effects of interventions, programmes 
and policies delivered under real-world settings, using routine methods of assignment of patients 
or other groups to a health care intervention.  

• Including NRSI in systematic reviews is complex. Some types of NRSI design are thought more 
credible than others in estimating intervention effects in particular circumstances, hence it is 
important to ascertain how a study was carried out (study design). This guidance offers insights 
into some key issues to consider. If you do decide to include NRSI, your author team should 
include people with expert knowledge of NRSI methods as Cochrane editors will reject systematic 
reviews if there are problems with how they have been applied. 
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About this guidance  

This guidance aims to help Cochrane authors consider two key questions:  

1) should non-randomised studies of interventions (NRSI) be included in your systematic 

review of effects of a health care intervention; and, if so,  

2) what types of NRSI design may help answer review questions about intervention effects?  

It has been developed primarily for systematic reviews of the effects of healthcare interventions in 

public health. NRSI are defined in the Cochrane Handbook as any quantitative study estimating the 

effects of an intervention (benefit or harm) that does not use randomisation to allocate individuals 

(or groups of individuals) to intervention groups. It is increasingly recognised that NRSI have an 

important role to play in systematic reviews of health care interventions (e.g., Saldanha et al., 2022). 

Inclusion of NRSI in systematic reviews is an area where methods are evolving quickly, hence authors 

should also refer to relevant methods guidance referenced in this document, including Chapter 24 of 

the Cochrane Handbook, which authors are advised to consider and should adhere to in their 

systematic review. The Grading of Recommendation, Assessment, Development and Evaluation 

(GRADE) Working Group have also developed useful guidance on incorporating NRSI in systematic 

reviews (Schünemann et al., 2013; Cuello Garcia et al., 2022). 

This guidance assumes that authors have defined their systematic review aim, articulated the review 

populations, interventions, comparators and outcomes (PICO) criteria, together with the PICO for 

each synthesis (e.g. for a particular population or outcome) addressed in the systematic review (see 

Box 1). Authors should also have conducted a scoping exercise of the randomised controlled trial 

(RCT) and NRSI evidence, and/or have sufficient knowledge of the subject area to answer question 1 

below. 

 

 

Box 1. PICO for each synthesis addressed in the systematic review 

PICO is an acronym used to help shape clinical questions and inclusion criteria for systematic 
reviews of interventions. It stands for: 

• Populations: the individuals or groups of interest 

• Interventions: the interventions, programmes or policies of interest 

• Comparators: the conditions to which the interventions will be compared 

• Outcomes: the variables that assess the effects. 

Systematic reviews usually include multiple PICOs. For example, important outcomes may include 
both intended and unintended consequences (including adverse events), be short term or 
measured over a long period, sometimes many years later; the population may include all eligible 
individuals, but specific sub-questions may relate to the most vulnerable groups such as those with 
co-morbid health issues; the intervention may have been investigated in explanatory (proof-of-
concept) and routine care settings; the comparator may include those receiving standard care 
(practice as usual), a wait-list, an alternate intervention, or nothing at all.  

The purpose of this document is to help Cochrane authors define eligible study designs for each 
PICO at the protocol stage of their review. See also Chapter 2 of the Cochrane Handbook.  

https://training.cochrane.org/handbook/current/chapter-24
https://training.cochrane.org/handbook/current/chapter-24
https://training.cochrane.org/handbook/current/chapter-02#section-2-3
https://www.insynq.info/
https://www.insynq.info/
https://libguides.city.ac.uk/postgraduate_research/scoping
https://training.cochrane.org/handbook/current/chapter-02
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Question 1: Should you include non-randomised studies of interventions? 
NRSI use a variety of designs and methods to estimate and quantify the causal effect on the 

outcome(s) of interest of a health care intervention, programme or policy that has not been assigned 

to study participants randomly.1 In an NRSI the health care intervention may be assigned using a 

forcing variable like a threshold on a pre-test measure, selection by planners or clinicians, and/or 

self-selection by patients (see the glossary in Annex 1).  

Randomised controlled trials (RCTs), when designed and conducted rigorously, are widely 

considered to be the least biased form of primary evidence when assessing the effects of healthcare 

interventions (OCEBM Levels of Evidence Working Group, 2011; Higgins et al., 2019). Therefore, 

when conducting a Cochrane systematic review of the effects of a healthcare intervention, RCTs 

should always be included when available. However, NRSI may also be acceptable sources of 

evidence in the following circumstances:  

1) For evidence about unintended consequences or adverse events (harms), which RCTs may 

not measure, or only measure imprecisely (that is, they are underpowered). NRSI may also 

be at less risk of bias in measuring unintended consequences, than intended consequences, 

in some circumstances because initial allocation to treatment conditions by practitioners or 

researchers is less likely to be associated with the probability of an outcome that is not 

anticipated (Golder et al., 2011). An example is a review of the effects of infant sleeping 

position on mortality (Gilbert et al., 2005);  

2) If the PICO relates to the effects of interventions conducted in real-world settings rather 

than under highly controlled (explanatory or proof-of-concept) settings, especially in settings 

or fields where the conduct of an RCT would be challenging or uncommon; for example, 

when estimating the effects of juvenile curfews on offending (Wilson et al., 2016);  

3) For evidence about long-term effects, where RCTs may be impractical, for example, due to 

the need to isolate control groups from the health care intervention over long periods. To 

take one example, a review of the effects of mass deworming interventions incorporated 

NRSI to measure long-term effects on education and work (Welch et al., 2016); 

4) For outcomes measured among particular groups of participants who are not well 

represented in other studies, such as those included under PROGRESS-Plus (O’Neill et al., 

2014).2 For example, reviews of the effects of corticosteroids for pre-term deliveries 

(Crowley et al., 1990) and of the effects of treatments for dislocated or shallow hips in 

infants (Dwan et al., 2022) incorporated NRSI;  

5) For rare primary outcomes, which are not necessarily unintended or adverse, for which 

evidence from RCTs may be underpowered. For example, a review of the effects of water, 

sanitation and hygiene interventions on mortality in childhood incorporated both RCTs and 

NRSI (Sharma Waddington et al., 2023);  

 
1 In the social sciences, the term “quasi-experimental design” (QED) is used to describe non-randomised 
studies of intervention effects (Shadish et al., 2002). NRSI that are conducted retrospectively are sometimes 
also called “natural experiments” (Craig et al., 2017). 
2 PROGRESS stands for place of residence, race/ethnicity/culture/language, occupation, gender/sex, religion, 
education, socioeconomic status and social capital; Plus refers to personal characteristics associated with 
discrimination (e.g., disability), features of relationships (e.g., parents who smoked) and instances when a 
person is temporarily disadvantaged (e.g., respite care).  



Public health intervention review methods guidance 

4 
 

6) For emergent health conditions, if RCTs are likely to take longer to design and conduct than 

the decision-making cycle requires; for example, a review on the effects of personal 

protective equipment in reducing infection conducted in response to the COVID-19 

pandemic (Verbeek et al., 2020).  

Some publications reporting NRSI may also be known and used in policy and practice but be 

ineligible for a systematic review if it only plans to include RCTs. In these cases, reviewing this 

evidence alongside systematically identified eligible studies can help raise awareness among 

decision makers about any concerns regarding these studies (drawing on appropriate risk of bias 

assessment3).  

The questions below (Box 2) can help you decide whether to include NRSI in your review of effects 

of a health care intervention. Your initial scoping of the literature (see page 1) should provide an 

indication of the evidence available for each review PICO/synthesis and facilitate the answering of 

these questions. 

 

 

 
3 LINK TO PROJECT 1, PROJECT 4.. 
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Decision 2: Which types of NRSI should you consider including and how should you 

describe them? 
If you decide to include NRSI in your systematic review of effects of a health care intervention, the 

question then becomes which types of NRSI to include. These decisions should be driven by which 

NRSI study design feature(s) are most likely to address your research questions with the least bias 

(see Higgins et al., 2013, Table 1 and Annex 1). The NRSI study design feature(s) most relevant to a 

review can differ depending on the PICO, with different design features yielding evidence with 

different risk of bias in different contexts. Decisions about inclusion will be guided by several 

Box 2. Should you consider including evidence from NRSI in your systematic review of effects? 
These questions should be considered for each proposed PICO in your systematic review protocol 
[adapted from Section 24.1.1. of the Cochrane Handbook and using Schünemann et al. (2013) and 
Cuello-Garcia et al (2022)].   

Consider including NRSI evidence if (tick all that apply): 

RCTs are not available at all. For example, an RCT might be unfeasible, unethical, or 
unavailable for an emergent health condition.a  

 

RCT evidence is available but judged to be sparse (of limited quantity), uncertain (imprecise) 
or seriously indirect (meaning the evidence does not map directly onto your PICO).a  

 

PICO outcomes concern unintended or adverse events (harms).b  

PICO outcomes are likely only to occur in the long-term and/or are rare.b   

Inclusion may facilitate investigation of important equity or generalisability considerations 
that are considered as high priorities for the review. For example, if RCTs have only been 
conducted in high-income contexts or socioeconomically advantaged groups, or another 
relevant characteristic, where there is reason to think that there may be differences in what 
the evidence shows in these different groups.c 

 

Evidence from NRSI has been used for clinical or policy decision-making in your area of 
interest. In this case, end users of your review may benefit from you formally assessing this 
evidence. 

 

 
→If you have ticked one or more of these boxes, then you should consider including NRSI. 

Other reasons to consider including NRSI recommended by GRADE, the Campbell Collaboration and others, 
but not necessarily recommended in the context of a Cochrane review, are: 

• Effects differ between NRSI and RCT evidence in your area of interest and you want to explore this 
further. 

• It will enhance the ability of your review to address questions about moderator effects (e.g., in meta-
regression analysis). 

• It can inform your baseline absolute risk figures used in summary of findings tables, to add context in 
your introduction or discussion sections, or to investigate correlation between surrogate outcomes and 
patient important outcomes (Gallo et al., 2017). 
 

Notes: a) GRADE refers to this as ‘replacement evidence’; b) GRADE refers to this as ‘sequential evidence’; c) 
GRADE refers to this as ‘complementary evidence’. NRSI may provide less certain evidence than well-
conducted RCTs so including them does not necessarily result in higher quality or more consistent findings. For 
Cochrane reviews it is advised that NRSI at critical risk of bias are not included in the synthesis and therefore 
do not contribute to your review findings.  
Abbr: NRSI = non-randomised studies of interventions; RCT = randomised controlled trial; PICO = Population, 
Intervention, Comparator, Outcome. 
 
 

 

 

https://training.cochrane.org/handbook/current/chapter-24#section-24-1-1
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considerations, such as your initial scoping of the literature and/or prior knowledge of the NRSI 

evidence in the area. The design features that make NRSI eligible for inclusion in your review should 

be pre-specified and justified in your protocol. 

It is not sufficient for authors to simply indicate they will include “NRSI” (or, for example, “quasi-

experimental designs” or “natural experiments”). More information is needed to classify eligible 

study designs by their defining characteristics. Using NRSI study design labels alone, such as 

“controlled before-after” or “interrupted time series”, can also be risky because they are 

inconsistently used (Polus et al., 2017; Vigneri et al., 2022). Therefore, where labels are used – for 

example, because they are commonly used short-hand names for more complex designs – they 

should be specified with respect to the key design features. Table 1 presents four types of design 

feature that can be used to characterise NRSI. Authors should also read Section 24.2.1.3 of the 

Cochrane Handbook.  

Annex 1 provides a glossary of study design labels and the commonly associated features. 

Cochrane’s Effective Practice and Organisation of Care Review Group also has working definitions of 

these labels in the resource ‘What study designs can be considered for inclusion in an EPOC review 

and what should they be called?’. Reeves et al. (2017) also sets out features associated with study 

design labels commonly used by systematic review authors.  

Further guidance may be useful for implementing these approaches, including: 1) supporting the use 

of design features in the reporting of NRSI; and 2) supporting authors in recognising and selecting 

different NRSI based on their design features.  

 

https://training.cochrane.org/handbook/current/chapter-24#section-24-2-1-3
https://training.cochrane.org/handbook/current/chapter-24#section-24-2-1-3
https://zenodo.org/record/5106085#.Yda_hmjP2Uk
https://zenodo.org/record/5106085#.Yda_hmjP2Uk
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Table 1: Criteria to help define NRSI study design features for inclusion in systematic reviews of interventions of healthcare interventions (developed 

from Section 24.2.2 of the Cochrane Handbook)  

Potential feature for eligibility criteria Example reviews that used this to 
define NRSI eligibility criteria  

Notes 

1) Based on how the intervention effect was 
measured 
It should be clear whether data from a comparison 
group (i.e. the group that received another 
intervention) are collected: (a) contemporaneously 
(i.e., the intervention effect was measured as the 
difference between groups); (b) historically (i.e., 
the intervention effect was measured as within-
group difference over time), or; (c) 
contemporaneously and historically (also called the 
“double-difference”) (i.e., the intervention effect 
was measured as the difference between groups in 
the within-group change over time).  
 
See Effect measurement in Annex 1. 
 

Example review: Pool fencing for 
preventing drowning of children 
(restricts eligibility to studies with 
a contemporaneous or historical 
comparison group). 
 

Example review: Smoking 
cessation for secondary 
prevention of cardiovascular 
disease (restricts eligibility to 
cohort studies that measure 
outcomes with at least a six‐
month follow‐up from baseline). 
 

Regarding the use of historical comparisons, the single-group 
(uncontrolled) pre-test post-test design is usually excluded from 
systematic reviews. With very few exceptions – specifically, where 
the effect happens immediately following the intervention, is large 
and is unlikely to be confounded (see Victora et al., 2004) – usually, 
a critically high risk of confounding will be present in these types of 
study, necessitating the incorporation of studies with 
contemporaneous (controlled) comparisons or, in the case of 
historical comparisons, interrupted time-series design (see also 
Annex 1).  

2) Based on how groups were formed 
Participants’ allocation to groups (e.g., treatment 
and comparison) may be determined by an 
independent third party, a researcher, a 
policymaker, the patient’s clinician or the patient 
themselves. The most rigorous NRSI are usually 
those where group formation is determined by 
someone completely independent from the 
research.  
 

Example review: Farmer field 
schools for improving farming 
practices and farmer outcomes 
(restricts eligibility to studies 
using known rules to allocate 
treatment, such as a threshold on 
a scaled baseline measure as in 
the case of discontinuity designs, 
or other methods of allocation, 

We are usually more confident about NRSI when the allocation 
method is known and can be modelled appropriately. In contrast, 
studies where the allocation method is unknown – for example, 
where groups are formed purely by self-selection of patients – may 
produce treatment effect estimates that are critically biased. 
Therefore, systematic reviews that are very inclusive according to 
this characteristic should carefully assess eligible studies using 
appropriate risk of bias tools (e.g., tools that distinguish studies 
with ‘critical risk of bias’ that are subsequently excluded from 
evidence synthesis). 4 

 
4 Links to PROJECT 1, PROJECT 4. 

https://training.cochrane.org/handbook/current/chapter-24#section-24-2-2
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD001047/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD001047/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD014936.pub2/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD014936.pub2/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD014936.pub2/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD014936.pub2/full
https://onlinelibrary.wiley.com/doi/10.4073/CSR.2014.6
https://onlinelibrary.wiley.com/doi/10.4073/CSR.2014.6
https://onlinelibrary.wiley.com/doi/10.4073/CSR.2014.6
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See Allocation method in Annex 1. 
  

including selection by planners, 
practitioners and participants). 
 

 

3) Based on when outcome data were collected 
and from which participants 
In NRSI that require one or more pre-tests (also 
called baseline measures), it is important that pre-
test measurement is done before the treatment 
has been implemented. In some longitudinal 
studies, the same participants are followed up in 
successive rounds of data collection (also called 
“panel data”), whereas in others, data from 
repeated cross-sections or health episodes are 
collected from different (or some different and 
some same) participants in each round. Data may 
be collected or analysed at individual patient or 
group levels (e.g., health facility, district or other).  
 
See Data collection in Annex 1.  
 

Example review: Reducing 
medication errors for adults in 
hospital settings (restricts 
eligibility to studies with outcome 
data available at multiple times 
before and multiple times after 
the intervention, including 
controlled studies with the same 
measurements in a comparison 
group). 
 

If inclusion in a review requires the same participants to be 
followed up throughout the study, cross-sectional and interrupted 
time series designs that measure outcomes in different individuals 
at different time points would not be eligible.  
 
 

4) Based on the ability of the study to address 
different forms of confounding  
Observable confounders are factors that are 
measured and considered in analysis in primary 
studies, such as prognostic factors like 
sociodemographic characteristics and geographical 
location. Unobservable confounders are factors 
that are unmeasurable (or not typically measured) 
in primary studies, such as individual participant or 
group motivation and aptitudes.  
 
NRSIs that can potentially address unobservable 
sources of confounding by design include 

Example review: Paying for 
performance to improve the 
delivery of health interventions in 
low‐ and middle‐income countries 
(restricts eligibility to NRSI studies 
where the choice of the 
comparison site was appropriate, 
i.e., similar socioeconomic 
characteristics, no major 
differences evident in the baseline 
groups, or both). 

 

Confounding occurs when there are common causes of 
intervention group assignment and outcome (a particularly 
important issue, which can affect different types of NRSI in 
different ways). Understanding and accounting for confounders, or 
controlling for them, is important for inferring causality. 
 
For studies addressing observable confounding only, you may want 
to pre-specify that you will only include NRSI if they take specific 
confounders (e.g., age, sex, location, socio-economic status) into 
account, when it would be relevant to do so. These confounders 
should be discussed within the author team and listed in the study 
protocol. 
 

https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD009985.pub2/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD009985.pub2/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD009985.pub2/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD007899.pub3/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD007899.pub3/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD007899.pub3/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD007899.pub3/full
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discontinuity designs, and studies designed or 
analysed using instrumental variables (e.g., 
Mendelian randomisation). In addition, some 
studies analysing controlled before and after data 
can address sources of unobservable confounding 
that are fixed over the course of a study, such as 
innate ability, at the unit of analysis (e.g., the 
patient or health episode); however, these types of 
studies are not able to address sources of 
unobservable confounding that might vary over 
the course of a study, including participant 
motivation. Other types of study (and otherwise 
rigorous designs with problems in conduct) are 
likely to address observable sources of 
confounding only.  
 
See also Type of confounding addressed in Annex 
1.  

Bias due to confounding, selection bias, information bias, reporting 
bias and other sources of bias will also be systematically evaluated 
in risk-of-bias assessments.5  

 
5 Links to PROJECT 1, PROJECT 4. 
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Annex 1: Glossary of study designs and their main features 

Approach Definition Effect measurement Allocation to 
treatment 

Data collection Type of confounding 
addressed 

Randomised 
controlled trial 
(RCT) design 

RCTs have the essential features of random assignment 
of study participants to two or more treatment 
conditions, such as treatment and control. RCTs use a 
range of design types, including simple intervention and 
control (no intervention) group designs, multiple 
interventions head-to-head (with or without control 
group) designs, and factorial (A, B, A+B) designs. 
Variations include cluster-randomised designs that 
randomly assign groups of study participants or other 
units such as health facilities, block-randomised designs 
that stratify by characteristics of interest, randomised 
cross-over designs that swap treatment regimens across 
groups over time, and so on (see Higgins et al., 2019). 

Contemporaneous 
control1 

Randomisation At least one post-
test5 and often one 
pre-test6 

Unobservable7 and 
observable8 

Quasi-
randomised 
controlled trial 

A study that uses a known, systematic method of 
assignment to treatment, such as alternation of 
participants ordered alphabetically to treatment groups, 
Some natural experiments also use this approach, for 
example where groups are created through 
administrative targeting errors. 

Contemporaneous 
control 

Forcing variable4 (e.g., 
alternation) 

At least one post-test 
and often one pre-
test 

Unobservable and 
observable 

Discontinuity 
design, also 
called 
regression 
discontinuity 
design (RDD) 

A design where treatment assignment is explicitly 
known to the researcher and based on an explicit 
threshold on a scaled baseline measure. This may be a 
pre-test for the outcome measure or another measure 
suitable for determining who receives treatment; 
common assignment variables include participant age, 
income, location with respect to an administrative 
boundary, or performance on a baseline assessment. 
Fuzzy regression discontinuity is a subtype that exploits 
a natural discontinuity in the probability or rate of 
participation in a treatment program at some cut-point 
on a baseline measure. In this case the treatment 
assignment method is not under the control of, or 

Contemporaneous 
comparison2 

Forcing variable4 
(scale threshold) 

At least one post-test 
and sometimes a pre-
test 

Unobservable and 
observable 
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Approach Definition Effect measurement Allocation to 
treatment 

Data collection Type of confounding 
addressed 

perfectly known to, the researcher. Fuzzy regression 
discontinuity is often done retrospectively using 
instrumental variable analysis methods. For a systematic 
review on the correspondence of effect size estimates in 
RCTs and discontinuity designs of the same 
interventions and populations, see Sharma Waddington 
et al. (2022).  

Instrumental 
variables (IV) 
design 

A statistical method often applied to cross-section data, 
which uses a pre-treatment variable, called an 
instrument, that is predictive of who gets treatment but 
has no direct causal effect on the outcome. This is often 
misunderstood to mean that the instrumental variable 
cannot be correlated with the outcome; ideally it will be 
strongly correlated with the outcome but logically 
cannot be a causal driver of the outcome. That is, the 
instrumental variable's effect on the outcome is only 
indirect and occurs through the treatment variable. A 
good example of this design is “Mendelian 
randomisation” which uses a genetic marker measured 
at pre-test as the instrument. Although often done in 
retrospective study designs, instrumental variable 
analysis is also applied in the context of RCTs (where the 
instrument is the random assignment variable) to 
estimate the unbiased effect of adhering to treatment. 
Where intervention eligibility is universal, but 
knowledge about eligibility is not, an instrumental 
variable is sometimes used prospectively, using 
“randomised encouragement design”. This is done by 
randomly assigning information about the intervention, 
which is then analysed using IV estimation. 

Contemporaneous 
comparison 

Forcing variable4 
(instrument) 

At least one post-test Unobservable and 
observable 

Interrupted 
time series 
(ITS) design 

A design that usually relies on aggregate data, such as 
the monthly mortality examined for some number of 
time periods prior to the start of the intervention and 
some number of time periods after the start of the 

Historical 
comparison3 

Forcing variable4 
(time) 

Multiple pre-tests 
and multiple post-
tests 

Unobservable and 
observable 
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Approach Definition Effect measurement Allocation to 
treatment 

Data collection Type of confounding 
addressed 

intervention. There is often only one observation per 
observational time point, but there can be many (e.g., 
multiple patients or health episodes per observational 
time point). There is discussion about the minimum 
number of observations before and after treatment for 
valid inference. For example, EPOC (n.d.) specified there 
should be at least three pre-tests and three post-tests 
sufficient to establish a trend in outcomes before and 
after treatment. However, it is likely that more 
observations are needed in valid interrupted time-series 
design (see Fretheim et al., 2015).  

Controlled-ITS 
design 

This design is an augmentation of ITS with one or more 
comparison series. This helps establish that any 
treatment effect observed in the treatment series is not 
the result of broader historical changes. 

Contemporaneous 
and historical 
comparison 

Forcing variable 
(time), with 
treatment group 
selection by planners, 
practitioners or 
patients 

Multiple pre-tests 
and multiple post-
tests 

Unobservable and 
observable 

Non-equivalent 
groups with 
pre-test and 
post-test 
design 
(including 
controlled-
before and 
after (CBA) and 
non-
randomised 
controlled trial 
(NRCT) designs) 

This design includes a program or treatment group and a 
non-randomly created comparison group. Its essential 
feature is a baseline measure of the outcome (a 
pretest), and it may also have other baseline measures, 
such as sociodemographic factors. These baseline 
measures can be used in statistical models to adjust for 
observable confounding, as well as unobservable 
confounders that are typically fixed over the course of a 
study (that is, they are “time-invariant”), such as 
intellectual ability. This design type is commonly used in 
impact evaluations of public health, social, economic, 
and educational interventions and policies. The design 
may also be combined with matching of groups at pre-
test using statistical methods (e.g., propensity score 
matching). Data may be collected from panels of the 
same units (individual participants or groups) over time, 
or from repeated cross-sections of different units (or 

Contemporaneous 
and historical 
comparison  

Selection by planners, 
practitioners or 
patients 

At least one pre-test 
and one post-test 

Time-invariant 
unobservable and 
observable 
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Approach Definition Effect measurement Allocation to 
treatment 

Data collection Type of confounding 
addressed 

some different and some same) over time. Data may be 
collected and analysed at individual participant level 
(sometimes called NRCT designs) or aggregated (e.g., 
health facility) levels (sometimes called CBA designs).  

Non-equivalent 
groups, post-
test only design 
(sometimes 
called cross-
section design) 

This design includes a program or treatment group and a 
non-randomly created comparison group. In its simplest 
form, this design only has a single assessment of the 
outcome following program participation, although 
variations on this design might include follow-up 
assessments. A variant is the cross-sectional 
retrospective design, which is based solely on existing 
data where the temporal precedence between the 
receipt of treatment and the outcome may be 
ambiguous. 

Contemporaneous 
comparison 

Selection by planners, 
practitioners or 
patients 

One post-test Observable only 

Case-control 
design 

The typical case-control design selects participants 
based on the outcome; that is, the researcher identifies 
a set of cases and a set of comparators. Cases are 
individuals who exhibit the outcome (generally 
undesired, such as having cancer or another disease, or 
dying) and comparison individuals are those who do not 
exhibit the outcome. Exposure to a prior variable of 
interest, such as a health care intervention, is assessed. 
This design is widely used in epidemiological studies to 
identify potential causal factors for various diseases. 
However, it is also used in the context of treatment 
effectiveness research to examine potential negative 
long-term outcomes of treatment. 

Contemporaneous 
comparison 

Selection by planners, 
practitioners or 
patients 

One post-test Observable only 

Synthetic 
control design 

A method usually applied to instances where there is no 
natural comparison group (e.g., because of the 
universality of access or measurement at an aggregated 
level such as the country), where a comparison group is 
created statistically from multiple external groups, 
usually from outside of the sample population (e.g., a 
variety of external administrative units or countries). 

Contemporaneous 
comparison 

Selection by planners, 
practitioners or 
patients 

At least one post-test 
and sometimes a pre-
test 

Observable only 
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Approach Definition Effect measurement Allocation to 
treatment 

Data collection Type of confounding 
addressed 

Cohort design 
(sometimes 
called non-
equivalent 
group cohort 
design) 

A method where a treated and an untreated group are 
followed up over time, and where the data collection 
points by group may or may not be contemporaneous. 
Non-randomised cross-over studies may also use cohort 
design data structures.  

Contemporaneous 
comparison or 
historical comparison 

Selection by planners, 
practitioners or 
patients 

At least one post-test 
and sometimes a pre-
test 

Observable only 

Single group 
pre-test post-
test design 
(also called 
uncontrolled 
before versus 
after (BA) 
design or 
reflexive 
control design) 

The typical BA design selects study participants that 
receive the treatment, and their status on one or more 
outcome variables is assessed before and after 
treatment participation. This design might also include 
follow-up assessments. Owing to the absence of a 
contemporaneous comparison, the design is often 
considered limited in its ability to address sources of 
confounding like another intervention happening 
concurrently or any changes over time due to the `state-
of-the-world' that may be mistaken for a treatment 
effect (also called a maturation effect). 

Historical comparison Selection by planners, 
practitioners or 
patients 

One pre-test and at 
least one post-test 

Observable in certain 
circumstances, 
otherwise none 

Sources: authors drawing on Reeves et al. (2017) and the Campbell Collaboration (Wilson et al., 2024). 
 
Definitional notes: 
1 Contemporaneous control: measurement of a group that does not receive the intervention of interest (or receives something else) at the same time as the treatment group in 
randomised controlled trials. 
2 Contemporaneous comparison: measurement of a group that does not receive the intervention of interest (or receives something else) at the same time as the treatment 
group in non-randomised studies of interventions. 
3 Historical comparison: measurement at a time before the intervention has occurred in non-randomised studies of interventions.  
4 Forcing variable: a variable that determines treatment allocation at a particular value or threshold in non-randomised studies of interventions.   
5 Post-test: measurement after the intervention has been implemented.  
6 Pre-test: measurement before the intervention has been implemented. 
7 Unobservable confounding: factors affecting both treatment allocation and the outcome which cannot be (or are not) measured.  
8 Observable confounding: measured factors affecting both treatment allocation and the outcome.  
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