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There is more to seeing than meets the eye:  

Observational Studies, Research Synthesis, and the Social Sciences 

 

Merete Konnerup 

Campbell Collaboration’s steering group 

Hans Christian Kongsted*,**  

Department of Economics, University of Copenhagen, CAM and CEBR 

 

Editor’s Note 
A version of this paper was presented at the ‘Contingency in Science: Its Origins and Outcomes’ workshop in June 
2007. It addresses the crucial issue of methodology of causal inference in the social science.  It is a valuable contribution 
to the contingency part of the project, since it surveys the extent to which in medicine and in the social sciences, system-
atic reviews actually do take RCTs as the ‘gold standard’ for causal inference when including studies.  In doing so, it 
finds that in the social sciences there is – as might be expected – less adherence to the RCTs and  observational methods 
are included to a larger degree.  It further strengthens the case for observational studies in the social sciences by showing 
how observational methods can be likened to RCTs by analyzing their internal validity conditions. 
 

 

Abstract 
We argue in this paper that mechanical adoption by the social sciences of the medical standard for 
synthesizing research on effectiveness as embodied in the Cochrane Collaboration is likely to be as-
sociated with a loss of valid evidence on the effectiveness of public policies. The de jure standard of 
the Cochrane Handbook discards all research designs other than randomized controlled trials (RCT), 
except where the latter is deemed infeasible. Still, Cochrane also prescribes quality grading to reflect 
varying degrees of susceptibility to selection bias and hence varying degrees of internal validity 
within this RCT universe. We conduct a search of the Cochrane Library to provide quantitative evi-
dence on the de facto standard as it unfolds in actual Cochrane reviews. We find that there is wide-
spread inclusion of quasi-randomized trials outside the strict RCT standard. Observation-based stud-
ies, on the other hand, are rarely included. On this background, we discuss recent statistical methods 
for valid causal inference in observational studies and note that the assumptions required for a gold 
standard RCT correspond one-for-one to the assumptions required for observation-based research 
designs to be internally valid. A search of the Campbell Collaboration’s Library shows that there is 
little evidence of significant differences in effect size between experimental and observational stud-
ies in current Campbell reviews. We advocate a broad inclusion criterion for research designs and a 
case-by-case critical assessment of internal validity of all the included primary studies – experimen-
tal as well as observational – as a preferable strategy for synthesizing research on effectiveness in 
social science.  

                                                           
* Corresponding author. Address: Studiestraede 6, DK-1455 Copenhagen K, Denmark. e-mail: kongsted@econ.ku.dk. 
CAM: Centre for Applied Microeconometrics. CEBR: Centre for Economic and Business Research. 
**  The opinions expressed in this paper do not necessarily reflect the views neither of the Campbell Collaboration as 
such nor of other members of the Campbell Collaboration’s steering group. We are grateful to Niels Vindfeld Møller for 
excellent research assistance. We are also indebted to seminar participants for comments made at the workshop “Contin-
gency in Science: Its Origins and Outcomes” arranged as part of the AHRC-funded project Contingency and Dissent in 
Science, at the Centre for Philosophy of Natural and Social Science, London School of Economics and Political Science. 
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1. Introduction 
 

The use of formalized research synthesis has become increasingly important, both in delineating the 

boundaries of current scientific knowledge and in communicating this body of knowledge within the 

scientific community, to practitioners, and to the general public. In the wake of this trend, there has 

been an accompanying increase in the use of meta-analysis. It is a statistical method used for pool-

ing the evidence across a number of primary studies investigating the same research question – typi-

cally but not necessarily a question about the effect of policies, practices, or interventions. Meta-

analysis in the classical format  (Pearson, 1904) attempts to increase statistical power by combining 

studies with small sample sizes; i.e. analyzing the results from a group of primary studies can allow 

more precise estimates of the effect of an intervention. 

Research synthesis has become particularly well-established within medical research 

not least with the establishment of the Cochrane Collaboration in 1993. “More recently, this in-

creased attention to quality standards in clinical research has led to the Movement for Evidence-

Based Medicine and the establishment of the Cochrane Collaboration, resulting in important im-

provements in methods and the quality of available evidence” (Victora et al. 2004). “ The leading 

role in developing the SR [Systematic Review] concept and the methods that should be used has 

been played by an international network called the Cochrane Collaboration..." (Moher et al. 2007).  

The number of systematic effectiveness reviews added to the Cochrane Library is steadily growing; 

the Library presently contains almost 4,000 reviews. 

Other disciplines have adopted (or rediscovered) similar formalized tools for research 

synthesis. The Campbell Collaboration has recently emerged as a parallel to Cochrane within the so-

cial sciences. In this paper, we discuss some of the issues that arise when the scope of formalized 

methods for research synthesis is extended to social science fields such as economics, criminology, 

sociology, social work, and educational studies. As a starting point of our discussion, we review the 

official guidelines governing the production of Cochrane reviews. We document that the guidelines 

impose a “gold standard” view: That valid inference can be established only from randomized con-

trolled trials (RCTs) whereas evidence from other research designs are most likely confounded and 

should therefore be discarded a priori. We document the quantitative importance of this view by 

analyzing the actual inclusion criteria for research designs in existing Cochrane reviews. We find 

that the reviews are almost exclusively based on primary studies that only allow for the inclusion of 

RCTs or very closely related experimental research designs. 
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Our discussion will centre on the internal validity of the research design applied by a 

particular primary study (Campbell, 1957), in particular, whether the study produces an unbiased es-

timate of the causal effect of the intervention. Whether to adopt the gold standard view of research 

synthesis is a crucial and consequential question to fields such as the social sciences which tradi-

tionally rely on observational studies. Some social scientists have indeed argued for a more wide-

spread use of social experiments, e.g. Burtless (1995); however, see Heckman and Smith (1995) for 

a sceptical view. Still, primary studies based on a RCT research design remain to this day the excep-

tion in these fields contrary to medicine. We therefore extend our discussion of a suitable research 

synthesis model for the social sciences to observation-based primary studies, outlining a state-of-

the-art set of econometric tools that permits unbiased estimation of programme effects based on ob-

servational studies. We specify the assumptions required for internal validity and argue that they are 

no more or no less strict than those to be fulfilled for a RCT to be of gold standard. In effect, it is a 

key point in this paper that because observational studies can be included in research synthesis 

without compromising internal validity, there is a compelling case that they should be included in 

order not to discard valid scientific evidence. 

The paper is outlined as follows. In section 2, we briefly recap the statistical basis for 

RCTs and outline the “ideal” assumptions required for valid causal inference in a RCT research de-

sign. Section 3 documents current practice in RCT-based research synthesis as reflected firstly by 

the contents of the Cochrane Handbook and secondly by the reviews in the Cochrane Library, in-

cluding varying quality grades that exist already within a RCT-universe. In Section 4 we outline the 

modern statistical methods that allow unbiased estimation in observation-based studies and discuss 

their underlying statistical assumptions. In Section 5, we critically discuss different approaches to 

dealing with observational studies in research syntheses. Finally, section 6 puts some further per-

spective on methods for formalized research synthesis, in particular regarding improved external va-

lidity (Campbell, 1957). We also discuss arguments that certain issues cannot be subjected to ex-

periments due to ethical reasons and that evidence obtained from observational studies is often less 

expensive and more precise in terms of measures of outcome. Finally, we note that precise and ex-

tensive background information can be available on individuals subjected to intervention, e.g. in reg-

ister data in the Scandinavian countries. This further enhances the scope for including evidence 

based on observational studies in research synthesis.  
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2. RCT-based primary studies 

 

Controlled experimentation is the dominant ideal for establishing causal relationships in medical re-

search. When data are obtained by controlled experiments, internal validity is secured by randomiza-

tion of participants between treatment and control. Assumptions on the actual process generating the 

outcome are not required. Still, it is useful here to specify a particular model for the outcome in or-

der to address the suitability of observational studies within the same framework later in the paper.   

To be concrete, consider a case in which the programme administers a treatment. Each 

individual’s actual treatment status is recorded by the variable D which takes the value one for 

treated and zero for controls. Assume that the programme is directed at an outcome variable, Y, 

which depends on an observable variable, X, as well as an unobservable, U.  It is sufficient to con-

sider the following example of a simple outcome generating relationship: 

 .Y X D Uβ α= + +   (1) 

The relationship is simplified in several respects: It is linear in the observable, X; the unobservable, 

U, enters additively; and X is exogenous, i.e. uncorrelated with U. Our arguments can be extended to 

non-linear relationships and to a set of several observables, some of which may be correlated with X. 

For simplicity, we restrict ourselves to a case in which the treatment effect is homogenous across the 

population. For more general cases, see Blundell and Costa Dias (2002) and Heckman (1996). 

Observations on Y and X are available for a sample of individuals, some of which are 

given the treatment with the remainder acting as controls. We have an ideal randomized controlled 

trial (RCT) provided that 1) individuals have been assigned their treatment status purely at random,  

and 2) there is no attrition or non-compliance, either among the “in” or the “out” individuals.  

If these assumptions hold, the exogenous variables, X, can be ignored (need not be ob-

served) and an unbiased estimate of the treatment effect is obtained as a simple difference between 

the average outcomes for treated participants (denoted T) and participants in the control (denoted C), 

ˆ .RCT T CY Yα = −                      (2) 

Unbiased estimation of the treatment effect,α , relies on proper randomization by 

which the groups of treated and control participants show truly random differences in terms of ob-

servables, i.e., E(X|D=1)= E(X|D=0), as well as unobservables, E(U|D=1)= E(U|D=0). 1 

                                                           
1 Applications of RCTs for evaluating interventions include studies of welfare-to-work programmes (see Greenberg et 
al. (2003) and Greenberg et al. (2004) for meta-analysis and references to primary studies) and general labour training 
programmes (LaLonde, 1986). RCT-based studies in criminology include investigations of the effects of different inter-
ventions on recidivism rates, e.g. of cognitive-behavioral programmes for criminal offenders, see Lipsey et al. (2007), 
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There are a number of ways in which the ideal assumptions underlying the RCT could 

become compromised. Important caveats relate to potential drop-out of participants either in the 

treatment or the control group. First, if there are drop-outs from the treatment, this could well be re-

lated to characteristics related to the outcome measure e.g. differences in private perceptions of the 

benefits from treatment. Second, the “randomized out” individuals may be able to find similar 

treatment in some other social programme. Indeed, they may be able to obtain assistance e.g. from 

social workers who try to help the unlucky “out” individuals. In either case, the internal validity of 

an RCT is potentially compromised. 

 

3. RCT-based research synthesis 

 

To prepare for later discussion of formalized research synthesis in the social sciences, we will next 

describe the de jure standards of the Cochrane Collaboration for securing a satisfactory level of in-

ternal validity of primary studies included in a Cochrane review. We summarize the Collaboration’s  

guidelines for the selection of research designs and for the quality grading of primary studies. We 

also present evidence on Cochrane’s de facto standard as it unfolds in actual reviews. The focus of 

our discussion is the internal validity of primary studies, that is, to what extent can we expect to ob-

tain an unbiased measure of the effect of an intervention? 

 

3.1 The Cochrane Collaboration 

The Cochrane Collaboration established in 1993 is an international not-for-profit and independent 

organization that produces systematic reviews of the effects of healthcare interventions, cf. 

www.cochrane.org . The reviews are collected in the Cochrane Library of Systematic Reviews 

which holds a little less than 4,000 systematic reviews on various healthcare interventions.2 The sub-

ject matter of reviews in Cochrane range from what could be called classical medical interventions 

like “Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of preterm 

birth” over more alternative interventions “Music therapy for schizophrenia” and onwards to public 

policy interventions “Street lighting for preventing road traffic injuries”.  

In 2007 the first ISI impact factor was calculated and published for the Cochrane Li-

brary. The library ranked 14th among 100 journals in the ISI category: “Medicine, General and In-

                                                                                                                                                                                                  
and custodial versus non-custodial sentences, see Kilian et al. (2006) for meta-analysis and references to primary stud-
ies. 
2 We counted a total of 3,737 reviews as of February 21, 2009.  
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ternal”. The four top ranking journals in this category are the New England Journal of Medicine, the 

Lancet, the Journal of the American Medical Association, and the British Medical Journal.3   

Reviews are mostly prepared by healthcare professionals working with around 50 dif-

ferent Cochrane Review Groups ranging from “Breast Cancer” over “Developmental, Psychosocial 

and Learning Problems” to “Effective Practice and Organisation of Care”. Group specific editorial 

teams oversee the preparation of reviews including how the collaboration's “rigorous quality stan-

dards” are applied.4 The organization uses classic scientific peer reviewing to enforce these stan-

dards: “[A]t all stages of the process, the work is carefully checked by members of the editorial team 

and by external referees to ensure its quality.”5 This process is also supported by the official guide 

to producing Cochrane Reviews – the Cochrane Handbook – describing the standards in details.6  

 

 

3.2 The Cochrane guidelines 

When guiding researchers, editors, and peer reviewers as to which research designs to include and 

how to assess their internal validity, the Cochrane Handbook takes a two-step approach. First, the 

review author must decide which research designs to include. Second, the Handbook guides the re-

view author on how to quality assess the included research designs. 

 

3.2.1 Step one - Inclusion and exclusion of research designs 

The organization has over time developed a standard nomenclature for research design, cf. table 1. 

 

The categories outlined in table 1 are used not only when the Cochrane Handbook 

guides the review authors' inclusion and exclusion decisions but also the inclusion and exclusion de-

cisions for the Cochrane Central Register of Controlled Trials (CENTRAL) – a key resource for re-

view authors. 

                                                           
3 Source: http://www.cochrane.org/newslett/ENTRGJune2008.pdf, accessed February 21st, 2009 
4 Source: http://www.cochrane.org/docs/descrip.htm, accessed February 18th, 2009. 
5 Source: http://www.cochrane.org/reviews/revstruc.htm, accessed February 18th, 2009 
6 Higgins JPT, Green S (editors). Cochrane Handbook for Systematic Reviews of Interventions Version 5.0.1 [updated 
September 2008]. The Cochrane Collaboration, 2008. Available from www.cochrane-handbook.org, accessed February 
18th, 2009 henceforth ‘the Cochrane Handbook’. 
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Table 1 Cochrane's nomenclature for research designs 
Overarching  
terms 

Research  
designs 

Description 
  

  Definitely randomized  
controlled trial 

The individuals (or other units) followed in 
the trial were definitely assigned prospec-
tively to one of two (or more) alternative 
forms of health care using random allocation 

 
Randomized  
controlled trial  
(RCT) Possibly randomized  

controlled trial 
The individuals (or other units) followed in 
the trial were possibly assigned prospectively 
to one of two (or more) alternative forms of 
health care using random allocation 

Definitely  
quasi-randomized  
trial 

The individuals (or other units) followed in 
the trial were definitely assigned prospec-
tively to one of two (or more) alternative 
forms of health care using some quasi-
random(*) methods of allocation (such as al-
ternation, date of birth, or case record num-
ber) 

 
 
 
Controlled  
clinical trial  
(CCT) 

Possibly  
quasi-randomized  
trial 

The individuals (or other units) followed in 
the trial were possibly assigned prospectively 
to one of two (or more) alternative forms of 
health care using some quasi-random(*)   
methods of allocation (such as alternation, 
date of birth, or case record number) 

 
 
 
Non-randomized  
studies  
(NRS)(§) 

 Other designs Any quantitative study estimating the effec-
tiveness of an intervention. … that does not 
use randomization to allocate units to com-
parison groups 

 (§) This includes studies where allocation occurs in the course of usual treatment decisions or peoples’ choices. There 
are many types of non-randomized intervention studies, including cohort studies, case-control studies, controlled before-
and-after studies, interrupted-time-series studies and controlled trials that use inappropriate randomization strategies. 
The latter being the Cochrane definition of a quasi-randomized study. 
(*) Quasi-random signifies “inappropriate randomization strategies” where bias perhaps is introduced through unrecog-
nized correlation between the sequence generation mechanism and the outcome(s) of interest. 
Source: ibid., section 13.1.1, section 8.9.2.2, and box 6.3.a 

 

The Cochrane Handbook stresses that the classification of a primary study's research 

design must be based solely on what the author has written, not on the reader's (or review author's) 

interpretation; thus it is not meant to reflect an assessment of the true nature or quality of the alloca-

tion procedure, cf. ibid., box 6.3.a. 

The Cochrane Handbook is specific in its preference for randomized controlled trials 

over alternative research designs. The main arguments centre on the internal validity of primary 

studies and run as follows: 

 

"This Handbook focuses on systematic reviews of the effects of interventions. 

Most of the advice contained within it is oriented to the synthesis of clinical tri-

als, and of randomized trials in particular because they provide more reliable 
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evidence than other study designs on the relative effects of healthcare interven-

tions", cf. ibid., section 1.3. 

 

"The Cochrane Collaboration focuses particularly on systematic reviews of ran-

domized trials because they are more likely to provide unbiased information 

than other study designs about the differential effects of alternative forms of 

health care", cf. ibid., section 13.1.2. 

 

The argument is even more strongly worded here: 

“Randomization is the only way to prevent systematic differences between base-

line characteristics of participants in different intervention groups in terms of 

both known and unknown (or unmeasured) confounders", cf. ibid., section 5.5. 

 

The arguments on the internal validity of a study are also backed by  

 

"...a practical consideration [that] also motivates the restriction of many Coch-

rane reviews to randomized trials. The efforts of The Cochrane Collaboration to 

identify randomized trials [the database CENTRAL] have not been matched for 

the identification of other types of studies. Consequently, including studies other 

than randomized trials in a review may require additional efforts to identify 

studies and to keep the review up to date, and might increase the risk that the re-

sult of the review will be influenced by publication bias”, cf. ibid., section 5.5. 

 

As to the scope of these recommendations, even though only healthcare interventions 

are mentioned explicitly, the wording of the Handbook guidelines suggests wider application:  

“Although the main intended audience for the Handbook is authors of Cochrane Intervention re-

views [on the effectiveness of health care interventions], many of the principles and methods are ap-

plicable to systematic reviews applied to other types of research and to systematic reviews of inter-

ventions undertaken by others", cf. ibid., section 1.3. 

 

And indeed quite a number of Cochrane reviews deal with interventions outside the 

classical medical field like the placement of maltreated children in kinship care, workplace interven-

tions for smoking cessation, and financial benefits for socially disadvantaged children. 
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The Cochrane Handbook advises that reviews based on non-randomized studies should 

be prepared only (a) to provide evidence of the effects of interventions that cannot be randomized, 

or which are extremely unlikely to be studied in randomized trials, (b) to showcase the lack of and 

need for randomized controlled trials, or (c) to provide evidence of effects that cannot be adequately 

studied in randomized trials, such as long-term and rare outcomes, or outcomes that were not known 

to be important when existing, major randomized trials were conducted, cf. ibid., section 13.1.2.  

In sum, the Cochrane Handbook very clearly and consistently advises review authors 

to include only (definitely or possibly) randomized controlled trials identified on the basis of what is 

explicitly stated in the study.  

 

3.2.2 Step two – Assessing the internal validity of RCTs 

 

And on that note we continue to look at the second step in the production of a Cochrane review – 

according to the Cochrane Handbook – which is to quality-assess the included randomized con-

trolled trials by assessing their susceptibility to different types of biases.7    

A point of clarification: if it seems peculiar that the Cochrane Handbook asks the re-

view authors to assess the quality of the sequence generation after the Cochrane Handbook has ad-

vised the review author(s) only to include randomized controlled trials we remind the reader that the 

actual decision to include or exclude a particular primary study is based entirely on what is stated 

explicitly in the study, cf. ibid., box 6.3.a. Hence, in step one of the review production process, the 

Cochrane Handbook explicitly rules out the application of any type of quality assessment. This is in-

stead implemented in step two. 

Returning to the actual risk-of-bias assessment, the Cochrane Handbook advocates the 

use of their "risk-of-bias" tool in table 2.  

                                                           
7 A separate chapter of the Cochrane Handbook deals with the quality assessment of non-randomized studies, cf. ibid., 
chapter 13. This will not be considered by this paper because the key focus is on the a priori exclusion of all non-
randomized studies except in very rare instances as described in section 3.2.1. 
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Table 2 The Cochrane Collaboration’s tool for assessing risk-of-bias 
Domain 

 

(1) 

Description 

 

(2) 

Review authors’  

judgement 

(3) 

1. Sequence generation. Describe the method used to generate the allocation se-
quence in sufficient detail to allow an assessment of 
whether it should produce comparable groups. 

Was the allocation se-
quence adequately gener-
ated? 

2. Allocation conceal-
ment. 

Describe the method used to conceal the allocation se-
quence in sufficient detail to determine whether interven-
tion allocations could have been foreseen in advance of, or 
during, enrolment. 

Was allocation ade-
quately concealed? 

3. Blinding of partici-
pants, personnel and 
outcome assessors  

Assessments should be 
made for each main out-
come (or class of out-
comes). 

Describe all measures used, if any, to blind study partici-
pants and personnel from knowledge of which interven-
tion a participant received. Provide any information relat-
ing to whether the intended blinding was effective. 

Was knowledge of the 
allocated intervention 
adequately prevented 
during the study? 

4. Incomplete outcome 
data  

Assessments should be 
made for each main out-
come (or class of out-
comes). 

Describe the completeness of outcome data for each main 
outcome, including attrition and exclusions from the 
analysis. State whether attrition and exclusions were re-
ported, the numbers in each intervention group (compared 
with total randomized participants), reasons for attri-
tion/exclusions where reported, and any re-inclusions in 
analyses performed by the review authors. 

Were incomplete out-
come data adequately ad-
dressed? 

5. Selective outcome re-
porting. 

State how the possibility of selective outcome reporting 
was examined by the review authors, and what was found. 

Are reports of the study 
free of suggestion of se-
lective outcome report-
ing? 

6. Other sources of bias. State any important concerns about bias not addressed in 
the other domains in the tool. 

If particular questions/entries were pre-specified in the re-
view’s protocol, responses should be provided for each 
question/entry. 

Was the study apparently 
free of other problems 
that could put it at a high 
risk-of-bias? 

 Source: ibid., table 8.5.a. 

 

The line of argument that the Cochrane Handbook applies in sticking with randomized 

controlled trials and excluding all other research designs is – as already cited above – based on 

“Randomization is the only way to prevent systematic differences between baseline characteristics of 

participants in different intervention groups in terms of both known and unknown (or unmeasured) 

confounders", cf. ibid., section 5.5. This basically relates to the two first domains of bias in table 2 
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column (1): sequence generation and allocation concealment. The Cochrane Handbook uses the term 

selection bias to denote the combined bias from those two domains, cf. ibid., table 8.4.a.  

The third domain of bias in table 2 relates to the "blinding" of participants, service de-

liverers and/or outcome evaluators. It is very rarely realistic to blind everybody to "who gets what 

intervention" except in classical medical interventions – although of course ingenuity should never 

be discouraged a priori – on the contrary. The effect of e.g. acupuncture has been tested in an RCT 

set-up where participants in the control were pricked by needles in the wrong places.8 Hence, since 

we focus on social programs in very broad terms in this paper; consequences of "non-blinding" is a 

common and not a dividing problem between randomized controlled trials and other research de-

signs. The same is the case with the remaining three sources of bias in table 2.  

So the major fault line – according to the Cochrane Handbook – between randomized 

controlled trials and non-randomized studies is selection bias or sequence generation and allocation 

concealment. To avoid selection bias, the original allocation to each of the groups – intervention and 

control – must be random, and the integrity of the original allocation must not be corrupted either by 

participants, investigators or other outsiders during the enrolling process. Hence, going forward this 

section will focus on the assessment of a particular primary study's susceptibility to selection bias 

coming from either of the two domains: sequence generation and allocation concealment. 

The Cochrane Handbook has a recommended approach for assessing risk-of-bias in 

studies included in Cochrane reviews.9 Firstly, what has actually happened in the study with respect 

to the six sources of bias in table 2 must be evaluated, cf. column (2).10 Secondly, the review au-

thor(s) must assign a judgement relating to the risk of a particular type of bias by stating "Yes" indi-

cating a low risk-of-bias, "No" indicating a high risk-of-bias, and "Unclear" indicating unclear or 

unknown risk-of-bias, cf. column (3) in table 2.   

The Cochrane Handbook delivers guidance to the review author(s) on what criteria to 

use in delivering a judgement, cf. ibid., table 8.5.c. In sequence generation the use of e.g. computer-

generated random numbers, coin tossing, shuffling cards or envelops, throwing a dice, or drawing 

lots is associated with a low risk-of-bias. The use of e.g. birth dates, day-of-admission, record num-

bers, clinicians judgement, participant's preference, laboratory tests, or intervention availability is 

                                                           
8 Linde K, Allais G, Brinkhaus B, Manheimer E, Vickers A, White AR. Acupuncture for migraine prophylaxis. Coch-
rane Database of Systematic Reviews 2009, Issue 1. Art.No.: CD001218. DOI: 10.1002/14651858.CD001218.pub2. 
9 Section 8.5.1 in Higgins JPT, Green S (editors). Cochrane Handbook for Systematic Reviews of Interventions Version 
5.0.1 [updated September 2008]. The Cochrane Collaboration, 2008. Available from www.cochrane-handbook.org , ac-
cessed February 18th, 2009. 
10 At this stage the handbook calls for an in-depth critical inquiry. Review authors are asked to look for alternative and 
supplementary sources of information including contacting the author(s) of each primary study directly etc., cf. ibid., 
section 8.5.2. 
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associated with a high risk-of-bias. The risk-of-bias is judged uncertain if there is insufficient infor-

mation about the sequence generation process. 

With respect to the concealment of the allocation (i.e. the sequence generated) the 

judgement is a low risk-of-bias when one of the following or equivalent methods were used to con-

ceal allocation:  (a) central allocation (including telephone, web-based and pharmacy-controlled 

randomization), (b) sequentially numbered drug containers of identical appearance, or (c) sequen-

tially numbered, opaque, sealed envelopes. The judgement is a high risk-of-bias when participants, 

enrolling investigators or outsiders could possibly foresee and influence assignments. This is judged 

to be the case when one of the following or equivalent methods is used: an open random allocation 

schedule, assignment envelopes were used without appropriate safeguards, alternation, rotation, 

date-of-birth, case record number, or any other explicitly unconcealed procedure. Again here the 

risk-of-bias is deemed uncertain if there is insufficient information. 

The final part of the Cochrane Handbook's recommendations relate to the assessment 

of the overall validity of studies included in a Cochrane review. It involves summarising the overall 

risk-of-bias for a single outcome and letting that particular Cochrane review's conclusion for that 

particular outcome reflect this overall judgement. Here the Handbook steps back from making spe-

cific recommendations even in a case where the review authors, for example, were faced with all in-

cluded randomized controlled trials being judged to have less than satisfactory sequence generation 

and allocation concealments methods. 

The Cochrane Collaboration is phasing in a broader approach GRADE as a further 

guide to review authors. It entails considering the quality of a body of evidence within five different 

areas: (1) within-study risk-of-bias (methodological quality); (2) directness of evidence; (3) hetero-

geneity; (4) precision of effect estimates; and (5) risk of publication bias, cf. ibid., section 12.2.  

Area (1) is where considerations of selection bias are found. 

GRADE operates with four levels of quality, cf. ibid., table 12.2.a. A randomized con-

trolled trial starts out at the top level but can be downgraded if problems are found in one or more of 

the above five areas, ibid., table 12.2.b. Review authors are guided to grade evidence from “sound 

observational studies” as low quality but these studies can be upgraded. If they yield large effects 

and there is no obvious bias explaining those effects, review authors may rate that particular obser-

vational study as moderate or – if the effect is large enough – even high quality, cf. ibid., table 

12.2.c. All in all, even though the GRADE approach is somewhat different from the risk-of-bias tool 

it is still based firstly, on the a priori sole inclusion of randomized controlled trials and then sec-
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ondly, on a quality assessment of the actual sequence generation and allocation concealment meth-

ods used. 

To sum up, a key point here is that – on the one hand – the Handbook argues strongly 

for the sole inclusion of randomized controlled trials in Cochrane reviews and the use of a practice 

where the initial classification is based on what the authors of the primary study state themselves is 

also advocated. This follows a line of reasoning based on the RCT's a priori superior ability - ac-

cording to the Cochrane Handbook - to eliminate selection bias. But then on the other hand, the 

Cochrane Handbook moves on to guide the review authors through a meticulous judgement of the 

adequacy of the actually applied sequence generation and allocation concealment procedures in each 

of the included (possibly or definitely) randomized controlled trials. And in the end, the Cochrane 

Handbook leaves it up to the review author(s) to judge (1) the overall risk-of-bias for each outcome, 

and (2) how this should be reflected in the wording of the conclusion: "To draw conclusions about 

the overall risk-of-bias for an outcome it is necessary to summarize these… [A]ny assessment of the 

overall risk-of-bias involves consideration of the relative importance of different domains ", cf. ibid., 

section 8.7. 

 

3.2.3 Actual research designs included in Cochrane reviews 

To see how the Cochrane Handbook guidelines are applied in practice we conducted a thorough 

search of the Cochrane Database of Systematic Reviews. Specifically, we tried to identify Cochrane 

reviews that in one way or another confronted the question of including non-randomized studies. 

The search was restricted to completed Cochrane reviews using the word non-random (or a close 

synonym) and generated 1,118 hits among the current total of 3,737 Cochrane reviews.11 We then 

analyzed the actual inclusion criteria adapted in this subset of reviews, cf. table 3. The information 

was obtained from the subsection denoted "Types of Studies" which forms part of the Methods sec-

tion of the standardized design for a Cochrane review.  

                                                           
11 A quarter of the hits generated by our search in The Cochrane Database of Systematic Reviews were protocols i.e. re-
views-in-progress. They were excluded from our analysis. 
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Table 3 Cochrane reviews containing the term non-random 

Reviews  

Study designs included 

Number Per cent 

Randomized controlled trials  638 57 

Randomized controlled trials and quasi-randomized trials 260 23 

Randomized controlled trials, quasi-randomized trials, and some 

further sub-set of non-randomized studies 

220 20 

Total 1,118 100 

Source: Authors’ calculations based on hits generated by the following search string: “non NEXT random OR nonran-
dom* OR non NEXT rct”. The search of the Cochrane Database of Systematic Reviews was conducted on February 21st 
, 2009.   
 

The following observations emerge from table 3. Firstly, it is less than a third (1,118 of 

3,737) of existing Cochrane reviews that consider non-randomized studies in any possible 

way, shape, or form. More than half of the subset mentioning the term non-random still includes on-

ly RCTs. Secondly, there is a slight drift from the de jure standards in the Cochrane Handbook to the 

de facto standards represented by the Cochrane reviews. Among the non-randomized study de-

signs, quasi-randomized controlled trials are frequently singled out for inclusion together with ran-

domized trials. This is the case for almost 1 in 4 of the sub-set of Cochrane reviews in table 3. This 

could probably be said to constitute an "honor by association" fallacy not supported by the Cochrane 

Handbook. Thirdly, only 1 in 5 of the subset of Cochrane reviews in table 3 allows for the inclusion 

of non-randomized study designs other than quasi-randomized trials. This represents less than six 

per cent of all Cochrane reviews. Finally, these percentages have been stable over time. 79.7 per 

cent of 177 reviews in table 3 published between1996 and 2002 include only RCTs or RCTs and qu-

asi-randomized studies. The corresponding figure is 80.4 per cent for the 941 reviews published be-

tween 2003 and 2009.  

In sum, the established body of Cochrane reviews relies almost entirely on data from 

RCTs alone or in combination with quasi-randomized controlled trials. 
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4. Observation-based primary studies 

 

Next, we turn to the social sciences in which there is a long tradition for using data obtained by pas-

sive observation rather than controlled experimentation. Recently, statistical methods that explicitly 

address the internal validity of such inference have become an integral part of the state-of-the-art 

toolbox in disciplines such as economics and criminology. In order to discuss their relationship to 

randomized controlled trials, we will now briefly outline the main tools following Blundell and 

Costa Dias (2002) and Imbens and Wooldridge (2008).12  

 Of particular interest are the conditions to be satisfied in order for observation-based 

research designs to yield causal evidence as valid as in the ideal RCT. The conditions rest on as-

sumptions that run parallel to those needed to prevent selection bias in RCTs. They need to be justi-

fied on a case-by-case basis as RCTs are judged on a case-by-case basis in Cochrane's risk-of-bias 

tool or in the GRADE approach. 

Our point of departure is again the relationship, equation (1), which relates the out-

come variable, Y, to exogenous observables, X, unobservables, U, and treatment status, D.  How-

ever, the observations on Y, X and D are now obtained by passive observation, that is, a controlled 

randomization cannot be imposed by design. Instead, observational studies must achieve a proper 

randomization over “treated” and “controls” by other means. This typically entails exploiting either 

the richness of available data sources, some special feature of the particular data set under scrutiny, 

or a combination of both.  

In observational studies, the main internal validity issue is that individuals are likely to 

self-select (or be non-randomly allocated by the professionals) into the groups of treated and con-

trols. The decision to enter a particular participant into the programme will in general be determined 

both by variables observed by the investigator (the Xs) and by unobservables (the U). While selec-

tion on observables can be accommodated by a number of methods, any correlation between treat-

ment status and unobservable determinants of Y will most likely imply that 

( | ,  1)  ( | , 0)E U X D E U X D= ≠ =  and thus be a potential source of selection bias.13  

                                                           
12 See Fennell (2007) on the relationship between experimental studies and structural modelling in econometrics. 
13 The 2000 Economics Nobel prize was shared by Jim Heckman in part for work related to this problem. The prize mo-
tivation statement included the following: “Heckman's analysis of selection problems in microeconometric research has 
had profound implications for applied research in economics as well as in other social sciences… Heckman devised an 
econometric method to handle … self-selection problems... In collaboration with various colleagues, he has extensively 
analyzed the properties of alternative non-experimental evaluation methods and has explored their relation to experi-
mental methods.”,  cf. http://nobelprize.org/nobel_prizes/economics/laureates/2000/public.html 
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Observation-based methods or research designs can conveniently be grouped under 

three main headings (although a number of hybrid forms exist): Matching methods, “natural” ex-

periments, and instrumental variables.                                                                   

 

 

4.1 Matching 

Matching methods achieve de facto randomization by conditioning on a sufficiently wide set of ob-

servables X. This requires that the conditioning set is indeed rich enough to capture all variables that 

systematically influence the outcome. Given validity of this assumption, there will be no systematic 

differences between the unobservables of treated and controls.  Essentially, each treated participant 

is matched with one or more participants in the control group having matching observables and an 

appropriately weighted difference – quite analogous to the simple RCT-difference in equation (2) – 

between treated and controls yields the matching estimate of the intervention effect.14  

The condition for internal validity of matching methods is that, given a set of matching 

variables, X, there is effectively random assignment between treated and controls in relation to U, 

that is, ( | ,  1)  ( | , 0).E U X D E U X D= = =  Matching methods do not require any specific form of 

the relationship between the outcome, Y, observables, X, and treatment status, D, or the determinants 

of programme participation. The main restriction on their use lies in securing a sufficiently broad set 

of observables to make the de facto randomization assumption tenable while at the same time satis-

fying a common support assumption requiring the existence of at least one participant in the control 

group who matches on each of those variables.  

 

4.2 Natural experiments 

Natural experiments are less reliant on observing a wide set of exogenous variables than matching 

methods. Instead, they exploit the availability of data for time periods just before and just after the 

intervention and for a group of unaffected individuals which occurs “naturally” for a particular pro-

gramme. Common examples include individuals in age groups close to the limit for age-specific 

programmes or individuals who live in neighbouring regions for programmes limited to certain geo-

graphic locations.15  

                                                           
14 Matching methods have been applied in evaluation of labour training programmes e.g. by Dehejia and Wahba (1999) 
and in criminology e.g. to analyze the effect of suspended sentences on recidivism rates by Weatherburn and Bartels 
(2008). 
15 Natural experiments have been used in analyzing a number of issues related to the labour market, see Angrist and 
Krueger (2001, table 1) for a listing. In criminology, a natural experiment that exploits a royal pardon on the occasion of 
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The analysis of natural experiments is usually combined with a so-called differences-

in-differences approach (DID). This is because differencing across time will eliminate any time-

invariant determinant of the outcome of interest including individual-specific unobservables. If both 

treated and “control” individuals are observed before and after the programme, the programme ef-

fect can be inferred by a comparison between groups of differences across time. The unobservables, 

U, can without loss of generality be decomposed into a time-varying component,tτ , common to all 

individuals, a time-invariant individual component, iθ , and the remainder, an unobserved compo-

nent, itε , that varies across time and individuals:  

it t i itU = τ + θ + ε  

Assuming that observables are constant over time, the simple differences-in-differences estimate of 

the programme effect is obtained by applying differencing between time periods 0 and 1 as well as 

between the groups of treated (T) and natural “controls” (C): 

1 0 1 0ˆ ( )T T C C T CDID Y Y Y Yα = − − − = α + ∆ε − ∆ε  

∆ denotes the difference between time periods and an upper bar denotes averaging over individuals 

in each group. Because tτ  is common to the groups of treated and controls it also vanishes by dif-

ferencing between groups. A sufficient condition for internal validity of the natural experiment is 

that the remaining (time-varying) unobservables are effectively randomized between treated and 

“controls”. In that case, the common time effects do not differ systematically across groups and the 

compositions of groups do not change systematically due to attrition from groups after the pro-

gramme. This compares directly to the corresponding conditions for the ideal RCT as laid out in 

Section 2. 

 

4.3 Instrumental variables 

Instrumental variables methods secure a proper randomization by the availability of a so-called in-

strumental variable. This is an observed variable, denoted Z, which should satisfy two criteria: Con-

ditional on X, Z should not be correlated with unobservable determinants of Y; and conditional on X, 

Z must be correlated with D, the actual treatment status. Essentially, variations in Z partly determine 

who ends up being treated or not; because Z is exogenous, this part of the allocation into treated and 

                                                                                                                                                                                                  
the wedding of the Dutch crown princess to explore differences in recidivism rates in the Netherlands was included in 
the Campbell review by Killias et al. (2006). 
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controls is random in the sense of not being correlated  with the actual outcome, Y, conditional on 

the observable determinants, X. 16 

In a case without exogenous variables, the estimator is the simple Wald estimator 

 
cov( , )

ˆ
cov( , )IV

Y Z

D Z
α =  

The condition that cov(D,Z) differs from zero is directly verifiable in a given data set. The essential 

assumption required for internal validity is cov(U,Z) =0. This latter is parallel to the random assign-

ment assumption needed for internal validity of an RCT. It needs similarly to be substantiated by 

theoretical arguments for any particular choice of instrumental variable. See Blundell and Costa 

Dias (2002) for general expressions of the IV estimator for the case in which equation (1) includes 

one or more exogenous variables, X. 

  

5. Including observational studies in research syntheses 

   

We showed in section 3 that the established standard for formalized research synthesis – the Coch-

rane Handbook – and the reviews collected in the Cochrane Library reflect both de jure and de facto 

dismissal of observation-based primary studies. Nevertheless, as emphasized in section 4, there ex-

ists a range of microeconometric evaluation methods or research designs that explicitly address in-

ternal validity and hold similar promise of unbiased estimation of causal effects as RCTs. While the 

dismissal of observational studies is perhaps of little concern in medical research - given the relative 

abundance of high quality RCTs in this field – the situation is fundamentally different in social sci-

ence which relies mostly on observational studies. In the following, we outline how observation-

based evidence is currently being included in formalized research syntheses within the social sci-

ences.  

 

5.1 Organized research synthesis in social science 

Several organizations and institutions have been set up within the social sciences with the purpose of 

producing systematic research syntheses.  

• Since 1993, the Evidence for Policy and Practice Information and Co-ordinating Centre 

(EPPI-Centre) part of the Social Science Research Unit at the Institute of Education, Uni-

versity of London, UK has produced systematic reviews and developed review methods in 
                                                           
16 Angrist and Krueger (2001) list a number of instrumental variables used in published microeconomic studies. See An-
grist (2006) on applications of IV in criminology.  
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social science and public policy.17 Their “Methods for Synthesis”-programme is one of five 

nodes of the Economic and Social Research Council’s National Centre for Research Meth-

ods. The EPPI-centre does not explicitly rank research designs but recommends the follow-

ing approach: “The trustworthiness of the results [should by the review author be] judged by 

the quality of the study within the accepted norms for undertaking the particular type of re-

search design used in the study (methodological quality)”.18 

• Established in 2002 through the initiative of the U.S. Department of Education’s Institute of 

Education Sciences, the What Works Clearinghouse (WWC) is intended to be a source of 

scientific evidence for what works in education.19 More specifically, the clearinghouse was 

set up to assess the rigour of research evidence on the effectiveness of interventions in order 

to give educators the tools to make informed decisions. The clearinghouse develops and im-

plements standards for synthesizing education research. Standards which are described in a 

handbook that has - generally speaking - the same ranking of research designs as Cochrane: 

“Currently, only well-designed and well-implemented randomized controlled trials (RCTs) 

are considered strong evidence, while quasi-experimental designs (QEDs) with equating 

may only meet standards with reservations; evidence standards for regression discontinuity 

and single-case designs are under development.”, cf. page 12.20  

• The Campbell Collaboration (C2) was established in 2000 as an international research net-

work that produces systematic reviews of the effects of social interventions.21 The review 

production is organized in three so-called coordinating groups: Education, Crime and Justice, 

and Social Welfare. Classic scientific peer reviewing is used to enforce scientific standards 

but they are currently not supported by a Campbell handbook.22 The collaboration’s strategic 

plan states that the organization will "…ensure high quality in Campbell reviews by ... 

[e]nsuring that C2 reviews correspond to high standards about how to produce high quality, 

up-to-date reviews as set out in the C2 methods policy briefs (and other relevant C2 policy 

                                                           
17 Source: http://eppi.ioe.ac.uk/cms/ accessed March 29th 2009. 
18 Source: EPPI-Centre (March 2007) EPPI-Centre methods for conducting systematic reviews. London: EPPI-Centre, 
Social Science Research Unit, Institute of Education, University of London. 
19  http://ies.ed.gov/ncee/wwc/aboutus/ accessed March 29th 2009. 
20 Note, the Cochrane term quasi-randomized trial is a subset of the WWC’s term quasi-experimental design: “In a QED, 
the intervention group includes participants who were either self-selected or were selected through another process, 
along with a comparison group of nonparticipants”.  
Source: http://ies.ed.gov/ncee/wwc/pdf/wwc_procedures_v2_standards_handbook.pdf, page 12-13 accessed March 29th 
2009. 
21 Source: www.campbellcollaboration.org accessed March 29th 2009. 
22 Source: http://camp.ostfold.net/what_is_a_systematic_review/index.shtml  accessed March 29th 2009. 
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documents) and the Cochrane handbook”.23 The organization is currently considering this is-

sue: “It was agreed that the Cochrane Handbook should be adopted in principle for Camp-

bell, with additions and adjustments as necessary for matters specific to Campbell. A revi-

sion and updating of the current Campbell Policy Briefs is needed” and "[t]he [Campbell] 

Methods Policy Group will review the Cochrane Handbook from the point of view of suit-

ability for Campbell…"24 

 

Clearly, these organizations have adopted different strategies with EPPI applying the most inclusive 

approach. WWC, at the other extreme, is close to Cochrane in expressing a very strong preference 

for RCTs. Finally, the Campbell Collaboration – although it has been set up with direct reference to 

the Cochrane Collaboration, fits de facto somewhere in the middle based on the approach applied in 

the current body of Campbell reviews. In the following, we will present a systematic analysis of the 

available Campbell reviews in order to provide a comparison of the actual inclusion criteria used for 

research designs in a format similar to section 3.2.3 and table 3. 

 

5.2 Actual research designs in Campbell reviews 

We searched all 50 completed Campbell reviews listed in the Campbell Library of Systematic Re-

views and analyzed the actual criteria used by the review authors to establish which study designs to 

include in each particular review.  The results reveal a different distribution across the three sets of 

inclusion criteria compared to what was found in table 3 for Cochrane reviews, cf. table 4.  

For the Cochrane reviews in table 3, 80 per cent included either only RCTs or RCTs 

and quasi-randomized controlled trials. In Campbell, the picture is the opposite. Here a majority of 

reviews includes some kind of sub-set of non-randomized studies while less than half restrict in-

cluded studies to only RCTs or RCTs and quasi-randomized controlled trials. 

                                                           
23 Source: A Strategic Plan for The Campbell Collaboration, Oct. 9, 2008 , page 2 
http://www.campbellcollaboration.org/artman2/uploads/1/Strategic_plan_C2_vers_1.0_17_Oct_08.pdf  accessed March 
29th 2009. 
24 Source: Minutes, Campbell Steering Group meeting, Freiburg, Germany, October 9-10, 2008, page 2 and 3 
http://www.campbellcollaboration.org/artman2/uploads/1/SG_minutes_Freiburg_v3_w_CG_reports.pdf  accessed 
March 29th 2009. 
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Table 4 Campbell reviews 

Reviews  
Study designs included 

Number Per cent 

Randomized controlled trials  13 26 
Randomized controlled trials and quasi-randomized trials 10 20 
Randomized controlled trials, quasi-randomized trials, and some 
further sub-set of non-randomized studies 

 
27 

 
54 

Total 50 100 
Notes: Of the 50 reviews currently available, five reviews originate from the Education, 19 from the  
Crime & Justice, and 26 from the Social Welfare Coordinating Group.  Source: Authors’ calculations based on a search 
of The Campbell Library of Systematic Reviews, http://www.campbellcollaboration.org/campbell_library/index.php  on 
March 28th 2009.   
 

The difference becomes even more pronounced when the Campbell reviews are subdi-

vided along substantive area lines. Only a quarter of the reviews from the Education and Crime & 

Justice coordinating groups are restricted to include only (quasi) randomized studies while it is the 

case for 66 per cent of the Social Welfare reviews. A key explanatory factor is that over 90 per cent 

of the Social Welfare reviews are the product of the Cochrane/Campbell Developmental, Psychoso-

cial, and Learning Problems Group.25 These reviews are so-called co-registered Cochrane/Campbell 

reviews. They have therefore been guided by the Cochrane Handbook, gone through the Cochrane 

editorial process, and are also published in the Cochrane Library. In terms of reviews registered only 

in the Campbell Collaboration - on the one hand - and Cochrane reviews and co-registered Coch-

rane/Campbell reviews - on the other hand - there are substantial differences in terms of what re-

search designs are actually included.  

The evidence in table 4 shows that a significant share (54 per cent) of Campbell re-

views has included non-randomized as well as randomized studies. Scrutinizing this subset of 27 

Campbell reviews, we found eight studies with a total of twelve outcomes for which the review au-

thor(s) had tested the difference between the mean effect size across the included RCTs and the 

mean effect size across the included non-randomized studies. The difference turned out to be insig-

nificant at a usual five per cent level for eleven out of twelve outcomes.  This suggests that there is 

little empirical evidence in the current Campbell reviews to back a dismissal of observational studies 

when held up against the gold standard of RCT.  

 

 

                                                           
25 http://www.bris.ac.uk/Depts/CochraneBehav/ 
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6.  Some further perspective  

 

We have argued in this paper that mechanically adopting the Cochrane standard in the social sci-

ences and discarding observation-based studies would be associated with a loss of many sources of 

valid evidence on the effect of social interventions. It would also seriously limit the scope for re-

search synthesis in social science because (unfortunately) so few public policies have been evaluated 

using RCTs. So far, our arguments have been based entirely on the internal validity of the included 

primary studies and the availability of internally valid observation-based methods. We now briefly 

discuss some further arguments in support of a role for observational studies in research synthesis.  

Firstly, observational studies often have improved external validity compared to ran-

domized controlled trials. The latter are often conducted in somewhat artificial settings with a very 

select group of participants when compared to the overall population, or to the group intended for 

the full-scale programme. While an ideal controlled trial represents (one of) the “gold standard(s)” 

in terms of internal validity it is more often than not problematic to infer anything about treatment 

effects outside the narrow part of the population from which treated and control participants have 

been selected.  

Secondly, there are certain issues not easily subjected to experiments due to ethical 

reasons. For example, for equality reasons the control individuals cannot be denied access to the 

programme if they otherwise qualify e.g. in terms of age, unemployment status, gender, etc. There is 

an important qualification to this, however, as emphasized by Angrist (2004) among others. In order 

to conduct a valid evaluation based on a social experiment, it is not necessary that control individu-

als are completely denied access to the programme in question (and similar programmes) or that all 

individuals selected for treatment comply. As long as individuals selected for treatment are ulti-

mately more likely to have been treated than the “controls”, then the social experiment can be ana-

lyzed by the instrumental variable method, essentially treating assigned treatment status as an in-

strumental variable for actual treatment status. 

Thirdly, obtaining evidence from observational studies is often less expensive than the 

cost of setting up a large-scale social experiment.  

Finally, it is often the case that more precise and unbiased measurements of outcome 

and background variables are available in register data e.g. in the Scandinavian countries. This also 

means that matching methods are often feasible and that candidate instrumental variables are often 

available. 
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