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Reconsidering the “Idea” of Evidence in Evidence-based Policy & Practice
Abstract: Evidence-based policy and practice (EBP) has become an important social work conceptual framework. Yet, the core EBP concept, the concept of evidence, remains ill-defined. I propose a modification of the concept of evidence as applied to EBP effectiveness questions. As a basis for this reformulation ideas about evidence are examined from cross-disciplinary and multidisciplinary perspectives including epistemology, philosophy of science, evidence-science, and law. I propose that for EBP effectiveness questions: (1) to be considered “relevant evidence” an explanatory connection between an intervention and an outcome must be established rather than a mere association; (2) the EBP definition of “best available evidence” should include total available evidence (rather than a subset) about effectiveness, causal roles (i.e. mechanisms), and support factors and be inclusive of high quality experimental and observational studies as well as high-quality mechanistic reasoning; (3) the familiar five-step EBP process should be expanded to include formulation of warranted, evidence-based arguments and that evidence appraisal be guided by three high level criteria of relevance, credibility, and strength rather than rigid evidence hierarchies; (4) comparative effectiveness research strategies, especially pragmatic controlled studies, hold promise for providing relevant and actionable evidence needed for policy and practice decision-making and successful implementation.
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Neuüberdenkung des “Konzepts” Evidenz in der evidenzbasierten Politik & Praxis

Auszug:  Die evidenzbasierte Politik und Praxis (EBP) bildet in der Sozialarbeit einen wichtigen Begriffsrahmen. Der Kernbegriff der EBP, der Begriff Evidenz, ist jedoch immer noch ungenau definiert. Ich schlage eine Modifizierung des in EBP-Effektivitätsfragen benutzten Begriffs Evidenz vor. Als Grundlage dieser Neuformulierung dient eine Untersuchung der Evidenz-Konzepte aus bereichsübergreifender und interdisziplinärer Perspektive unter Einschluss der Epistemologie, Wissenschaftsphilosophie, Evidenzwissenschaft und der Gesetzgebung. Ich schlage folgendes für EBP-Effektivitätsfragen vor: (1) als “relevante Evidenz” sollte gelten, wenn eine selbsterklärende Verbindung zwischen einer Intervention und einem Ergebnis existiert und nicht nur einfache Assoziation; (2) die EBP-Definition der “besten verfügbaren Evidenzen” sollte die gesamten verfügbaren Evidenzen (keine Teilmenge) über Effektivität, kausale Rollen (d. h. Mechanismen) und Unterstützungsfaktoren beinhalten sowie erstklassige Experimentier- und Beobachtungsstudien und anspruchsvolle mechanistische Begründungen; (3) der bekannte fünfstufige EBP-Prozess sollte um die Formulierung einer begründeten, evidenzbasierten Argumentation erweitert werden, und die Beweiswürdigung sollte sich durch drei strenge Kriterien steuern lassen: Relevanz, Glaubwürdigkeit und Stärke anstatt feststehender Evidenzhierarchien; (4) Forschungsstrategien zur vergleichenden Bewertung der Effektivität, besonders pragmatische kontrollierte Studien, sind vielversprechend bei der Schaffung von relevanten und umsetzbaren Evidenzen, die für Entscheidungsfindung und erfolgreichen Einsatz in Politik und Praxis erforderlich sind.
	
Schlüsselwörter: Evidenzbasierte Praxis, evidenzbasierte Politik, evidenzbasierte Medizin, evidenzbasierte Sozialarbeit, Evidenz, Philosopie der evidenzbasierten Praxis



For those with lingering doubts about the nature of evidence itself I remind them that while Gregor Mendel (1822–84) developed the monogenic theory of inheritance on the basis of experimentation, Charles Darwin (1809–82) conceived the theory of evolution as a result of close observation, and Albert Einstein’s (1879–1955) special theory of relativity was a mathematical description of certain aspects of the world around us. William Harvey’s discovery of the circulation of the blood—was based on an elegant synthesis of all three forms of evidence.” (Rawlins, 2008, p. 2159)
Introduction
Evidence-based policy and practice (aka, EBP) is an important conceptual framework across the human services. Yet the core EBP concept, the concept of evidence, remains ill-defined and controversial. I propose a reformulation of the concept of evidence as applied to EBP effectiveness questions. Effectiveness questions ask about the outcomes of interventions in contexts which are typical of where policies, programs and services will actually be provided, in the complexity of service organizations, as distinct from efficacy questions which ask about outcomes in controlled, experimental contexts.  As a basis for this reformulation ideas about evidence are examined from cross-disciplinary and multidisciplinary perspectives. I propose a modification of the EBP framework and draw out implications for researchers conducting effectiveness studies, for those conducting systematic reviews of such studies, and for those developing guidelines.
This topic is important and timely for two reasons: First, in a number of countries the research agenda and funding are being driven by EBP requirements. Regulatory and funding agencies are requiring policies and practices be evidence-informed.  Second, human service professionals are being trained as evidence-based practitioners. Accordingly, research organizations and researchers are expected to produce and translate research findings into evidence that can support decisions about which policies, programs, and services to implement. Nevertheless, there is disagreement about what should be the meaning and role of evidence in the EBP context.
What is evidence-based policy and practice?
EBP is a policy and practice decision-making process with two complementary components, namely (1) the process of evidence-base practice, and (2) the use of evidence-based, research tested effective practices.
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Figure 1:EBP as a decision-making process
The evidence-based practice process, shown on the left side of Figure 1, is used by practitioners to make decisions about which evidence-based, research tested effective practices to use, shown on the right side.[footnoteRef:1] The idea of evidence is central to both the process of evidence-based practice and to the identification of evidence-based, research-tested effective practices. The left oval, labeled “evidence-based practice” is a process practitioners can use when providing services to individuals, communities, organizations, or, at the policy level, whole populations. [1:  I assume readers already are familiar with the meaning of EBP so in this paper my comments focus on suggested modifications only. For those wishing information about the basic fundamentals of EBP in the context of social work see: (E.J. Mullen, 2010a, 2010b, 2010c)] 

The EBP process involves a critical assessment of available evidence about each of the domains shown in Figure 2.
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Figure 2: Transdisciplinary EBP model
With decision making at the centre, consideration is to be given to the best available evidence: (1) about benefits, harms, and costs of alternative interventions; (2) client-system characteristics, needs, state, preferences, and values; (3) resources required and available including practitioner expertise and experience as well as team and organizational resources; (4) and, relevant environmental and organizational variables. For informed decision-making then, evidence is required about variables in each of these information domains. In this paper I only address the idea of evidence pertaining to the top circle, namely best available research evidence and even more specifically only to evidence about effectiveness questions.[footnoteRef:2] [2:  In addition to effectiveness questions EBP includes questions about prevention, diagnosis or assessment, prognosis or expectations of possible outcomes, etiology or causation, and harm or negative effects that might occur, among others.] 

In EBP the emphasis is on the use of best evidence wherein best evidence typically refers to highest quality evidence (i.e. evidential credibility and trustworthiness). For both efficacy and effectiveness questions in EBP it is traditional to define evidence quality using a hierarchical scheme. Filtered evidence coming from systematic evidence reviews and critically appraised topical reviews are taken as providing the highest quality of evidence, especially those whose inclusion criteria limit eligible studies to randomized controlled trials, preferably those using placebo controls and double-blinded protocols (aka RCTs). Below these sources unfiltered evidence comes in descending order of quality from individual RCTs, cohort studies, case-controlled studies, and lastly from background information (e.g. such as from mechanistic reasoning about causes) and, at the bottom of the evidence hierarchy is expert opinion. (Straus, Richardson, Glasziou, & Haynes, 2005) There are evidence hierarchies for other types of EBP questions but my concern is only with effectiveness questions.
This particular hierarchical view of evidence quality is viewed by many as too restrictive, especially the privileging of RCTs over other sources of evidence for addressing effectiveness questions (as distinct from efficacy questions where RCTs are widely acknowledged as providing the highest quality of evidence). (Upshur & Tracy, 2004)
It is generally accepted that evidence quality does not guarantee evidential relevance, that is the applicability of the evidence to outcomes of interventions in contexts which are typical of where policies, programs and services will actually be provided in the complexity of service organizations. (Cartwright & Munro, 2010)  Recently, evidential relevance has become an important concern for those working in implementation science where much progress is being made. (Brownson, Colditz, & Proctor, 2012; Palinkas & Soydan, 2012)
After examining ideas about evidence from a cross-disciplinary and multidisciplinary perspective I will conclude with a recommendation that for effectiveness questions the notion of best evidence should be broadened and leveled (i.e., non-hierarchical) and the criterion of relevance should become a primary consideration alongside the criterion of evidential quality. I will also conclude that as is the case in disciplines such as law and philosophy evidential relevance can only be established through carefully crafted rational, evidential arguments. (Cartwright, 2013)
Evidence
Evidence-based practice can be considered a rational process for making decisions in the face of uncertainties, that is, in situations wherein certainty is not attainable. This process involves making uncertain inferences, usually using qualitative probabilistic reasoning about hypotheses based on available evidence. As documented by Franklin in his detailed historical survey of methods of evidence evaluation or of how mankind has used rational methods for dealing with uncertainty, what he calls the science of conjecture, such methods have been used since ancient times in law, science, commerce, philosophy, and logic. (Franklin, 2001, p. xiii)
A cross-disciplinary science of evidence
Recently there has been much interest in exploring commonalities across the disciplines regarding concepts, principles and methods of evidence and inference. That interest has been peaked by the emphasis across disciplines in the idea of evidence-based policy and practice. One such program, Evidence, inference and enquiry: Towards an integrated science of evidence was established at University College London (UCL) with participants from education, economics, forensic science, health sciences, history, law, philosophy of science, statistics and psychology. (Dawid, Twining, & Vasilaki, 2012) Twining notes that although a wide range of diverse projects within an array of disciplines were represented in the UCL evidence project commonalities could be found as to how evidence, and inferences from evidence, could be viewed: ‘Notwithstanding differences ... all of our projects involve, as part of the enterprise, drawing inferences from evidence to test hypotheses and justify conclusions and that the logic of this kind of inquiry is governed by the same principles.’ (Twining, 2012, p. 94)
Twining identifies a number of frameworks which could guide development of a common view of evidence. Of particular relevance to EBP conceptualizations, because of its focus on relevance, credibility and the synthesis or combination of recurrent evidence sources is the classification developed by David Schum. (Schum, 2012)
Schum proposes a substance blind science of evidence which has at its core a scheme for classifying evidence in terms of inferential properties. (Schum, 2012; Wigmore, 1937) Schum proposes two classificatory dimensions that describe all such forms of evidence, namely, relevance and credibility both of which are core EBP concerns. The relevance dimension asks how the information or data ‘bear upon what we are trying to prove or disprove.’ He proposes that such data: ‘…only become evidence when their relevance to hypotheses being considered is established by defensible arguments or chains of reasoning.’ This idea of relevance is a key dimension that I will return to in my concluding section. At this point I only want to note that findings from individual research studies would not be considered evidence in Schum’s framework until these findings are shown to be relevant to a hypothesis through a defensible, reasonable argument. This is in sharp contrast to the current practice of citing findings from RCTs and other forms of research as evidence of effectiveness based primarily on quality of evidence criteria and without embedding the findings in a reasonable, defensible argument.  (Schum, 2012, p. 20) In Schum’s view such evidence is directly relevant: ‘…if we can form a defensible argument or chain of reasoning linking the evidence to hypotheses we entertain ... indirectly relevant if it bears upon the strength or weakness of links in the chain of reasoning set up by directly relevant evidence.’ (Schum, 2012, p. 20)
The credibility dimension, according to Schum, involves asking ‘how do you, the evaluator of the evidence, stand in relation to the evidence?’ and depending on one’s answer different credibility questions arise. For example, tangible evidence can be directly observed by the evaluator whereas testimonial evidence comes in the form of an assertion from another person. Beyond classification of individual items of evidence Schum’s scheme provides for classification of recurrent combinations of evidence into harmonious, dissonant and redundant categories which has implications for how evidence syntheses for use in EBP might be conceptualized. (Schum, 2012, p. 34)
This common view of evidence across disciplines is nicely described by the philosopher Susan Haack when she observes:
The core standards of good evidence and well-conducted inquiry are not internal to the sciences, but common to empirical inquiry of every kind. … respect for evidence, care in weighing it, and persistence in seeking it out, so far from being exclusively scientific desiderata, are the standards by which we judge all inquirers, detectives, historians, investigative journalists, etc., as well as scientists. (Haack, 2007, p. 23)
Evidence in law
Several ideas about evidence in law have implications for EBP, most notably the place of evidence in argumentation (as in Schum’s framework), views about evidence hierarchies, and about inclusion and exclusion criteria.
Writing from the perspective of law Twining defines evidence.
‘Evidence’ is a word of relation used in the context of argumentation. ... In that context information has a potential role as relevant evidence if it tends to support or tends to negate, directly or indirectly, a hypothesis .... One draws inferences from evidence in order to prove or disprove a hypothesis .... The framework is argument, the process is proof, and the engine is inferential reasoning from information. (Twining, 2003, p. 97)
Twining’s and Schum’s definitions are in agreement in that both stress the importance of reasonable argument to relevance in supporting a hypothesis. Linking this idea to EBP effectiveness questions, the argument would need to cite relevant, credible empirical findings sufficiently robust to support belief in the hypothesis that a specific intervention which has been found to be efficacious (somewhere, in some previously reported set of studies – ‘there’) is likely to be effective in some specific future application where I want to provide the intervention (‘here’). As I will show later findings from efficacy studies may be necessary for such arguments but not sufficient since additional information about contexts and supporting conditions are needed to make a reasoned argument. (Cartwright & Hardie, 2012)
Because of the emphasis in EBP on using what has come to be called best evidence when making decisions, I found it of interest that Twining cites Chief Baron Gilbert’s Law of Evidence published in 1754 as advocating for a single organizing principle for bringing coherence into the Law of Evidence, namely the Best Evidence Rule which took the form of a rigid hierarchy of rules of weight on a ‘Scale of Probability.’ Twining states that since there are no rules of weight in the common law Gilbert’s hierarchy was ultimately rejected. It is interesting to note that Twining links Gilbert’s hierarchical scheme to current proposals in EBP:
A similar error has been repeated throughout history, most recently in more doctrinaire versions of evidence-based medicine and evidence-based policy that have tried to formalize the weighting of evidence on the basis of peremptory rules prescribing hierarchies of weight and reliability. (Twining, 2012, p. 76)
As an alternative to such hierarchical views of evidence Twining notes that in the late 19th century James Bradley Thayer proposed that the Law of Evidence should provide for a series of exceptions to a general principle of admitting all relevant evidence without reference to rigid evidential hierarchies. Twining states that Thayer formulated two principles which form the foundation for the modern law of evidence in Anglo-American common law systems:
· That nothing is to be received which is not logically probative of some matter requiring to be proved; [i.e. relevance]
· That everything which is thus probative should come in, unless a clear ground of policy of law excludes it. (Thayer, 1898, p. 530)
By way of explanation of these principles Twining notes:
Thayer saw that the Anglo-American Law of Evidence consists of a series of exceptions to a principle of free proof (i.e. absence of rules) and that “free proof”, far from meaning that anything goes, refers to structured rational argument based on ordinary principles of practical reasoning. The basis of the Law of Evidence is a matter of fact and logic, guided by his two principles (exclude all irrelevant evidence; include all relevant evidence, unless …). (Twining, 2012, p. 78)
Twining refers to Thayer and Wigmore’s views on the Law of Evidence and the Principles of Proof  as central to a Rationalist Tradition in law which has as its core ‘the idea of the pursuit of correct decision in adjudication by rational means through argumentation based on evidence.’ (Twining, 2012, p. 83)
Evidence in philosophy
A critical consideration of EBP from the perspective of philosophy is overdue. Paul Glasziou, in his Foreword to Jeremy Howick’s The Philosophy of Evidence-based Medicine, reports that he searched MEDLINE for titles which include evidence-based medicine and philosophy and found only six, all since 2005. (Howick, 2011) My own search in 2014 resulted in only 8.
As noted by Kelly and Moore, little attention has been given to underlying sociological, epistemological and philosophical questions underpinning the logic of scientific methods used in EBM and health technology assessment, yet as they say the whole business gives rise to interesting and important issues. (Kelly & Moore, 2012)
John Worrall, commenting on EBM, has noted:
Obviously medicine should be evidence-based. The issues lie in the details: what exactly counts as evidence? Do certain kinds of evidence carry more weight than others? (And if so why?) And how exactly should medicine be based on evidence? When it comes to these details, the evidence-based medicine (EBM) movement has got itself into a mess .... In order to start to resolve this mess, we need to go ‘back to basics’; and that means turning to the philosophy of science. (Worrall, 2010, p. 356)
Philosophical theories of the evidential relationship
Theories of the evidential relationship have had major influence on how social scientists have used evidence.  As DeFate notes, a theory of evidential-relation provides ‘conditions necessary and sufficient for the truth of claims of the form E is evidence for H. Such a theory tells us ... what it is for something, E, to constitute evidence for a proposition or hypothesis, H.’ (DeFate, 2007, pp. Section 2, para. 1) DiFate notes that major theories can be categorized into those that use probabilities in their account of evidence and into qualitative theories which do not use probabilities. I only comment on three of the theories which I consider most relevant to EBP, namely hypothetico-deductivism (aka, h-d), increase-in-probability (aka, positive relevance account), and Peter Achinstein’s recent influential account. I then describe recent formulations of Nancy Cartwright and Jeremy Hardie who apply philosophical perspectives to evidence-based policy.	Comment by Edward Mullen: DeFate reference is an internet encyclopedia without page numbers. I am not sure how to cite such a reference. I provide section and paragraph numbers here and below.
Qualitative theories: Hypothetico-deductivism
Hypothetico-deductivism is arguably the most influential theory of evidence used in EBP, and therefore it is important to examine its core assumptions. Hypothetico-deductivism is a qualitative theory of evidence not using probabilities.
Peter Achinstein summarizes the basic h-d view pointing out that it is both an objective view and a priori (not empirical) view of evidence.
Here is the hypothetico-deductive (h-d) view: e (if true) is evidence that h if and only if h entails e. Whether h entails e is an objective fact that does not depend on whether anyone believes or even knows about h or e or their logical relationship. (This view also makes evidential claims a priori, since whether h entails e is decidable a priori.) (Achinstein, 2013, pp. 5, 6)
He points out that “fancier” versions of the h-d view:
... invoke some idea of explanation. For example, on such views, e is evidence that h if and only if h explains e, or h is the best explanation of e, or h is the most probable explanation of e. (Achinstein, 2013, p. 6)
The h-d theory of the evidential relationship in scientific work is now seen by most philosophers of science as too problematic to be acceptable, a conclusion with obvious import for contemporary EBP views of evidence since the h-d theory dominates most current EBP conceptualizations. Two key objections are described by DiFate.
The first objection is the so-called irrelevant-conjunction objection. If an hypothesis H logically entails E, then so does the hypothesis H & H´, where H´ can be any hypothesis whatever. If E turns out to be true, then, according to this approach, it is evidence for both H and H´, which is unacceptable. ... hypothetico-deductivism offers a much too indiscriminate an account of the evidential relationship.

The second ... is the competing- hypothesis objection .... Suppose H entails a body of evidence E1…En, and suppose the evidence comes out true. Still, H is not the only hypothesis from which I can derive E1…En; in fact, there may be indefinitely many such hypotheses .... According to hypothetico-deductivism, then, E1…En would support those hypotheses equally well, and the evidence would never be sufficient to accept one hypothesis among the others. (DiFate, 2007, pp. Section 2ci, para 2)
Increase-in-probability/positive-relevance account
A popular theory of the evidential relationship relying exclusively on probabilities is the so-called increase-in-probability or positive-relevance account such as in Bayesian statistical applications in EBP and social research. This view has been influential in contemporary EBP along with the h-d view. DiFate describes this approach:
The idea is simply that E is evidence for H if and only if E makes H more probable. In symbols, E is evidence for H if and only if P(H/E) > P(H); where this is to be interpreted as saying that the probability of H given E is greater than the probability of H alone. Along similar lines, we can say that E is evidence against H if and only if P(H/E) < P(H). Finally, we may say that E is neither evidence for, nor against, H if P(H/E) = P(H). (DiFate, 2007, pp. 2a, para 1)
Like hypothetico-deductivism many find the increase-in-probability account problematic, at least as stated in this simple form. Achinstein comments:
I claim that not only is increase in probability too weak (and so, not sufficient), but it is not even necessary.  I have examples in which e is evidence that h even though e lowers h's probability. (Achinstein, 2014, p. email from Peter Achinstein to Edward Mullen)[footnoteRef:3]	Comment by Edward Mullen: The Achinstein quote is from an email from him to Edward Mullen. I am not sure how to cite this. [3:  These examples are described in Achinstein, 2010. (Achinstein, 2010, pp. 8-13)] 

I am convinced by Achinstein’s reasoning that neither the h-d theory nor the increase-in-probability theory of the evidential relationship stands up to critical scrutiny within the context of EBP requirements. Fortunately, there are good alternative philosophical theories which can be useful, one of which has been developed by Peter Achinstein and another developed specifically for use in evidence-based policy by Nancy Cartwright and Jeremy Hardie, which I turn to next.
Achinstein’s theory of evidential relationship
Achinstein presents his view of evidence succinctly:
On my account, evidence for a hypothesis or theory is supposed to provide a good reason for believing that the hypothesis or theory is true. In accordance with the definition I arrive at, which reflects this idea, some fact is evidence that a hypothesis is true only if, given that fact, the probability is high that there is an explanatory connection between the hypothesis and the fact. (Achinstein, 2010, p. 10)[footnoteRef:4] [4:  Achinstein writes:
 ...when speaking of evaluating explanations, I focus on illocutionary evaluations. These are "strongly pragmatic" because they are concerned with determining whether E is a good explanation for an explainer to give in explaining q to some type of audience. And whether this is the case will vary with explainer and audience. There is, however, another important kind of evaluation, which I introduced in chapter 1. Its aim is to determine whether an explanation is a correct one, which may be the case even if it is not a good explanation for a certain type of explainer to give to a certain type of audience. ... Such an explanatory connection exists if and only if either h correctly explains e, or e correctly explains h, or something correctly explains why both e and h are true. Whether the latter obtains is not pragmatic in the strong sense. Its truth does not depend upon who, if anyone, is explaining what to whom. (Achinstein, 2010, p. 142)
] 

Achinstein proposes three principles for his concept of objective evidence:
· First principle of reasonable belief: If e is evidence that h, then e is a good reason to believe h
· Second principle of reasonable belief: If e is a good reason to believe h, then it cannot be a good reason to believe an hypothesis incompatible with h. (Achinstein, 2010, p. 26)
· Empirical principle of objective evidence: In general, whether e, if true, is evidence that h is an empirical, not an a priori, question (Achinstein, 2013, pp. 23, 24)
Cartwright and Hardie: Relevant evidence and justified arguments
Nancy Cartwright and Jeremy Hardie are among the few epistemologists who have applied philosophical reasoning to evidence-based policy. Since I consider their formulations directly relevant to conceptualizing evidence in the context of EBP I describe pertinent aspects of their framework in outline form.
Cartwright and Hardie assert that when the context is evidence-based policy evidence refers to empirical facts but that not all empirical facts constitute evidence. In the policy context they assert that findings from individual scientific studies do not constitute evidence.
We reject this usage because our topic is evidence for predicting effectiveness, and the context is evidence-based policy. There is a general assumption about evidence-based policy that if you have a great deal of trustworthy evidence, you are in a good position to predict whether the policy will work here. But if evidence is restricted to just results of individual scientific studies, this assumption is badly mistaken. You need a lot more facts than specific results of specific scientific studies to argue that a policy will work here. You need ... facts about causal roles and about support factors .... Without these facts, and without good warrant for them, your conclusion is not justified. If evidence-based policy is to do its job then, it is best to construe evidence widely enough to cover all the facts without which you will not have a good argument. (Cartwright & Hardie, 2012, p. 21)
Cartwright and Hardie identify a number of key questions that EBP policy makers need to address for policies to be warranted and evidence-based. Assuming that policy makers are interested in making decisions about implementing a policy here in some future application the questions that need to be asked are:
· Did the policy work there [somewhere with some specific setting, population, time – this is an efficacy question]?
· Will the policy work here that is in some anticipated future application of policy interest [this is an effectiveness question]?
· Is there a causal relationship between policy & outcomes [e.g., theory, logic model, program theory]?
· What support factors must be in place for the policy to work here?
· Are all of the above assumptions warranted [evidence-based]?
· Can answers be quantified into probabilities [that the intervention is likely to be effective] or at least into qualitative categories [such as highly probable, moderately probable, not probable]?
Cartwright and Hardie propose that warranted evidence-based policy claims need to be formulated into convincing arguments. ‘Evidence should appear in the argument as one or more premises securing relevance of the evidence’ to the argument. They refer to evidential relevance as an ‘account of what turns a trustworthy claim into a piece of evidence.’ (Cartwright & Hardie, 2012, p. 18)
Argument structure
What would such arguments look like? According to Cartwright and Hardie an argument for a specific policy should be supported by evidence in the form of major premises. These major premises are likewise to be supported by further evidence placed in subarguments which continue in a chain until reaching self-evident premises.[footnoteRef:5]  A “good” argument requires that the conclusion, major premises, and subarguments be justified by the evidence. And, of course such arguments are weakened to the extent the premises are not supported by good evidence. [5:  “From any premises that don’t need further serious support—like those that are self-evident or that you just see by looking or are already well established or attested to by a reliable expert—draw roots into the ground.” (Cartwright & Hardie, 2012, p. 16)] 

Causal principals and support factors
Cartwright and Hardie state that two key questions EBP policy makers need to address for policies to be warranted and evidence-based are: (1) is there a causal relationship between the policy and outcome?; and, (2) what support factors need to be in place for the policy to work here? They state that to get a good argument from ‘it works somewhere’ to ‘it will work here’ facts about causal principles and support factors there and here are needed.
What is meant by causal principles and support factors?  Cartwright and Hardie borrow a currently popular philosophical view of causation attributed to J. L. Mackie which proposes that causes are ‘at a minimum INUS conditions, that is, “Insufficient but Necessary parts of a condition which is itself Unnecessary but Sufficient” for their effects’ (Mackie, 1965) (Brennan, 2012) This view of causation proposes that typically causes come in clusters of variables (rather than a single causal agent) and that there are conceivably many such clusters for any given effect. Applying this logic to social intervention it suggests that any given intervention must be accompanied by other variables in the cluster to have the intended effect, but that aside from the given intervention other possible clusters of variables which do not include this intervention could result in the same effect.
There are at least two implications of this view of causation for social intervention research. First, when forming an argument that a given policy or intervention will have an intended effect it is important to specify other causal variables that need to be present for the intended effect to be achieved (that is, the intervention may be a necessary condition for effectiveness but it is insufficient since other causal variables in the cluster must necessarily be present for the effect to be attained). Cartwright and Hardie refer to these as support factors and suggest that these support factors can be identified empirically through a vertical search.
A second implication of this view of causation is that while a given intervention may be effective it is important to keep in mind that there are, more than likely, other interventions in other clusters that might be equally or more effective. That is, the reference intervention should be considered unnecessary but sufficient for the effect to be attained.[footnoteRef:6]  [6:  Unlike the multiple regression case wherein several independent variables can be shown to contribute to a dependent variable’s value, in the case of INUS conditions the support variables must be present for the policy or intervention to have a measure effect.] 

Of course these causal variables can be conceptualized at various levels of abstraction. For example, a juvenile delinquency prevention program might seek to deter youth from subsequent delinquent behavior by providing instruction describing the likely consequences of such behavior. A mid-range causal principal might be stated something like ‘If you provide youths with instructional content about the consequences of crime the likelihood of their engaging in subsequent delinquent behavior will be decreased.’ Of course this principle could be restated more concretely as: ‘If you provide John with instructional content describing how Jack’s stealing resulted in Jack’s being sent to a reform school the likelihood of John engaging in subsequent stealing will be decreased.’ And, moving to a higher level of abstraction this causal principle could be reformulated such as: ‘If you provide youths with knowledge about the consequences of their behaviors the likelihood of their engaging in subsequent anti-social behavior will be decreased.’ This broader principle could be applied to a wide range of interventions, not just those focused on prevention of juvenile delinquency.  
All three of these examples illustrate the notion of a causal principle and illustrate that causal principles can vary in degree of abstraction. Accordingly, causal clusters specifying intervention variables and support factors can be formulated at varying levels of abstraction. This is important when forming justified arguments because if the causal principle as to why an intervention was effective “there” is too concrete (i.e., dependent on the local conditions) that same causal principle may not be sufficiently general to apply to the conditions in the future application. This issue of level of abstraction of causal principles is relevant to the much discussed difficulty pertaining to identification of core conditions that are considered essential causal variables when implementing evidence-based interventions. 
Example of an argument
A simplified illustration of such an argument is shown in Figure 3 suggesting that the argument’s conclusion to implement an intervention here, that is in some future application, is supported by an evidence-based major premises that the intervention is likely to be effective in the future application which in turn is supported by three evidence-based subarguments.
[image: ]
Figure 3: Evidence argument example
To illustrate I create a fictitious policy example but build upon factual information reported in previous research. The fictitious policy context is that officials in the municipality of Stockholm, Sweden have determined that adolescents’ alcohol use is a Swedish public health concern and, therefore, since preliminary information suggests that the Strengthening Families Programme 10–14 (SFP 10–14) is promising, the municipality is considering implementation of the program across Stockholm’s public schools. SFP 10-14 is a family-based substance misuse prevention intervention for youth ages 10-14 and their parents. The policy question is: Can a rational argument based on evidence be constructed to support a justified decision to implement this program in public schools across the municipality?
Using the structure of the argument shown in Figure 3 the premises would need to support the major conclusion that the SFP 10-14 should be implemented in the public schools of the municipality of Stockholm for families with children ages 10 to 14. I refer to this as an evidence-based justified conclusion that SFP should be tried in Stockholm. This conclusion would need to be supported by a major premises that the SFP is likely to work (i.e., be effective) in Stockholm for families with children ages 10 to 14. And, this major premises would need to be supported by at least three evidence-based subarguments, and possibly additional subarguments supporting these three. At a minimum evidence is needed to support the subarguments that: (1) SFP 10-14 was found to be efficacious somewhere (there); (2) support variables in the causal cluster had been identified there and these support variables are expected to be present in the future Stockholm implementation (here); and, (3) the causal principle (s) operating there can be expected to apply here. I expect other premises would be added in any real argument but these three are sufficient for this example. In this example, these three subarguments would be required to support a reasonable evidence-based argument that the intervention is likely to work in the future here (in Stockholm) which in turn would serve as a basis for a justified decision to try the intervention here in Stockholm.
Subargument 1: SFP 10-14 was found to be efficacious somewhere (there)
In this hypothetical example I will assume that an evidence search had been conducted to identify systematic reviews that included SFP 10-14 and that a search was conducted for any additional studies of the outcomes of SFP 10-14 conducted subsequent to the identified systematic reviews.
I will assume that the search located the one systematic review that has been published, namely the one authored by Foxcroft, et al. The Foxcroft, et al. review states as its objective: ‘To identify and summarize rigorous evaluations of psychosocial and educational interventions aimed at the primary prevention of alcohol misuse by young people aged up to 25 years, especially over the longer term (>3 years).’ (Foxcroft, Ireland, Lister-Sharp, Lowe, & Breen, 2003, p. 397) Fifty-six evaluations of a wide variety of interventions were included in this review. The review included only one evaluation of the SFP intervention and that evaluation was reported in 2001. (Spoth, Redmond, & Shin, 2001) Foxcroft, et. al. conclude their review:
No firm conclusions about the effectiveness of prevention interventions in the short- and medium term were possible. Over the longer term (>3 years), the Strengthening Families Programme (SFP) showed promise as an effective prevention intervention. .... (p. 397) ... The results of this systematic review point to the potential value of the Strengthening Families Program ... as an effective intervention over the longer term for the primary prevention of alcohol misuse. The Strengthening Families Program needs to be evaluated on a larger scale and in different settings to confirm the current results. (Foxcroft et al., 2003, p. 408)[footnoteRef:7]  [7:  It is of interest to note that in the Spoth, et al study two brief interventions were implemented and contrasted with a minimal contact control condition, a 5-session Preparing for the Drug Free Years Program, and a 7-session Iowa Strengthening Families Program (SFP). Both active interventions were found to be significantly more efficacious than the control condition, and not significantly different from one another in outcomes achieved. This may serve as a good example of the INUS condition described above suggesting that each program may be a member of different causal clusters. (Spoth et al., 2001)] 

In this hypothetical example I will assume that an evidence search located one subsequent study evaluating the effectiveness of the SFP 10-14 intervention, namely a study reported by Skarstrand, Sundell, and Andreasson. Building upon the findings of the 2003 systematic review Skarstrand, Sundell, and Andreasson implemented the SFP 10-14 intervention in Stockholm public schools using a cluster randomized controlled trial. They report that ‘No preventive effects were found for smoking, alcohol and illicit drug use and other norm-breaking behaviours, nor did moderators affect the outcome.’ They conclude ‘The Swedish version of the SFP 10–14 was not effective in preventing youths’ substance use in a Swedish context.’ (E Skarstrand, Sundell, & Andreasson, 2013, p. 578) 
 Regarding the first subargument pertaining to efficacy and effectiveness the question to be raised then is to what extent the subargument of efficacy and effectiveness is supported by good evidence. In constructing a fully developed subargument additional subarguments would need to be formed pertaining to the trustworthiness, credibility, and strength of the evidence from this systematic review and the subsequent 2013 study. Relevant facts would be that one systematic review of a broad range of interventions is available; this review is rather old having been published in 2003; that only 1 evaluation of the SFP program was included in the review and it was reported in 2001; that positive outcomes were not found in the short term but only after 3 years subsequent to the initial intervention; and, that the review concludes that the SFP program showed promise but large scale evaluations in different settings would be required to justify stronger conclusions. Subsequent to the reported systematic review one evaluation of SFP 10-14 was reported in a context similar to the proposed policy application, namely the Stockholm public schools. That evaluation reports that the intervention was not effective. It is relevant that the Stockholm evaluation was methodologically rigorous and conducted by researchers without a vested interest in the SFP 10-14 program.
In any real evidence search additional reviews and individual studies might have been found, but for purposes of this fictitious illustration only these two reports are assumed to be available. The question then is, is this sufficient to support an evidence-based argument that the intervention was shown to be efficacious or effective somewhere?
Subargument 2: Support factors in the causal cluster were identified ‘there’ and these support variables are expected to be present ‘here’, namely in the future Stockholm implementation.
Ideally, necessary support factors operating there would have been reported in the systematic reviews and individual studies. Through a horizontal search the extent to which those support factors are likely to be present in the future implementation here would then be documented. Unfortunately, neither the systematic review nor the 2001 evaluation of SFP 10-14 specified such support factors. Nevertheless, examination of these reports indicates that key support factors present in the 2001 implementation conducted in Iowa, U.S.A. were not present in the Stockholm implementation.
· What support factors were present there?
· The SFP 10-14 places importance on holding both individual sessions with youths and parents (separately) and combined sessions which include both youths and parents immediately following the individual sessions. Accordingly, the ability to schedule these sessions in this order and frequency is theoretically important if the SFP 10-14 is to be successful. Because the intervention in Iowa was conducted in public schools during evenings and because a research-funded staff was made available for evening sessions this arrangement was possible. I will consider both the ability to schedule sessions in the evening (or at a time where both types of sessions can occur sequentially) and the availability of trained staff during that time as critical support factors for the SFP 10-14’s success. I will consider these as illustrative of support factors there.
· Is it likely that these same support factors will be present in the future application here?
· For purposes of this illustration I will assume that the Stockholm implementation reported by Skarstrand, et al is an approximation of how the future implementation here would be implemented. Skarstrand, et al report that whereas the Iowa SFP 10–14 was offered in evenings permitting youth and parents to attend sessions together, this was not possible in the Swedish implementation. In Sweden it was not possible to have both youth and parent sessions held in evenings, rather youth sessions were held at schools during the day and parent sessions were held in the evening. While parent participation in the Iowa implementation was high, perhaps due to enabling conditions associated with holding youth and parent sessions in the evening as well as with other enabling conditions in their rural Iowa environment, parent participation in Stockholm was only 47%, suggesting that enabling conditions present in Iowa were not present in Stockholm. (Segrott et al., 2014, p. 355) The authors report that the inability to hold youth and parent sessions together in the evening and the low parent participation may have resulted in the loss of some of the family components which are essential for SFP effectiveness.
In a realistic search for support factors (rather than his hypothetical) undoubtedly additional key support factors would be identified. The authors of the Stockholm report make reference to a potentially large number of support factors distinguishing the Iowa and Stockholm implementations when explaining discrepancies in outcomes.
A fourth source of variation may lie in unobserved contextual influences that have potential to moderate the effects of ESIs [empirically supported interventions] when imported to new settings. The exact effects of these cultural differences are widely acknowledged but have rarely been the focus of systematic research in translating ESIs to new cultures. (Eva Skarstrand, Sundell, & Andreasson, 2014, p. 356) 
The question then is, is this information sufficient to form an evidence-based argument to the effect that the necessary support factors are likely to be present in the future Stockholm application?
Subargument 3: The causal principle (s) operating ‘there’ can be expected to apply ‘here’.
To formulate this subargument it would be necessary to specify the program theory supporting SFP 10-14 effectiveness and to present a reasonable argument that operative causal variables that were present there in the Iowa implementation are likely to be present in the future implementation setting of Stockholm. It would be important to formulate the causal principle with sufficient generality so that it could be applied in the future Stockholm context and not unduly tied to the local contexts of previous implementations such as in rural Iowa. If causal principles are not clearly articulated at the appropriate level of generality then, following Cartwright and Hardie’ suggestion, a vertical search would need to be conducted to identify causal principles at a sufficiently general level to apply to the future implementation.
Segrott, et al report that a logic model has been developed specifying these causal variables. (Segrott et al., 2014, p. 354) They report that ‘The SFP 10–14 ... has been developed based on several theoretical models: the bio psychosocial vulnerability model, a resiliency model and a family process model ....’ (E Skarstrand et al., 2013, p. 578)  SFP 10-14 is a manualized intervention with clearly specified core content.[footnoteRef:8] It seems reasonable to conclude that the causal principles operating ‘there’ are specified with sufficient clarity. [8:  See program web site: http://www.extension.iastate.edu/sfp10-14/] 

As I have done throughout this example I will take the Skarstrand, et al report as representative of conditions applying in the future application ‘here.’ Skarstrand, et al report that the Stockholm implementation included all of the core content components but that due to practical considerations core family-based activities were restricted (as described above concerning support factors). In their commentary on the Stockholm implementation Segrott, et al report that:
... adaptations made to the intervention may have undermined intervention fidelity and theory by removing key family-based activities that play an important role in its hypothesized pathways to behaviour change.... The Swedish adaptation of SFP 10-14 may have covered all of the core programme content. But a key question is whether the changes in the learning environment in which it was delivered (removal of sessions in which parents and children worked together to practice skills, and the loss of interaction between families during programme activities and meal breaks) may have diminished or interrupted key processes and causal pathways. (Segrott et al., 2014, p. 354)
Based on this limited information what conclusion can we reach about the evidence-base for this subargument? Did the restricted family-based activities seriously diminish key processes and causal pathways? 
Cartwright and Hardie propose inferences drawn from the evidence pertaining to each of the subarguments (three in this case) be quantified into probabilities or at least into qualitative categories (e.g., weak, moderate, strong evidence)? In this hypothetical example I have refrained from making inferences of this sort leaving it to the reader to consider what inferences would seem appropriate. Can an evidence-based justified argument that the intervention is likely to be effective ‘here’ in the future Stockholm application be justified? Is a decision to implement the SFP 10-14 in Stockholm public schools justified by the evidential argument?
Hopefully this hypothetical example has helped to clarify the content and process of forming an argument from evidence to a justified conclusion about implementing an intervention in some future context. Of necessity the example is sketchy at best and incomplete, but it should serve the purpose of adding some concreteness to the abstract description of an evidence-based argument.
I doubt that there is one standardized best way to formulate an evidence-based argument and I expect that in practice evidence-arguments are often a mix of evidence and persuasion.
In concluding my review of philosophical perspectives I quote Cartwright’s recent comment about the importance of explanation in EBP:
Where then can we find help in science, either with the problem of settling on the right level of abstraction to find shared explanatory principles, or of ascertaining what the abstract features in these principles consist in for both study and target populations? ... I am sure it takes both theory and local knowledge, neither of which are much in favor in EBP communities. Without these, scientific studies like RCTs, which are so highly prized for the credibility they confer on their results, will not be explanatorily relevant to the predictions about what will work for us in practice and policy. ... if explanatory relevance goes, so too goes evidential relevance. Then we have no scientific evidence to bring to bear, and evidence-based policy and practice is out the window. (Cartwright, 2011, p. 26)
Philosophical perspectives in critiques of evidence-based medicine
Because EBP in social work has drawn so heavily on the evidence-based medicine (aka, EBM) framework, in concluding my examination of philosophical perspectives I comment on Jeremy Howick’s critique of evidence-based medicine. I believe his critique of EBM holds import for how we view the idea of evidence in EBP.
Howick presents an incisive analysis of the philosophy of EBM with particular attention to the definition and function of evidence in EBM.  Among the key conclusions he reaches are:
I contended that the EBM view of what counts as best evidence requires some modification. In brief, I argued that the EBM hierarchy, while usually defensible, leads to several paradoxes that can be resolved by replacing the hierarchy with the criterion that all sufficiently high-quality evidence be weighed together in support of a hypothesis that a treatment caused a patient-relevant outcome. (Howick, 2011, pp. Chapter 12, Section 12.11, para. 11)	Comment by Edward Mullen: The Howick book I used is the Kindle ebook edition which does not have page numbers. I have cited chapter, section and paragraph for quotes here and below.
More specifically he concludes that:
... a categorical ranking of randomized trials over observational studies leads to the paradox of effectiveness, whereby best evidence does not seem to support the effects of our most dramatically effective therapies. The paradox can be resolved by replacing strict hierarchies with a requirement that comparative clinical studies reveal an effect size that outweighs the combined effect of plausible confounders. This requirement would allow observational studies to provide equally strong evidence to randomized trials in some cases, and would also be more exacting of certain randomized trials. Rather than displaying some (statistically significant) benefit, randomized trials would have to reveal a minimum effect size before being accepted as sufficiently strong evidence. Likewise, observational studies whose effect size outweighs the combined effect of plausible confounders can provide strong evidential support.” (Howick, 2011, pp. Chapter 12, Section 12.11, para. 12)
Howick criticizes the traditional EBM exclusion or at least skepticism about the place of mechanistic reasoning in EBM evidential hierarchies and argues for the inclusion of high-quality mechanistic reasoning alongside of high-quality randomized and observational studies.
... we have seen that EBM proponents do not rate mechanistic evidence at all highly. While they do not attack the potential ontological importance of mechanisms, mechanistic evidence does not even appear on some dominant evidence-ranking schemes .... In short, far from mechanistic evidence being central in the support of effectiveness claims, it is hardly to be counted evidence at all. Is this reasonable? (Howick, 2011, pp. Chapter 10, Section 10.11, para. 14)
Howick identifies commonly cited problems with the use of mechanistic reasoning as evidence in EBM:
There are two common and related problems with mechanistic reasoning. Both are epistemological. First, biochemical mechanisms upon which the mechanisms are based are rarely sufficiently well understood to predict how they will behave under intervention. Second, the inferential chain (or, perhaps more accurately, web) linking the intervention with the patient-relevant outcome via the relevant mechanisms is generally more complex than is appreciated. These problems often make mechanistic reasoning unreliable as a source of evidence that medical interventions have their putative patient-relevant effects. (Howick, 2011, pp. Chapter 10, Section 10.14, para. 11)
Yet, as I have already noted, mechanistic reasoning is typically viewed as an important characteristic of evidence in philosophy, thus creating some tension between philosophical views and those of traditional advocates of EBM. Howick notes the importance of mechanistic reasoning in philosophy:
Besides underwriting causal phenomena, philosophers of science have argued that mechanisms are required for understanding ..., explanation ..., generalizing causal hypotheses ..., analyzing reasoning in discovery ..., unification ..., and for solving Hume’s problem .... More recently, the work on mechanisms has expanded into the social sciences ... and medicine .... (Howick, 2011, pp. Chapter 10, Section 10.11, para. 12)
Howick would admit high-quality mechanistic reasoning alongside of randomized trials and observational studies. Mechanistic reasoning can be judged to be of high quality and should count as strong evidence under two conditions:
The knowledge of mechanisms upon which the mechanistic reasoning is based is not incomplete, i.e. there are no obvious gaps in our knowledge of the inferential chain linking the intervention and the patient-relevant outcome. A not-incomplete understanding of the mechanistic chain linking the intervention with the clinically relevant outcome avoids obvious gaps .... Each link in the inferential chain should be based on sufficiently strong evidence, perhaps (but not necessarily) from high quality comparative clinical studies.

The second desideratum is that any mechanistic reasoning must factor in the complex and stochastic nature of most biochemical mechanisms. ... The probabilistic and complex nature of the mechanisms are explicitly taken into account when inferring from mechanisms to any claims that a particular intervention has a patient-relevant benefit. By “complex nature” I mean the other mechanisms that might get triggered by the intervention, and produce either undesirable side-effects or even paradoxical effects.

When the two desiderata have been met, the mechanistic reasoning in question can be judged to be of high quality and should count as strong evidence that a medical therapy will produce its putative patient-relevant outcome(s). (Howick, 2011, pp. Chapter 10, Section 10.15, para. 16)
Speculation about modification of EBP
At the outset I described a conceptualization of what constitutes EBP. I next suggest how that conceptualization could be enhanced to bring the formulation into alignment with key points that I have made about the idea of evidence. As shown on Figure 4 EBP can be viewed as a five-step process.
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Figure 4: The EBP 5 step process
The five steps are typically described as:
(1) Ask important questions about the provision of social work services to individuals, communities, or populations.
(2) Acquire the best available evidence to answer the questions.
(3) Critically appraise the evidence for relevance, quality and strength.
(4) Apply the evidence by engaging in collaborative decision-making with individual(s) and/or group(s) who are receiving the social work service, integrating the context, values and preferences of the client system, as well as available resources, including professional expertise.
(5) Assess the outcome and disseminate the results.[footnoteRef:9] [9:  Adapted with permission from EBBP.org at www.ebbp.org .] 

I suggest that this five-step process be revised to include formulation of warranted, evidence-based arguments and that evidence appraisal be guided by the three criteria of relevance, credibility, and force (i.e., strength) rather than any pre-established evidence hierarchies.
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Figure 5: Proposed 7 step EBP process with argument added
As shown in Figure 5 formulation of evidentiary arguments along the lines suggested by Cartwright and Hardie should be included as a fourth step in the process and reformulation of the argument following assessment should be a 6th step in this process. I would also add ongoing assessment to the idea of initial assessment. I believe that this view of evidence assessment and critical appraisal can be enhanced to bring it in line with ideas I have reviewed as shown on Figure 6.
[image: C:\Users\Edward Mullen\Documents\Italy Paper\For EJSW\final as submitted\Figure 6.jpg]
Figure 6: Information sources for justified argument
As shown on Figure 6 sources of potential evidence are represented in each of the four domains shown: (1) information about client system preferences, values and characteristics; (2) information about practitioner system resources, preferences, values and characteristics; (3) information about environmental and organizational context and resources; and, (4) information about best available research evidence. Best available evidence should include findings about intervention effectiveness, causal roles (mechanisms), and support factors along the lines suggested by Cartwright and Hardie. Following Howick best evidence should include findings from experimental as well as observational studies whose effect sizes outweigh the combined effect of plausible confounders as well as high-quality mechanistic reasoning. This information should then be converted into justified, evidence-based arguments which in turn form step 4 in the EBP process.
Implications for researchers, reviewers, guideline developers
In conclusion I speculate about implications for primary researchers, those engaged in the conduct of systematic reviews, and for guideline developers.
Primary researchers
Different research strategies are required depending on the purpose of the intervention evaluation. Evaluations can seek to establish explanatory, causal relations or to pragmatically determine the effects of interventions on a range of outcomes, under varying conditions, for different population subgroups.
Investigators conducting studies designed to measure social intervention outcomes would do well to continue to conduct efficacy RCTs to specify capacities of interventions to affect intended outcomes and to identify harmful effects as suggested by Cartwright and Hardie. Efficacy RCTs have the potential to establish an explanatory connection between interventions and outcomes as required by Achinstein’s theory of evidential relationships as well as Cartwright and Hardie’s causal arguments.
Once capacities and safety have been established investigators should undertake studies to examine effectiveness using designs such are now recommended for comparative effectiveness research (CER). Recommended CER designs typically do not include explanatory RCTs using placebo controls and blinding. Rather recommended designs seek to maximize examining complex interventions in realistic, complex social-cultural-political-historical contexts. CER seeks to “produce evidence that is relevant, practical, and actionable.” (Glasgow & Steiner, 2012, p. 81) Velengtas, Mohr, and Messner propose a classification of recommended CER study types and methods which is typical of what is now being proposed by CER methodologists. (Velengtas, Mohr, & Messner, 2012) Both experimental and observational approaches are recommended for consideration as appropriate. However, traditional placebo controlled, double blinded RCTs are not emphasized for CER. Rather, among experimental study types pragmatic controlled trials (aka, PCTs) are recommended as are cluster randomized trials, crossover designs, delayed start designs and N of 1 controlled trials. Non-experimental, observational study types recommended for consideration are cohort and case-control studies. For experimental approaches, adaptive designs and Bayesian methods are recommended; for non-experimental approaches new-user designs, restriction, instrumental variable methods, subgroup analysis, propensity scores, sensitivity analyses, and the use of external information are recommended to control for confounders. Mixed methods designs can be used to specify causal variables as well as enabling conditions which should be reported along with effect sizes. (Edward J Mullen, 2014)	Comment by Edward Mullen: I can not get EndNote to provide only the last name for this reference - don't know why.
Pragmatic controlled trials (aka, PCTs) are generally preferred over efficacy RCTs in CER. In their 2009 article Thorpe and associates detail distinctions between traditional RCTs & PCTs, and propose a tool that can be used to assess where a given study falls on ten dimensions defining characteristics of PCTs & RCTs. (Thorpe et al., 2009) This tool is now widely cited as the PRECIS tool. The PRECIS framework is now incorporated into the CONSORT group system for reporting trials. Importantly, this framework allows for gradations rather than dichotomous views of trials. PCTs are characterized: (1) by practicality so as to provide evidence to service users, practitioners, and policymakers for real-world decision-making; (2) by evaluation of study participation and representativeness; (3) by use of realistic intervention alternatives as the comparison group; (4) by gathering information regarding costs and resources; (5) by examination of a range of stakeholder valued outcomes using mixed methods; (6) by employment of flexible research designs to fit the questions; and, (7) so as to enhance translation of findings and implementation by an emphasis on transparency throughout. (Glasgow & Steiner, 2012)
My final recommendation for primary researchers is that when reporting study results explanations for effectiveness or lack of effectiveness should be provided. Primary researchers should report findings with sufficient specificity to provide the information needed to construct evidence arguments along the lines suggested by Cartwright and Hardie.
Reviewers
Following Cartwright and Hardie’s suggestions those conducting systematic reviews and meta-analyses should include information not only about effect sizes but also information about causal variables and enabling conditions reported in the studies reviewed. Intervention theories or explanations of outcomes across studies reviewed should be included in systematic review analyses and reports. Serious consideration should be given to reasons for excluding studies capable of providing relevant evidence about effects, causes, or enabling conditions. In addition to traditional explanatory RCTs using placebo controls and blinding other forms of experimental designs as well as observational studies, modeling and those using existing data sets should be included if relevant and excluded only if there is a good reason. The principles of relevance and of total evidence should be kept in mind when synthesizing evidence to inform EBP decision-making. Other standards for systematic reviews should be followed such as those published by the Institute of Medicine. (Eden, Levit, Berg, & Morton, 2011)
A 2014 Campbell Collaboration systematic review ‘The Impact of Land Property Rights Interventions on Investment and Agricultural Productivity in Developing Countries’ is illustrative of how reviews can use such an inclusive, explanatory strategy. (Lawry et al., 2014) This review included both a quantitative impact assessment as well as a qualitative review to assess context. The authors did not restrict inclusion to RCTs only but rather report:
... the review synthesizes quantitative evidence only from studies characterized by all of the following ...: 1. (a.) Randomized experiments or (b.) quasi-experimental studies that employ strategies for causal identification with clearly delineated treated and control groups and use some method for removing biases due to non-random assignment of treatment, including regression adjustment, difference-in- differences estimation, instrumental variables regression, fixed effects regression, regression discontinuity, matching, or inverse-propensity-weighted estimation. (Lawry et al., 2014, p. 25)
They also report inclusion of qualitative studies:
... in order to, inter alia, assess factors contributing to the success or failure of interventions; identify how and why intended or unintended outcomes occur; understand the context in which un/successful interventions are carried out; elucidate the views beneficiaries have of the interventions; as well as more generally broaden the evidence base and understanding of the evidence on intervention effectiveness and address effectiveness questions more specifically than might be otherwise possible ... . In short, while the quantitative analysis ... offers many yes and no answers, the qualitative section aims to move away from this narrow and rigid analysis to provide context and address possible answers to how and why interventions may or may not have been successful overall or for certain groups in particular. (Lawry et al., 2014, p. 26)
Guideline developers
Guideline developers would do well to consider relevance, credibility and force or strength of available evidence in their assessment of quality of evidence together with values and preferences, resources (costs to individuals as well as societal costs) and the balance of harms and benefits. If available systematic reviews are not inclusive (as specified above) efforts should be made to gather findings from observational studies, quasi-experimental studies, modeling and analysis of existing data sets as relevant and excluded only if there is a good reason. Additional evidence should be gathered that may have been overlooked such as through public comment with transparency throughout. Specification of causal variables, enabling conditions and explanatory theories should also be included in published guidelines. Guideline developers should avoid making positive or negative recommendations in the absence of systematic reviews of a reasonable number of relevant and credible studies (e.g., findings from one or two RCTs normally should not be considered strong evidence unless relevant, precise, strong and credible effect sizes are reported). Other standards for guideline development should be followed such as those published by the Institute of Medicine. (Graham, Mancher, Wolman, Greenfield, & Steinberg, 2011)
Issues and challenges
I do hope that my comments have stimulated if not provoked speculation about different ways of thinking about evidence in the context of EBP as well as implications for how the EBP enterprise should be reshaped. In conclusion I specify six key issues and challenges as I see them from my perspective. I phrase these as questions that need to be addressed.
(1) How to break loose from rigid hierarchical views of evidence and move toward more nuanced views?
(2) How to replace such hierarchical views with broader, more inclusive views which retain adherence to the evidentiary principles of relevance, credibility, and force or strength of evidence, thus considering the test of relevance as every bit as important as the test of evidence quality?
(3) How to move away from a view of evidence which treats isolated findings from outcome studies as evidence even though these finding have not been embedded into evidential arguments?
(4) How to develop the science and art of forming evidentiary arguments?
(5) How to gather information about causal variables as well as support variables needed to form evidentiary arguments and to facilitate implementation of what works there to what might work here?
(6) How to move from a preoccupation with RCTs to more pragmatic CER strategies, designs, and methods? Since CER is a relatively new approach a number of issues remain to be addressed. I expect that CER will have a significant impact on shaping policy and practice research in the evaluation of social interventions in the next decade. The character of CER to a large extent will be shaped by how stakeholders respond to the issues, limitations, and questions I have described. (Edward J Mullen, 2014)	Comment by Edward Mullen: As noted above I can not get EndNote to provide only the last name for this reference.
Conclusion
I hope I have made a reasonable case for expanding and enriching the concept of evidence as applied to EBP. Beyond my specific suggestions and identification of issues I hope that I have stimulated thinking sufficiently so that others may be motivated to push these ideas further or to challenge positions that I have taken.
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