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                    Abstract
Arguments that medical decision making should rely on a variety of evidence often begin from the claim that meta-analysis has been shown to be problematic. In this paper, I first examine Stegenga’s (Stud Hist Philos Sci Part C Stud Hist Philos Biol Biomed Sci 42:497–507, 2011) argument that meta-analysis requires multiple decisions and thus fails to provide an objective ground for medical decision making. Next, I examine three arguments from social epistemologists that contend that meta-analyses are systematically biased in ways not appreciated by standard epistemology. In most cases I show that critiques of meta-analysis fail to account for the full range of meta-analytic procedures. In the remainder of cases, I argue that the critiques identify problems that do not uniquely cut against meta-analysis. I close by suggesting one reason why it may be pragmatically rational to violate the principle of total evidence and by outlining the criteria for a successful argument against meta-analysis. A set of criteria I contend remain unmet.
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	What these arguments share is the claim that RCTs fail to provide the theoretical knowledge needed to extrapolate from RCT evidence to a proposed intervention, for discussion of internal differences in these views see Dragulinescu (2012).


	Presumably, if a principled reason can be given for one choice over the other, then constraint is not the problem. Trivially, I could “choose” to miscalculate the effect size and reach a wildly different conclusion than others, but no one would think that such a choice would threaten the reliability of meta-analysis. A method lacks constraint only if its proper application fails to yield reasonably similar results.


	Active placebos are substances that cause side-effects similar to a drug, but which are not effective treatments.


	In other words, the presence or absence of a side-effects alter a patient’s beliefs about whether they are receiving treatment. The third hypothesis proposed that active placebos and “antidepressants” are more effective than inert placebos in causing patients to believe they are receiving treatment, amplifying the placebo effect. In other words, it claims that what we consider to be antidepressants are themselves nothing more than active placebos.


	I am grateful to an anonymous reviewer for pushing me on this point.


	In order for a result that is consistent with a theory to provide evidential support, it has to arise from a test of that theory (Laudan 1990, pp. 61–65). Even if the data are equally consistent with both the theories put forward by Fountoulakis and Möller (2011) and by Kirsch et al. (2008), the data do not provide evidential support for Fountoulakis and Mollër because their theory was created to be consistent with the data; whereas, Kirsch et. al.’s theory was tested by the data and thus derive evidential support from this and other previous tests.


	While this may be true of theory choice, we may nevertheless have non-epistemic reasons to eliminate certain treatment options from ethical medical practice. At some point further human experimentation becomes ethically prohibited because the expectation of benefit becomes too small to justify the expected risks.


	The adequacy of inert placebos has previously been brought to bear upon the philosophical disputes over the nature of a placebo (Holman 2015; Howick 2017). Though I have suggested a statistical procedure as an alternative to active placebos, the point here is that no further trials are likely to be conducted that use active placebos as a control.


	I use the terms “proponents” and “critics” somewhat cautiously; however, both teams of researchers had previously published papers either supporting or questioning the use of antidepressants. More, over a survey of articles that cite the studies suggests that there may be disciplinary considerations at play. Psychiatrists tend to cite the Quitkin et al. (2000) study in support of the use of antidepressants while psychologists, whose form of therapy can be seen as a market competitor to pharmaceutical treatment, tend to cite Moncrieff et al. (2004). As such it seems that disciplinary allegiance is a fairly good predictor of which study is seen as definitive.


	Though unstated, their coding decisions can be reconstructed on a case-by-case basis by comparing the data provided with the original articles. In the quantitative measures it seems that they have used 50% improvement from baseline. However, there does not seem to be a uniform principle that guides the decisions on the various clinical impression scales. In some cases they consider the top two possible ratings as a “responder” while in another, they count only the top response. Another possible scheme for coding is the qualitative descriptions in the studies, but these too are applied inconsistently. For example, in one study a participant that a clinician rated as “moderately improved” was coded as a responder and in another study such a rating was coded as a non-responder.


	A number of similar questionable decisions were made, in particular compare Quitkin et al. with the studies from Uhlenhuth and Park (1964), Wilson et al. (1963) and Friedman et al. (1966).


	In personal communication, Jukola notes that while tools like PRISMA may resolve some disputes, if quality assessment tools require intractable and arbitrary choices, then there would still be a violation of procedural objectivity. I agree that this is a possibility, but leave it as an open question as to whether such choices are required, and if so, whether they regularly lead to divergent conclusions. I revisit this point in Sect. 3.


	Formally, from the central limit theorem it can be shown that the error of the estimate decreases as the sample size increases. Thus, small trials will show a large range of effect sizes.


	The graphs were created by extracting data from online supplementary material (Turner et al. 2008). The sample sizes are taken from Appendix Table A and the effect sizes from Appendix Table C. For studies containing multiple doses, the sample size is the sum of all the sub-groups, the effect size is a weighted average of the sub-group effects. Note that Table 2 is not simply Table 1 with the unpublished studies removed. The published studies also differed in other ways such as which outcome measures were reported (or suppressed). Nevertheless the effect of publication bias is still plain in the reported data.


	This is not invariably so; in the next section I discuss a threat to the reliability of meta-analysis that cannot be statistically corrected for.


	The agents in our model conduct a series of experiments testing the efficacy of a treatment and update their beliefs on the basis of both their experiments, and the results of their peers. Functionally speaking the agents in our model are Bayesian agents, but the manner in which the agents update approaches the result of a frequentist meta-analysis quite quickly given the weak initial strength of the agents’ priors. Though our concern is primarily with the ability of industry-funding to promote biased measurements, a straightforward corollary of our results is that meta-analyses will yield biased estimates in some circumstances. As noted below, though they develop the concern in less detail, both Jukola (2017) and Stegenga (2015) explicitly cite problems with measurements in devaluing arguments.


	An example of a retrospective analysis is provided by DES, one of the largest drug disaster of the late 1970s. Though it was widely prescribed between 1950 and 1970 to prevent miscarriage, reliance on meta-analytic evidence would have prevented its use after 1954 (Bamigboye and Morris 2003). For additional cases used explicitly in an argument for meta-analysis see Chalmers (2005). It might be objected that though such case series begin to establish a track record, what is strictly demanded is comprehensive analysis of all treatments; otherwise, it is possible that supporting instances have been cherry-picked to provide supporting evidence. This enormous undertaking is exactly what was provided, sub-discipline by sub-discipline, in The Oxford Database of Perinatal Trials, Effective Care in Pregnancy and Childbirth, A Guide to Effective Care in Pregnancy and Childbirth, and Effective Care of the Newborn Infant. Others would subsequently follow (see Chalmers et al. (1997) for important milestones).
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