The long road from RCTs to effectiveness
Nancy Cartwright

LSE and UCSD

For evidence-based practice and policy ‘RCTs aaythid standard.’ But exactly
why? We know that RCTs do not, without a seriestaing assumptions, warrant
predictions about what happens in practice. Butwlat are these assumptions? |
maintain that answers to both questions are obddheeause we don't attend to what
causal claims say. Causal claims entering evideased medicine (EBM) at
different points say different things and failuoeattend to these differences makes
much current guidance about evidence for mediadlsacial policy simplistic and

misleading.

What a claim says and how it is warranted musttelgéther as in a jigsaw puzzle.
The special virtues of RCTs are then a clue ta¢hécontent of the causal claims
they warrant, and vice versa. So here | shall emartiie evidential credentials of
RCTs and from them derive what kind of causal ctaihey can support. Next | shall
describe three different kinds of causal claims daamonly get conflated. Finally |
shall argue that these three kinds of claims p&y different roles in supporting
effectiveness predictions and that the three kofadaims need very different kinds
of evidence to support them. The result is thaheed a far more varied palette of
kinds of evidence for predicting effectiveness thayst prominent advice guides

outline.

The first big question we need to be clear abolWisat's so good about RCTs?’



The canonical answer: ‘RCTs control for unknownfoanders.” This answer jumps
into the middle of a discussion long underway. Bpecial features of ideally-

conducted RCTs provide more fundamental grounding:

1. Ideal RCTs canlinch causal conclusions.

2. Ideal RCTs areelf-validating

Clinching Some methods merelpuch fortheir conclusions. Though it is
problematic to say exactly what it takes for a iingdto vouch for a hypothesis, it
generally involves at least that the finding igmsising but not surprising given the
hypothesis. Others methods in the idgaich their conclusion: If the assumptions
defining the method are met, positive resdiguctively implyhe conclusion. The
ideal RCT —i.e., one for which all the requisiterpises are met — is a clincher.
Roughly, RCT logic assumes a general metaphysreahige (1): Probabilistic
dependence calls for causal explanation. Experaheesign acts to ensure premise
(2): All features causally relevant to the outcamtiger than the treatment (and its
downstream effects) are distributed identicallyaessn treatment and control groups.
If [premise (3)] the outcome is more probable ia ttreatment than the control group,
the only explanation possible is that the treatncanted the outcome in some

members of that group.

EBM focuses on clinchers. Yet studies in philosophgcience suggest that physics
claims are primarily warranted by large collectiahvaried results merely vouching
for them. There are no checklists for handling yoog evidence, however; perhaps

this is why EBM guidelines favour clinchers.



Clinching is not unique to RCTs however. Economists the rigorous methods of
econometric modelling to estimate the degree t@lwbne factor predicts another in
a given population. This could be mere correlatB®ut given the right assumptions
their results can deductively imply causal conduasifrom non-experimental data.
Deduction from accepted theory can also clinch @acsnclusions; as can ideal case-
control studies, since these have the same logRCas. The difference between
RCTs and these others is the grounds for accefftengequisite premises, which is

the second special feature of RCTs.

Self-validating All methods have assumptions that must be metéenclusions
from them are warranted. For causal conclusiomagsaf these premises must be
causal: ‘No causes in; no cause out.” For mostesud e.g. the economic ones

mentioned — the warrant for these assumptions cémesoutside the study design.

The metaphysical assumption aside, support — thoagjuarantee — for premises 2
and 3 is built right into RCT design. Premise 2 plojicing of treatment
administration, blinding, random assignment, gicemise 3, by techniques —
including large sample size — for reliably infegiprobabilities from observed

frequencies. RCTs are thsslf-validating

Self-validation is a virtue but not a necessity. ¥ten have good reason to accept the

premises necessary for other study designs, inguckse-control studies, which is
where unknown confounders enter. By definition wendt know ‘unknown’ causal

factors. We may nevertheless know enough aboutriyiig mechanisms and/or the



study environment to assume no strong unknown saalsain. Sometimes we even
shield studies to prevent unknown sources of carding, e.g. by conducting
magnetic-resonance studies in Hertz boxes. RCEstmprocedure; other methods
import information. Which strategy provides mosport for a particular conclusion
depends on how confident we can be that the proesdchieve their aim in the case

at hand versus the strength of justification fa itiformation imported.

All the studies | have discussed so far justifyiéeicy claims’, where ‘efficacy’ is

what happens irdeal circumstances. But recall the logic of RCTs. Theumstances
there are ideal for ensuring ‘The treatment catisedutcome in some members of
the study’; i.e. they are ideal for supportintgworks-somewhere’ claim8ut they are

in no way ideal for other purposes; in particutet provide no better base for
extrapolating or generalizing than knowledge thattteatment caused the outcome in
any other individuals in any other circumstances€gt in the very unusual situation
where there is good reason to think that the spagbilation is a representative

sample of the target population).

For policy and practice we do not need to knowtirks somewhere’. We need
evidence fofit-will-work-for us’ claims The treatment will produce the desired
outcome in our situation as implemented there. ldawwe get from it-works-
somewhere to it-will-work-for -us? Perhaps by siemphumerative induction: Swan 1
is white; swan 2 is white;.... So the next swan Wdlwhite. For this we need a large
and varied inductive base — lots of swans fromdb{slaces; lots of RCTs from
different populations — plus reason to believedhservations are projectable, plus an

account of the range across which they projecttEla charge is projectable



everywhere — one good experiment is enough to gépeito all electrons; bird
colour sometimes is; causality is dicey. Many cahasanections depend on intimate,
complex interactions among factors present sortbapecial role for the factor of

interest can be prised out and projected to nayatsins.

Sometimes it can. Magnets are tested in ideal wistances; their power to attract
metal objects can be relied on widely. The Heimhtanoeuvre is good for removing
airway obstructions in almost anyone and aspinmasgyanerally a good bet for
relieving headaches. Knowledge like this involvekiad kind of causal claim, a
poweror capacity claim The treatmenteliably promoteghe outcome, or reliably
contributes across a given range of circumstariResiably promotes’ means roughly
that across a wide range of circumstances thetd®iinore cases, or a higher level,
of the outcome with the treatment than there waadvithout it. What the actual
numbers are depends on what other factors arerpy@s&t as the actual motion of a

pin attracted by a magnet depends on gravity, ihd,vetc.

Where available, knowledge of capacities is a paw#wvol. To use RCT results as
evidence for effectiveness we are generally toldaod for populations/settings like
those of the study. This is advice difficult tolésl. We do RCTs because we do not
know all the major relevant factors, so judging thiee other situations are relevantly

similar is hard. Moreover, similarity is rare.

But then, similarity is not necessary if the treafrinreliably promotes the outcome.
Magnets attract metal objects almost everywhere.Hé&imlich manoeuvre depends

on almost universally shared structures in the hhubmaly, so it can be relied on to



encourage removal of obstructions across a widetyasf settings and individuals.

So capacity claims provide evidence for effectigsneven in situations very different
from those of any study. And where no capacitynetaobtain, there is seldom
warrant for assuming that a treatment that worksesehere will work anywhere else.
(The exception is the one noted, where there isamato believe that the study
population is a representative sample of the tgggptilation — and cases like this are

hard to come by.)

But there are problems for using capacity claimstfFalthough knowledge that a
treatment reliably promotes an outcome is evidénaeit will cause that outcome for
us, it is onlypart of an evidential argument. We also need to knat dlair situation
contains all requisite helping factors and thateree no overwhelming countering
causes. Magnets lift objects only if the objectsraetal and they will not lift even
metal objects when gravity is too strong. Nor wik Heimlich manoeuvre remove
objects if the oesophagus is too swollen by diseasay powerful medicines will not
work if certain items are missing from the dietddromework is generally an aid to

learning only given a quiet, supportive environmanthich to do it.

| highlight these additional factors not becaussy/thre unfamiliar but because
influential guidelines for evidence-based medical aocial policy often do not
mention them let alone discuss standards of eval@raclaims about them — despite
the fact that such information is necessary for@agonable predictions about

effectiveness.



Second, capacity claims are hard to warrant. Wohngee is no explicit methodology
describing exactly what it takes to warrant thewgrein physics, despite the fact that
most of our successful interventions using phydegsend on capacity claims. What is
clear is that even a handful of RCTs by themsehi#sot do the job. In general to
support a capacity claim, a general understandimgéded ofvhythe treatment
should have the power to produce the outcome. Hatips is often available though
few guidelines direct us to look out for it, lebaé provide advice about what counts
as good evidence that the backup understandirguisds Probably that’s because we
try to rely on procedures, as with RCTs, to aveiging on claims of a general

theoretical nature.

But an RCT supports only an ‘it-works-somewheraim. How can we put hard-won
RCT results to use for predicting ‘it will work fais’? Similarity is problematic to
judge and the kind of similarity necessary for \mating direct extrapolation from
RCTs is rare. Capacities provide a conduit from R@ireffectiveness, often the only
one. But these are hard to warrant and even wheramtad are only part of a good
evidence base for predicting effectiveness. Effeciess predictions are always dicey.
Use of scientific evidence makes them far les8sb1o use this evidence we need to
tackle, not ignore, the messy issue of ‘theoretiwalrant for capacities in medical

and social contexts.
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