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The medical research community is fairly unanimous in its
agreement that Btranslating scientific discoveries^ and
Btranslating research findings^ is important, but achieving
translation remains a challenge [1]. There exists a research
literature on strategies for knowledge dissemination or transfer
[2]. In comparison, an equally important aspect of translation,
the incorporation of research findings in clinical reasoning, has
been all but ignored. What does a Brelative risk reduction of
20 %^ in a population of clinical trial participants tell us about
whether the drug will work for a particular patient outside the
trial?

In this article, we examine the logic of translating therapeu-
tic study results (e.g., clinical trial findings) in clinical prac-
tice. The kind of translation we have in mind is often called

knowledge translation (KT) or T2 [1]. Although little explicit
attention is given to the logic of translation, we argue that a
particular model of translation is implicit in most KT activi-
ties; we call it the Risk Generalization-Particularization (Risk
GP) Model. Here, we describe the model, including its
limitations.

Elsewhere, we argue that the Risk GP Model is the stan-
dard model of prediction in prognosis and therapy [3]. In
therapy, prediction requires making an inference about a pa-
tient’s response to treatment. In the Risk GP Model, this in-
volves translating study findings in two stages. In the first
stage, generalization, translation involves transportation of
the group-level effect size from the trial to a target population.
The preferred measures of effect size, particularly in cardio-
vascular research, are derived from the absolute risk (AR), and
include the relative risk (RR) and absolute risk reduction
(ARR). For instance, in a meta-analysis of trials, the RR of
cardiovascular disease (CVD) events due to a cholesterol-
lowering statin was approximately 0.8 [4]. In the Risk GP
Model, the evidence user generalizes this RR of 0.8 to a target
population (e.g., patients at high risk of CVD in the USA). In
the second stage, particularization, translation involves trans-
formation of the effect size into a change in outcome for a
patient in the target population. Thus, we call this model the
Risk GP Model.

The inference from populations to individual patients (par-
ticularization or Bindividualization^) has received virtually no
attention, yet is presupposed whenever clinicians Bapply^
study results to particular patients. When the effect size is
derived from the AR (which quantifies the relative frequency
of outcomes/events), the output of particularization is the
change in probability of the outcome for the patient. Thus, if
a patient in the high risk target population has an untreated
CVD risk of 25 %, we predict that a statin with a RR of 0.8
will lower their probability of CVD to 20 %.

The slip in the meaning of Bmedical risk^ at this stage often
goes unnoticed. The RR or ARR measured in the trial is
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derived from the absolute risk, the relative outcome frequen-
cy. The clinician particularizes the RR or ARR to determine
the change in individual risk [5], or outcome probability for a
single patient. It is individual risks or probabilities that are
directly relevant to clinical decision-making (e.g., in balancing
risk of benefit with risk of harm).

The translation metaphor, though useful, is potentially mis-
leading. Generalization and particularization are not simply a
matter of rewriting effect sizes in a different language; they are
inferences. Like all models, Risk GP relies upon assumptions.
Generalization invokes a Brepresentativeness^ or Bsufficient
similarity^ assumption: The trial and target are assumed to
be sufficiently similar in the right ways. Widespread worries
about the external validity of efficacy trials can be understood
as worries that the representativeness assumption fails.
Meanwhile, particularization’s assumptions include the pre-
mise that the patient in question is a randomly presenting
member of the target population, an assumption that often
hangs on an uncertain diagnosis. A further concern about par-
ticularization is that the target populations we define in prac-
tice are not particular enough, and thus particularization ig-
nores relevant patient details. Put differently, oftentimes the
change in a particular patient’s individual risk should not
equal the effect size in a heterogeneous population. The per-
sonalized and precision medicine movements aim to address
this concern in the research phase.

The Risk GP Model and its assumptions (which are
frequently problematic) deserve far greater attention.
Medicine needs more advanced approaches to translating
trial results, which might include Bayesian approaches to
modifying risk estimates [3]. More radically, clinicians
must sometimes call upon prediction models that do not
require translating trial results, such as physiological
mechanistic reasoning, n-of-1 studies, and reasoning from
clinical experience. We call this strategy of using multiple
models Bprediction model pluralism^ [3].

Researchers and clinicians must pay closer attention to
the logic of knowledge translation if they hope to develop

a rigorous science of translational medicine. BClosing the
research-to-practice gap^ requires first understanding how
to close the inferential gap between study populations and
real-world patients.
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