
Editorial

Lost in Translation?
Evaluating the Generalizability of Randomized Controlled Trial
Findings to Broad Clinical Practice

Randomized controlled trials (RCT) are often considered the gold stan-
dard for establishing causality between an intervention and an out-

come in clinical medicine.1 Ideally, through the process of randomization,
investigators can control for unmeasured confounders (ie, factors affecting
the relationship of interest that may not be known, cannot be seen, or are
difficult to measure) such that the only difference between the groups is
the exposure of interest. In a well-designed, well-conducted RCT, this
fundamental principle gives us (clinicians, patients, researchers, policy-
makers) a degree of certainty in our understanding of the intervention’s
effects on the outcome.

The ability to ascertain causality through an RCT is not without
trade-offs, many of which may affect the trial’s generalizability.2,3 For
one, conventional RCTs often are designed to investigate the effect of
one intervention on a primary outcome in a single-study population.
This study population, defined by preset inclusion criteria, is shaped
by an expected effect of the intervention and the study’s feasibility (eg,
number of patients expected, planned length of recruitment, resources
required, and cost). Direct conclusions from the trial can be applied to
the same intervention in the same study population with reasonable
certainty; the external validity of the results is not guaranteed when
extrapolating the findings to similar, but not identical, interventions or
to other patient populations. Even in well-designed trials, RCTs that
randomize individual participants are required to inform them of the
study protocol and then obtain their voluntary consent before being
included. Participants who agree to participate may be, and often are,
different from the general population. Thus, it is important to question
how the findings from an RCT can be applied to and translate into every
day clinical practice.

Studies that evaluate the translation of RCT results into the “real
world” (not the controlled environment of a trial) are valuable in shaping
our understanding of a study’s generalizability and providing us with
additional evidence to better inform our clinical decision making and
patient counseling. As with an RCT, it is similarly important to critically
evaluate these observational studies, which may be more prone to bias.

This month’s issue of the Obstetrics & Gynecology features two studies
(see pages 239 and 242) examining the effects of the ARRIVE (A Ran-
domized Trial of Induction Versus Expectant Management) trial on
obstetric practice and outcomes.4–6 Published in 2018, the ARRIVE trial
randomized more than 6,000 nulliparous patients to induction of labor
between 39 0/7 and 39 4/7 weeks of gestation compared with expectant
management and showed that induction of labor did not increase adverse
neonatal outcomes (primary outcome). As secondary outcomes,
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individuals randomized to induction had 16% lower
risk of cesarean delivery and 36% lower risk of hyper-
tensive disorders of pregnancy (HDP) than those in
the expectant management group. To achieve the
planned enrollment, more than 50,000 patients had
to be screened for their eligibility and interest in par-
ticipation, which has raised some concerns about the
external validity of the trial.7

In the study by Futterman et al,5 the authors
examine for the associations of induction on HDP
in nulliparous patients before and after the
ARRIVE trial using U.S. vital statistics data. They
demonstrate that the rates of HDP among individ-
uals undergoing 39-week inductions decreased after
the trial. As the authors note, their findings likely
represent an increase in non–medically indicated
inductions at 39 weeks of gestation after the trial,
thereby lowering the relative number of individuals
being induced for HDP at the same gestation. The
study design and the limited granularity of birth
certificate data (eg, unknown timing of HDP in
relation to induction) prevents us from inferring
causality about whether the increased use of
induction of labor resulted in less HDP. In contrast,
the authors report that HDP rates among all nul-
liparous individuals delivering at 39 weeks of ges-
tation or later (not just inductions at 39 weeks) were
higher than expected in the post–ARRIVE period.8

It remains possible that factors other than the
changing practice of induction may have been
influencing HDP rates during the study period (eg,
the coronavirus disease 2019 [COVID-19] pan-
demic), thereby obscuring the true association with
induction of labor after the ARRIVE trial.9

Nethery et al6 also examine for population effects
of the ARRIVE trial in 13 hospitals participating in a
perinatal quality collaborative. In contrast to the Fut-
terman et al study, which used a nationwide sample,
there were many fewer patients included; however,
the Nethery et al study is strengthened by the use of
granular, chart-abstracted clinical data and its quasi-
experimental study design. Quasi-experimental
designs, like the interrupted time series model used
in this study, conceptualize the introduction of a
new policy or practice as a natural experiment and
can account for unmeasured confounders that may
bias traditional observational study designs. Nethery
et al report that the ARRIVE trial did change clinical
practice by increasing inductions in nulliparous
patients, including an increase in elective inductions
from 3.6% to 10.8%. However, there were no changes
in the rates of cesarean delivery or HDP. The authors
note several possibilities for their findings compared

with the RCT results, including the relatively low rate
of elective inductions overall, the increase in elective
inductions among individuals outside the original tri-
al’s eligibility criteria, and the differences in baseline
prevalence of the outcomes between the study sites
and this patient population (eg, observed cesarean
delivery rate of 27% vs 22% in the study).

These studies attempt to shed light on the
generalizability of the ARRIVE trial results using
different sources of population data and should
prompt clinicians to consider how they routinely
counsel their patients on the benefits of non–
medically indicated induction of labor. To date, the
best evidence of benefit (reduction in risk of cesarean
delivery and HDP) for these inductions remains in
nulliparous patients between 39 0/7 and 39 4/7 weeks
of gestation. Although the Futterman et al and Neth-
ery et al studies do not refute the RCT’s findings, they
do not convincingly demonstrate the same benefits of
induction outside of the study population. Neither
study examines other considerations that may go into
the decision making and counseling around induction
of labor, such as the patient’s experience or preference
for spontaneous labor—topics that remain important to
understand and are challenging to ascertain from
population-based data.

By design, conventional RCTs often investigate a
narrowly focused research question in a specific
population. Post–dissemination and implementation
studies, especially those that use robust designs
and minimize bias in observational data, are one tool
that can give us insight into the generalizability of a
trial’s results when applied to populations both similar
to the that in the original study and those in which the
findings have been extrapolated. Studies such as these
by Futterman et al and Nethery et al have yet to arrive
at a consensus on whether and how the benefits of
non–medically indicated induction of labor translate
more broadly to clinical practice.
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