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Observational studies and the
chicken and egg issue in stroke

Tara Purvis and Dominique A. Cadilhac

In a News & Views article (Are care and
outcomes better for participants of stroke
trials? Nat. Rev. Neurol. 12, 498-499; 2016),
Mary Joan Macleod and Carl E. Counsell
commented on our recent publication?, in
which patients with stroke who participated
in research were found to receive better care
and experience fewer in-hospital deaths than
patients not participating in research. We
thank Dr Macleod and Dr Counsell for their
interest in our article, and for their comments,
which highlighted the limitations of observa-
tional studies for exploring this topic. Overall,
the important message was that research par-
ticipants appear to have a greater likelihood
of receiving care in stroke units. Therefore,
are the observed benefits attributable to
participation in research, or to the fact that
being on a stroke unit — which in itself is
known to improve outcomes — increases the
opportunity to take part in research studies?
We agree that it was not possible for us
to adjust for all potential confounders, as is
often the case in nonrandomized studies. In
particular, we were unable to adjust for the
fact that patients who participate in research
are often a prognostically more favourable
group, as poor health and existing comorbidi-
ties generally preclude patients from partici-
pating in research with long-term follow-up.

The likelihood of residual confounding was
clearly stated in our discussion. Although the
odds ratio for in-hospital death was large fol-
lowing adjustment for the available confound-
ers, the imprecision of this result was apparent
from the wide confidence intervals reported
in our paper. This level of uncertainty guided
our conservative conclusion that those who
participate in research “potentially have
improved in-hospital survival”

Macleod and Counsell highlighted the fact
that some trials can increase the risk of harm,
and noted two randomized controlled trials
(RCTs) that were halted early due to this risk’.
We agree that this situation can arise, and
that adverse events need to be closely moni-
tored. However, our definition of research
participation was not restricted to RCTs.
As explained, the type of study to which the
patient consented was unknown. Therefore,
it is possible that some patients in our study
were participating in observational studies or
translational research, where research partici-
pation might have little or no bearing on the
risk of an adverse outcome. Furthermore,
early termination of RCTs is not always due
to adverse outcomes. A recent endovascu-
lar clot retrieval trial was ended by the Data
and Safety Monitoring Committee owing to
the loss of equipoise® in light of significant

LINK TO ORIGINAL ARTICLE

reductions in disability from similar trials
that had finished. In addition, the limited
number of patients with acute stroke enrolled
in research (5%) that we reported on may be
an artefact of the limited number and type
of hospitals that offer research (30% in 2011,
41% in 2013). Therefore, further to improv-
ing participation rates of patients in research,
there is also scope for more Australian
hospitals to be involved in research.

It was evident that patients who par-
ticipated in research were more likely to
be treated in a stroke unit, which will have
contributed to an increased likelihood of
receiving a range of different evidence-based
(process-of-care) interventions*®. In response
to the commentary by Macleod and Counsell,
we performed an additional sensitivity analy-
sis, using multi-level random effects logistic
regression, to adjust for the effects of stroke
unit care and patient clustering at the hos-
pital level on the adherence to processes of
care. Following this level of adjustment,
greater access to allied health and other
acute treatments such as treatment with
thrombolysis were still more likely to be pro-
vided to research participants than to non-
participants in our cohort (TABLE 1). Access
to stroke unit care in Australia remains sub-
optimal, with only 67% of patients treated in
a stroke unit according to the 2015 National
Audit®. It was not evident whether being
treated in a stroke unit increased the likeli-
hood of being considered for research or,
conversely, whether patients recruited to a
research study were more likely to get access
to stroke units. Regardless of the reason, the
greater likelihood of stroke unit care among
research participants should be considered

Table 1| Comparison of univariate and multilevel regression analyses

Variable Univariate analyses* Multilevel regression analyses*
Research participants  Non-research P-value aOR 95% ClI P-value
participants
Brain scan within 24 h 423/463 (91%) 7,886/8,880 (90%) 0.2 1.1 0.8-1.5 0.7
Treated with thrombolysis 72/396 (18%) 366/7,061 (5%) <0.001 3.8 2.8-5.3 <0.001
Swallow screen/assessed before 103/165 (62%) 1,792/3,231 (56%) 0.04 1.3 0.9-2.0 0.2
food/fluid/oral medications
Physiotherapy within 48 h 339/465 (73%) 5,698/8,879 (64%) <0.001 1.4 1.2-1.8 <0.001
Occupational therapy within 48 h 212/465 (46%) 3,787/8,794 (43%) 0.3 1.1 0.9-1.4 0.3
Speech therapy within 48 h 330/453 (73%) 5,466/8,705 (63%) <0.001 1.3 1.1-1.7 0.014
Aspirin within 48 h if ischaemic stroke 192/292 (66%) 3,750/5,743 (65%) 0.9 1.1 0.8-1.4 0.6
Discharged on antithrombotics if 332/342 (97%) 5,628/5,906 (95%) 0.1 1.0 0.5-2.1 0.9
ischaemic stroke
Discharged on antihypertensives 315/397 (79%) 5,770/7,310 (79%) 0.8 0.9 0.8-1.3 0.9
Education about behaviour change 260/429 (61%) 3,439/7,665 (45%) <0.001 1.9 1.5-2.5 <0.001
Documented care plan for discharge 181/377 (48%) 3,669/7,126 (51%) 0.2 0.9 0.7-1.2 0.8

*As reported in Purvis et al.2. *Outcome in this model was individual process of care; data were adjusted for receiving care in a stroke unit. aOR, adjusted odds ratio.
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clinically meaningful, as stroke units are
the most universally applicable intervention
known to improve outcome after stroke.

Importantly, we agree with the comment
from Macleod and Counsell that it cannot
automatically be assumed that taking part in
clinical trials benefits all patients, and that
patients should not be told that doing so will
improve their outcomes. The importance of
participants being well informed about poten-
tial adverse effects, particularly in the case of
novel interventions, cannot be overstated.
However, our results, which were based on a
national sample, including both organizational
and clinical data, do provide support for the
notion that those patients who participate in
research, irrespective of whether they are ran-
domly assigned to control groups or involved
in observational studies, are likely to receive
increased access to recommended care such
as stroke units, which can provide close moni-
toring and access to a range of health-care
professionals for rehabilitation. As stated, we
also agree that a need exists for further well-
designed research in this area using larger
samples of patients with stroke.
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