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Health economics of cerebrovascular
disease
Can we do better?

In the face of an aging population, the already sub-
stantial burden of stroke will likely increase. Efforts
to optimize service implementation and organization,
as well as monitor health care costs, must comple-
ment the quest for better therapies to prevent and
treat stroke.

In this issue of Neurology®, Buisman et al.1 report
on acute hospital costs relating to inpatient and out-
patient care for patients with TIA and stroke present-
ing to Dutch hospitals during 2010. Key observations
include the higher cost for inpatient than for outpa-
tient care ($3,173 vs $754 for TIA and $6,845 vs
$636 for stroke) and the importance of length of stay
as the main driver of the higher inpatient cost, fol-
lowed by cost of investigations. Furthermore, hospital
length of stay for stroke patients has decreased over
time as compared with data from prior publications
(27–30 days in the 1990s2–4 down to 8.8 days for
stroke in the current study).

Given that hospital days are the main driver of
cost, and hospital length of stay has decreased, the
data indirectly suggest that acute hospital cost per
patient has reduced over time. The authors propose
that this reduction is a result of improved organiza-
tion of stroke services and advances in stroke therapies
such as thrombolysis. These factors undoubtedly
contribute; however, we must be cautious about
making assumptions about cost of stroke care based
on the acute hospital event alone. Stroke often neces-
sitates long-term management after hospital dis-
charge. While the current study includes estimates
of acute inpatient and some outpatient costs, it omits
cost incurred from inpatient and outpatient rehabili-
tation, community services, or transitions in care, pre-
cluding estimates for total economic burden
attributable to stroke.

In recent years, pressure to shorten hospital stays
has led to earlier discharges and more intensive com-
munity care.5 While postdischarge care, such as clini-
cian home visits, may result in better outcomes, they
incur additional cost. An exhaustive estimate of total
cost related to stroke burden may not be possible
based on the current study. However, novel insights

are provided that may have implications for day-to-
day management of stroke patients, or at a minimum,
suggest opportunities to improve current care
strategies.

For example, if outpatient TIA management costs
one-quarter of inpatient care, then should not the
organization of available outpatient services be a pri-
ority to achieve rapid assessment and management
and thereby reduce admissions? What does a TIA
patient gain from sitting on a ward with 24/7 nursing
for an average of 3.6 days given that the thrombolysis
rate in these patients is miniscule?6 Buisman et al.1

found that investigations also contribute to overall
costs, so any time spent in the hospital awaiting in-
vestigations will increase length of stay and cost. Yet
they also found that only 3.3% of patients underwent
carotid endarterectomy, which poses the question
whether all TIA and stroke patients need to undergo
carotid imaging. In fact, targeted carotid imaging,
based on careful patient selection, has been associated
with health care efficiency gains.7 Buisman et al.1 fur-
ther found that length of stay was reduced when
patients were admitted Monday through Thursday
compared with Friday through Sunday. If weekend
admissions lengthen hospital stays substantially, do
we need to work toward 24/7 full staffing in all hos-
pitals? Should TIA patients presenting on Friday start
medical therapy and then return for further outpa-
tient management on Monday rather than occupying
a hospital bed all weekend?

The authors of the present study also looked at the
interaction between patient demographics and treat-
ment costs and found that inpatient stroke costs rose
by $32 per each additional patient year of age, sug-
gesting a need to focus our efforts on optimizing care
for the elderly with stroke. Perhaps early geriatric
team input on elderly stroke patient admissions
would be of value, as this strategy is beneficial in
the treatment of other health conditions that affect
older patients.8

Finally, the authors considered differences
between types of hospitals and locations and found
that fewer than 10% of patients were assessed at
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academic hospitals, but inpatient hospitalization costs
associated with stroke care were generally higher in
nonacademic hospitals. In part, this may be attribut-
able to lesser availability and efficiency of care
provided in nonacademic hospitals, suggesting oppor-
tunities to identify and apply strategies that are effec-
tive in larger, academic institutions. Differences in
case mix may also contribute to this finding, but this
requires further investigation. Resource allocations by
hospital type may need to be reviewed and more stud-
ies are needed that include smaller hospitals to further
add to the evidence base. At a minimum, academic
clinicians could consider increasing their outreach
to their nonacademic neighbors to offer support
and innovation sharing.

Future research should expand to include rehabil-
itation, community, and transition of care-related
costs. We need to continue to broaden our under-
standing of factors contributing to costs including
variations across hospitals, patient characteristics,
and different models of care and implement available
evidence such as presented by Buisman et al. to
ensure that we use our limited resources to the opti-
mal benefit of our patients now and into the future.
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