Academic Year-end Changeover and Stroke Outcomes
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Background: Lower quality of care and poorer outcomes are suspected when new
trainees (eg, residents) start in July in teaching hospitals, the so-called “the July ef-
fect.” We evaluated outcomes and processes of care among patients with an acute
ischemic stroke (AIS) admitted in July versus other 11 months of the year. Methods:
We evaluated AIS patients admitted to 11 tertiary stroke centers in Ontario, Canada
between July 1, 2003, and March 31, 2008, identified from the Registry of the
Canadian Stroke Network. The main outcomes were death at 30 days and poor func-
tional outcome defined as death at 30 days or a modified Rankin Scale 3-5 at
discharge. Results: Of 10,319 eligible AIS patients, 882 (8.5%) were admitted in
July and 9437 during the remaining months. There was no difference in baseline
characteristics or stroke severity between the 2 groups. Patients admitted in July
were less likely to receive thrombolysis (12% vs. 16%; odds ratio (OR), .72; 95% con-
fidence interval (CI), .59-.89), dysphagia screening (64% vs. 68%; OR, .86; 95% CI, .74-
.99), and stroke unit care (62% vs. 68%; OR, .78; 95% CI, .68-.90). July admission was
not associated with either of higher death at 30 days (adjusted OR, .88; 95% ClI, .74-
1.03) or poor functional outcome (adjusted OR, .92; 95% CI, .74-1.14). Results re-
mained consistent in the sensitivity analysis by including both July and August as
part of the “July effect.” Conclusions: AIS patients admitted to tertiary stroke centers
during July had similar outcomes despite slightly less frequent thrombolysis and
stroke unit care. Key Words: Outcomes—care quality—process measures—

thrombolysis—acute ischemic stroke.
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ACADEMIC YEAR-END AND STROKE OUTCOMES

At the beginning of academic year, physicians recently
graduated from medical schools begin their training and as-
sume responsibilities for patient care in teaching hospitals.
Starting physicians or interns in teaching hospitals, although
supervised by attending physician, usually bear the first-
line duty for managing patients. Thus, less experienced staff
having new roles may influence access to care and
contribute to adverse outcomes in patients managed at the
beginning of academic year—the so-called “July Effect.”"”

Increase of medication errors and in-hospital mortality
in July has been reported from teaching hospitals.”” A
recent study evaluated mortality in acute myocardial
infarction also reported a 20% higher mortality in high
risk patients who admitted in July than those who
admitted in May.” In contrast, other studies observed no
association between July admission and intensive care
mortality”” or adverse outcome.” "

Stroke is a leading cause of death and disability world-
wide,'* and a medical emergency. Rapid triage and diag-
nostic/therapeutic decisions are needed in acute stroke
care. Management of acute stroke in teaching hospitals
may follow standardized protocol,” but the treatment
of time-sensitive conditions depends on physicians’
training and experience. Besides, more than half of the
strokes are expected to be managed at teaching hospi-
tals.'®'” However, limited information is available on
the so-called “July effect” in stroke care and outcome.'”

Our aim was to determine whether acute ischemic
stroke (AIS) patients admitted in July had the following:
(1) a higher mortality; (2) poorer functional outcomes;
and (3) lower utilization of specialized care compared
with patients admitted other months of the year.

Methods
Data Sources

We conducted a retrospective cohort study using the data
from the Registry of the Canadian Stroke Network (RCSN).
The RCSN is a clinical database of more than 40,000 patients
diagnosed with an acute stroke or transient ischemic attack.
The phase 3 of the RCSN began in July 2003 and involved
continuous prospective data on all consecutive patients
seen in the emergency department (ED) or admitted to hos-
pital with stroke in participating institutions in the prov-
inces of Ontario (population = 12,160,282 in 2006) and
Nova Scotia (population = 913,462 in 2006) Canada.

Hospital readmissions and ED visits were identified
through the Canadian Institute for Health Information
and the National Ambulatory Care Reporting System,
respectively. Demographic data, including date of birth,
gender, and date of decease, are provided by the Regis-
tered Persons Database.

Participants

We included patients who were 18 years of age or older
with a primary diagnosis of an AIS and admitted to the
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tertiary stroke centers in Ontario (n = 11) between July
1, 2003, and March 31, 2008. Patients admitted to institu-
tions in Ontario only were included in this study because
of availability of administrative data linkages.

We excluded patients with missing data on outcome or
functional status at discharge (n = 96). Patients with tran-
sient ischemic attack were not included in this study as
they have different outcomes (eg, risk of death and
disability). Patients with hemorrhagic strokes were also
not included because they are likely to receive different
care pathways and surgical procedures. For individuals
with more than 1 ischemic stroke event during the study
time frame, only the first event was included.

Exposure

Patients in the exposure group were admitted at the
beginning of the academic year (from July 1 to July 31)
to acute care institutions participating in the RCSN. The
control group consisted of patients admitted in all other
months of the study period except July.

Outcome Measures

The 2 main outcomes were death that occurred within
30 days after the stroke admission and poor functional
outcome defined as death at 30 days or disability at
discharge. Disability was defined as having a modified
Rankin Scale (mRS) 3-5. For all included patients, the
mRS was abstracted from patient charts according to the
neurologic assessment at discharge. We also analyzed 5
additional secondary clinical outcomes, including the
following: (1) death at 3 months; (2) institutionalization
at discharge; (3) length of hospital stay; (4) hospital read-
missions or presentation to the ED within 30 days from
discharge (any reason); and (5) hospital readmission
within 30 days from discharge due to stroke.

Process and Performance Measures

We selected 10 key process measures as proposed by
the Canadian Stroke Quality of Care Study Expert
Panel,' and the American Heart Association/American
College of Cardiologists Quality of Care and Outcomes
Research in CVD and Stroke Working Groups.”’

Specifically, thrombolysis among candidates who met
the present criteria for thrombolysis, antithrombotic
medication within 48 hours of admission, discharge use
of anticoagulation for atrial fibrillation, dysphagia
screening, admission to designated stroke units, manage-
ment by stroke neurologist, discharge use of statins,
discharge use of antithrombotics, physiotherapy, and ca-
rotid imaging study during hospitalization. We compared
these process measures between patients admitted in July
with those admitted in other months.
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