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Quality of Care in Women With Ischemic Stroke in the
GWTG Program

Mathew J. Reeves, PhD; Gregg C. Fonarow, MD; Xin Zhao, PhD; Eric E. Smith, MD, MPH;
Lee H. Schwamm, MD; on behalf of the GWTG-Stroke Steering Committee & Investigators

Background and Purpose—Prior studies have suggested worse poststroke outcomes in women. We sought to examine sex
differences in quality of care (QOC) in the Get With The Guidelines-Stroke (GWTG-Stroke) program.

Methods—We analyzed the relationships between sex and QOC as well as outcomes (in-hospital mortality and discharge
home) using multivariable logistic regression models in 383 318 acute ischemic stroke admissions from 1139 hospitals
that participated in the GWTG-Stroke program between 2003 to 2008. QOC was measured using 7 predefined
performance measures and a defect-free care summary measure (defined as the proportion of patients who received all

eligible interventions).

Results—Compared to men, women were older and more likely to present by ambulance. They were also more likely to
have a past medical history of atrial fibrillation or hypertension, and less likely to have a history of heart disease,
dyslipidemia, or smoking. Although sex differences in individual performance measures were relatively modest they
consistently identified women as being less likely to receive care compared to men. Overall, women received less
defect-free care than men (66.3% versus 71.1%, adjusted odds ratio [aOR]=0.86; 95% confidence interval [CI] 0.85 to
0.87) and were less likely to be discharged home (41.0% versus 49.5%, aOR=0.84, 95% CI 0.83 to 0.85). Although
crude mortality was higher in women (6.0% versus 5.2%), this difference was eliminated after risk adjustment

(aOR=1.03, 95% CI 0.99 to 1.06).

Conclusions—Quality of care for women with ischemic stroke was lower than that for men, and women were less likely
to be discharged home. Further study is warranted to identify the causes and consequences of these sex-based differences

in care. (Stroke. 2009;40:00-00.)
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S troke in women is increasingly recognized as an impor-
tant clinical and public health problem.! Because women
have a longer life expectancy and have higher stroke mortal-
ity in the oldest age groups, more stroke events occur in
women than in men.2 Moreover, this sex difference in the
number of stroke events is expected to increase dramatically
over the next few decades.! Women have worse functional
outcomes after a stroke than men, and these differences
continue despite adjustment for baseline differences in age,
stroke risk factors, and other comorbidities.>3 At the time of
their stroke event women are about 4 to 5 years older on
average than men, and this difference could impact the
appropriateness or timeliness of acute stroke care.>#-1° Lower
quality of acute stroke care in women could contribute to
poorer poststroke outcomes in women. Our objective was to
examine sex differences in the quality of care in the Get With
The Guidelines-Stroke (GWTG-Stroke) population.

Methods

The GWTG-Stroke program has been in development since 2000.
Details of the design and conduct of the GWTG-Stroke program
have been previously described.!'-!3 After an initial pilot phase
conducted in 8 states,'! the program was made available in April
2003 to any hospital in the United States. Data from hospitals that
joined the program anytime between April 2003 and June 2008 were
included in this analysis. Each participating hospital received either
human research approval to enroll cases without individual patient
consent under the common rule, or a waiver of authorization and
exemption from subsequent review by their Institutional Review
Board. Outcome Sciences Inc serves as the data collection and
coordination center for GWTG. The Duke Clinical Research Institute
serves as the data analysis center and has an agreement to analyze the
aggregate deidentified data for research purposes.

Case Identification and Data Abstraction

Trained hospital personnel were instructed to ascertain consecutive
acute stroke admissions by either prospective clinical identification,
retrospective identification using International Classification of Dis-
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eases (ICD)-9 discharge codes, or a combination. Methods used for
prospective identification varied, but included regular surveillance of
emergency department records (ie, presenting symptoms and chief
complaints), ward census logs, or neurological consultations.'* The
eligibility of each acute stroke admission was confirmed at chart
review before abstraction.

Patient data were abstracted by trained hospital personnel using an
Internet-based Patient Management Tool (PMT) (Outcome Sci-
ences). These included demographics, medical history, initial head
computerized tomography findings, in-hospital treatment and events,
discharge treatment and counseling, mortality, and discharge desti-
nation. All patient data were deidentified before submission. Data on
hospital-level characteristics (ie, bed size, academic or nonacademic
status, annual volume of stroke discharges, and geographical region)
were obtained from the American Hospital Association.'s

Patient Population

Among all ischemic stroke admissions from hospitals that partici-
pated in the program between April 2003 and June 2008, we
excluded 7562 (2.0%) cases from 17 hospitals that provided incom-
plete medical history data, and 365 (0.01%) cases were excluded
because of missing information on sex or age. The final analysis
sample consisted of 383 318 ischemic stroke admissions from 1139
hospitals.

Quality of Care Definitions

The following 7 predefined performance measures, selected by the
GWTG-Stroke program as primary targets for stroke quality im-
provement efforts,'® were used to compare the quality of care (QOC)
in male and female ischemic stroke admissions:

Acute Performance Measures

® [V tPA in patients who arrive <2 hours after symptom onset (IV
tPA <2 hours)

® Antithrombotic medication within 48 hours of admission (early
antithrombotics)

® DVT prophylaxis within 48 hours of admission (DVT prophylaxis)

Discharge Performance Measures

Antithrombotic medication (antithrombotics)

® Anticoagulation for atrial fibrillation (anticoagulation for AF)
Cholesterol treatment if LDL >100 mg/dL or LDL not docu-
mented (LDL 100 or ND)

® Counseling or medication for smoking cessation (smoking cessation)

We used two different measures to summarize the overall QOC in
male and female patients.!3-!7 We calculated the binary defect-free
measure of care,'” which is defined as the proportion of patients who
received all of the interventions that they were eligible for. A
composite measure of care,'*!7 defined as the total number of
interventions performed among eligible patients divided by the total
number of possible interventions among eligible patients, was also
calculated. The composite score is a summary of performance on all
7 individual performance measures and represent the proportion of
care opportunities that were fulfilled by the hospitals.

Statistical Analysis
Contingency tables were generated to explore the relationship
between sex and other demographic and clinical variables, and
hospital-level characteristics. Similarly, contingency tables were
generated to explore the relationship between sex and compliance
with the individual and summary QOC measures. Pearson Chi-
square test for nominal data and Wilcoxon rank sum tests for ordinal
and continuous data were used as tests for statistical associations.
Because of the large size of the data set statistical significance was
defined as P=0.01.

The relationship between sex (female versus male) and compli-
ance with individual QOC measures was further examined using

multivariable logistic regression models. To account for within-
hospital clustering, generalized estimating equations (GEE) were
used to generate both unadjusted and adjusted models.'® Given the
large data set, traditional model building approaches that identify
independent predictors based on statistical significance were not
used. Instead, the final models were adjusted for the following
prespecified potential confounders: age, race, past medical history
and risk factors (including atrial fibrillation, previous stroke/TIA,
coronary heart disease or prior myocardial infarction [CAD/prior
MI], carotid stenosis, diabetes, peripheral vascular disease, hyper-
tension, dyslipidemia, and current smoking), and hospital size and
type. An identical modeling approach was used to explore the
relationship between sex and 3 binary outcome measures ie, in-
hospital mortality, discharged status (home versus other), and length
of stay (LOS; >4 days versus <=4 days; this cut point represented
the median LOS).

We examined the relationship between sex and the two summary
measures of care using separate multivariable logistic regression
models adjusted for the same prespecified set of potential confound-
ers. Because the composite measure was highly skewed and not
normally distributed we used a previously developed modeling
approach,'3 where each care opportunity for which a patient was
eligible for contributed an observation to the logistic regression
model (value=1 if measure was met; O if not). GEE based models
were again was used to account for within-hospital clustering.'®

Finally, we also explored interaction effects between sex and age
for the defect-free care and mortality models, with interactions
deemed statistically significant at P=0.001 level. All statistical
analyses were performed using SAS Version 9.1 software (SAS
Institute).

Results

Of 383318 ischemic stroke admissions, just over half
(52.6%) were women. Table 1 compares the demographic
and clinical characteristics of female and male patients.
Women were older (mean 73.3 versus 68.5) with many more
in the >80 year category (40% versus 25%). Women were
also more likely to present by ambulance (60.1% versus
56.8%), to have a past medical history of atrial fibrillation
(20.4% versus 15.6%) and hypertension (76.5% versus
71.9%), but were less likely to have a history of CAD/prior
MI (24.0% versus 32.0%), dyslipidemia (34.2 versus 38.1%),
or current smoking (15.2% versus 23.7%; Table 1).

Performance on all individual QOC measures was lower in
female patients compared to males, although most of these
differences were small, despite being statistically significant
(Table 2). The largest differences were seen in the proportion
of women arriving within 2 hours treated with IV tPA (ie,
55.8% versus 59.4%), and in the appropriate treatment of
lipid disorders (69.3% versus 76.1%). However, the 2 sum-
mary measures demonstrated that women received defect-
free care (66.3% versus 71.1%) or composite care (86.3%
versus 88.5%) less often than men (Table 2).

We observed important sex differences in unadjusted
stroke-related outcomes at discharge (Table 3). Women had a
higher in-hospital case fatality rate (6.0% versus 5.2%), were
less likely to be discharged home (41.0% versus 49.5%), and
were more likely to be discharged to a skilled nursing facility
(24.0% versus 16.3%) or hospice (4.2% versus 2.3%) com-
pared to men. Length of stay was similar in men and women.

After multivariable adjustment, the modest sex differences
in the compliance with individual performance measures
remained. Compared to men, the adjusted ORs for receiving
any of the 7 individual measures were all <1.0 for women—
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Table 1. Association Between Demographics, Clinical Characteristics and Hospital Characteristics, and Sex Among
Ischemic Stroke Admissions
Total Male Female
Variable Level n (%) n (%) n (%) P Value+
Total 383 318 100 181612 47.4 201706 52.6
Demographics
Age, y Median 73.0 70.0 77.0 <0.0001
Mean 71.0 68.5 73.3
Age, y =80 128 537 335 45173 249 83 364 41.3 <0.0001
70 and <80 96 798 25.3 46 799 25.8 49 999 24.8
60 and <70 71 866 18.8 40 741 22.4 31125 15.4
50 and <60 52 075 13.6 30814 17.0 21261 10.5
<50 34 042 8.9 18 085 10.0 15957 7.9
Race* White 282 430 73.7 133 820 73.7 148 610 73.7 <0.0001
Black 56 554 14.8 25 442 14.0 31112 15.4
Hispanic 17 076 45 8891 49 8185 4.0
Other 27 258 71 13 459 7.4 13799 6.8
Arrival mode
Arrival mode Ambulance 224 386 58.5 103 108 56.8 121278 60.1 <0.0001
Other 124 297 324 61 869 34.0 62 428 31.0
Not documented 34 635 9.0 16 635 9.2 18 000 8.9
Medical history
Atrial fibrillation* 68 974 181 28 167 15.6 40 807 20.4 <0.0001
Previous stroke/TIA* 115923 30.4 53 368 29.6 62 555 31.2 <0.0001
CAD/prior MI* 105931 27.8 57 791 32.0 48 140 24.0 <0.0001
Carotid stenosis* 17179 45 9183 5.1 7996 4.0 <0.0001
Diabetes mellitus* 114 609 30.1 56 176 3141 58 433 29.1 <0.0001
PVD* 19 558 5.1 10 337 5.7 9221 4.6 <0.0001
Hypertension* 283188 74.3 129 810 71.9 153 378 76.5 <0.0001
Dyslipidemia* 137 407 36.1 68 830 38.1 68 577 34.2 <0.0001
Current smoker* 73303 19.2 42 815 23.7 30488 15.2 <0.0001
Hospital characteristics
No. of beds Median 379 229 380.0 179718 382.0 199 511 375.0 <0.0001
Mean 448.0 453.5 443.0
Hospital type* Academic 235 696 61.5 113 110 62.3 122 586 60.8 <0.0001
Nonacademic 142 946 37.3 66 313 36.5 76 633 38.0
No. of stroke 0 to 100 30918 8.1 14125 7.8 16 793 8.3 <0.0001
discharges
101 to 300 142 988 37.3 67 519 37.2 75 469 37.4
301+ 151 383 39.5 72 389 39.9 78 994 39.2
Missing 58 029 15.1 27 579 15.2 30 450 15.1

+P values are based on Pearson chi-square tests for categorical row variables, or chi-square rank based group means score statistics for

continuous/ordinal variables. *Missing observations were <2% of the total.

CAD/PriorMI indicates coronary heart disease or myocardial infarction; PVD, peripheral vascular disease.

varying from 0.95 (DVT prophylaxis and smoking cessation)
to 0.82 (lipid therapy; Table 4). The adjusted OR for the
defect-free measure of care was 0.86, indicating that the odds
of receiving defect-free care was 14% lower in women.
Similar results were found for the composite measure of care
(Table 4).

Adjustment for potential confounding variables had a
larger impact when stroke-related outcomes were analyzed.
The OR for the sex difference in discharge home changed

from 0.71 (unadjusted) to 0.84 in the final multivariable
model. (Table 4). The unadjusted OR for in-hospital mortality
was 1.18, but after adjustment the risk of mortality was no
longer significantly elevated in women (OR=1.03, 95% CI
0.99 to 1.06). After adjustment the OR for women being
hospitalized longer than 4 days was modestly elevated
(OR=1.09, 95% CI 1.07 to 1.10).

There was a strong interaction between sex and age in the
defect-free care model (P<<0.001). Comparison of the pro-
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Table 2.  Association Between Performance Measures and Summary Measures of Care and Sex Among Ischemic
Stroke Admissions
Total Male Female

Variable n (%) n (%) n % P Value+

Total 383318 100.0 181612 47.4 201 706 52.6

Performance measures
IV tPA<<2 hour' 14 460 57.6 7424 59.4 7036 55.8 <0.0001
Early antithrombotics? 245500 94.2 113 843 94.7 131 657 93.6 <0.0001
DVT prophylaxis® 212 436 88.6 96 022 89.4 116 414 87.9 <0.0001
Antithrombotics* 308 163 94.7 148 672 95.2 159 491 94.3 <0.0001
Anticoagulation for AF® 39 086 88.7 17 159 89.7 21927 88.0 <0.0001
LDL 100 or ND © 182 267 72.6 91789 76.1 90 478 69.3 <0.0001
Smoking cessation’ 52 787 86.0 30927 86.4 21 860 85.5 0.0021
Defect-free measure® 255 260 68.6 125 656 711 129 604 66.3 <0.0001
Composite measure® 255 260 87.3 125 656 88.5 129 604 86.3 <0.0001

+P values are based on Pearson chi-square tests for categorical row variables, or chi-square rank based group means score statistics for
continuous/ordinal variables. *Missing observations were <2% of the total. D/C indicates discharge.

"Patients presenting within 2 hours of symptom onset who receive IV tPA within 3 hours of symptom onset.

2Antithrombotic therapy prescribed within 48 hours of hospitalization, includes antiplatelet or anticoagulant therapy.

Spatients who are at risk of DVT (nonambulatory) who receive DVT prophylaxis within 48 hours of hospitalization, includes warfarin, heparin, other

anticoagulants, or pneumatic pressure devices.
“Antithrombotic therapy prescribed at discharge.

SAnticoagulation therapy prescribed at discharge for patients with AF documented during hospitalization, including therapeutic doses of warfarin,

heparin, or other anticoagulants.

SLipid lowering agent prescribed at discharge in eligible patients. Eligible patients were defined as: (1) if LDL>100, (2) if patient on lipid lowering

agent at admission, or (3) if LDL was not measured.

“Smoking cessation intervention (medication or counseling) provided at discharge.
8Defect-free care represents the proportion of subjects who received all of the measures that they were eligible for.
9Composite care represents the proportion of all eligible care opportunities that were completed.

portions of male and female patients who received defect-free
care by age showed a consistent sex disparity (Figure). After
including a sex*age interaction term in the multivariable
model, the ORs for defect-free care in females decreased in a

linear fashion as age increased. For example, OR=0.90 (at
age 50), OR=0.88 (at age 60), OR=0.86 (at age 70),
OR=0.84 (at age 80), and OR=0.82 (at age 90). All of these
estimates were statistically significant at P<<0.001. This

Table 3. Association Between Stroke-Related Outcomes at Discharge and Sex Among Ischemic Stroke Admissions

Total Male Female
Variable Level n (%) n (%) n (%) P Value+
Total 383318 100 181612 474 201 706 52.6
Discharge status
Died 21 426 5.6 9360 5.2 12 066 6.0 <0.0001
Discharge destination Home 172 607 45.0 89 959 49.5 82 648 41.0 <0.0001
(if alive)
Skilled nursing 77970 20.3 29590 16.3 48 380 24.0
facility
Rehabilitation 80 167 20.9 38780 21.4 41 387 20.5
Hospice 12679 3.3 4224 2.3 8455 4.2
Transfer to acute 11 081 2.9 5871 3.2 5210 2.6
care facility
Other 7388 1.9 3828 2.1 3560 1.8
Ambulatory status Independent 165 038 43.1 87177 48.0 77 861 38.6 <0.0001
With assistance 107 863 28.1 47 804 26.3 60 059 29.8
Unable 73 596 19.2 29 267 16.1 44 329 22.0
Not documented 36 821 9.6 17 364 9.6 19 457 9.7
Length of stay, days* Median 4.0 4.0 4.0
Mean 5.8 58 5.8

*Excludes subjects who were transferred to another facility or did not have a valid admission or discharge date (final n=329 747).
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Table 4. Unadjusted and Adjusted Odds Ratios (OR) With 95% Confidence Intervals (Cl) for Sex Differences (Female vs

Male) in Performance Measures and Outcome Measures

Unadjusted Adjusted +
Outcome Total n* OR 95% Cl P Value OR 95% Cl P Value
Performance measures
IV tPA 2 hour 24 445 0.88 0.84,0.92 <0.001 0.91 0.86, 0.95 <0.001
Early antithrombotics 255172 0.84 0.81,0.86 <0.001 0.87 0.85,0.90 <0.001
DVT prophylaxis 234 477 0.91 0.89, 0.92 <0.001 0.95 0.92,0.97 <0.001
Antithrombotics 319 277 0.86 0.83,0.88 <0.001 0.91 0.88,0.94 <0.001
Anticoagulation for AF 43108 0.86 0.81,0.90 <0.001 0.93 0.88,0.98 0.008
LDL 100 or ND 246 217 0.74 0.73,0.76 <0.001 0.82 0.80, 0.84 <0.001
Smoking cessation 60 455 0.94 0.90, 0.98 0.007 0.95 0.91,0.99 0.031
Defect-free measure 363 868 0.82 0.81,0.84 <0.001 0.86 0.85, 0.87 <0.001
Composite measure 363 868 0.86 0.85,0.87 <0.001 0.90 0.89, 0.91 <0.001
Outcomes
Length of stay (> 4 days) 322 346 1.13 1.11,1.15 <0.001 1.09 1.07,1.10 <0.001
Discharge home 349705 0.71 0.70,0.72 <0.001 0.84 0.83,0.85 <0.001
Mortality (all patients) 370745 1.18 1.15,1.22 <0.001 1.03 0.99, 1.06 0.088

+Variables included in multivariable models were age, race, prior medical history of Arial fibrillation, stroke/TIA, coronary heart disease or
myocardial infarction, carotid stenosis, diabetes, peripheral vascular disease, hypertension, dyslipidemia, smoking, hospital size, and hospital type.
*No. of observations used in the unadjusted and adjusted analyses.

See Table 2 footnotes for variable definitions.

interaction demonstrates that the sex disparity in QOC was
present in all age groups, and that the disparity was greater in
older age groups.

Discussion

In this analysis of over 380000 acute ischemic stroke
admissions, women received poorer quality of care than men.
Although the absolute differences in individual performance
measures were small, taken together they amounted to a
modest disparity in the proportion of women and men who
received defect free care (66.3% of women versus 71.1% of
men). Baseline differences in age, risk factors, and comor-
bidities are often used to explain sex-based differences in
stroke care and outcomes.'*-2° However, in this large study of
hospital-based stroke care, adjustment for these baseline
differences had little impact on the sex disparities in individ-
ual or summary quality of care measures. Adjustment did
have an impact on reducing the magnitude of the sex
difference in some stroke-related outcomes—particularly in-
hospital mortality, which became nonsignificant after risk
adjustment.

The number of studies that have examined sex differences
in the care of acute stroke patients has been relatively small.
Although some of these studies have found differences in the
use of specific diagnostic and treatment procedures,!0-21.22
overall the number and magnitude of these findings have
been relatively small, suggesting that there are not major sex
differences in the quality of in-hospital care.! Among the
studies that have identified sex differences in hospital-based
stroke care, a European study found that after adjusting for
age, women received less brain imaging, carotid ultrasound,
and echocardiograms than men.? In the United States, a study
in Corpus Christi, Texas found that after adjusting for

confounders including age, women with stroke were less
likely to receive echocardiography (OR=0.64) or carotid
imaging (OR=0.57).'1 More recently, two registry-based
studies from Canada and Michigan examined a large number
of treatments and procedures and found few sex differences
after accounting for age and other baseline differences.®° The
two most consistent findings in the literature are that women
are less likely to have lipids investigated and treated while
hospitalized,®° and are less likely to receive IV tPA treat-
ment.2* Both of these findings were confirmed in our data.
Several studies in the United States, Canada, and Germany
have reported on sex differences in intravenous (IV) tPA
use.®24-27 The findings from this current study confirm the
presence of a modest sex difference in IV tPA use (adjusted
OR=0.91), although it should be noted that the measure used
in our study is different from most previously reported studies
which report tPA treatment rates among all ischemic stroke
admissions or those arriving within 3 hours of onset.

Our study found evidence of modest sex differences in the
use of stroke-related medications at discharge—namely, an-
tiplatelet, anticoagulation, and cholesterol treatments. Use of
aspirin and warfarin at discharge was lower in women in the
Swedish Riks-Stroke hospital-based registry,” whereas use of
antiplatelet medications was lower only among older women
(>85 years of age) in a study of administrative data from
Ontario.?® A Michigan registry study found no sex difference
in the use of statin drugs at discharge, despite the lower use
of lipid testing in women hospitalized with acute stroke.’
Finally, a study of Medicare patients in Michigan found no
sex differences in the use of antithrombotic medications at
discharge among stroke patients.?®

Consistent with prior reports, women in our study had a
higher in-hospital case fatality than men (6.0% versus 5.2%),
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Figure. Percent of patient receiving defect-free care by age and sex in the GWTG-Stroke Program.

but this difference was greatly reduced after risk adjustment
for age and other baseline differences. Reports assessing sex
differences in stroke case fatality are quite variable with many
providing little evidence of a substantial difference,’.-28:30:3!
although some studies have shown that baseline differences in
age, stroke characteristics, and cardiovascular risk factors ac-
count for much of the observed sex difference.>

The reasons why sex disparities in the quality of care
remain after adjustment for baseline differences needs further
study.'2° One possible explanation is that these differences
are attributable to residual confounding by other unmeasured
factors. For example, given the substantially higher propor-
tion of women stroke admissions that are in the oldest age
group (ie, >80 years), decisions regarding the extent and
intensity of medical care may be heavily influenced by the
presence of previously expressed limitations of care delivery,
ie, comfort measures only (CMO) or do not resuscitate
(DNR) orders. In the GWTG-Stroke database, patients who
are identified as having CMO orders are excluded from the
denominator of the performance measures, thus this factor
should not explain the observed sex disparities. It should be
noted that in this database, DNR orders were not explicitly
collected as a reason for nontreatment. For patients who
arrived to the hospital within 2 hours of symptom onset but
do not receive IV tPA treatment, more detailed data are
collected on the presence of severe comorbid illness, poor
patient prognosis (ie, life expectancy <1 year), or patient
refusal (eg, CMO orders). The proportion of subjects who had

one or more of these listed was very low and similar between
men and women (1.0% versus 1.5%, respectively), and so this
also does not appear to be an explanation for the observed
treatment discrepancy for IV tPA. Of course, less frequent use
of evidence-based care may be the choice of the patient or
family, or may be a reflection of physician-related factors
including discrimination. Only limited information on these
factors is obtained in the GWTG-Stroke program, so addi-
tional studies are needed to address these important questions.

This study has several limitations. First, the GWTG pro-
gram is voluntary and the hospitals that participate are more
likely to be larger teaching hospitals with a strong interest in
stroke and QI. However, the population in GWTG-Stroke is
similar in racial makeup when compared to the global U.S.
population, and has a similar proportion of female patients
and stroke risk factors compared with other large stroke
registries.'* Second, it was not possible to account for stroke
severity in this analysis because the NIHSS is inconsistently
documented in the database, and so it’s inclusion in the
multivariable models would have introduced significant se-
lection bias. The absence of information in the GWTG-Stroke
database relevant to understanding the details of other patient
or physician decisions with respect to medical care has
already been noted. Third, hospitals are instructed to include
all consecutive admissions or to take a systematic sample
after selecting a random starting point. However, because
these processes are not audited the potential exists for
selection bias.!! Only in-hospital QOC and mortality were
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assessed, so sex differences in postdischarge care and out-
comes could not be determined. Discharge home was in-
cluded as a stroke-related outcome in this study, but it should
be noted that many factors beyond those directly related to
the stroke event and its treatment influence whether a given
patient is discharged home—for example the availability of
caregivers. Finally, we defined quality of care using only 7
predefined performance measures that address acute and
discharge care. While we did not find large clinically impor-
tant differences in these individual measures, sex differences
in other interventions and treatments, such as the time to
critical in-hospital events (eg, door-to-doctor and door-to-
image times)3? or surgical interventions such as endarterec-
tomy321-33 could exist and should be studied further.
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