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Sex differences in quality of life after

ischemic stroke

ABSTRACT

Objective: We aimed to compare quality of life (QOL) in women and men after ischemic stroke or
TIA, and to determine the incremental impact of demographic, socioeconomic, clinical, and
stroke-specific effects on longitudinal QOL.

Methods: We assessed QOL in patients with ischemic stroke or TIA at 3 and 12 months postdi-
scharge in the Adherence eValuation After Ischemic stroke-Longitudinal Registry using the
European Quality of Life-5 Dimensions (EQ-5D) instrument. We generated multivariable linear
regression models to evaluate the association between sex and EQ-5D while sequentially adjust-
ing for sociodemographic, clinical, and stroke-related variables. We also used a proportional odds
model to assess sex differences in the change in EQ-5D scores from 3 to 12 months.

Results: A total of 1,370 patients were included, 53.7% male, median age 65 years (interquartile
range 56-77 years). Women had significantly lower QOL at 3 months (unadjusted EQ-5D 0.81 in
women vs 0.84 in men; p < 0.001) and 12 months (0.83 vs men 0.84; p < 0.001) poststroke.
After multivariable adjustment for sociodemographic, clinical, and stroke-related factors, women
continued to have lower QOL at 3 months (mean difference —0.036; p = 0.003) and at 12 months
(mean difference —0.022; p = 0.046). Women fared worse in the dimensions of mobility, pain/
discomfort, and anxiety/depression at 3 and 12 months. There were no sex differences in change
in EQ-5D score from 3 to 12 months.

Conclusion: Women have worse QOL than men up to 12 months after stroke, even after adjusting for
important sociodemographic variables, stroke severity, and disability. Neurology® 2014;82:922-931

GLOSSARY

ADL = activities of daily living; AVAIL = Adherence eValuation After Ischemic stroke-Longitudinal; Cl = confidence interval;
EQ-5D = European Quality of Life-5 Dimensions; GWTG-Stroke = Get With The Guidelines-Stroke; mRS = modified Rankin
Scale; NIHSS = NIH Stroke Scale; OR = odds ratio; QOL = quality of life.

Because stroke has dropped from the third to the fourth leading cause of death,' increasing
attention should be given to improving quality of life (QOL) for stroke survivors. Several patient
factors, including age, socioeconomic status, stroke severity, mood, and sex (particularly societal
roles), may influence QOL after stroke.”* Multiple studies,” '* but not all,’~'® have shown that
women have worse QOL after stroke than men, particularly in the domains of mental and
physical function.”®!*!* The timing and longitudinal assessment of QOL may be important, as
sex differences may be greater early after stroke, then diminish over the long term with reha-
bilitation and recovery.'” Whether there are truly differences in QOL for men and women
independent of these factors is uncertain.

Our aims in this analysis were to (1) compare QOL in men and women at 3 and 12 months,
(2) compare the change in QOL over time between men and women, and (3) determine the
incremental impact of demographic, socioeconomic, clinical, and stroke-specific effects on
longitudinal QOL measured poststroke.
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METHODS The Adherence eValuation After Ischemic stroke—
Longitudinal (AVAIL) Registry is a national, multicenter, longi-
tudinal registry of ischemic stroke and TIA patients enrolled at
Get With The Guidelines—Stroke (GWTG-Stroke) hospitals.
The rationale and methods for this registry have been described
in detail.?® Briefly, eligible patients had a primary diagnosis of
ischemic stroke or TIA, were older than 18 years, directly admit-
ted through the emergency department, able to sign informed
consent or had a legally authorized representative, their clinical
data were collected as part of the GWTG-Stroke program, and
were discharged alive.

At baseline, data collected via the GWTG-Stroke Registry,
living status, working and marital status, self-reported adequacy
of household income, ambulatory status, education level, and
medications at hospital discharge were collected and sent to the
coordinating center.

Questionnaires at 3 and 12 months were performed via tele-
phone by centrally located and trained, bilingual interviewers at
the coordinating center. QOL was measured using the European
Quality of Life-5 Dimensions (EQ-5D) instrument.”’ The
EQ-5D is a generic, not disease-specific, QOL instrument that
elicits a health state description in 5 dimensions (mobility, self-
care, usual activities, depression/anxiety, and pain).*! The EQ-5D
has been validated for stroke.?? For each of the 5 dimensions of
the EQ-5D, there are 3 response categories: no impairment,
some/moderate, and extreme impairment. Scores are normalized
and continuous so that 1 (maximum score) equals perfect health
and a minimum negative score is —0.11. Death is included as a
health state and scored 0. EQ-5D information was only col-
lected from patients who could directly answer the questions from
the interviewers. When a proxy respondent informed the inter-

viewer that the stroke patient had died during the follow-up

[ Figure 1 Flow diagram of enrollment, follow-up, and analysis for AVAIL subjects ]
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AVAIL = Adherence eValuation After Ischemic stroke-Longitudinal; EQ-5D = European
Quality of Life-5 Dimensions; GWTG-Stroke = Get With The Guidelines-Stroke; NIHSS =

NIH Stroke Scale.

period, this individual was assigned a score of 0 as per the instru-
ment validation.” EQ-5D index scores were calculated using US
population-based methods publicly available online.* Other
measures included disability (modified Rankin Scale [mRS]),
and Patient Health Questionnaire-8 for depression severity.>>2
Number of all-cause and stroke-related hospitalizations were also
collected.

A participant was lost to follow-up only after multiple contact
attempts were unsuccessful and the time from discharge was more
than 639 days or the subject/proxy refused. Patients excluded

from the analysis dataset are shown in figure 1.

Standard protocol approvals, registrations, and patient
consents. Each participating site obtained institutional review
board approval before screening subjects for AVAIL. Written
informed consent was obtained from all participants or their legal

representatives.

Statistical analysis. Descriptive statistics (Pearson x? tests for cat-
egorical variables, and Wilcoxon rank-sum tests for continuous,
nonnormally distributed variables) for baseline characteristics and
outcomes were compared for men vs women at 3 and 12 months.
Prespecified variables included initial NIH Stroke Scale (NIHSS)
and 3-month Patient Health Questionnaire-8 (median scores),
mRS (good outcome <3 vs poor outcome =3), persistence with

7 utilization of rehabilitation,

secondary prevention medications,”
and rehospitalization for recurrent stroke or all causes.

Sex differences in EQ-5D scores at 3 months were generated
using a multivariable linear regression model. To determine the
incremental confounding effects of groups of variables on sex dif-
ferences, we used a 4-step sequential modeling strategy. Step
1 was an unadjusted model with sex only; step 2 included sex plus
demographic variables (age, race, and marital status); step 3
included step 2 variables plus additional sociodemographic factors
(education, baseline living and working status, self-reported ade-
quate income, and insurance status); step 4 included step 3 plus
clinical factors (stroke vs TIA, number of cardiovascular risk fac-
tors, number of medications prescribed at discharge, and NIHSS
score). Clinically important confounding was defined as a 10%
change in the regression coefficient for sex.*®

A similar approach was used for the analysis of the 12-month
EQ-5D data except that an additional fifth step in the model included
step 4 plus the following variables collected at the 3-month interview:
persistence with medications (all vs not all medications at discharge
compared with 3-month medication use), rehabilitation use, recur-
rent stroke, mRS score (measure of disability), living situation, and
working status at 3 months. Change in self-reported adequacy of
household income from 3 to 12 months (specified in 4 groups: ade-
quate at both time points, not adequate at both time points, change
from adequate to not adequate, or change from not adequate to ade-
quate). We did not adjust for the EQ-5D score at 3 months in this
model. Sensitivity analyses included those with missing NIHSS score
and excluded those who died using the same methodology for both
models. In addition, we analyzed EQ-5D and sex stratified by TIA or
stroke, and mobility dimensions by sex, stratified by age.

To analyze change in QOL over time, minimally important
difference in EQ-5D was defined as 0.07.>” We then analyzed
whether each participant had improvement (increase of =0.07),
worsening (decrease of =0.07), or had no change (<0.07) in
QOL from 3 to 12 months using an ordinal logistic regression
model. We used a proportional odds approach to model the effect
of sex (female vs male) across these 3 ordinal levels of change (i.e.,
improved, no change, worsened). This model assumes that the
odds ratio (OR) describing the sex difference in the change in
QOL over time is proportional (i.e., the same) across all possible

dichotomizations of the outcome variable. In other words, the
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Table 1 Comparisons of characteristics in women and men in the AVAIL cohort

Characteristic
Age, y, median (IQR)
Race-ethnicity, n (%)
White
Black
Hispanic
Education, n (%)
<High school
Some college or higher
Household income meets needs, n (%)
Yes
No
Married, n (%)
Living situation, n (%)
With someone at home
Alone
At institution
Work status, n (%)
Home not by choice
Home by choice
Working
Ambulatory status preadmission, n (%)
Independent (with or without device)
With assistance
Unable
Ambulatory status at discharge, n (%)
Independent (with or without device)
With assistance
Unable
Discharge destination, n (%)
Home
Inpatient rehabilitation
Skilled nursing facility
NIHSS score at admission, mean (SD)
Stroke type, n (%)
Ischemic
TIA
Previous stroke/TIA, n (%)
CAD/prior MI, n (%)
Atrial fibrillation/flutter, n (%)
Diabetes, n (%)
Hypertension, n (%)
Smoker, n (%)

Dyslipidemia, n (%)

No. of medications at discharge, median (IQR)
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Overall
(N =1,370)

65.0 (56.0-75.0)

1,143 (83.4)
147 (10.7)
34 (2.5)

725 (52.9)
625 (45.6)

984 (71.8)
329 (24.0)
838 (61.2)

1,045 (76.3)
312 (22.8)
8(0.6)

143 (10.4)
634 (46.3)
585 (42.7)

934 (68.2)
11 (0.8)
4(0.3)

985 (71.9)
281 (20.5)
41 (3.0)

986 (72.0)
308 (22.5)
52 (3.8)

3.78 (4.59)

1,061 (77.4)
309 (22.6)
286 (23.0)
300 (24.2)
134 (10.8)
346 (27.9)
983 (79.2)
306 (24.7)
603 (48.6)
6.0 (4-9)

Female
(n=634)

67.0 (56.0-77.0)

524 (82.6)
79 (12.5)
14 (22)

357 (56.3)
269 (42.4)

449 (70.8)
163 (25.7)
323 (51.0)

443 (69.9)
184 (29.0)
7 (1.1)

71 (11.2)
348 (54.9)
215(33.9)

430 (67.8)
6 (1.0
2(0.3)

440 (69.4)
149 (23.5)
18 (2.8)

445 (70.2)
149 (23.5)
28 (4.4)

3.59 (4.57)

455 (71.8)
179 (28.2)
141 (24.6)
100 (17.5)
65 (11.4)

149 (26.0)
455 (79.6)
128 (22.4)
260 (45.4)
6.0 (4-9)

Male
(n = 736)

64.0 (56.0-73.0)

619 (84.1)
68 (9.2)
20 (2.7)

368 (50.0)
356 (48.4)

535 (72.7)
166 (22.6)
515 (70.0)

602 (81.8)
128 (17.4)
1(0.1)

72(9.8)
286 (38.9)
370 (50.3)

504 (68.5)
5(0.7)
2(0.3)

545 (74.0)
132(17.9)
23(31)

541 (73.5)
159 (21.6)
24 (3.3)

3.95(4.61)

606 (82.3)
130(17.7)
145 (21.7)
200 (29.9)
69 (10.3)

197 (29.4)
528 (78.9)
178 (26.6)
343 (51.3)
6.0 (4-8)

p Value
<0.002

0.103

0.006

0.218

<0.001

<0.001

<0.001

0.952

0.098

0.367

0.017°

<0.001

0.215
<0.001
0.553
0.184
0.788
0.085
0.041
0.008°

Continued



[ Table 1 Continued
Overall Female Male
Characteristic (N =1,370) (n = 634) (n = 736) p Value
3-mo mRS, n (%) <0.001
>3 293 (21.4) 170 (26.8) 123 (16.7)
<3 1,073 (78.3) 462 (72.9) 611 (83.02)
3-mo PHQ-8, median (IQR) 3.0 (1-7) 4.0 (1-8) 3.0 (1-7) <0.001?
3-mo EQ-5D, median (IQR) 0.83 (0.76-1.00) 0.81 (0.71-0.85) 0.84 (0.76-1.00) <0.001?
12-mo mRS, n (%) <0.001
>3 284 (20.7) 162 (25.6) 122 (16.7)
<3 1,085 (79.2) 471 (74.3) 614 (83.4)
12-mo PHQ-8, median (IQR) 3.0 (0-7) 4.0 (1-8) 3.0 (0-6) <0.001
12-mo EQ-5D, median (IQR) 0.83 (0.74-1.00) 0.83 (0.71-1.00) 0.84 (0.76-1.00) <0.001
All-cause rehospitalizations, discharge to 12 286 (20.9) 144 (22.7) 142 (19.3) 0.123
mo, n (%)
Recurrent stroke, n (%) 89 (6.5) 39(6.2) 50 (6.8) 0.631

Abbreviations: AVAIL = Adherence eValuation After Ischemic stroke-Longitudinal; CAD = coronary artery disease;
EQ-5D = European Quality of Life-5 Dimensions; IQR = interquartile range; Ml = myocardial infarction; mRS =
modified Rankin Scale; NIHSS = NIH Stroke Scale; PHQ-8 = Patient Health Questionnaire-8.
2These p values based on Wilcoxon rank-sum tests. All other p values based on Pearson x? tests.

odds are the same for the comparison between improved EQ-5D
vs no change or worsened EQ-5D (combined) as it is for
improved or no change in EQ-5D (combined) vs worsened
EQ-5D. The adjusted model included the same variables as was
included in step 5 of the 12-month model (i.e., demographic,
socioeconomics, clinical, and 3-month variables). All statistics

were performed with SAS 9.2 (SAS Institute, Cary, NC).

RESULTS Figure 1 displays the eligibility, enroll-
ment, and the final study population of 1,370 partic-
ipants. There was no significant difference in baseline
characteristics in the 19.6% of the population who did
not have NIHSS score recorded compared with those
who did (data not shown). Twenty-nine patients
(2.1%) in the study population died during follow-up.
There were 325 patients (11.3%) who could not be
contacted (lost to follow-up). These participants had
lower levels of education, inadequate household
income, were less likely married, more likely discharged
to an institution, and discharged on more medications
than the analysis cohort.

Women were older than men, less likely to be
married, less likely to have college-level education,
more likely to be living alone, and more likely to
not be working (by choice). Men were more likely
to have a history of coronary artery disease/prior myo-
cardial infarction, and dyslipidemia, and women were
more likely to have had a TTA. A higher proportion of
women had greater disability at 3 months, and more
severe depression (table 1).

At 3 months, women had significantly lower QOL
(table 1). Assessment of the individual domains of the
EQ-5D at 3 months showed that women were more

likely than men to report problems with mobility,
usual activities, pain/discomfort, and anxiety and
depression (figure 2A).

At 12 months, women had lower EQ-5D scores
than men, but the magnitude of the unadjusted
EQ-5D differences were diminished. A higher pro-
portion of men than women reported no problems
in the domains of mobility, pain, and anxiety/depres-
sion, but there was no longer a difference in usual
activities (figure 2B).

Multivariable modeling of EQ-5D at 3 months
showed that at each sequential model (representing
a larger set of potential confounding variables), female
sex was independently associated with worse QOL
(figure 3A and table 2). Using our definition of mean-
ingful confounding, age, race, and marital status pro-
duced the largest change in the mean sex difference
(20%), whereas adding socioeconomic variables
(step 3), or clinical variables (step 4) did not result
in any further substantial changes in the regression
coefficient for sex (figure 3A and table 2). Excluding
those who died (n = 29) had no substantial effect on
the models at any step.

Modeling at 12 months also showed that age, race,
and marital status were meaningful confounders (25%
change; figure 3B, and table e-1 on the Neurology®
Web site at Neurology.org). Further attenuation of
the sex effect (35% change) occurred with the
addition of 3-month variables (living status, work sta-
tus, recurrent stroke, disability, and medication per-

sistence; figure 3B and table e-1), suggesting that
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[ Figure 2 EQ-5D and the proportion with no problems for each dimension in men and women ]
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(A) 3 months. (B) 12 months. EQ-5D = European Quality of Life-5 Dimensions. *p < 0.007.

these variables are also meaningful confounders of sex
differences in QOL long term.

The EQ-5D indices were unchanged from 3
to 12 months in 50.7% (50.0% women and
51.2% men), increased in 25.3% (25.4% women
and 25.1% men), and decreased in 24.1%
(24.6% women and 23.6% men) of the overall
study population. The x? test for the proportional
odds assumption was 0.2077 (p = 0.648; unadjusted
proportional OR 0.981; 95% confidence interval
[CI] 0.803-1.200), meaning the assumption of pro-
portional odds held. After adjustment for the same
variables in the final fifth step of the 12-month
model, the proportional OR for the sex difference
(female vs male) in the change in QOL from 3 to
12 months was 0.95 (95% CI 0.767-1.175;
2 = 0.634) indicating that there was no significant
effect of sex on the change in EQ-5D over time.

Neurology 82 March 18, 2014

DISCUSSION QOL after stroke is a vitally important
outcome for survivors. We summarized the studies
that assessed sex and QOL (table e-2), which showed
that the majority of studies reported worse QOL in
women even after adjustment for age and other socio-
demographic and functional status variables.>>7-10-14
However, only one study used the EQ-5D for the
QOL measure," and none of these studies included
the combination of sociodemographic, clinical, stroke-
related, and intermediate 3-month variables for longer-
term QOL. Therefore, our results improve upon prior
published studies."

The AVAIL data allowed our analysis to include
covariates that are important predictors of stroke out-
comes (such as stroke severity), as well as potential
confounders of the impact of sex on QOL (such as so-
ciodemographic factors). We found that the incre-
mental impact of clinical variables attenuated the



[ Figure 3 Mean difference (women to men) in multivariable models of EQ-5D ]

A Unadjusted Model 2
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-0.029

-0.034

(A) 3-month models. Model 2: sex, age, race, marital status; model 3: model 2 plus education, baseline living and work sta-
tus,* adequate income,* and insurance; model 4: model 3 plus stroke vs TIA, number of risk factors, number of medications
prescribed at discharge,* and NIHSS score.* *p < 0.007 in model 4. (B) 12-month models. Model 2: Sex," age, race, marital
status; model 3: model 2 plus education, baseline living and work status,* adequate income, and insurance; model 4: model
3 plus stroke vs TIA, number of risk factors, number of medications prescribed at discharge,* and NIHSS score.* Model 5:
model 4 plus 3-month living and work status; adequate income unchanged baseline to 3 months*; recurrent stroke,* mod-
ified Rankin Scale score =3,* had rehabilitation,* and medication persistence, all at 3 months.* *p = 0.046, and *p < 0.008
in model 5. EQ-5D = European Quality of Life-5 Dimensions; NIHSS = NIH Stroke Scale.

mean difference in EQ-5D at both time points. Age,
race, and marital status led to the largest attenuation
of the sex effect on EQ-5D at 3 months. Marital status
was the major confounder resulting in a 20% attenua-
tion of sex difference (data not shown). In contrast,
socioeconomic (step 2) and clinical (step 3) factors
were not significant confounders. At 12 months, we
found evidence of confounding of the sex and
EQ-5D relationship after we adjusted for 3-month
working status, adequacy of income from 3 to 12
months, and having a recurrent stroke or moderate dis-
ability, although the sex difference was still significant.
These results serve to fill important gaps related to sex
differences in poststroke QOL overall, while consider-
ing the timing of the assessments.

With the EQ-5D, we present possible insights
into the mechanisms for sex differences in QOL after
stroke. Women had worse mobility at 3 months, but
in subsequent sensitivity analyses, we found that the
difference was only significant in those older than
75 years (61% of women vs 49% of men had some

difficulties walking; » = 0.036), emphasizing the

importance of age-related factors on mobility. A study
from Korea showed that women have worse disability
(mRS scores) at 3 and 12 months poststroke after
adjustment for age and stroke severity.*® The usual
activities dimension of the EQ-5D was also worse in
women in AVAIL at 3 months, which may reflect
mobility, and/or the ability to perform activities of
daily living (ADL). The Framingham Heart Study
cohort showed more impairment in ADL in women
vs men 3 months after stroke.®’ Similarly, 3-month
follow-up of a stroke cohort found that women were
less likely to achieve ADL independence compared
with men (adjusted OR 0.37, 95% CI 0.19-0.87).’

One possible explanation for the difference in mobil-
ity and functional ADL may be that women may have
more limitations in muscle function that affect physical
recovery, as shown in a rehabilitation cohort matched
for stroke severity between women and men.** Given
the significance of 3-month disability on 12-month
EQ-5D in the current analysis, the reduced ability of
women to recover physically may be an important
driver of the differences in longer-term QOL.
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[ Table 2 Multivariable sequential modeling of 3-month EQ-5D

Variable
Step 1: sex and EQ-5D
Fvs M
Step 2: demographic factors
Fvs M
Age (per 10-y increase)
Race (white vs other)
Race (black vs other)
Married vs other
Step 3: demographic and socioeconomics factors
Fvs M
Age (per 10-y increase)
Race (white vs other)
Race (black vs other)
Married vs other
Education level: some college or higher vs lower
Baseline living status (with someone vs alone)
Baseline work status (work vs home not by choice)
Baseline work status (home by choice vs home not by choice)
Had adequate income (baseline)
Had insurance
Step 4: demographic, socioeconomics, and clinical factors
Fvs M
Age (per 10-y increase)
Race (white vs other)
Race (black vs other)
Married vs other
Education level: some college or higher vs lower
Baseline living status (with someone vs alone)
Baseline work status (work vs home not by choice)
Baseline work status (home by choice vs home not by choice)
Had adequate income (baseline)
Had insurance
Stroke vs TIA
No. of medical risk factors (per 1-unit increase)
No. of medications prescribed at discharge (per 1-unit increase)

NIHSS (per 5-unit increase)

Mean difference

-0.045

-0.036
0.004
0.001

-0.059

0.041

-0.033
0.002
0.005

-0.044
0.023
0.018
0.002
0.120
0.096
0.043

0.010

-0.036
0.005
0.009

-0.032
0.021
0.012

-0.001
0.096
0.082
0.032
0.014

-0.005

-0.004

-0.009

-0.007

Lower limit of 95% CI

Upper limit of 95% CI p Value

-0.065 -0.025 <0.0001
-0.056 -0.016 0.0005
-0.003 0.012 0.2576
-0.041 0.043 0.9544
-0.110 -0.009 0.0221

0.020 0.062 0.0001
-0.053 -0.013 0.0013
—-0.007 0.011 0.6949
—0.036 0.047 0.7940
—-0.094 0.005 0.0800
-0.004 0.050 0.0941
—0.002 0.038 0.0730
-0.029 0.033 0.9213

0.086 0.154 <0.0001

0.060 0.133 <0.0001

0.019 0.067 0.0005
-0.020 0.041 0.5124
-0.055 -0.016 0.0003
—0.004 0.014 0.2656
-0.031 0.049 0.6517
-0.080 0.016 0.1895
—-0.005 0.048 0.1112
—0.008 0.031 0.2331
-0.031 0.029 0.9300

0.063 0.129 <0.0001

0.046 0.117 <0.0001

0.009 0.056 0.0074
-0.016 0.043 0.3581
-0.029 0.018 0.6633
-0.011 0.004 0.3043
-0.011 -0.006 <0.0001
-0.009 -0.005 <0.0001

Abbreviations: Cl = confidence interval; EQ-5D = European Quality of Life-5 Dimensions; NIHSS = NIH Stroke Scale.

928

The reasons for pain or discomfort dimension of
the EQ-5D were not ascertained, but could be attrib-
utable to stroke- or nonstroke-related conditions.
Headaches, spasticity, or frozen/stiff joints could
directly result from the stroke, for example. Other
pain complaints could be attributable to age-related
changes, such as arthritis or muscle soreness. This is
clearly an area that should be explored in future
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studies so that specific interventions could be devel-
oped and tested.

Although sex was not independently related to
depression in a separate analysis of the AVAIL
cohort,” several studies have shown depression to
be more common in women after stroke, and that
it is highly correlated with QOL.'3**%> Women
may be more likely to report incomplete recovery



and greater need for help than men, despite achieving
high function with ADL, and depressed mood may be
one reason for this inconsistency.*® Based on results of
these self-reported outcomes after stroke, it is possible
that women may have higher expectations for recov-
ery, or worse coping or adaptation strategies.”” Care-
giver support may be a major factor in QOL,
although it remains unclear as to whether the sex of
the caregiver makes a difference in the QOL of stroke
patients.*®

There were significant sex differences in EQ-5D
scores, whether diagnosed with TIA or stroke. How-
ever, the sex-by-stroke type interaction term was not
significant (data not shown). This result may be
related to prestroke differences in QOL, or because
factors other than residual physical disability influ-
ence QOL, such as sociodemographic factors, comor-
bidities, depression, anxiety, or perhaps fear of an
impending stroke.

We found no significant sex differences in the
change in EQ-5D scores from 3 to 12 months. How-
ever, it is important to note that the minimally impor-
tant difference for EQ-5D in a stroke population has
not been determined. Overall, QOL declined over
time when compared with stroke-free controls in
the REGARDS (Reasons for Geographic and Racial
Differences in Stroke) Study, but there were no sex
differences found in their QOL measure (12-Item
Short Form Health Survey).'® Other longitudinal
studies of stroke survivors have shown that men had
worse QOL between 3 and 12 months'” or that QOL
improved from 4 to 16 months, but less so in men vs
women.'® Differences in populations, QOL measures
used, and criteria/definition of QOL change may
explain the disparate results between our analysis
and these other longitudinal studies.

There are several unique strengths to this study.
The rich data collection allowed us to adjust for mul-
tiple categories of factors in our sequential modeling.
We assessed change in EQ-5D over time, which is
important because short-term measurement of
QOL may not translate into long-term QOL. AVAIL
also had a very low attrition rate (11.3%).

However, there are several limitations. First, a large
group of patients (approximately 20%) were excluded
because of missing NIHSS scores. In a sensitivity anal-
ysis, we generated models of 3- and 12-month EQ-5D
that included these patients with missing NIHSS
scores. There was no significant change in the sex dif-
ferences in the 3-month model, which was most likely
to be influenced by inidal stroke severity; however, the
12-month model showed further attenuation of sex
differences (mean difference —0.015, p = 0.1 vs
—0.022, p = 0.05 in the model of nonmissing NIHSS
scores). Exclusion of this subpopulation does not alter
our overall conclusions. We also acknowledge that our

cohort represents those with mild stroke, but these
patients still have a substantial risk of poor outcome.*
The EQ-5D instrument may not capture instrumental
ADL, such as the ability to use a telephone or remote
control, a very important facet of QOL. We did not
obtain EQ-5D data from proxies, thereby excluding
the most impaired stroke survivors. Important for our
assessment of sex differences in EQ-5D, we did not
have a stroke-free comparison group to determine sex
differences beyond those with stroke, and we did not
collect QOL data relevant to the prestroke period. This
may be important because in general population co-
horts, women have been shown to have worse QOL
than men (EQ-5D 0.88 for men and 0.86 for
women).* Sex differences in QOL prestroke could
partially explain the difference observed poststroke.
Going forward, longitudinal cohorts that collect
QOL and functional status before incident stroke
could potentially address this problem. We also recog-
nize that the attenuation of the sex differences after
adjustment for 3-month variables in the 12-month
QOL model may be because these variables act as
mediators rather than confounders.?® Lastly, the EQ-
5D includes a component for self-rated health status
(visual analog scale from 0 to 100), but this could not
be used with our telephone-based collection of this
instrument.

Women have worse QOL than men up to 12
months after stroke, even after adjusting for impor-
tant sociodemographic variables and stroke severity.
Although the EQ-5D is not a stroke-specific QOL
instrument, our results suggest that further research
on mobility, pain or discomfort, and anxiety/depres-
sion may allow a clearer understanding for how to
improve QOL after stroke in women.
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