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Comparable care, worse outcomes 
for women with stroke
Louise D. McCullough and Judith H. Lichtman

Sex differences are increasingly recognized in many areas of medicine, 
and stroke is no exception. Women tend to be more adversely affected 
by stroke than are men and, as a new study illustrates, this discrepancy 
cannot be attributed solely to sex-related differences in acute stroke care.
McCullough, L. D. & Lichtman, J. H. Nat. Rev. Neurol. 10, 367–368 (2014); published online 17 June 2014;  
doi:10.1038/nrneurol.2014.103

In the USA, stroke is the third leading cause 
of death in women—elderly women being 
at particularly high risk—but has dropped 
to fifth place among the leading causes of 
death in men.1,2 Even more concerning is 
the growing incidence of stroke in women in 
low-income and middle-income countries, 
leading to an impending public health crisis 
for women worldwide. Studies have shown 
that compared with men, women are more 
likely to be institutionalized and have poor 
functional recovery after stroke.3–5 Early 
work suggested that the inferior outcomes 
in women could be attributed to a myriad 
of prehospital and hospital factors, such as 
delayed presentation, atypical symptoms, 
less efficient or timely work-up, delays in 
treatment with thrombolytics, and/or lower 
rates of receipt of recommended treat-
ments.5–7 Over the past few years, however, 
it has become apparent that the gaps in acute 
care experienced by women are narrowing.

This narrowing of the treatment gap is 
exemplified by new findings presented by 
Gattringer et al., who examined sex-related 
differences in acute stroke care in Austria.8 
In this analysis of data collected from stroke 
units from 2005–2012, over 47,000 patients 
were identified. Although some differ-
ences in prehospital factors were observed 
between men and women, there were no 
marked disparities in the care received 
once the patients were in the hospital. This 
is good news for women, as equal access 
to treatment, appropriate work-up and 
secondary prevention strategies enhances 
the chances of recovery. However, despite 
comparable care in the hospital and equal 
access to rehabilitation, women had poorer 

functional outcomes than men (modified 
Rankin Scale score 3–5: OR 1.26, 95% CI 
1.17–1.36) and required more nursing care 
and assistance. The median age of women at 
the time of stroke was 7.6 years higher than 
that of men, but the differences in outcomes 
held after controlling for age.

Several factors in the Gattringer et al. 
study should be considered when trying 
to understand these sex differences. First, 
women had higher levels of pre-existing 
disability than did men. Second, women 
tended to have more-severe strokes on 
admission, with higher NIH Stroke Scale 
(NIHSS) scores. Rates of hypertension 
were equivalent between the sexes, but dia-
betes, hypercholesterolaemia, alcohol use, 
smoking, myocardial infarction and periph-
eral arterial disease were more prevalent 
in men. By contrast, atrial fibrillation was 
more frequent in women (32.3% prevalence, 
compared with 22.7% in men). Not surpris-
ingly, therefore, cardiac embolism was more 
likely to be the identified aetiology of stroke 
in women, whereas macroangiopathy was 
more common in men. Embolic stroke led 
to a higher number of anterior circulation 
events in women, perhaps explaining the 
higher NIHSS scores.

No differences in acute treatment were 
seen: 14.5% of men and women received 
thrombolysis well within the 60 min ‘golden 

hour’ (median 49 min for women versus 
48 min for men). Perhaps most importantly, 
no sex difference was observed in the use 
of oral anticoagulants, despite the higher 
prevalence of atrial fibrillation in women. 
This finding raises concerns, as it suggests 
that women are undertreated for the most 
important risk factor contributing to their 
strokes: cardiac embolism.

One limitation of this study is that 3-month 
outcomes were available for less than 40% 
of patients, although women and men 
were equally represented (38.4% in women 
versus 39.5% in men), so this is unlikely to 
be a source of bias. Generalizability to other 
health-care systems (outside Austria) and 
non-stroke-unit settings might be limited, 
but emerging data from several US studies 
also suggest that sex disparities in acute 
stroke care are narrowing.

What can be done to address these 
alarming statistics? Clearly, focusing on 
improving acute stroke care and access to 
rehabilitation for women may not be the 
answer, and we may be missing opportu-
nities for secondary prevention in at-risk 
patients. Age-adjusted rates of transient 
ischaemic attack were higher for women 
than for men, highlighting the prospect of 
identifying and treating these patients to 
avoid more-serious stroke events. One strat-
egy would be to improve access to medica-
tions that have been shown to reduce the 
rates of large disabling strokes, most notably 
oral anticoagulants. This strategy might be 
effective in higher-income countries, but 
may be of more limited use in lower-income 
countries, especially in rural areas where 
access to appropriate medications and moni-
toring is restricted.

How does this new paper contribute to the 
bigger picture of stroke in women? If we con-
sider the demographic profile of ageing in the 
USA, elderly women will increasingly out-
number men in terms of stroke events and 
stroke-related deficits.3 From a more global 
perspective, as noted in a recent paper from 
The Lancet that included 119 studies from 21 
regions of the world (Figure 1), despite the 
decrease in age-standardized mortality 
rates for stroke over the past two decades, 
the absolute number of strokes is increas-
ing annually, as are the numbers of stroke-
related deaths and disability-adjusted life 

‘‘…despite comparable care … 
and equal access to rehabilitation, 
women had poorer functional 
outcomes…’’
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years lost, particularly in low-income and 
middle-income countries.

A second new paper, by Wang and col-
leagues, highlights the emerging global 
epidemic of stroke in women, and should 
raise a red flag for clinicians.9 The study 
shows that rates of first-ever stroke have 
increased disproportionally in women in 
rural China. Among 14,920 residents par-
ticipating in the Tianjin Brain Study, the 
incidence of first-ever stroke grew by 8.0% 
annually in woman compared with 5.8% in 
men, narrowing the male:female incidence 
ratio from 2.6 to 1.4 over a 21-year period. 
During this period, many known risk 
factors for stroke, including hypertension, 
obesity, alcohol consumption and diabetes 
mellitus, increased among women in this 
region.10 These findings have profound 
global implications for public health. More 
than half of the Chinese population lives 
in rural areas, and these data on secular 

trends over two decades signal a growing 
stroke epidemic for women in China as a 
whole. As the incidence of stroke increases 
in women, with the potential accompany-
ing sex-related differences in outcomes, the 
number of women needing assistance will 
continue to grow globally.

The fact that sex-related disparities in 
stroke care are diminishing is encouraging, 
but it is unsettling that women with compa-
rable care still experience worse functional 
outcomes than do men. Attention to factors 
that disproportionally affect women, such 
as depression and social isolation, may lead 
to more appropriate and effective therapies, 
but additional research is needed to develop 
therapeutic targets based on psychosocial 
factors. Future research should address 
the factors that contribute to inferior post-
stroke outcomes in women, given that stroke 
is likely be a major global health burden for 
women in the coming years.
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Figure 1 | Age-standardized stroke incidence per 100,000 person-years for 2010. Reprinted 
from The Lancet 383, Feigin, V. L. et al., Global and regional burden of stroke during 1990–2010: 
findings from the Global Burden of Disease Study 2010, 245–255 © (2014), with permission 
from Elsevier.
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