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Stroke is a major public health problem
that not only is the third leading cause of

death in Japan but also induces functional
disabilities and cognitive decline. A preventive
approach to ischemic brain damage and neu-
ronal loss leads to an improved quality of life
in individuals. Possible gender differences
have been reported in stroke. For example,
most epidemiological studies have shown that
men have a higher stroke incidence than
women.1 Such a gender difference in stroke
incidence might be caused by the beneficial
effects of estrogen on the brain in premeno-
pausal women. In basic experiments using
animal models, estrogen appeared to protect
against ischemic brain damage by protection
of the endothelial function and neurons.2,3

However, the stroke incidence was increased
in postmenopausal women whose serum
estradiol level was the same as or less than
the level in men. Conversely, the Women’s
Health Initiative clinical trials on hormone
therapy raised an alert that estrogen treat-
ment after menopause increases the risk of
stroke and venous thromboembolic disease.4

Therefore, the effect of estrogen is not a
simple answer for explaining the gender dif-
ference in stroke incidence.
Silent brain infarction (SBI) is identified by

brain imaging in healthy patients without
clinical symptoms and has been investigated
since the 1990s.5 The incidence of SBI in the
general population is relatively high; overall,
its prevalence is around 11%.6 The presence
of SBI may allow us to clinically predict overt

stroke in the future.6,7 In Japanese patients,
the risk of clinical stroke was significantly
higher in subjects with SBI (around a three-
fold increase) than in those without SBI;8

therefore, the presence of SBI could tell us
of the need for an interventional approach to
prevent the onset of severe cerebral ischemia.
The risk factors for SBI, such as metabolic
syndrome,9 hypertension10 and smoking,6

have been reported previously. Interestingly,
among older Japanese subjects, white-coat
hypertensives do not show an increase in the
prevalence of SBI compared with normoten-
sives.11 However, the predicted risk factors
differ from the observed results depending
on the study population. Moreover, there are
few population-based studies of the gender
difference in SBI incidence among Japanese
people.
In this issue of Hypertension Research,

Takashima et al.12 focus on the gender differ-
ence in SBI incidence among Japanese people
with a population-based, cross-sectional ana-
lysis. The study comprised 266 men and 414
women with a mean age of 64.5 years. Their
findings are similar to previous studies; for
example, the prevalence of SBI found in this
study was 11.3%. However, daily habits such
as smoking and alcohol intake are quite
different between men and women. Interest-
ingly, the authors reported that a higher
prevalence of such lifestyle risk factors rather
than gender explains the male predominance
in the incidence of SBI. Although men have
a higher incidence of SBI, the gender differ-
ences disappeared after adjusting for the risk
factors. Moreover, for women, the authors
analyzed the age of natural menopause or
early menopause, the duration of menopause,
the number of children and the age at the last
parturition. Interestingly, these factors had no
significance for the SBI prevalence, although

menopause and parity appear to be the risk
factors for stroke.
There is another interesting report from

the Hisayama study that investigated secular
trends in the incidence of and risk factors for
ischemic stroke.13 The trends in the incidence
of ischemic stroke subtypes were investigated
from 1961 to 2002 in the town of Hisayama
in Japan. The rates of ischemic stroke were
reduced in both men (8.73 to 3.85) and
women (4.28 to 2.57) owing to better man-
agement of hypertension for 40 years; how-
ever, there was a dramatic change in stroke
subtypes. Atherothrombotic infarction
increased in men, but lacunar infarction
decreased; therefore, the ratio of lacunar
infarction is much higher in women than in
men (43% for men and 52% for women).
The incidence of lacunar infarction per 1000
persons per year was 5.68 for men and 2.41
for women in 1974, but this rate changed to
1.59 for men and 1.50 for women in 2002.
Therefore, SBI is thought to be mainly
induced by lacunar infarction, and this
chronological change in stroke subtypes
may be related to a gender difference in SBI
incidence. The Hisayama study also found
that SBI tended to be more frequent (but not
significantly so in a multivariate analysis) in
women; among the 713 subjects without
clinical stroke, SBI was identified in 16.2%
of the 390 men and 19.2% of the 323 women,
with a mean age at death of 78.3 years.
The more detailed analysis found in this

study has been expected to clarify the risk
profile for SBI. However, there is currently no
information available about triglyceride and
high-density lipoprotein cholesterol levels in
this population. It would be interesting
to have data on comorbid heart diseases,
including arrhythmia, as well as information
from an atherosclerotic analysis such as a
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pulse wave velocity or cervical echo analysis.
Diurnal blood pressure variations measured
with ambulatory blood pressure monitoring
for assessing the role of heart diseases,
endothelial dysfunction, and extreme dipper
and non-dipper types could also be useful for
studying the gender differences of SBI.
Furthermore, the relation between vascular
cognitive impairment and SBI in the elderly
population is a current topic of study. Further
investigations will help us understand more
about the gender differences of SBI. We can
learn more about gender-specific medicine
for stroke by listening to the sound of silence
between men and women.

1 Appelros P, Stegmayr B, Terent A. Sex differences in
stroke epidemiology: a systematic review. Stroke 2009;
40: 1082–1090.

2 Duckles SP, Krause DN. Cerebrovascular effects of
oestrogen: multiplicity of action. Clin Exp Pharmacol
Physiol 2007; 34: 801–808.

3 Merchenthaler I, Dellovade TL, Shughrue PJ. Neuro-
protection by estrogen in animal models of global
and focal ischemia. Ann NY Acad Sci 2003; 1007:
89–100.

4 Anderson GL, Limacher M, Assaf AR, Bassford T,
Beresford SA, Black H, Bonds D, Brunner R,
Brzyski R, Caan B, Chlebowski R, Curb D, Gass M,
Hays J, Heiss G, Hendrix S, Howard BV, Hsia J,
Hubbell A, Jackson R, Johnson KC, Judd H, Kotchen
JM, Kuller L, LaCroix AZ, Lane D, Langer RD,
Lasser N, Lewis CE, Manson J, Margolis K, Ockene J,
O’Sullivan MJ, Phillips L, Prentice RL, Ritenbaugh C,
Robbins J, Rossouw JE, Sarto G, Stefanick ML,
Van Horn L, Wactawski-Wende J, Wallace R,
Wassertheil-Smoller S, Women’s Health Initiative
Steering Committee. Effects of conjugated
equine estrogen in postmenopausal women with hyster-
ectomy: the Women’s Health Initiative
randomized controlled trial. JAMA 2004; 291:
1701–1712.

5 Price TR, Manolio TA, Kronmal RA, Kittner SJ, Yue NC,
Robbins J, Anton-Culver H, O’Leary DH. Silent brain
infarction on magnetic resonance imaging and neuro-
logical abnormalities in community-dwelling older
adults. The Cardiovascular Health Study. CHS
Collaborative Research Group. Stroke 1997; 28:
1158–1164.

6 Howard G, Wagenknecht LE, Cai J, Cooper L, Kraut MA,
Toole JF. Cigarette smoking and other risk factors for
silent cerebral infarction in the general population.
Stroke 1998; 29: 913–917.

7 Kobayashi S, Okada K, Koide H, Bokura H, Yamaguchi
S. Subcortical silent brain infarction as a risk factor for
clinical stroke. Stroke 1997; 28: 1932–1939.

8 Bokura H, Kobayashi S, Yamaguchi S, Iijima K, Nagai
A, Toyoda G, Oguro H, Takahashi K. Silent brain
infarction and subcortical white matter lesions increase
the risk of stroke and mortality: a prospective cohort
study. J Stroke Cerebrovasc Dis 2006; 15: 57–63.

9 Kwon HM, Kim BJ, Lee SH, Choi SH, Oh BH, Yoon BW.
Metabolic syndrome as an independent risk factor of
silent brain infarction in healthy people. Stroke 2006;
37: 466–470.

10 Vermeer SE, Koudstaal PJ, Oudkerk M, Hofman A,
Breteler MM. Prevalence and risk factors of silent
brain infarcts in the population-based Rotterdam
Scan Study. Stroke 2002; 33: 21–25.

11 Kario K, Shimada K, Schwartz JE, Matsuo T,
Hoshide S, Pickering TG. Silent and clinically overt
stroke in older Japanese subjects with white-coat and
sustained hypertension. J Am Coll Cardiol 2001; 38:
238–245.

12 Takashima Y, Miwa Y, Mori T, Hashimoto M, Uchino A,
Yuzuriha T, Sasaguri T, Yao H. Sex differences in the
risk profile and male predominance in silent brain
infarction in community-dwelling elderly subjects: the
Sefuri Brain MRI Study. Hypertens Res 2010; 33:
748–752.

13 Kubo M, Hata J, Doi Y, Tanizaki Y, Iida M, Kiyohara Y.
Secular trends in the incidence of and risk factors for
ischemic stroke and its subtypes in Japanese popula-
tion. Circulation 2008; 118: 2672–2678.

Commentary

669

Hypertension Research


	Listening to the sound of silence between men and women
	References




