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Abstract: Some age-adjusted statistics considers that the distribution of risk
factors for stroke differs between men and women. The aim of this study is to
assess the gender distribution of risk factors among patients with acute IS. In
this purpose we have conducted a retrospective study which included 437
patients with ischemic stroke (233 men and 204 women) admitted to Hospital
of Psychiatry and Neurology from Brasov from April 2013 till March 2014.
Most of demographic and clinical characteristics differed by sex. We found
that women were more likely to have a history of atrial fibrillation, excess
weight or hypercholesterolemia, while men were more likely to have a history
of hypertension, hypertriglyceridemia and disturbances of carbohydrate

metabolism, and were more likely to drink and smoke.
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1. Introduction

Ischemic stroke (IS) is a disease more
prevalent in developed countries. While IS
mortality rate is declining in western
countries, worldwide it is observed an
increasing along with the level of
socioeconomic development. In particular,
IS mortality rates in Eastern Europe have
been increasing, such that now the highest
rates are found in countries such as
Bulgaria, Romania, and Hungary [30]. In
Romania stroke is the second cause of
death among women and the third among
men, and the main cause of disability for
adults over 40 years [27, 30]. As the
proportion of elderly people in the

atrial  fibrillation, diabetes mellitus,

population increases, the number with IS
may be expected to increase. Some age-
adjusted statistics considers that IS
mortality rate that is higher in males than
females, but women would have a higher
IS mortality rate [29]. The aim of this
study is to assess the gender distribution of
risk factors among patients with acute IS.

2. Patients and methods

In this purpose we have conducted a
retrospective study which included 437
patients with acute IS (233 men and 204
women; sex ratio M/F 1.142) admitted to
Hospital of Psychiatry and Neurology from
Brasov from April 2013 till March 2014.
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In every patient IS was confirmed by
computed tomography scan. In cases
where it was possible, Doppler ultrasound
of carotid arteries and echocardiography
were  performed. For  etiological
classification of IS the Trial of Org 10172
in Acute Stroke Treatment (TOAST)
Classification system was applied [1]. The
topographic subtype of IS in Oxfordshire
Community Stroke Project Classification

(OCSP)  (total anterior  circulation
syndrome (TACS), partial anterior
circulation syndrome (PACS), lacunar
circulation syndrome (LACS), and

posterior circulation syndrome (POCS))
was aplied [2]. Due to insufficient data
collection  (retrospective  study), the
National Institutes of Health Stroke Scale
(NIHSS) score could not be applied to
assess the severity of IS, instead being
used modified Rankin scale (mRS) [23,
24] to assess the degree of disability on
admission and discharge from hospital. We
assessed gender differences in the
distribution of the known stroke risk
factors (age, environmental factors, current
smoking, alcohol abuse, atrial fibrillation
(AF), hypertension, excess weight,
dyslipidemia, disturbances of carbohydrate
metabolism), stated prior to stroke.

Blood sampling was performed after
overnight fasting for determination of
serum triglycerides, total cholesterol, and
fasting plasma glucose. Oral glucose

tolerance test and determination of
glycated  hemoglobin  Alc were
additionally performed in cases of

abnormal levels of fasting blood glucose.
Body mass index and waist circumference
were calculated in each patient. Diagnosis
of obesity was made in patients with BMI
>30 kg/m’. Hypertension was defined as
values >140 mmHg systolic blood pressure
(SBP) and/or 290 mmHg diastolic blood
pressure (DBP), or documented history of
hypertension when the blood pressure
values are normal in case the patient

undergoing an antihypertensive treatment
[16]. The diagnostic criteria for diabetes
mellitus (DM) used in this study were: a
fasting plasma glucose level of 126 mg/dl
or higher, or a 2-hour plasma glucose level
of 200 mg/dl or higher during a 75 g oral
glucose tolerance test, or a random plasma
glucose of 200 mg/dl or glycated
hemoglobin A1C >6.5% [28]. The data
were collected from the clinical
observation sheets of the hospital.
Comparisons between male and female
patients were made using chi-square
analysis for dichotomous variables or
Pearson’s chi-square test for categorical
variables. Continuous variables were tested

using Student’s t-test. The level of
significance was set at p<0.05.

3. Results

Most of demographic and clinical

characteristics in our population differed
by gender. The mean age of female
patients was 2.77 years higher than in male
patients (mean age 72.15 and 69.38 years,
respectively) (p=0.0149) (table 1). The
prevalence of IS according to age had a
bimodal trend in our population. While up
to age of 70 years the prevalence of IS was
higher in men, after the age of 70 years it
was higher in women (Fig. 1).
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Fig. 1. Distribution by age and sex of
ischemic stroke

The majority of both male and female
patients were from urban area (80.57% and
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78.87%, respectively). Men were more
likely to smoke, abuse alcohol, or have a
history of ischemic stroke compared to
women (Table 1). AF was more common
among women compared to men (30.40%
vs. 25.32%) (OR 1.29; 95% CI 0.84-1.96).
Hypertension occurred more frequently in
males than females (87.12% and 86.27%,
respectively) (OR 1.07, 95% CI 0.62-1.87),
but in contrast, the mean values of SBP
and DBP measured at the time of
admission were higher in women than in
men but the difference was not statistically
significant (Table 1). Regardless of the

degree of excess weight it was higher in
women (OR 1.1, 95% CI 0.67-1.81) (Table
1). While hypercholesterolemia was more
frequently noted in women (37.25% vs.
33.90%) (p=0.0201), hypertriglyceridemia
was more common among men (24.89%
vs. 18.62%) (p=0.0009). The prevalence of
disturbances of carbohydrate metabolism
were higher in men than in women
(41.20% and 39.71%, respectively; OR
1.06; 95% CI 0.72-1.56), in most cases
being recorded type 2 non insulin requiring

DM (22.75%. and 20.59%, respectively).

Table 1

Demographic and clinical characteristics of ischemic stroke patients (n=437)

Characteristics of ischemic stroke Male

Female

) F value
patients > rm a ™
Total 233 53.32% 204 46.68% -
Mean age (=5D) G938 (63.36-75.4) T2.15(60.14-84.16) 0.0149
Envircnment
Foural 34 19.43% 30 21.12% 0.o112
Urhan 141 BO.5T% 112 TEET
Current smoker 55 23.60% 20 Da0e <0.001
Alcohol sbuse 34 14.60% 6 el =0.001
Hypertension 203 BT.12% 176 B6.2T% 0.0385
Grade 1 14 6.0% 10 4. 00% 0.0281
Grade 2 83 35.62% L 37.25% 0.0354
Grade 3 104 45 400 o 44.11% 0.0375
SBP mean vahies (=50 {mm Hg) 153.76 (128.73-1T8.79%) 154.8 (124 90-184.61) 0.7038
DEP mean values (=50 (mm Hg) B435 (T4.05-04.62) 85.82 (72.08-99.56) 01149
Arrial Abrnillation 59 25.32% 42 30.40% 0.0067
Excess weight
Omerweaight 4 1.72% 4 1.96% 00403
Ohbesity class I 19 B.15% 20 2.8% 0.0242
Obesity class IT 7 3.00% 12 588% 00044
Ohesity class IT 1 0.43% 1 0408 0.0418
Hypercholesterolemia T8 33.90% 74 3T7.25% 0.0201
Hypermiglyceridemia 58 24 800 £ 18.62% o.ooos
Disurbances of carbohydrate
metabolizm a4 41.20%% 21 30.71% 0.0345
Impaired Glucese Tolerance 28 12.01% 27 13.23% 0.0345
Type 2 Non Insulin Requinng 53 22 75% 42 20.59%% 0.0271
Diabetes Mellims
Type 2 Insulin Fequiring Diabetes 15 G6.43% 12 5.88% 0.0387
Mellitus
History of ischemic siroke 16 32.62% 56 2745% 0.0055

5D — standard deviation; SBP — systolic blood pressure; DBP — diastolic blood pressure
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In terms of etiology of IS, women
predominantly had cardioembolic IS
(29.41% in women vs. 24.89% in men;
p=0.0094) due to the higher prevalence of
AF, while in men prevailed IS secondary
to large-artery atherosclerosis (49.35% in
men vs. 47.55% in women; p=0.0345)
(table 2), IS secondary to small-vessel
occlusion (6.4% vs. 3.92%; p=0.0033) and
IS of other determined etiology (3.43% vs.
2.45%; p=0.0226) (table 2). In 15.88% of
men and 16.67% of women the etiology of

IS cannot be determined due to either an
incomplete evaluation or the cause of a
stroke cannot be determined with
confidence in patients with two or more
potential causes of IS.

The more prevalent clinical subtype of IS
in both gender was PACS (55.79% in men
vs. 60.78% in women; p=0.0086) (Table
3). Women underwent especially from
PACS while TACS were more common in
men explaining higher mortality among
them.

Table 2
Etiological subtypes of ischemic stroke in TOAST classification

Eiological siroke subiype . Male % o Female s P value
if;iliﬁzij:’f}h s 115 4935% 97 4755%  0.0345
Cardicembolizm 58 24 89% &0 29.41% 0.0094
Small-vessel occlusion (lacune) 15 6.44% 3 3.92% 0.0034
Stroke of other determuned etiology: 3 34%% 3 2.45% 0.0226
Monatherosclerotic vasculopathies 3 1.258% 3 1.47% 0.0408
Hypercoagulable states 3 1.258% 1 0.49% 0.004%
Hematologic disorders 2 0.85% 1 0.49% 0.0231
Stroke of undetermmed etiology 37 15.88% 34 16.6T% 0.0395

Table 3

Topographic subtypes of ischemic stroke in Oxfordshire Community Stroke Project
Classification (OCSP)

Clinical syndrome Male - Female P value
n Yo n %

Total anterior circulation syndrome 23 9897 13 B.82% 0.0342

Partial anterior crenlation syndrome 130 55.79% 124 60.78% 0.0086

Posterior cwrenlation syndrome 59 25.32% 52 2549% 0.0422

Lacunar ewrculation syndrome 15 6.44% 3 3.92% 0.0034

Unelassified stroke & 25T 2 0.98% 0.0:008

There was no difference between the
genders in terms of mean mRS at
admission (3.93 vs. 3.75; p>0.5). 78.9% of
men and 71.56% of women had a mRS >4
(Fig. 2). At discharge from the hospital
(mean period of hospitalization of 14
days), the mean mRS had an improvement

more evident in men than in women (3.11
vs. 3.19; p>0.5) (Fig. 3). The mortality rate
by IS was significantly higher in men
(11.58% vs. 9.8%) (p=0.0242) being noted
especially among patients over age of 70
years.
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Fig. 2. The extent of disability after
modified Rankin Scale (mRS)

Discharge

Fig.3. The evolution of the mean
modified Rankin Scale (mRS) from
admission to discharge according

to gender

4. Discussion

The prevalence of IS in Romania has
been shown to be higher than reported
prevalence in the world [30]. This is due to
the increased prevalence of modifiable risk
factors for IS: hypertension, AF, history of
coronary artery disease, obesity, DM,
dyslipidemia, sedentary life, smoking,
alcohol abuse. Various studies published
over the past decades have clearly
documented that men and women with IS
have different characteristics [6], [10],
[12], [15], [29].

The incidence of IS increases
significantly with age in both men and
women, but there are sex differences in the
incidence by age subgroups. Women are,
on average, older than men at stroke onset
(72.15 vs. 69.38 years). Previous studies

showed that IS risk almost is doubled for
each successive decade after age of 55
[18]. In our study the incidence of IS was
higher in men up to age 70, as after 70
years to be more frequently in women.
Although women have a lower lifetime
risk of IS than men, because women are
over-represented in the older age groups,
women had a higher risk of IS in this
group of age due to the presence of risk
factors that increase with age, such as AF
and hypertension, but there are also sex
differences in cardiovascular risk profiles
throughout the decades of mid-life. We
found that women were more likely to
have a history of AF, excess weight or

hypercholesterolemia, while men were
more likely to have a history of
hypertension, hypertriglyceridemia and

disturbances of carbohydrate metabolism,
and were more likely to drink and smoke.

Hypertension, the most powerful and
modifiable risk factor of IS, was found in
87.12% of men and 86.27% of women, but
female patients had higher mean SBP and
mean DBP. These results underline the
importance of programs prevention of
hypertension, as demonstrated by a review
of 17 randomized controlled trials in which
the control of hypertension was followed
by a decrease of 38% in the incidence of IS
[4].

DM, recognized as the second most
common risk factor for IS, was found in
27.91% of our patients. In a previous study
conducted in Romania for a period of three
years (2008-2010) the incidence of DM in
patients with IS was 14.63% [18].
Conversely, the incidence of IS in patients
with DM ranged from 16.64%o to 27.15%o,
compared to the general population where
the incidence of IS in the same period was
between 5.21%o and 6.9%e. [3].

Our investigations found a higher
prevalence of hypercholesterolemia in
women and hypertriglyceridemia in men.
Elevated cholesterol has typically been a
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weak risk factor for all types of IS; it is
also a notable risk factor for atherosclerotic
disease of the carotid artery. In a meta-
analysis, cholesterol levels of more than
5.7 mmol/L were associated with a relative
risk of IS of 1.3 [19]. According to some
authors, each increase of 1 mmol/L in total
cholesterol is associated with a 25%
greater risk of IS [26]. Combination of
DM, hypertension and low high-density
lipoprotein cholesterol was associated with
an 11-fold increase in atherosclerotic
disease in women, whereas men with this
cluster of conditions had a fourfold
increase in this outcome [13]. The use of
HMG-CoA reductase inhibitors has been
reported to produce about a 30% relative
risk decreasing of IS [21]. In contrast, the
use only of dietary or fibrates provides
evidence that lowering cholesterol levels
does not reduce the risk of IS [5].

Obesity has received increased attention
as a possible risk factor for IS, but the data
are inconsistent [8, 9]. The association of
obesity was relatively low in our study,
only 13.7% of cases. In a case-control
study in Norway [8] subjects with BMI
>29.24 had the highest risk of IS and those
with BMI between 23.23 and 25.06 had the
lowest risk. The atherogenic effect of
obesity has been suggested as a
pathophysiologic mechanism responsible
for the increased risk of cerebrovascular
disease in overweight people [11].

23.60% of men and 9.8% of women with
IS were current smokers. The significance
of current cigarette smoking for IS is
demonstrated by the results of most studies
[14, 22, 25]. The mechanisms by which
cigarette smoking is thought to increase the
probability of IS include increased
fibrinogen levels [7], platelet adhesiveness
[17], and reduced cerebral blood flow [20],
due mainly to atheroma formation
associated with smoking and higher blood
viscosity [7] in chronic smokers.

AF is the most frequent persistent

cardiac arrhythmia and a major risk factor
for IS among older adults. Over 30% of all
IS in our female patients and over 25% of
male patients were associated with AF.
Only 20% of patients with permanent AF
were following an appropriate
anticoagulant  therapy. In spite of
incontestable evidence in all age groups in
favour of anticoagulant therapy for AF,
many patients are reluctant to follow this
therapy, a fact that was also shown in our
study by high rate of cardioembolic IS.

Minimal gender differences were
observed in topographic subtypes of IS
within our patients. In general, men have
been found to have more TACS explaining
higher mortality rate among them [6]. We
found no significant sex differences in
degree of disability on admission or
discharge from hospital, but men had a
more evident improvement of mean
disability grade compared to women.
Assessing the degree of disability
according to IS subtype was observed that
lacunar strokes had milder deficits
compared with other subtypes. Although
mortality may not be higher in women, a
series of studies have found that women
who survive stroke have less favourable
outcomes than men [6], [10], [15].

Our study has some limitations given
that it took into account a population-based
sample of patients admitted to hospital
only for the period of one year. Another
limitation was the impossibility to perform
all investigations concerning risk and
etiological factors of IS in all patients.

5. Conclusion

In conclusion, these differences in the
risk factors distribution between men and
women and suggested that gender may
have effect on IS outcome and the
preventive strategies should be different in
the two sexes. Although some biological
differences such as hormonal state and
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longer lifespan may explain some
differences, there is still much that is not
understood. Controlling dyslipidemia and
AF should be a priority in women, whereas
lifestyle changes and controlling the
hypertension are required in men. Gender
is likely a marker for multiple medical,
genetic, and socioeconomic factors that
will require further study to elucidate.

Acknowledgement

This paper is supported by the Sectorial
Operational Programme Human Resources
Development (SOP HRD), ID134378
financed from the European Social Find
and by the Romanian Government.

References

1. Adams, H.P. Jr, Bendixen, B.H., et al.:
Classification of subtype of acute
ischemic stroke. Definitions for use in
a multicenter clinical trial. TOAST.
Trial of Org 10172 in Acute Stroke
Treatment. In: Stroke, 1993,
vol. 24(1), p. 35-41.

2. Bamford, J., Sandercock, P., et al.:
Classification and natural history of
clinically identifiable subtypes of
cerebral infarction. In: Lancet (1991),
vol. 337, p. 1521-1526.

3. Balan, D.: The incidence and types of

stroke in patients with diabetes
mellitus. In: PhD thesis, (2009),
http://arhiva-

www.uoradea.ro/attachment/79167270
4232¢82e41d0a31a6bc16159/132fa6b
bf1147217b2d46de5deed5afe/Balan D
umitra.pdf. Accessed: 17-09- 2014.

4. Chalmers, J., MacMahon, S., et al.:
Clinician’s Manual on blood pressure
and stroke prevention, 2nd edn.
London. Science Press Ltd, 2000,
p.25-32.

10.

11.

12.

13.

Corvol, J.C., Bouzamondo, A., et al.:
Differential effects of lipid-lowering
therapies on stroke prevention: a
meta-analysis of randomized trials. In:
Arch Intern Med. (2003), vol. 163,
p. 669-676.

Di Carlo, A., Lamassa, M., et al.: Sex
differences in the clinical presentation,
resource use, and 3-month outcome of
acute stroke in Europe: data from a
multicenter  multinational  hospital-
based registry. In: Stroke (2003), vol.
34, p. 1114-1119.

Dintenfass, L.: Elevation of blood
viscosity, aggregation of red cells,
haematocrit values and fibrinogen
levels in cigarette smokers. In: Med J
Aust. (1975), vol. 1, p. 617-620.
Ellekjaer, E.F., Wyller, T.B., et al.
Lifestyle factors and risk of cerebral
infarction. In: Stroke (1992), vol. 23,
p- 829-834.

Folsom, A.R., Prineas, R.J., et al.:
Incidence of hypertension and stroke
in relation to body fat distribution and
other risk factors in older women. In:
Stroke (1990), vol. 21, p. 701-706.
Gargano, J.W., Wehner, S., et al.: Sex
differences in acute stroke care in a
statewide stroke registry. In: Stroke
(2008), vol. 39 (1), p. 24-9.

Garrow, J.: Importance of obesity. In:
BMJ. (1991), vol. 303, p. 704-706.
Glader, E.L., Stegmayr, B., et al.: Sex

differences in  management and
outcome after stroke: a Swedish
national  perspective. In:  Stroke

(2003), vol. 34, p. 1970-1975.
Hanefeld, M., Koehler, C., et al.: Impact
of the individual components of the
metabolic syndrome and their different
combinations on the prevalence of
atherosclerotic vascular disease in type
2 diabetes: the Diabetes in Germany
(DIG) study. In: Cardiovasc Diabetol
(2007), vol. 6, p. 13.



60 Bulletin of the Transilvania University of Brasov ¢ Series VI * Vol. 7 (56) No. 2 - 2014
14. Jamrozik, K., Broadhurst, R.J,, et al.: The  22. Shinton, R., Beevers, G.: Meta-
role of lifestyle factors in the etiology of analysis of relation between cigarette
stroke. A population-based case-control smoking and stroke. In: BMJ. (1989),
study in Perth, Western Australia. In: vol. 298, p. 789-794.
Stroke (1994), vol. 25, p. 51-59. 23. Van Swieten, J.C., Koudstaal, P.J., et

15. Kapral, M.K., Fang, J., et al.: Sex al.: Interobserver agreement for the
differences in stroke care and assessment of handicap in stroke
outcomes: results from the Registry of patients. In: Stroke. (1988), vol. 19,
the Canadian Stroke Network. In: p. 604-607.

Stroke (2005), vol. 36, p. 809-814. 24. Wilson, J.T., Hareendran, A., et al.:

16. Mancia, G., Fagard, R., et al.: 2073 Improving the assessment of outcomes
ESH/ESC Practice Guidelines for the in strokes. In: Stroke. (2002), vol. 33,
Management of Arterial Hypertension. p- 2243-2246.

In: Blood Press. (2014), vol. 23(1), 25. Wolf, P.A., D’Agostino, R.B., et al.:
p. 3-16. Cigarette smoking as a risk factor for

17. Mehta, P., Mehta, J.: Effects of stroke. The Framingham Study. In:
smoking on platelets and on plasma JAMA. (1988), vol. 259, p. 1025-1029.
thromboxane-prostacyclin balance in  26. Zhang, X., Patel, A., et al.. Asia-
man. In: Prostaglandins Leukotrienes Pacific Cohort Studies Collaboration.
Med. (1982), vol. 9, p. 141-150. Cholesterol, coronary heart disease,

18. Neagoe, M.A., Armean, P., et al.: and stroke in the Asia-Pacific region.
Trend of conventional risk factors for In: Int. J. Epidemiol. (2003), vol. 32,
hospitalized patients with vascular p- 563-572.
accident disease between 2008-2010. 27. *** Annual World Health Statistics.
In: Revista Medicala Romana, (2012), Geneva: World Health Organization,
vol. 59(1), p. 37-43. 1990, 1991, 1992.

19. Qizilbash, N., Duffy, S.W., et al.. 28. *** [Guideline] Diagnosis and
Lipids are risk factors for ischaemic classification of diabetes mellitus. In:
stroke: overview and review. In: Diabetes Care (2010), vol. 33, Suppl
Cerebrovasc Dis. (1991), vol. 2, 1, p. S62-9.

p. 127-136. 29. ***  National Center for Health

20. Rogers, R.L., Meyer, J.S., et al.: Statistics. Health, United States, 2004
Cigarette smoking decreases cerebral With Chartbook on Trends in the
blood flow suggesting increased risk Health of Americans. Hyattsville, MD:
for stroke. In: JAMA (1983), vol. 250, US Government Printing Office, 2004.
p. 2796-2800. 30. *** World Health Organization. World

21. Rosenson, R.S., Tangney, C.C. Health Statistics Annual Selected
Antiatherothrombotic ~ properties  of Issues  (2004). Available  on:

statins: implications for cardiovascular
event reduction. In: JAMA. (1998), vol.
279, p. 1643-1650.

https://apps.who.int/infobase/Mortality
.aspx. Accessed: 12-09-2014.




