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Objective: Little information is available about sex-related differences in 

intracerebral hemorrhage (ICH). This is a prospective observational study aimed 

to describe the sex differences in demographics, vascular risk factors, stroke 

care, and outcomes in primary ICH. 

Methods: Basicmar is a hospital-based registry of all stroke patients admitted to 

a single public hospital that covers a population of 330,000. From 2005 to 2015, 

there were 515 consecutive acute primary ICH patients. Outcome data was 

obtained at 3 months. 

Results: More men than women had ICH (52.4% vs 47.6%); the women were 

older, and had worse previous functional status than men, who were more likely 

to drink alcohol and smoke and to have ischemic heart disease and peripheral 

arterial disease. There were no sex differences in etiology, severity, and 

hemorrhage volume. ICH score was greater in women than in men (p=0.018).  

Women had more lobar ICH than men (OR adjusted by age was 1.75 [95% CI: 

1.18-2.58], p=0.005). The quality of stroke care was similar in both sexes. 

Mortality at 3-month was 44.1% in women and 41.1% in men (p=0.656), and 3-

month poor outcome among survivors (mRS 3 to 5) 58.4% in women and 45.3% 

in men (p=0.027). After adjustment for previous mRS and ICH score, there were 

no differences in 3-month mortality or poor outcome at 3 months between sexes.   

Conclusions: Patients with ICH showed sex-related differences in demographic 

characteristics, ICH location and vascular risk factors, but not in stroke care, 3-

month mortality, or adjusted poor outcome. 
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Introduction 

Intracerebral hemorrhage (ICH) is the most severe stroke subtype, with about 

50% mortality within the first month after the event and only about 20% to 25% of 

survivors able to live independently at 6 months (1-4). Sex differences in ICH 

characteristics and outcome have not been fully studied and the reported results 

have been inconclusive. A meta-analysis in 2010 (4) and a review published in 

2015 (5) both emphasize the conflicting results reported about sex differences in 

ICH outcomes. Both studies concluded that more data on functional outcome 

after ICH are needed. Some methodological problems that would account for the 

inconsistencies and heterogeneity of the available data have been noted, such as 

differences in metrics used, length of study period, race/ethnicity of participants, 

etiology, or the adjustments made in the statistical analysis (4-6). Moreover, most 

of the available data are from retrospective stroke registries (6-12) or from 

studies published more than a decade ago (13,14). The most recent published 

series comes from Asian countries (15,16), and probably have some bias and 

racial/ethnic specificity. Finally, it is not clear whether these series are 

exhaustive, taking into account, for instance, early deaths (i.e., during the first 

hours at the emergency room). According to a recent review (5), the reported ICH 

case fatalities range from 16.2% to 51.8% in women and 18.8% to 51.8% in men, 

with outcome data showing even less consistency.  

Our aim was to assess whether sex differences could be observed in 

demographics, etiology, location, stroke care, and 3-month mortality and 

disability after primary ICH in a comprehensive and prospective 11-year study, 

taking into account the co-variables than could influence outcome data. 
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Methods 

From May 2005 through April 2015, 660 patients with acute intracerebral 

hemorrhage were admitted to our hospital. Patients with no outcome data (n=23), 

non-accurate clinical information or those who denied to participate in the 

BASICMAR database (n=13), and those with secondary ICH (n=109) were 

excluded.  The BASICMAR database (17) is an ongoing prospective register of 

patients with acute stroke at University Hospital del Mar, a tertiary public hospital 

serving a population of 330 000 in 3 districts of the City of Barcelona. The final 

cohort was 515 patients with acute primary ICH. All patients received a computed 

tomography (CT) scan in the emergency room.    

All patients were evaluated at hospital admission by a vascular-trained 

neurologist who established initial severity using the NIH stroke scale (NIHSS) 

and the Glasgow Coma Scale (GCS). Assessment by a neurosurgeon and or 

intensive medicine specialist was considered, according to the clinical situation, 

age, previous functional status, and comorbidities. Additional CT, MRI 

evaluations, or angiographic studies were done, if needed, during hospitalization.  

Vascular risk factors, as defined by international guidelines, were obtained from 

the patient, relatives, caregivers, or previous medical records. A structured 

questionnaire was used to record the following variables: arterial hypertension 

(evidence of at least two raised blood pressure measurements, systolic >140 

mmHg or diastolic >90 mmHg, recorded on different days before stroke onset; a 

physician’s diagnosis; or use of medication); diabetes (previous physician 

diagnosis or use of medication); hyperlipidemia (physician diagnosis, use of 

medication, serum cholesterol concentration >220 mg/dL, low density lipoprotein 

cholesterol [LDL-c] >130 mg/dL, or serum triglyceride concentration >150 mg/dL); 
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ischemic heart disease (documented history of angina pectoris or myocardial 

infarction); peripheral arterial disease (documented current intermittent 

claudication with an ankle brachial index of less than 0.9 or a history of 

intermittent claudication, together with a previous related intervention, such as 

amputation); atrial fibrillation (AF) (physician diagnosis, use of medication, or 

conclusive electrocardiogram data);current smoking habit; alcohol overuse (>60 

gr/day); and illicit drug use. 

ICH was classified as primary if arterial hypertension or cerebral amyloid 

angiopathy (CAA) was the suspected cause. Patients without a demonstrable 

cause of ICH, including those under anticoagulant or antiplatelet treatments, also 

were considered primary ICH. Secondary ICH hemorrhage was considered when 

the ICH was due to cerebral vascular malformations, brain tumors, brain 

diseases caused by infection, systemic diseases, coagulopathies, or ICH related 

to alcohol or illicit drug use. Patients with secondary ICH were excluded from the 

study. 

To analyze ICH location, the first available CT was used and was evaluated by 

vascular neurologists blinded to clinical data. Involvement of the thalamus, basal 

ganglia, or internal capsule was defined as deep ICH; of the cortex and cortical-

subcortical junction, as lobar ICH; and of the cerebellum, as cerebellar ICH. If 

more than one territory, pure intraventricular ICH or brainstem hemorrhages were 

involved, it was classified as “other locations”. ICH volume was measured on CT 

using the ABC/2 formula, where A is the greatest hemorrhage diameter, B is the 

diameter 90° to A, and C is the approximate number of CT slices with 

hemorrhage multiplied by the slice thickness (18). 

Time interval from ICH symptom onset to hospital admission, time interval from 



  Roquer       7 

hospital admission to death, stroke care characteristics (admission to monitored 

acute stroke unit or neurointensive acute unit vs general ward, neurosurgical 

treatment, and rehabilitation therapy), and discharge destination were also 

analyzed according to sex.  

The main outcome end-points were mortality and poor outcome (modified Rankin 

scale [mRS] from 3 to 5) at 3 months. Mortality data was obtained from electronic 

medical records, hospital admissions records, or by telephone contact with 

primary care physicians or family members. Disability data were obtained from a 

clinic visit at 3-month follow-up or by telephone contact from a trained staff 

member to assess functional status using the mRS. 

 

Statistical analysis 

Age, NIHSS score, GCS, hematoma volume, and ICH score presented a non-

normal distribution and were expressed as medians  and interquartile  ranges  

[IQ 25-75]. Categorical data were expressed as counts and percentages. 

Differences in parametric and nonparametric continuous variables were 

evaluated using the t test and Mann-Whitney U test, respectively, and the chi 

square test was used for proportional analysis. We compared the demographic, 

vascular risk factors, and stroke care differences between both sexes by bivariate 

analysis.  

Finally, we compared 3-month mortality and 3-month poor outcome between 

sexes. The analysis was bivariate and multivariate, adjusted by previous mRS 

and ICH score. We chose to adjust by ICH score rather than adjusting separately 

by age, clinical severity, or ICH volume because ICH score is a validated method, 
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is widely used, and includes in a single score the most relevant mortality 

predictors. 

All analyses were two-tailed. The significance level was set at 0.05. 

Ethics 

The information used in this study was collected from the prospective 

BASICMAR register, with the approval of our local ethics committee. All patients 

gave their informed consent prior to their inclusion in the study. 
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Results: 

From May 2005 through April 2015, of 515 patients (245 women, 270 men) with a 

spontaneous primary ICH were studied. Median age was 78 years. 

Demographics of the study population are summarized in Table 1. Missing data 

included previous history of arterial hypertension (n=3), diabetes (n=6), 

hyperlipidemia (n=8), stroke (n= 7), coronary artery disease (n=4), peripheral 

arterial disease (n=12), smoking (n=19), alcohol overuse (n=32), NIHSS score 

(n=11), hematoma volume (n=31), ICH score (n=36), and GCS (n= 7).  

Differences between sexes (Table 1) were the following: the women were older 

than the men (81 vs 75 years, p<0.0001) and more likely to have previous poor 

functional status (29.8% vs 17%, p<0.001). Adjusted by age, the functional status 

difference disappeared (p=0.324).  More men than women were current smokers 

(23.3.0% vs 4.2%, p<0.0001), alcohol drinkers (16.5% vs 1.3%, p<0.0001), and 

had peripheral arterial disease (7.1% vs 3.0%, p=0.043) and ischemic heart 

disease (12.3 % vs 6.2%, p=0.022). ICH severity (assessed by NIHSS and GCS) 

was similar in both sexes, as well as hematoma volume. Lobar ICH volumes 

were larger than deep volumes: median [IQ 25, 75] = 49.9 cm3 [17.1, 90.0] vs 9.6 

cm3 [3.1, 27.2], p<0.0001. There were no differences between women and men 

in hematoma volume in lobar hematomas (median [IQ 25, 75] = 47 cm3 [20, 100] 

vs 50 cm3 [14,  83], p=0.377) or deep hematomas (median [IQ 25, 75] =  9.6 cm3 

[2.8,  27] vs 9.7 cm3 [3.5,  34.3], p=0.490), respectively.  

ICH score was higher in women than in men (p=0.0018) but, adjusted by age, the 

difference disappeared (p=0.456). There was a clear sex difference in lobar or 

deep ICH location (p=0.012); after adjustment by age, the difference remained 

for lobar ICH (OR 1.75 [95% CI: 1.18-2.58]) in women compared to men 
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(p=0.005).  

Arterial hypertension was the most common etiology (77.0%), without sex 

differences (p=0.471). Although women were older and had more lobar ICH than 

men, we found no differences in CAA etiology. However, age was similar in 

women, median [IQ 25, 75]  = 77.0 [72, 83] years and men 79.5 [75, 82] with 

CAA (p=0.525).  

There were no significant sex differences between time interval from ICH 

symptom onset to hospital admission: in 125 cases (24.3%) the time to 

presentation was unknown (25.6% of women, 23.0% of men, p=0.537); in the 

remaining cases, the interval was less than 6 hours in 256 cases (65.5%), 116 

women (63.4%) and 140 men (67.6%); from 7 to 12 hours, 66 cases (16.9%), 35 

women (19.1%) and 31 men (15.0 %); from 13 to 24 hours, 37 cases (9.5%), 17 

women (9.3%) and 20 men (9.7%); and > 24 hours, 31 cases (7.9%), 15 women 

(8.2%) and 16 men (7.67%). These differences were non-significant (p= 0.730).   

Regarding stroke care analysis, 467 patients were admitted to hospital (45 died 

in the emergency room, 2 were discharged home, and one to another hospital). 

Among these 467 patients, 376 (80.5%) were admitted to the monitored acute 

stroke unit or neurointensive acute unit, 162 women (74.7%) and 214 men 

(85.6%); 91 (19.5%) were admitted to the neurological ward or other hospital 

departments, 55 women (25.3%) and 36 men (14.4%). Comparing women to 

men, the OR for admission to a monitored acute stroke unit or neurointensive 

acute unit was 0.50 [95% CI: 0.31-0.79], p=0.003. After age and previous mRS 

adjustment, the difference disappeared (female sex, OR: 0.62 [95% CI: 0.38-

1.01], p=0.056; age, OR: 0.98 [95% CI: 0.96-1.00], p=0.052; and previous mRS, 

OR: 0.73 [95% CI: 0.62-.086], p<0.0001). There were no sex differences in 
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mortality among patients admitted to the monitored acute stroke unit or 

neurointensive acute unit (36.9% of men and 32.7% of women died; p=0.445), or 

to other medical wards (41.7% of men and 49.1% of women died), p=0.525. In 

total, 44 patients (8.5%) were neurosurgically treated, with no significant sex 

differences: 19 (7.7%) women and 25 (9.3%) men, p=0.533. There were no sex 

differences in referral for in-hospital rehabilitation therapy (65.2% vs 65.8%, 

respectively; p=0.910).  

Among survivors, 47.8% of women and 42.6% of men returned home, 21.7% and 

34.6% went to rehabilitation departments, and 30.4% and 22.8% were 

transferred to nursing homes, respectively. The differences were statistically 

significant (p=0.041), but disappeared after adjusting for age (p=0.201) or ICH 

score (p=0.122). 

Outcome data are summarized in Table 2. ICH 3-month mortality was 42.5%, 

with no sex differences. Adjusted by previous mRS and ICH score, 3-month 

mortality rates were lower in women than in men, but this observation was 

nonsignificant (OR 0.71, [95% CI: 0.42-1.24], p=0.211). There were no sex 

differences regarding the time interval from hospital admission to death, divided 

in four groups (within 24 hours of admission [41.1% in women vs 34.2% in men], 

25 h to 7 days [32.7% vs 37.8%], 7 to 30 days [24.3% vs 23.4%], and more that 

30 days [1.9% vs 4.5%]; p=0.515). The differences remained non-significant after 

adjustment by HIC score (p=0.456) or by NIHSS (p=0.506).   

Regarding disability, 152 patients (28%) were functionally dependent at 3 

months, with worse outcomes in women than in men (OR 1.70; [95% CI: 1.07-

2.69], p=0.027). Adjusted by previous mRS and ICH score, the statistical 

differences disappeared (OR1.47, [95% CI 0.86-2.52], p=0.159). 
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Discussion: 

Our study demonstrated some sex-related clinical differences in a large database 

of ICH patients, and adds accurate data to a topic with scant information 

available in the current literature.  

Women constituted 47.6% of all primary ICH patients admitted to our center, 

were an average 6 years older than men, and were more likely to have previous 

poor functional status than men. Men reported more alcohol and tobacco use and 

had more atherosclerotic disease. Most of these data have been previously 

reported, including the higher ICH prevalence in men (19), although this finding is 

not uniform in all studies (4). In most of the previous reports, women with ICH 

were older than their male counterparts (12,18, 20), similar to the findings for 

ischemic stroke (21). The higher tobacco and alcohol use we observed in men 

also has been described previously (22) and probably reflect behavioral and 

cultural sex differences rather than a sex-specific risk factor. We found no 

previous reports of worse previous functional status in women than men, but this 

finding was probably due to the age difference because the difference 

disappeared after age adjustment. Similarly, the higher prevalence of peripheral 

arterial disease in men has not been described, but it seems logical because of 

the higher atherosclerotic prevalence in smokers (23). Despite sex-related 

differences in age and previous functional status, ICH severity (NIHSS score) 

was equal in both sexes. However, the ICH score was higher in women than in 

men (p=0.018); again, this was probably due to the age difference because the 

difference disappears when adjusted by age (p=0.456).  Lobar ICH volumes were 

larger than deep volumes (median [IQ 25, 75] = 49.9 cm3  [17.1, 90.0] vs 9.6 

cm3 [3.1, 27.2]; p < 0.0001). Despite ICH volume were slight greater in women 
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than in men, when we analyzed lobar or deep hematoma volumes by separate, 

we found no sex differences, neither in lobar nor in deep hematomas. That 

means that the slight sex difference merely reflects the higher number of lobar 

hematomas in women compared with men. 

We also found sex differences in hematoma location, with a predilection for deep 

(basal ganglia, thalamus, or putamen) hematomas (53.0 % vs 39.2%) in men and 

lobar hematomas (44.5 % vs 31.9%) in women (p=0.012). We found no sex 

differences in cerebellar or other ICH locations. Similar results have been 

reported (24), although sex differences in hematoma location seem to vary by 

population (5). in our population, lobar ICH in women had an OR of 1.75 [95% 

CI1.18-2.58] compared to men (p=0.005) after age adjustment, suggesting a sex- 

related difference that merits further exploration.  Concerning ICH etiology, there 

were no sex differences, and the frequency of hypertensive hemorrhage and 

CAA was very similar in both sexes. Although women were older and had more 

lobar ICH than men, we found no differences in CAA etiology. We cannot explain 

this finding, but CAA may be under diagnosed in women, because the 

percentage of lobar ICH of unknown etiology was greater in women (23.6%) than 

in men (16.3%). On the other hand, there was no age difference between sexes 

in patients with CAA diagnoses. 

Studies analyzing sex differences in stroke care among patients with ICH are 

scarce and mainly centered on the use of “do not resuscitate” orders, with 

conflicting results (25, 26). This information was not available in our study. We 

found that women were admitted to the monitored acute stroke unit or 

neurointensive acute unit less often than men (74.7% vs 85.6%, OR: 0.50 [95% 

CI: 0.31-0.79], p=0.003); however, this difference disappeared after adjusting for 
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age and previous mRS (p=0.056). No sex differences were seen in other stroke 

care parameters, such as neurosurgical treatment (p= 0.533) or in-hospital 

rehabilitation therapy (p=0.910). Regarding discharge destination, we found no 

sex differences after adjusting by age (p=0.201) or ICH score (p=0.122). 

Published outcomes data show a wide range of mortality rates, from 16.2% to 

51.8% (5), with conflicting results regarding sex differences. While a recent meta-

analysis found no sex differences in mortality rates (4), other studies have shown 

higher mortality in women than in men (14, 27), or in men than in women (11).  In 

our study, mortality at 3 months was 42.5%, within the range (median 10-month 

case fatality of 40.4%) described in the literature for occidental patients (4). We 

found no absolute (44.1% vs 41.1%, p=0.515) or adjusted differences in 3-month 

mortality between sexes, also agreeing with the results described in the literature 

(4). After adjustment for previous mRS and ICH score, however, there was a 

non-significant lower mortality in women. Concerning outcome, women remained 

more dependent than men at 3 months in the bivariate analysis. However, this 

difference was not significant after adjusting for previous mRS and ICH score 

(OR 1.47, [95% CI: 0.86-2.52], p=0.152). When we analyzed the percentage of 

patients who were functionally independent at 3 months, our results were similar 

to those described in the literature (4): 27.9% in the whole series, with fewer 

women (23.3%) than men (32.2%). This information is important because of the 

paucity of studies on this question (4,5). 

The limitations of this study are its single-center design and the lack of long-term 

outcome data. However, the strengths are its prospective design, the 

comprehensive data and the inclusion of all patients admitted to our hospital in 

the analysis, even those who died during the first hours in the emergency room 
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and those admitted to departments other than Neurology. 

Sex-related differences in demographic, vascular risk factors and location exist. 

Although ICH score is higher in women, 3-month mortality and adjusted 3-month 

disability did not differ between sexes. 
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Table 1: Demographics of the series, and differences according to sex. 

Global series (n=515) 
 

Sex  

Number (%) 

Both 

(515) 

Women 

245 (47.6) 

Men 

270 (52.4) 

 

    P            OR (CI 95%) 

Age, years median (IQ 25, 75)   78 (63, 83) 81 (73, 86) 75 (63, 81) 0.0001 

Arterial hypertension, n (%)  395 (77.1) 186 (76.5) 209 (77.7) 0.833 

Diabetes mellitus, n (%)  147 (28.9) 70 (28.8) 77 (28.9) 1.000 

Hyperlipidemia, n (%)  180 (35.5) 80 (33.1) 100 (37.7) 0.307 

Previous stroke, n (%)   92 (18.1) 39 (16.3) 53 (19.8) 0.356 

Previous IHD, n (%) 48 (9.4) 15 (6.2) 33 (12.3) 0.022     0.47(0.25-0.89) 

Previous PAD, n (%)  26 (5.2) 7 (3.0) 19 (7.1) 0.043     0.40(0.16-0.96) 

Atrial fibrillation, n (%)  109 (21.2) 46 (18.8) 63 (23.3) 0.235 

Current smoking, n (%)  70 (14.1) 10 (4.2) 60 (23.3) 0.0001   0.15(0.07-0.29) 

Alcohol overuse, n (%)  44  (9.1) 3 (1.3) 41 (16.5) 0.0001   0.07(0.02-0.21) 

Previous mRS>2, n (%)   119 (23.1) 73 (29.8) 46 (17.0) 0.001     2.07(1.36-3.14) 

NIHSS, points median (IQ 25, 75)    12 (4, 20) 13 (4,20) 12 (4, 20) 0.817 

Hematoma volume, cm3 median 

(IQ 25 ,75)    

18 (4.6   55.0) 22 (5.5  68.8) 15 (4.5,  54) 0.118 

Lobar hematoma volume, cm3 

median (IQ 25 ,75)    

49.9 (17.1  90.0) 47 (20.0 100.0) 50 (14  83) 0.377 

Deep hematoma volume, cm3 

median (IQ 25 ,75)    

9.6 (3.1  27.2) 9.6 (2.8 27.0) 9.7 (3.5 34.3) 0.490 

ICH score, points median (IQ 25 

,75)    

2 (1   3) 2 (1   3) 1 (0,   3) 0.018 

Initial GCS. points median (IQ 25 

,75)    

14 (10  15) 14  (9   15) 14  (10,  15) 0.148 

ICH etiologies     

Arterial hypertension, n (%) 397 (77.0) 184 (75.1) 213 (78.9)  

Amyloid cerebral angiopathy, n (%) 30 (5.8) 14 (5.7) 16 (5.9)  

Unknown cause, n (%) 88 (17.1) 47 (19.2) 41 (15.2) 0.471 

ICH location     

Lobar 195 (37.9) 109 (44.5) 86 (31.9)  

Deep 239 (46.4) 96 (39.2) 143 (53.0)  

Cerebellar 42 (8.2) 20 (8.2) 22 (8.1)  

Other 39 (7.6) 20 (8.2) 19 (7.0) 0.012 
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Table 2  

 

Sex 

  

Women 

 244 

Men 

271 

P (unadjusted) OR(CI 95%) P (adjusted)** OR(CI 95%) 

     

3-month mortality, n (%) 107 (43.9) 113 (41.5)   0.656        1.13 (0.80-1.60)   0.211      0.71 (0.42-1.21) 

3-month mRS 3-5, n (%)* 80 (58.4) 72 (45.6)   0.027        1.70 (1.07-2.69)   0.159      1.47 (0.86-2.52) 

 

  



  Roquer       21 

Tables 

Table 1 title:  

Demographics of the series, and differences according to sex. 

 

Table 1 legend:  

IQ, interquartile; IHD, ischemic heart disease; OR, odds ratio (women vs men); 

CI, confidence interval; PAD, peripheral arterial disease; mRS, modified Rankin 

Score; NIHSS, National Institutes of Health Stroke Scale; ICH, intracerebral 

hemorrhage; GCS, Glasgow Coma Scale. 

 

Table 2 title: 

Outcome according to sex in primary intracerebral hemorrhage patients.  

 

Table2 legend:  

 

OR, odds ratio; CI, confidence interval; mRS, modified Rankin Score 

*Calculated for intracerebral hemorrhage (ICH) survivors. 

**P adjusted by previous mRS and ICH score.  

 


