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Abstract
Background: Intracerebral hemorrhage (ICH) is a hemorrhagic stroke with 
high morbidity and mortality. Recent studies have shown that minorities 
such as Native Hawaiians and other Pacific Islanders (NHOPI) with ICH are 
significantly younger compared to whites. However, the interaction of race 
and gender, and its impact on observed disparities among a multi-ethnic 
population in Hawai‘i, have not been studied.
Methods: Consecutive ICH patients (whites, Asians or NHOPI), who were 
hospitalized at a single tertiary center on O‘ahu between 2006 and 2013 were 
retrospectively studied. Clinical characteristics were compared between men 
and women among the entire cohort, and within the major racial groups. 
Results: A total of 791 patients (NHOPI 19%, Asians 65%, whites 16%) were 
studied. Overall, men were younger than women (62±16 years vs 67±18 
years respectively, P < .0001). Among whites, ages of men and women were 
similar (men: 67±14 years vs women: 67±17 years, P = .86). However, among 
Asians, men were significantly younger than women (men: 63±16 years vs 
women: 70±17 years, P < .0001). Among NHOPI, ages of men and women 
were similar (men: 53±15 years vs women: 56±17 years, P = .34), although 
NHOPI group overall had significantly younger age compared to whites and 
Asians (NHOPI: 54±16 years vs whites: 67±15 years, P < .0001; vs Asians: 
66±17, P < .0001).
Conclusions: Overall, men have younger age of ICH presentation than 
women. However, this observed gender difference was most significant among 
Asians, but not among whites or NHOPI. 

Introduction
Spontaneous intracerebral hemorrhage (ICH) is a hemorrhagic 
stroke with high morbidity and mortality, and accounts for 10-
15% of the approximately 700,000 annual strokes in the United 
States.1-3 Recent studies have shown that minorities such as 
African Americans, Native Hawaiian/other Pacific Islanders 
(NHOPI), and some Asians with ICH are younger and have 
higher cardiovascular risk factors compared to whites with ICH.4 
Furthermore, younger minorities with ICH have been reported 
to have worse outcomes compared to whites.5-7 In addition to 
racial disparities, studies have shown gender disparities—men 
having higher incidence of ICH compared to women.8,9 However, 
the variation of gender differences for each racial group with 
ICH have not been adequately studied. This study sought to 
assess the gender differences in the clinical characteristics for 
the entire ICH population and for each major racial group that 
were hospitalized at a tertiary stroke center on O‘ahu. 

Methods
 The Queen’s Medical Center (QMC) Research and Institutional 
Review Committee approved to conduct this retrospective study 
of all spontaneous ICH patients hospitalized at QMC between 
January 1, 2006 and December 31, 2013. QMC is a 505-bed 
medical center located in Honolulu, O‘ahu, and the largest 
hospital in Hawai‘i. During the study period, QMC was the 

only Joint Commission-certified Primary Stroke Center, the 
only American College of Surgeons-verified trauma center with 
full neurosurgical coverage, and the only dedicated NSICU in 
the state of Hawai‘i.

Patients
All patients hospitalized at QMC between January 1, 2006 and 
December 31, 2013 with a diagnosis of spontaneous ICH were 
retrospectively identified using the institution’s stroke database. 
Case ascertainment of admissions for ICH was conducted by 
prospective clinical identification and retrospective verification 
by a review of electronic medical record (Epic). Patients with 
ICH related to trauma, ruptured cerebral aneurysm or ischemic 
stroke with hemorrhagic conversion were excluded since these 
conditions are managed differently from spontaneous ICH.

Data Collection
Patient demographics and medical history, including history of 
hypertension, diabetes mellitus, atrial fibrillation/atrial flutter, 
coronary artery disease (CAD) or prior myocardial infarction 
(MI), and smoking, were obtained from the database. Initial 
Glasgow Coma Scale score and coagulopathy were obtained 
from the electronic medical record. Coagulopathy was defined 
as the initial international normalized ratio > 1.4. All initial head 
computed tomography scans were retrospectively reviewed by a 
board-certified neurologist/neurointensivist using a standardized 
protocol, blinded to race, gender and clinical data. Hematoma 
volume was measured using the ABC/2 method.10 Presence 
of intraventricular hemorrhage (IVH) was recorded, and ICH 
location was coded as basal ganglia, lobar, thalamus, brainstem, 
cerebellar or primary IVH.
	 Race and ethnicity information were collected by administra-
tive personnel during the registration process or by the nurses 
during the intake process on admission. Race was categorized 
as NHOPI, Asian, or white, black or “other” race. Due to the 
low number of black patients in Hawai‘i, this racial group was 
combined with the “other” group in subsequent analyses. Since 
mixed racial background is relatively common in Hawai‘i, 
race was defined as the racial/cultural background that the 
patient most closely associated with, and was based on patient 
self-identification or family’s identification if the patient was 
incapacitated.

Statistical Analysis
Data were analyzed using SPSS (SPSS 22.0, IBM SPSS Inc., 
New York, USA). Patient characteristics were summarized using 
descriptive statistics appropriate to variable type. The NHOPI 
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and Asian racial groups were compared to white subjects (used 
as the reference group) using chi-squared test for categorical 
data and 2-tailed t-test for normally distributed, continuous 
variables. Age of presentation of intracerebral hemorrhage was 
compared between men and women among the entire cohort, 
and within each of the major racial groups. Data are presented 
as means ± SD, and levels of P < .05 were considered statisti-
cally significant.

Results
A total of 825 spontaneous ICH patients hospitalized at QMC 
between 2006 and 2013 were initially identified. Among them, 
34 patients with “other” race were excluded for the analysis. 
As a result, a total of 791 patients (NHOPI 19%, Asians 65%, 
whites 16%) were included in the final analyses. The clinical 
characteristics of ICH patients by gender are shown in Table 
1. Overall, men were younger compared to women (62 ± 16 
years vs 67 ± 18 years respectively, P < .0001). Men had a 
higher incidence of smoking as compared to women (36% vs 
22% respectively, P < .0001). There were no other significant 
differences in risk factors between men and women overall.

Table 1. Clinical characteristics of men and women with ICH
Men 

(N = 447)
Women 

(N = 344) P

Age, years 62 ± 16 67 ± 18 <.0001
Race .41
 Whites 79 (18) 49 (14)
 Asians 282 (63) 229 (67)
 NHOPI 86 (19) 66 (19)
Risk factors
 Hypertension 360 (81) 258 (75) .06
 Diabetes mellitus 122 (27) 77 (22) .12
 Hypercholesterolemia 171 (38) 123 (36) .47
 Coronary artery disease or prior MI 63 (14) 36 (11) .13
 Atrial fibrillation 63 (14) 44 (13) .60
 Coagulopathy 53 (12) 42 (12) .88
 Smoking 162 (36) 76 (22) <.0001
Hematoma location .02
 Basal ganglia 148 (33) 107 (31)
 Thalamus 94 (21) 45 (13)
 Lobar 122 (27) 122 (36)
 Brainstem 24 (6) 17 (5)
 Cerebellum 45 (10) 36 (10)
 Primary IVH 14 (3) 17 (5)
 Any IVH 209 (47) 147 (43) .26
 Hematoma volume (cm3) 34 ± 45 36 ± 47 .57
Hospital length of stay, days 11 ± 17 9 ± 11 .008
Mortality 107 (24) 92 (27) .37

NHOPI, Native Hawaiians and other Pacific Islanders; MI, myocardial infarction; IVH, 
intraventricular hemorrhage. Data are presented as mean ± SD or n (%).

Table 2. Comparison of Men and Women by Race
Men Women P

Whites (N = 128)
 N 79 49
 Age, years 67 ± 17 67 ± 14 .86
 Hypertension 57 (72) 30 (61) .20
 Diabetes mellitus 15 (19) 8 (16) .70
 Hypercholesterolemia 34 (43) 17 (35) .35
 Coronary artery disease or prior MI 22 (28) 3 (6) .003
 Atrial fibrillation 17 (22) 11 (22) .90
 Coagulopathy 13 (17) 7 (14) .74
 Smoking 30 (38) 9 (18) .02
Asians (N = 511)
 N 282 229
 Age, years 63 ± 16 70 ± 17 <.0001
 Hypertension 234 (83) 177 (77) .11
 Diabetes mellitus 75 (27) 45 (20) .07
 Hypercholesterolemia 110 (39) 87 (38) .81
 Coronary artery disease or prior MI 31 (11) 23 (10) .73
 Atrial fibrillation 35 (12) 25 (11) .60
 Coagulopathy 29 (10) 24 (11) .94
 Smoking 98 (35) 43 (19) <.0001
NHOPI (N = 152)
 N 86 66
 Age, years 53 ± 15 56 ± 17 .34
 Hypertension 69 (80) 51 (77) .66
 Diabetes mellitus 32 (37) 24 (36) .92
 Hypercholesterolemia 27 (31) 19 (29) .73
 Coronary artery disease or prior MI 10 (12) 10 (15) .52
 Atrial fibrillation 11 (13) 8 (12) .90
 Coagulopathy 11 (13) 11 (17) .50
 Smoking 34 (40) 24 (36) .69

NHOPI, Native Hawaiians and other Pacific Islanders; MI, myocardial infarction. Data 
are presented as mean ± SD or n (%).

	 The gender comparison for each racial group is shown in 
Table 2. Among whites, the mean age of men and women 
were not significantly different (men: 67 ± 14 years vs women: 
67 ± 17 years, P = .86). Among Asians, men were significantly 
younger than women (men: 63 ± 16 years vs women: 70 ± 17 
years, P < .0001) (Figure 1). Among NHOPI, mean age of 
men and women was similar (male: 53 ± 15 years vs female: 
56 ± 17 years, P = .34), although the NHOPI group overall was 
significantly younger at age of spontaneous ICH as compared 
to whites and Asians (NHOPI: 54 ± 16 years vs whites: 67 ± 15 
years, P < .0001; vs Asians: 66 ± 17, P < .0001) (Figure 1).
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Figure 1. Age of ICH Presentation in Men and Women By Race

Discussion
This multi-ethnic ICH study demonstrated that men with ICH 
are younger than women with ICH, which is consistent with 
prior studies.8,9 However, this gender difference in age was 
mainly driven by the Asian group and not by whites or NHOPI. 
	 Gender differences in age of presentation have been reported 
in other cardiovascular diseases. For example, women have been 
shown to develop coronary heart disease 10-15 years later than 
men.11 Similarly, women have been shown to develop atrial 
fibrillation at an older age compared to men who develop atrial 
fibrillation.12

	 Reasons for gender disparities in cardiovascular diseases 
are complex, and likely involve both biological and social 
determinants of the disease. Hormonal differences in men and 
women have been shown to account for some of the gender 
disparities. Estrogen is known to be cardioprotective in a 
number of ways.13 In animal studies, estrogen inhibits forma-
tion of atherosclerotic plaque via suppressing proliferation of 
smooth muscle cells, decreasing lipoprotein(a) sequestration 
and oxidation as well as preventing platelet thrombi forma-
tion.14,15 Androgens, on the other hand, increase proliferation 
of smooth muscle cells,16 which may hasten the progression of 
atherosclerosis. Sex hormones affect cerebrovascular pathways 
as well. Estrogen influences cerebral vascular reactivity by 
increasing the production of and the sensitivity to vasodilatory 
factors,17-19 thus decreasing vascular tone. In comparison, an-
drogens increase vascular tone.20-22 Estrogen shifts the balance 

of prostanoid production toward vasodilatory factors such as 
prostacyclin (PGI2); testosterone, on the other hand, shifts the 
balance toward vasoconstrictors such as thromboxane.12 Estro-
gen has also been shown to be neuroprotective by improving 
blood flow during and after ischemic cerebrovascular events.23-25 
	 Although these biological differences may have contributed 
to the disparities seen in this study, differences in social and 
behavioral factors such as diet, lifestyle, and medication com-
pliance may have also affected the gender differences. Since 
the gender difference was more significant among one ethnic 
group compared to other groups, more non-biological factors 
such as cultural factors may have accounted for our observation. 
Longitudinal studies demonstrate that gender is an important 
predictor of healthcare utilization; women utilize health ser-
vices more frequently than men do.26 For example, women in 
the United Kingdom are twice as likely to have visited their 
primary care physician within the last year compared to men.27 
Similarly, men may be more reluctant than women to consult 
a physician,28,29 putting them at risk of delayed diagnosis and 
treatment. Men tend to use emergency services more often than 
women, whereas women make use of preventive services more 
often than men.30 Along with utilizing more primary care services 
as compared to men, it has been shown that women implement 
lifestyle changes according to dietary recommendations more 
so than their male counterparts.31 Research demonstrates that 
women with heart failure were more adherent to a salt-restricted 
diet compared to men.32 
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	 Unfortunately, there is paucity of data on gender dispari-
ties in healthcare access and outcome among Asian Ameri-
cans. One study showed that Chinese immigrant men were 
less likely to be adherent to their hypertensive medications 
compared to Chinese immigrant women.33 Further research 
is needed to thoroughly assess the underlying causes of the 
gender disparities found within the Asian American population.  
	 This study has several limitations. First, the data is derived 
from a single-center study and thus may lack generalizability. 
Second, because our institution is a tertiary referral center, there 
may have been a referral bias toward more severe ICH patients 
as ICH patients with small hematomas and minor neurologic 
symptoms may not be transferred to our facility. It is also 
possible that some of the older ICH patients with preexisting 
do-not-resuscitate orders or those with terminal illness may not 
have been transferred to our facility, creating a possible selec-
tion bias toward younger ICH patients. Lastly, Asian race was 
not further specified (ie, Japanese, Filipino, Chinese, Korean) 
and thus it is unclear if similar age and gender disparities exist 
within each specific Asian race.
	 This study demonstrates not only racial disparities in stroke 
risk factors, but also gender disparities in stroke risk factors in 
the state of Hawai‘i, which have not been previously studied. 
Further studies are needed to determine factors contributing to 
the gender disparity in this multi-ethnic population.
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