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Abstract
Objective
To clarify whether recurrence risk for intracerebral hemorrhage (ICH) is higher among black
and Hispanic individuals and whether this disparity is attributable to differences in blood
pressure (BP) measurements and their variability.

Methods
We analyzed data from survivors of primary ICH enrolled in 2 separate studies: (1) the
longitudinal study conducted atMassachusetts General Hospital (n = 759), and (2) the ERICH
(Ethnic/Racial Variations of Intracerebral Hemorrhage) study (n = 1,532). Participants un-
derwent structured interview at enrollment (including self-report of race/ethnicity) and were
followed longitudinally via phone calls and review of medical records. We captured systolic BP
(SBP) and diastolic BP measurements, and quantified variability as SBP and diastolic BP
variation coefficients. We used multivariable (Cox regression) survival analysis to identify risk
factors for ICH recurrence.

Results
We followed 2,291 ICH survivors (1,121 white, 529 black, 605 Hispanic, and 36 of other race/
ethnicity). Both black and Hispanic patients displayed higher SBP during follow-up (p < 0.05).
Black participants also displayed greater SBP variability during follow-up (p = 0.032). In
univariable analyses, black and Hispanic patients were at higher ICH recurrence risk (p < 0.05).
After adjusting for BP measurements and their variability, both Hispanic (hazard ratio = 1.51,
95% confidence interval 1.14–2.00, p = 0.004) and black (hazard ratio = 1.98, 95% confidence
interval 1.36–2.86, p < 0.001) patients remained at higher risk of ICH recurrence.

Conclusion
Black andHispanic patients are at higher risk of ICH recurrence; hypertension severity (average
BP and its variability) does not fully account for this finding. Additional studies will be required
to further elucidate determinants for this health disparity.
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Primary intracerebral hemorrhage (ICH) accounts for ap-
proximately 10% to 15% of all acute cerebrovascular events
worldwide, and it is responsible for the majority of stroke-
related morbidity and mortality.1–3 ICH survivors are at ex-
tremely high risk of recurrent ICH, which is often fatal.4–7

Treatment of hypertension, in the form of blood pressure
(BP) control, represents the cornerstone of secondary ICH
prevention.8,9 Current practice guidelines focus primarily on
achieving prespecified goals for systolic BP (SBP) and di-
astolic BP (DBP) values. Whereas several studies have high-
lighted the potential role of elevated long-term BP variability
in increasing stroke risk in general, dedicated studies in-
vestigating the association between long-term BP variability
and ICH recurrence risk are lacking.10–12

Previous studies highlighted that black and Hispanic individuals
are at higher risk of first-ever ICH compared to white
individuals.13–15 While the mechanisms underlying this health
disparity are poorly understood, racial and ethnic differences in
hypertension prevalence, severity, and biology are likely to have
a major role.16 Ethnic and racial differences in ICH recurrence
risk, however, have never been the subject of dedicated inves-
tigations. Specifically, the potential roles of BP and its variability
in determining ICH recurrence risk among nonwhite ICH
survivors have never been explored. Greater insight into these
modifiable risk factors for rebleeding would advance our un-
derstanding of ICH biology. Perhaps more importantly, this
information may also reshape guidelines for secondary ICH
prevention to account for race/ethnicity and potentially in-
corporate reducing BP variability as an additional treatment goal.

We therefore leveraged existing data from 2 large studies of
ICH—the longitudinal study conducted at Massachusetts
General Hospital (MGH), and the Ethnic/Racial Variations
of Intracerebral Hemorrhage (ERICH) study4,17—to clarify
whether (1) minority ICH survivors (namely, black and
Hispanic) are at higher risk of ICH recurrence and (2)
systematic differences in hypertension control and/or BP
variability account for these disparities.

Methods
Participating studies
We analyzed longitudinal follow-up data of primary ICH
survivors enrolled in 2 separate studies. The ICH study
conducted at MGH is a single-center, prospective study of
ICH.4 For the purposes of the analyses presented below, we
included data for individuals admitted to MGH with a new
diagnosis of primary ICH from January 2006 to December

2013. The ERICH study is a large multicenter study focused
on recruitment of minority individuals for the identification of
genetic and epidemiologic risk factors for ICH and associated
outcomes.17 Enrollment in ERICH was conducted between
August 2010 and September 2016. Of note, since MGH was
one of the participating sites for the ERICH study, all ERICH
participants enrolled at MGH were included only in the
ERICH analyses to avoid data duplication.

Study eligibility and patient recruitment
We recruited participants among patients meeting the fol-
lowing eligibility criteria: (1) aged 18 years or older, and (2)
diagnosed with acute primary (i.e., spontaneous) ICH, in-
cluding intraparenchymal bleeding in the setting of oral
therapeutic anticoagulation. Initial ICH was confirmed by CT
scan, obtained within 24 hours of symptom onset. Patients
with intracranial hemorrhage resulting from trauma, conver-
sion of an ischemic infarct, rupture of a vascular malformation
or aneurysm, or brain tumor were not considered eligible.4,18

Since we sought to investigate ethnic/racial disparities in
long-term ICH recurrence rates, we excluded patients who
survived <3 months after hemorrhage, in agreement with
a previously published methodology.4 We also excluded
patients who did not meet criteria for BP data availability
during follow-up (see below for details).

Standard protocol approvals, registrations,
and patient consents
The study protocols were approved by institutional review
boards at all participating institutions. Written informed
consent was obtained from all study participants or their
surrogates.

Baseline data collection
Pre-ICH baseline data (including demographic information
and medical history) were collected by trained study staff in
both studies, by means of in-person interview of patients and/
or reliable informants, conducted at time of enrollment.4,17

We subsequently corroborated and expanded on information
obtained in person via review of medical records. Participants
and/or informants were also asked at enrollment to self-
identify race and ethnicity, choosing from the option rec-
ommended by the NIH for use in research studies. For the
purpose of this study, this information was used to determine
self-reported race/ethnicity as white (i.e., non-Hispanic
white), black (i.e., non-Hispanic black), Hispanic (i.e., self-
identifying as white-Hispanic or black-Hispanic), and other
(not meeting criteria for inclusion in white, black, or Hispanic
groups). We analyzed admission CT scans to determine ICH
location, hematoma volume, and presence of intraventricular

Glossary
BP = blood pressure; CI = confidence interval; DBP = diastolic blood pressure; ERICH = Ethnic/Racial Variations of
Intracerebral Hemorrhage; FDR = false discovery rate; ICH = intracerebral hemorrhage; IQR = interquartile range; MGH =
Massachusetts General Hospital; SBP = systolic blood pressure; VC = variation coefficient.
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blood according to a previously validated methodology.17,19

All neuroimaging analyses for both studies were conducted by
study personnel at MGH blinded to clinical and follow-up
information.

Longitudinal follow-up
ICH survivors and their caregivers were contacted and
interviewed by dedicated study staff at 3, 6, and 12 months
after first ICH for both studies, based on established
protocols.4,17 For the MGH-ICH study, individuals and
caregivers enrolled were also contacted every 6 months after
the first year from index ICH, as previously described.4,18 We
inquired about ICH recurrence, ischemic stroke, death, and
medication use and dosing. We also queried the Social Se-
curity Death Index national database as an alternative way of
identifying deaths among ICH survivors.

BP capture
Study staff acquired information on baseline and ambulatory
BP measurements, based on previously published methods.4,17

Briefly, study investigators inquired about most recent BP
measurement obtained in a medical setting by medical per-
sonnel (no inquiry was made about home or self-obtained BP
measurements). If patients were unable to provide exact BP
measurements, medical records for reported encounters falling
within the follow-up period were obtained via (1) manual
review of longitudinal electronic medical records and (2)
patient-provided external medical records. We prespecified
data capture targets of one or more BP measurements every 6
months. For all BP variables (see below), patients were
assigned a single value within each 6-month follow-up interval,
according to a previously validated methodology.4 Briefly, we
utilized a single pair of SBP/DBP measurements per each
follow-up interval. When multiple BP values were available in
a single interval, the average value was used for analysis pur-
poses. Study participants lost to follow-up contributed all BP
measurements predating loss to follow-up to the analysis. Of
note, study staff involved in BP data capture was blinded to
clinical and neuroimaging data.

Statistical methods

Overall analysis plan
We initially conducted separate univariable and multivariable
analyses (as described below) for the MGH-ICH and ERICH
studies. Results from multivariable regression analyses in each
study were then meta-analyzed using a conservative inverse
variance-based random-effects pooling method (DerSimo-
nian-Laird).20 We then calculated I2 (percentage of effect size
attributable to heterogeneity)21; heterogeneity was consid-
ered significant for I2 > 0.20. To account for multiple testing
burden, we used the false discovery rate (FDR) adjustment
method as developed by Benjamini and Hochberg.22 All p
values presented were adjusted using the FDR method. All p
values <0.05 (2-tailed) after FDR adjustment were considered
to be significant. All analyses were performed with R software
version 3.3.1 (R Foundation for Statistical Computing).

Definition of variables
Age at index ICH was analyzed as a continuous variable.
Race/ethnicity was analyzed as a categorical variable using
white patients as reference (because of their numerical pre-
ponderance). To ascertain the association between BP and
risk of ICH recurrence, we generated and analyzed 4 expo-
sures: (1) SBP as a continuous, time-varying variable, (2)
DBP as a continuous, time-varying variable, (3) SBP vari-
ability, defined as the variation coefficient for SBP measure-
ments (SBP-VC), and (4) DBP variability, defined as the
variation coefficient for DBP (DBP-VC). Variation coefficient
values were calculated for each participant as the ratio of SD/
mean BP value. We subdivided both SBP-VC and DBP-VC
values into quartiles for all planned analyses.

Univariable and multivariable analyses
Categorical variables were compared using Fisher exact test
(2-tailed) and continuous variables using the Mann-Whitney
rank sum or unpaired t test as appropriate. We determined
factors associated with ICH recurrence in univariable analyses
using Kaplan-Meier plots with significance testing by the log-
rank test. Patient data were censored only in case of death or
loss to follow-up. Given the limited number of patients ex-
periencing multiple ICH recurrences (n = 5), only the first
recurrent event contributed to our analyses (and data were
censored thereafter). We performed multivariable analyses
using Cox regression models. We initially included in multi-
variable modeling all factors associated with ICH recurrence
in univariable analyses with p < 0.20. Because of potential
associations between ICH recurrence and exposure to anti-
platelet agents and/or oral anticoagulants, we prespecified
adjustment for these variables in our multivariable models
(regardless of p value). Because of the potential effects of
antihypertensive treatment on ICH recurrence via BP control,
we repeated all multivariable analyses after adjustment for
number and nature of antihypertensive agents. We sub-
sequently used backward elimination procedures to arrive at
a minimal model including only variables associated with ICH
at p < 0.05. Multicollinearity was assessed by computing
variance inflation factors (VIF) for all variables. The pro-
portional hazard assumption was tested via graphical in-
spection and calculation of Schoenfeld residuals.

Data availability
The authors certify they have documented all data, methods,
and materials used to conduct the research presented. Ano-
nymized data pertaining to the research presented will be
made available by request from qualified investigators.

Results
Study participants
A total of 2,291 ICH survivors (1,121 white, 529 black, 605
Hispanic, and 36 of other race/ethnicity) fulfilled initial eli-
gibility criteria. Detailed information on characteristics of
participants enrolled in the MGH-ICH (n = 759) and ERICH
(n = 1,532) studies is presented in table 1. Because of
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systematic differences in study design and setting, we identi-
fied several differences between ICH survivors enrolled in
MGH-ICH vs ERICH (see table 1 for comparison p values).
MGH-ICH participants were older, more likely to be white
and highly educated, and more frequently presented with
lobar ICH. They were also more likely to report a medical

history of atrial fibrillation and to be exposed to oral anti-
coagulation after ICH. ERICH participants were more likely
to report medical history of hypertension, diabetes, prior is-
chemic stroke, or TIA. They were also more likely to present
with nonlobar ICH and with evidence of intraventricular
hemorrhage on initial CT scans. We followed ERICH study
participants up to 12 months (based on study protocol).17

Thirty-nine of 1,532 participants were lost to follow-up,
corresponding to a rate of 2.5% per year. We identified 23
recurrent ICH events among ERICH study participants, for
an estimated annual recurrence rate of 1.5% (95% confidence
interval [CI] 0.8%–2.7%). We followed MGH-ICH study
participants for a median follow-up time of 49.8 months
(interquartile range [IQR] 38.5–66.2). We identified 55 of
759 participants who were lost to follow-up, corresponding to
a rate of 1.5% per year. We identified 75 ICH recurrence
events among MGH-ICH study participants, corresponding
to an estimated annual recurrence rate of 3.9% (95% CI
2.5%–5.9%).

Hypertension severity and BP variability based
on race/ethnicity
We initially sought to determine whether systematic differ-
ences in hypertension severity (average SBP/DBP, SBP-VC,
and DBP-VC) existed between white, black, and Hispanic
ICH survivors. Average SBP during follow-up was higher for
black ICH survivors (median 149 mmHg, IQR 140–165 mm
Hg, p = 0.009) as well as for Hispanic ICH survivors (median
146 mm Hg, IQR 141–155 mm Hg, p = 0.011) when com-
pared with white individuals (median 141 mm Hg, IQR
135–145 mm Hg). Furthermore, SBP variability (SBP-VC)
was also higher for black participants (median 3.5%, IQR
2.2%–4.3%, p = 0.032) when compared with white individuals
(median 2.8%, IQR 1.2%–3.2%). We provide a graphic rep-
resentation of differences in average SBP and SBP-VC by
race/ethnicity in figures 1 and 2.

Variations in ICH recurrence risk by race/
ethnicity
Across both participating studies, we observed 26 ICH
recurrences among 1,121 white ICH survivors (1.7%) com-
pared to 35 recurrences among 529 black participants (6.6%)
and 37 recurrences among 605 Hispanic participants (6.1%).
Yearly estimated ICH recurrence rates were 1.1% (IQR
0.7%–2.1%) for white ICH survivors, 3.9% (IQR 3.2%–4.4%)
for black ICH survivors, and 3.5% (IQR 2.8%–4.2%) for
Hispanic ICH survivors. In univariable analyses, race/
ethnicity, educational level, prior ICH (before index event),
ICH location, and ICH volume were associated with ICH
recurrence (table 2). Higher SBP measurements were asso-
ciated with increased ICH recurrence risk (hazard ratio for
10 mm Hg increase 1.27, 95% CI 1.02–1.59, p = 0.039).
Greater SBP variability, defined as SBP-VC, was also associ-
ated with increased ICH recurrence risk (hazard ratio for each
SBP-VC quartile increase 1.69, 95% CI 1.04–2.74, p = 0.034).
We found no association between DBP or DBP-VC and ICH
recurrence risk in univariable analyses (both p > 0.20). In

Table 1 Patient characteristics

Variable
MGH
(n = 759)

ERICH
(n = 1,532) p Value

Demographics

Age at enrollment,
mean (SD)

74.3 (12.1) 61.1 (13.6) 0.008a

Sex, male 395 (52) 800 (52) 0.12

Race/ethnicity <0.001a

White 607 (80) 514 (34)

Black 76 (10) 453 (30)

Hispanic 40 (5) 565 (37)

Other 36 (5) 0 (0)

Education, ≥10 y 478 (63) 770 (50) <0.001a

Medical history

Hypertension 562 (74) 1,246 (81) <0.001a

Ischemic
heart disease

137 (18) 279 (18) 0.99

Atrial fibrillation 103 (14) 149 (10) 0.007a

Diabetes 129 (17) 439 (28) <0.001a

Prior lobar ICH 15 (2) 8 (1) 0.002a

Prior nonlobar ICH 8 (1) 10 (1) 0.44

Prior ischemic
stroke/TIA

80 (11) 268 (17) <0.001a

CT imaging data

ICH location <0.001a

Lobar 296 (39) 463 (30)

Nonlobar 425 (56) 1,056 (68)

Multiple locations 38 (5) 23 (2

ICH volume,
median (IQR)

19.4 (4.5–24.1) 17.9 (5.2–30.6) 0.11

Intraventricular
extension

220 (29) 536 (35) <0.001a

Post-ICH medication use

Antiplatelet agents 106 (14) 229 (15) 0.57

Oral anticoagulants 76 (10) 107 (7) 0.015a

Abbreviations: ERICH = Ethnic/Racial Variations of Intracerebral Hemor-
rhage; ICH = intracerebral hemorrhage; IQR = interquartile range; MGH =
Massachusetts General Hospital.
Data represent n (%) unless otherwise indicated.
a Statistically significant.
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multivariable analyses (table 3), black and Hispanic race/
ethnicity remained independently associated with increased
ICH recurrence risk in both studies, even after adjustment
for SBP and SBP-VC (both of which were also in-
dependently associated with rebleeding events). Of note,
exposure to antihypertensive agents during follow-up was
not associated with ICH recurrence (all p > 0.20) and did
not substantially modify observed results (table 4). Com-
bination of findings from each study revealed consistent
associations without evidence of between-study heteroge-
neity (all I2 < 0.05).

Discussion
We present evidence that minority ICH survivors of black and
Hispanic racial/ethnic background are at substantially in-
creased risk of recurrent ICH. While minority ICH survivors
demonstrated greater hypertension severity (specifically,
higher average SBP) and BP variability, these findings did not
account for the entirety of excess ICH recurrence risk.

Hypertension is the most potent risk factor for ICH incidence
and recurrence, thus warranting specific emphasis from both

Figure 1 SBP following ICH by race and ethnicity

(A) Average SBP during follow-up after ICH, by self-reported race/ethnicity. (B) Average SBP variation (SD/mean) during follow-up, by self-reported race/
ethnicity. Boxplot upper and lower margins indicate 25th and 75th percentiles of average SBP during follow-up (A) and average SBP variation (%) during
follow-up (B). Horizontal lines in boxes indicate corresponding median values. ICH = intracerebral hemorrhage; SBP = systolic blood pressure.

Figure 2 ICH recurrence by race and ethnicity

Kaplan-Meier plot of ICH recurrence rates for
white, black, and Hispanic study participants. ICH
= intracerebral hemorrhage.
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a clinical management and research standpoint.8,9,16 Our
findings expand on this published evidence in a number of
ways. Despite that ICH survivors are a high-risk group, mul-
tiple research groups (including our own) reported that less
than 50% of them achieve adequate BP control according to
published guidelines.4,23 In the present study, we demon-
strated that black and Hispanic ICH survivors are dispro-
portionately less likely to achieve recommended BP goals,

with expected consequences of ICH recurrence risk. The
mechanisms underlying limited success in BP control among
ICH survivors at large remain unclear. However, it is likely
that socioeconomic factors, chiefly availability and access to
health care,24 represent major obstacles toward achieving
optimal hypertension control for minority ICH survivors.
Cultural factors associated with racial/ethnic background are
also likely to influence risk of ICH recurrence. For example,
cultural beliefs may determine personal behavior toward
healing and disease prevention, thus affecting adherence with
traditional prescribed medications.25

Our findings suggesting greater long-term BP variability
among black participants may also reflect less “stable” control
of underlying hypertension. While long-term BP variability
has been demonstrated to act as a major risk factor for stroke
in general, we provide the first proof of association specific to
ICH.10–12 As mentioned above, these findings may reflect
variations in quality/stability in hypertension control over
time. Alternatively, specific and separate biological mecha-
nisms may account for the effect of long-term BP variability
on rebleeding. We are unfortunately unable to provide addi-
tional insights in support of either hypothesis with currently
available data.

When compared to ICH survivors in most previously pub-
lished reports,26 individuals included in our analyses (partic-
ularly those enrolled in the ERICH study) differ in terms of
earlier age at time of ICH. This discrepancy reflects known
disparities in ICH epidemiology among minority patients.
Several studies reported that nonwhite individuals are more

Table 2 Univariable analyses of ICH recurrence risk in all
individuals (n = 2,291)

Variable HR (95% CI) p Value

White Ref. Ref.

Black 2.11 (1.30–3.41) 0.003a

Hispanic 1.73 (1.21–2.47) 0.003a

ICH location (lobar vs nonlobar) 1.88 (1.20–2.95) 0.006a

Prior ICH 2.20 (1.30–3.73) 0.004a

Educational level 0.70 (0.54–0.91) 0.007a

Antiplatelet agents 0.80 (0.20–3.23) 0.76

Oral anticoagulants 1.28 (0.43–3.78) 0.66

SBP (per 10 mm Hg increase) 1.27 (1.02–1.59) 0.039a

SBP-VC (per each quartile) 1.69 (1.04–2.74) 0.034a

Abbreviations: CI = confidence interval; HR = hazard ratio; ICH = in-
tracerebral hemorrhage; Ref. = reference; SBP = systolic blood pressure; VC
= variation coefficient.
a Statistically significant.

Table 3 Multivariable analyses of ICH recurrence risk

Variable

MGH-ICH ERICH Combined

HR (95% CI) p Value HR (95% CI) p Value HR (95% CI) p Value

Race/ethnicitya

White Ref. Ref. Ref. Ref. Ref. Ref.

Black 2.12 (1.14–3.95) 0.019b 1.90 (1.20–3.02) 0.007b 1.98 (1.36–2.86) <0.001b

Hispanic 1.68 (1.01–2.78) 0.045b 1.44 (1.03–2.02) 0.035b 1.51 (1.14–2.00) 0.004b

ICH location (lobar vs nonlobar) 2.12 (1.27–3.54) 0.004b 1.95 (1.19–3.20) 0.010b 2.03 (1.42–2.90) <0.001b

Prior ICH 2.33 (1.26–4.33) 0.008b 1.88 (1.13–3.13) 0.019b 2.05 (1.39–3.04) <0.001b

Educational level, ≥10 y 0.65 (0.47–0.89) 0.009b 0.72 (0.57–0.91) 0.007b 0.70 (0.58–0.84) 0.001b

Antiplatelet agents 0.88 (0.28–2.72) 0.83 1.10 (0.63–1.92) 0.74 1.05 (0.64–1.74) 0.84

Oral anticoagulants 1.40 (0.16–12.56) 0.77 1.21 (0.48–3.06) 0.69 1.24 (0.53–2.90) 0.63

SBP (per 10 mm Hg increase) 1.55 (1.03–2.33) 0.036b 1.70 (1.06–2.72) 0.028b 1.61 (1.19–2.20) 0.003b

SBP-VC (per each quartile) 1.80 (1.02–3.18) 0.045b 1.77 (1.06–2.97) 0.032b 1.78 (1.22–2.61) 0.005b

Abbreviations: CI = confidence interval; ERICH = Ethnic/Racial Variations of Intracerebral Hemorrhage; HR = hazard ratio; ICH = intracerebral hemorrhage;
MGH = Massachusetts General Hospital; Ref. = reference; SBP = systolic blood pressure; VC = variation coefficient.
a Race/ethnicity variation across all 3 patient groups was associated with ICH recurrence in the MGH-ICH study (p = 0.008), the ERICH study (p = 0.006), and in
joint analysis of all individuals (p = 0.002).
b Statistically significant.
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likely to present with ICH at a younger age.13,27 The pre-
specified enrollment targets based on race/ethnicity therefore
account for the younger age of ICH survivors in ERICH.17

Our study has a number of limitations. First, despite the
overall sample size of our study, the number of recurrent ICH
events was limited, thus preventing us from conducting
dedicated recurrence risk analyses within the black and His-
panic patient subgroups. Second, because of our study design,
we focused only on long-term BP variability. Circadian and
day-to-day variation in BPmay also have a role in determining
ICH recurrence risk, but cannot be explored using our data.
Third, the nonstandardized nature of BP capture in partici-
pating studies implies that excess rebleeding risk among mi-
nority individuals (after adjusting for BP and its variability)
may reflect limited data density rather than a specific bi-
ological effect. However, these considerations do highlight the
challenges associated with clinical and research approaches to
BP management following ICH. We currently captured data
at a temporal frequency (approximately every 6 months)
matching investigative and health care practices in all but the
highest resource settings. More frequent capture of BP data

on a large scale among ICH survivors may still provide ad-
ditional guidance in achieving maximal reduction of re-
currence risk, but will also likely result in substantial logistical
challenges. We also utilized self-reported race/ethnicity to
capture the complex network of biological, social, and cultural
determinants of the identified health disparity in ICH re-
currence. We are unable to further dissect and study these
individual aspects of personal racial/ethnic background.
However, recent studies in the field of genetic epidemiology
identified strong correlations between self-reported race/
ethnicity, cultural perception, and genetic ancestry.28 Our
approach also exhibits several strengths. Although participants
in the MGH-ICH and ERICH studies differed substantially in
demographics, medical history, and ICH characteristics, we
observed highly consistent associations between race/
ethnicity and ICH recurrence risk. Of note, reported associa-
tions reached our prespecified threshold for significance in
each study individually and were independently replicated in
the other. Our findings are therefore likely to be generalizable
to minority ICH patients at large.

In summary, we present evidence that black and Hispanic
survivors of primary ICH are at higher risk of rebleeding than
their white counterparts. We found that hypertension severity
was greater among both black and Hispanic individuals; black
participants also displayed greater SBP variability. These
findings notwithstanding, adjustment for hypertension se-
verity and BP variability did not fully account for the observed
racial/ethnic disparities in ICH recurrence risk. Additional
studies will be required in order to expand on our findings
linking hypertension with ICH recurrence risk, as well as to
explore novel biological, socioeconomic, and cultural factors
accounting for the observed disparities.
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