
Retrospective Clinical Research Report

Association between systolic
blood pressure and first
ischemic stroke in the Chinese
older hypertensive population

Yuling Yu1 , Lin Liu2, Jiayi Huang3,
Geng Shen3, Chaolei Chen1, Yuqing Huang1,
Bin Zhang1, Songtao Tang4 and Yingqing Feng1

Abstract

Objective: This study aimed to evaluate the association between systolic blood pressure (SBP)

and first ischemic stroke in older people with hypertension in the community.

Methods: This retrospective cohort study included 3315 residents who were hypertensive and

older than 60 years in Guangdong, China.

Results: A total of 1475 men and 1840 women aged 71.41�7.20 years were included. All

subjects had a median follow-up duration for 5.5 years and 206 subjects reached the endpoint.

The prevalence of first ischemic stroke increased with a higher SBP. SBP expressed as a contin-

uous variable (hazard ratio [HR], 1.01; 95% confidence interval [CI], 1.00–1.02) and categorical

variable (HRs, 1.00, 1.06, 1.17, 1.39, and 1.60 for increasing blood pressure from < 120–�150

mmHg), was significantly associated with a higher risk of first ischemic stroke. Moreover, a fully

adjusted model indicated an obvious increased risk in the SBP �150 mmHg group (HR, 1.60; 95%

CI, 1.15–2.71) and the SBP 140–149 mmHg group (HR, 1.39; 95% CI, 1.01–2.39).
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Conclusions: High SBP was independently associated with the risk of first ischemic stroke in

hypertensive residents in the community aged older than 60 years. SBP �140 mmHg increases

the risk of first ischemic stroke.
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Introduction

Arterial hypertension has a high prevalence

in the older population. According to the
2017 American College of Cardiology and

the American Heart Association (ACC/
AHA), the prevalence of hypertension

based on systolic blood pressure (SBP)/dia-

stolic blood pressure (DBP) �140/90
mmHg or self-reported antihypertensive

medication is 64% and 63% in 65- to 74-

year-old men and women, respectively.1

The prevalence of hypertension is >70%

in individuals aged 75 years or older.2,3

Current studies have shown that hyperten-

sion is an independent risk factor of ische-

mic stroke.4–7 Among older individuals,
hypertension is a major risk factor for car-

diovascular disease for 77% of hypertensive
patients with incident stroke.8

According to the Guideline for the

Primary Prevention of Stroke, aging and
hypertension are risk factors of stroke.9

Increasing blood pressure is strongly, inde-

pendently, predictively, and etiologically
correlated with the risk of stroke.9 Blood

pressure, especially SBP, rises as age
increases in adults, and this may also pro-

gressively increase the risk of ischemic

stroke.2,10 Nevertheless, the target for
blood pressure control remains uncertain

in the older population with hypertension.11

Current guidelines recommend different

targets for controlling blood pressure for
preventing stroke and other cardiovascular
events.1,9,12,13

In the current study, we examined the
clinical data of older patients in the com-
munity with hypertension. We aimed to
estimate the correlation between SBP and
first ischemic stroke, and to investigate an
appropriate blood pressure target for older
hypertensive patients to decrease the inci-
dence of stroke.

Patients and methods

Study population and design

We performed a retrospective cohort study
and recruited 3500 people from a rural res-
idential population from 1 January 2010 to
31 December 2011 at Liaobu in
Guangdong, China. Subjects were older
hypertensive patients who met the following
inclusion criteria: age �60 years, and SBP
�140mmHg and/or DBP �90mmHg, or
receiving antihypertensive medications
within 2 weeks.14 We excluded patients
with a previous stroke history (n¼ 132),
lack of blood pressure (n¼ 37), and missing
other physical examination data (n¼ 16).
The study was undertaken on the basic
principle of the Helsinki Declaration and
was approved by the institutional medical
ethical committee of Guangdong Provincial
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People’s Hospital, Guangzhou, China (No.

2012143H). All of the participants provided

written informed consent.

Data collection

Blood pressure measurements were con-

ducted according to the 2010 Chinese

guidelines for management of hyperten-

sion.14 Measurements were taken by trained

nurses or physicians. Participants were

asked to avoid exercise, smoking, and caf-

feine for at least 30 minutes and have a rest

for longer than 5 minutes before measure-

ment. The measured arm was positioned at

the level of the heart and circled with cuffs

of an appropriate size. Blood pressure was

measured simultaneously by an automated

device (OMRONHBP1100u; Omron Corp.,

Tokyo, Japan). The arm with the highest

blood pressure value was used for all sub-

sequent measurements and data analysis.
Demographic and medical data, includ-

ing age, sex, and a history of smoking and

alcoholism were obtained from interviews

with patients or medical records. The past

medical history, including cardiovascular

diseases, cerebrovascular diseases, and

type 2 diabetes mellitus, were collected

from medical records and self-reports. The

body mass index (BMI) was calculated as

the ratio of weight in kilograms to the

square of height in meters (kg/m2). The esti-

mated glomerular filtration rate (eGFR)

was calculated by the simplified

Modification of Diet in Renal Disease

equation.15 Antihypertensive medications

were classified as angiotensin-converting

enzyme inhibitors (ACEIs), angiotensin II

receptor blockers (ARBs), beta-blockers,

and calcium channel blockers (CCBs).

Clinical outcome

The endpoints were obtained by reviewing

medical records that included the last hos-

pitalization and personal physical records.

Based on previous studies, the primary end-
point was defined as first ischemic stroke,
including cerebral infarction and transient
ischemic attack. The diagnosis of ischemic
stroke was based on a cranial computed
tomography (CT) or contract vascular CT
scan, magnetic resonance imaging of the
brain, or cerebrovascular angiography. All
stroke cases were ascertained from the local
medical insurance system of the medical
insurance bureau, and patients without
medical records were followed up by
phone call or face-to-face interview in the
community. The duration of follow-up
began at the time of the first visit and
ended on 31 December 2016.

Statistical analysis

Continuous variables are expressed as
mean� standard deviation, and categorical
variables are presented as absolute values
and percentages. SBP was divided into the
following five groups: (1) < 120mmHg, (2)
120 to 129mmHg, (3) 130 to 139mmHg,
(4) 140 to 149mmHg, and (5)
�150mmHg. The differences between
groups were evaluated by ANOVA
(normal distribution) or the Kruskal–
Wallis H test (skewed distribution) for con-
tinuous variables and the chi-square test or
Fisher’s exact test for categorical variables.
The multivariate Cox regression model was
used to evaluate the hazard ratios (HRs)
between SBP and ischemic stroke.
Adjustments were made for age, sex, BMI,
eGFR, antihypertensive medications, total
cholesterol, triacylglycerol, low-density
lipoprotein cholesterol, high-density lipo-
protein cholesterol, fasting blood glucose,
type 2 diabetes mellitus, smoking, and
drinking. SBP was also handled as a cate-
gorical variable according to SBP groups
and the P for trend was estimated in each
model. Subgroup analyses were performed
by the multivariate Cox regression model.
The interactions of subgroups for each
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variable were adjusted according to full
adjustment. Survival analysis was per-
formed using Kaplan–Meier curves, and
the log-rank test was performed to examine
between-group differences.

The collected data were double entered
into EpiData software 3.1 (EpiData
Associations, Odense, Denmark). Private
identity information of all participants
could not be ascertained by any approach
in this study. All of the analyses were per-
formed by SPSS version 22.0 (IBM Corp.,
Armonk, NY, USA) and R version 3.3.2 (R
Foundation for Statistical Computing,
Vienna, Austria). The threshold of statisti-
cal significance was defined as P< 0.05
(two-sided).

Results

Demographic characteristics

A total of 3315 subjects (1475 men and 1840
women, mean age: 71.41�7.20 years) were
included in this analysis. Demographic and
clinical characteristics of the subjects,
grouped by different SBP levels, are
shown in Table 1. All of the participants
were hypertensive. The comorbidities in
this cohort included diabetes mellitus in
15.23% of the subjects and coronary ath-
erosclerotic heart disease in 1.03%,
28.14% were smokers, and 10.20% had a
history of drinking.

All patients in the cohort were followed
for 5 to 7 years (median follow-up duration:
5.5 years). During the follow-up, 206
(6.21%) subjects reached the endpoint of
first ischemic stroke. A total of 26 (4.03%),
44 (5.33%), 54 (6.06%), 35 (7.74%), and 47
(9.36%) patients had new-onset ischemic
stroke in the < 120, 120 to 129, 130 to 139,
140 to 149, and �150mmHg groups, respec-
tively (Table 1). The morbidity of first ische-
mic stroke tended to be higher in the higher
SBP groups. Kaplan–Meier curves showed
that participants with a higher SBP were

associated with a higher chance of first ische-

mic stroke among the SBP groups (log rank,

P< 0.001) (Figure 1).

Relationship between SBP and first

ischemic stroke

The association of SBP and first ischemic

stroke was analyzed by the multivariate

Cox regression model (Table 2). We found

that a high SBP, expressed as a categorical

variable and a continuous variable, was sig-

nificantly associated with first ischemic

stroke. When SBP was expressed as a con-

tinuous variable, high SBP was slightly

associated with a higher risk of first ische-

mic stroke after adjustment for covariates

(HR, 1.01; 95% confidence interval [CI],

1.00–1.02; P< 0.0135). Moreover, the

effect size obviously changed when SBP

was divided into different categories. In

the fully adjusted model, the effect size

sequentially increased in the higher SBP

groups (HRs, 1.00, 1.06, 1.17, 1.39, 1.60;

P for trend¼ 0.0381) (model 3). Therefore,

with a higher SBP category, the trend of a

higher risk of first ischemic stroke signifi-

cantly increased. Similar results were

found in non-adjusted (HRs, 1.00, 1.34,

1.54, 2.00, 2.46; P for trend< 0.0001) and

minimally adjusted models (HRs, 1.00,

1.24, 1.40, 1.78, 2.20; P for trend< 0.0001)

(models 1 and 2). Additionally, the risk of

first ischemic stroke was significantly

increased in non-adjusted (HR, 2.46;

95% CI, 1.50–4.03; P¼ 0.0004), minimally

adjusted (HR, 2.20; 95% CI, 1.34–3.62;

P¼ 0.002), and fully adjusted (HR, 1.60;

95% CI, 1.15–2.71; P¼ 0.0062) models in

the SBP �150mmHg group. Similarly, in

the SBP 140–149mmHg group, the risk

of first ischemic stroke was also increased

compared with the reference group

(HR, 1.39; 95% CI, 1.01–2.39) in the fully

adjusted model.
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Table 1. Demographic and clinical characteristics of the population at baseline.

SBP groups

<120

(n¼ 645)

120–129

(n¼ 825)

130–139

(n¼ 891)

140–149

(n¼ 452)

�150

(n¼ 502) P value

SBP (mmHg) 108.38�7.19 122.57�2.95 133.35�3.32 142.72�2.99 159.90�10.49

DBP (mmHg) 69.89�7.14 75.84�6.30 79.32�6.84 82.61�8.99 87.74�10.37 <0.001

Age (years) 70.63�6.22 71.24�6.99 71.56�7.11 72.12�7.84 71.81�8.13 0.006

BMI (kg/m2) 22.86�3.84 23.88�3.82 24.07�3.71 24.49�3.58 24.50�3.83 <0.001

HR (beats/min) 68.77�9.63 71.26�10.64 71.72�10.26 71.10�10.06 73.35�10.74 <0.001

eGFR (mL/min/1.73 m2) 100.84�40.07 102.13�52.28 105.17�42.21 95.67�43.82 104.42�47.50 0.438

FBG (mmol/L) 5.00�1.35 5.20�1.67 5.14� 1.52 5.19�1.18 5.35�1.53 0.002

TC (mmol/L) 11.10�2.45 11.32�2.58 11.46�2.65 11.20�2.42 11.21�2.45 0.073

TG (mmol/L) 6.98�4.49 8.35�6.77 8.49�6.63 8.62�5.66 9.50�7.90 <0.001

LDL-C (mmol/L) 5.60�1.61 5.67�1.62 5.82�1.62 5.79�1.65 5.97�1.69 0.001

HDL-C (mmol/L) 2.91�0.79 2.78�0.70 2.80�0.87 2.79�0.73 2.83�0.76 0.028

Sex (n, %) 0.485

Male 281 (43.57) 379 (45.94) 409 (45.90) 197 (43.58) 209 (41.63)

Female 364 (56.43) 446 (54.06) 482 (54.10) 255 (56.42) 293 (58.37)

Diabetes (n, %) 0.073

No 557 (86.36) 689 (83.52) 749 (84.06) 373 (82.52) 442 (88.05)

Yes 88 (13.64) 136 (16.48) 142 (15.94) 79 (17.48) 60 (11.95)

CAD (n, %) 0.051

No 642 (99.53) 813 (98.55) 881 (98.88) 444 (98.23) 501 (99.80)

Yes 3 (0.47) 12 (1.45) 10 (1.12) 8 (1.77) 1 (0.20)

Smoking (n, %) 0.004

No 462 (71.63) 558 (67.64) 639 (71.72) 336 (74.34) 387 (77.09)

Yes 183 (28.37) 267 (32.36) 252 (28.28) 116 (25.66) 115 (22.91)

Drinking (n, %) 0.003

No 580 (89.92) 714 (86.55) 803 (90.12) 414 (91.59) 466 (92.83)

Yes 65 (10.08) 111 (13.45) 88 (9.88) 38 (8.41) 36 (7.17)

CCB (n, %) <0.001

No 603 (93.49) 672 (81.45) 714 (80.13) 324 (71.68) 346 (68.92)

Yes 42 (6.51) 153 (18.55) 177 (19.87) 128 (28.32) 156 (31.08)

ACEI (n, %) <0.001

No 630 (97.67) 779 (94.42) 841 (94.39) 405 (89.60) 448 (89.24)

Yes 15 (2.33) 46 (5.58) 50 (5.61) 47 (10.40) 54 (10.76)

ARB (n, %) <0.001

No 582 (90.23) 683 (82.79) 714 (80.13) 326 (72.12) 364 (72.51)

Yes 63 (9.77) 142 (17.21) 177 (19.87) 126 (27.88) 138 (27.49)

Statins (n, %) 0.164

No 591 (91.63) 741 (89.82) 809 (90.80) 420 (92.92) 468 (93.23)

Yes 54 (8.37) 84 (10.18) 82 (9.20) 32 (7.08) 34 (6.77)

Ischemic stroke (n, %) 26 (4.03) 44 (5.33) 54 (6.06) 35 (7.74) 47 (9.36) 0.002

Continuous variables are expressed as mean� standard deviation, and categorical variables are shown as absolute values

and percentages. Differences between groups were evaluated by the ANOVA or Kruskal–Wallis H test for continuous

variables and the chi-square test or Fisher’s exact test for categorical variables. SBP: systolic blood pressure, DBP: diastolic

blood pressure, BMI: body mass index, HR: heart rate, eGFR: estimated glomerular filtration rate, FBG: fasting blood

glucose, TC: total cholesterol, TG: triacylglycerol, LDL-C: low-density lipoprotein cholesterol, HDL-C: high-density

lipoprotein cholesterol, CAD: coronary atherosclerotic heart disease, CCB: calcium channel blocker, ACEI: angiotensin-

converting enzyme inhibitor, ARB: angiotensin II receptor blocker
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Effect size of SBP on first ischemic stroke
in subgroups

The increased risk of first ischemic stroke in
the higher SBP categories was still signifi-
cant in men (HR, 1.02; 95% CI, 1.01–1.04;

P< 0.0001) and in women (HR, 1.01; 95%
CI, 1.00–1.02; P¼ 0.0288) when SBP was
analyzed as a continuous variable in the
Cox regression model (Table 3). The HRs
showed a slight risk of ischemic stroke in

Figure 1. Kaplan–Meier curves of systolic blood pressure and first ischemic stroke among the blood
pressure groups. 1: SBP <120 mmHg, 2: SBP of 120–129 mmHg, 3: SBP of 130–139 mmHg, 4: SBP of 140–
149 mmHg, and 5: SBP �150 mmHg. SBP: systolic blood pressure. The P value was derived from the log-
rank test.

Table 2. Relationship between systolic blood pressure and ischemic stroke in different models.

Model 1 Model 2 Model 3

SBP 1.02 (1.01, 1.02), <0.0001 1.02 (1.01, 1.02), 0.0002 1.01 (1.00, 1.02), 0.0135

SBP groups

<120 1.0 1.0 1.0

120–129 1.34 (0.82, 2.20), 0.2460 1.24 (0.75, 2.04), 0.3955 1.06 (0.64, 1.77), 0.8088

130–139 1.54 (0.95, 2.48), 0.0792 1.40 (0.87, 2.27), 0.1690 1.17 (0.71, 1.91), 0.5387

140–149 2.00 (1.19, 3.37), 0.0094 1.78 (1.05, 3.02), 0.0318 1.39 (1.01, 2.39), 0.0352

�150 2.46 (1.50, 4.03), 0.0004 2.20 (1.34, 3.62), 0.0020 1.60 (1.15, 2.71), 0.0062

P for trend <0.001 <0.001 0.0381

The results are expressed as the hazard ratio (95% confidence interval), followed by the P value. The SBP <120 mmHg

group was regarded as the reference group. SBP: systolic blood pressure.

Model 1: non-adjusted model.

Model 2: minimally-adjusted model. Adjusted for age, sex, and body mass index.

Model 3: fully-adjusted model. Adjusted for age, sex, body mass index, estimated glomerular filtration rate, total cho-

lesterol, triacylglycerol, low-density lipoprotein cholesterol, high-density lipoprotein cholesterol, diabetes, smoking,

drinking, fasting blood glucose, calcium channel blockers, angiotensin-converting enzyme inhibitors, and angiotensin II

receptor blockers.
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Table 3. Effect size of systolic blood pressure on ischemic stroke in prespecified and exploratory
subgroups.

n HR (95% CI), P value P for interaction

Sex 0.1324

Male 1475 1.02 (1.01, 1.04), <0.0001

Female 1840 1.01 (1.00, 1.02), 0.0288

Diabetes 0.1161

No 2810 1.02 (1.01, 1.03), <0.0001

Yes 505 1.00 (0.98, 1.02), 0.7349

CAD 0.5542

No 3281 1.02 (1.01, 1.03), <0.0001

Yes 34 0.98 (0.86, 1.11), 0.7590

Smoking 0.5139

No 2382 1.02 (1.01, 1.02), 0.0008

Yes 933 1.02 (1.01, 1.04), 0.0061

Drinking 0.5513

No 2977 1.02 (1.01, 1.02), 0.0001

Yes 338 1.02 (1.00, 1.05), 0.0609

BMI 0.1335

<25 2127 1.01 (1.00, 1.02), 0.0368

�25 1188 1.02 (1.01, 1.04), 0.0001

FBG 0.9237

<6.1 2911 1.02 (1.01, 1.03), 0.0002

�6.1 404 1.02 (1.00, 1.04), 0.0630

TC 0.1808

<200 1576 1.01 (1.00, 1.02), 0.0348

�200 1673 1.02 (1.01, 1.03), <0.0001

TG 0.7402

<150 2157 1.02 (1.01, 1.03), 0.0015

�150 1092 1.01 (1.00, 1.03), 0.0247

LDL-C 0.1160

<130 2694 1.01 (1.00, 1.02), 0.0139

�130 553 1.04 (1.02, 1.05), <0.0001

HDL-C 0.7150

<40 557 1.01 (1.00, 1.03), 0.1038

�40 2690 1.02 (1.01, 1.03), 0.0001

Age 0.4111

<70 1645 1.02 (1.01, 1.03), 0.0032

�70, <80 1204 1.02 (1.01, 1.03), 0.0010

�80 466 1.01 (0.99, 1.03), 0.6075

eGFR 0.2369

<60 362 1.00 (0.98, 1.02), 0.9790

�60, <90 1084 1.02 (1.00, 1.03), 0.0064

�90 1797 1.02 (1.01, 1.03), 0.0010

CCB 0.1184

No 2659 1.02 (1.01, 1.03), 0.0003

Yes 656 1.00 (0.99, 1.02), 0.6129

ACEI 0.0519

No 3103 1.02 (1.01, 1.03), <0.0001

Yes 212 0.99 (0.97, 1.02), 0.5406

(continued)
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most subgroups, but the sample size was

limited. There were no significant differen-

ces between prespecified and exploratory

subgroups of all variables according to the

P for interaction.

Discussion

This study showed that SBP was significant-

ly associated with the risk of first ischemic

stroke in the older population with hyper-

tension in the community, regardless of

conventional cardiovascular risk factors.

SBP �140mmHg was a significant risk

factor for first ischemic stroke. Therefore,

we suggest controlling blood pressure to

< 140mmHg to prevent ischemic stroke in

older hypertensive patients.
Hypertension remains a vital risk factor

of ischemic stroke in the older population,

and antihypertensive treatment is still the

first strategy to prevent stroke.2,16–18 The

Guideline for the Primary Prevention of

Stroke regards aging as a non-modifiable

risk factor of ischemic stroke and intracere-

bral hemorrhage for increasing cardiovas-

cular risk in older individuals.9,19 The

seventh report of the Joint National

Committee suggested that SBP is a more

important cardiovascular risk factor than

DBP in those aged older than 50 years.20

A meta-analysis that pooled 23 randomized

trails estimated that 32% risk of ischemic
stroke was decreased in any antihyperten-
sive drug group compared with the no treat-

ment group (risk ratio, 0.68; 95% CI, 0.61–
0.76; P¼ 0.004).21

Isolated systolic hypertension (SBP

�140mmHg and DBP < 90mmHg)
should be accounted for when controlling
blood pressure.22–24 The Systolic
Hypertension in the Elderly Program
(SHEP) included 4736 older patients aged

�60 years with isolated systolic hyperten-
sion (SBP, 160–219mmHg; DBP
< 90mmHg). The 5-year incidence of
total stroke was 5.2 versus 8.2 per 100 par-
ticipants in active treatment versus placebo

(risk ratio, 0.64).25 Eighty-five participants
suffered from ischemic stroke in the active
treatment group during follow-up and 132
suffered from ischemic stroke in the placebo
group.26 The Systolic Hypertension in

China (Syst-China) study focused on
Chinese people older than 60 years with iso-
lated systolic hypertension.22 This previous
study compared the incidence of stroke and
other cardiovascular complications between

active and placebo treatment. This inci-
dence in the active treatment group was
reduced by 38% compared with the placebo
group (13.0 versus 20.8, P¼ 0.01).22 Our
study examined the association between
SBP and the risk of ischemic stroke, which

Table 3. Continued

n HR (95% CI), P value P for interaction

ARB 0.1385

No 2669 1.02 (1.01, 1.03), <0.0001

Yes 646 1.01 (0.99, 1.02), 0.4921

Statins 0.1480

No 3029 1.02 (1.01, 1.03), <0.0001

Yes 286 0.98 (0.95, 1.01), 0.2253

HR: hazard ratio, CI: confidence interval, CAD: coronary atherosclerotic heart disease, BMI: body mass index, FBG: fasting

blood glucose, TC: total cholesterol, TG: triacylglycerol, LDL-C: low-density lipoprotein cholesterol, HDL-C: high-density

lipoprotein cholesterol, eGFR: estimated glomerular filtration rate, CCB: calcium channel blocker, ACEI: angiotensin-

converting enzyme inhibitor, ARB: angiotensin II receptor blocker.

8 Journal of International Medical Research



may be predictive and significant in older
patients with isolated systolic hypertension
in future subgroup analysis.

The Systolic Blood Pressure Intervention
Trial (SPRINT) randomized 9361 hyperten-
sive patients (aged �50 years, SBP: 130–
180mmHg) to an SBP target of
< 120mmHg (intensive treatment group)
or < 140mmHg (standard treatment
group).27 This previous study especially
excluded patients with previous stroke or
diabetes mellitus. The annual stroke rate
was 0.41% versus 0.47% in the intensive
and standard treatment groups, respectively
(HR, 0.89; 95% CI, 0.63–1.25).27 Subgroup
analysis of the SPRINT study included
2636 participants aged �75 years. With a
median follow-up of 3.14 years, the rate of
stroke was 0.67% in the intensive group
versus 0.85% in the standard treatment
group (HR, 0.72; 95% CI, 0.34–1.21).28

This finding indicates the advantage of
intensive blood pressure lowering on pre-
venting stroke. The Hypertension in the
Very Elderly Trial (HYVET) showed effec-
tiveness of antihypertensive therapy for
reducing the risk of cardiovascular and
total mortality, regardless of the frailty
status of older individuals aged �80
years.29 Similar to the SPRINT study, the
HYVET showed no significant difference in
estimation of stroke between the active
drug and placebo groups. Evidence on
blood pressure lowering to reduce the risk
of stroke is still limited in older patients
with hypertension. These results may be
related to special age categories and limited
follow-up periods. Intensive treatment of
hypertension may decrease the risk of ische-
mic stroke in the general population, but
not lead to significant results in older age
groups.

Moreover, the current guidelines have
different cut-off values of age for older indi-
viduals and controversial blood pressure
targets for older hypertensive patients.16,30

The Guideline for the Primary Prevention

of Stroke recommends that hypertensive
patients should be treated with hypertensive
drugs to a target blood pressure of < 140/
90mmHg.9 In 2017, the ACC/AHA recom-
mended a target SBP < 130mmHg for
community-dwelling older patients with
hypertension.1 Additionally, the European
Society of Cardiology and European
Society of Hypertension recommended
that older hypertensive patients should
reach a target of SBP < 140mmHg.12

Although these guidelines recommend dif-
ferent blood pressure control targets, they
are consistent in the view that the risk of
stroke and adverse effects are decreased by
progressively lowering blood pres-
sure.1,8,9,12,13 In our study, the threshold of
controlling blood pressure conformed with
most current guidelines and studies, suggest-
ing that SBP < 140mmHg is an ideal target.
Further studies are required to determine the
appropriate control target of blood pressure
in older hypertensive individuals.

This study showed a significant associa-
tion between SBP and ischemic stroke in the
older hypertensive population and provided
an optimal blood pressure target, but did
not discuss the relationship between DBP
and stroke. However, we adjusted DBP in
Cox regression model analysis to avoid con-
founding. Moreover, there were various
antihypertensive therapies used in our
study, which may have led to underestima-
tion of the cardiovascular risk because of
potential poor blood pressure control and
hypotension. Additionally, this study did
not examine different types of ischemic
stroke separately. This issue should be eval-
uated in a further study. Finally, because
we focused on hypertensive patients in this
study, we could not estimate the baseline
characteristics and clinical outcome in gen-
eral subjects. Therefore, future studies are
required to investigate the risk factors of
ischemic stroke in the general population.

In conclusion, SBP is independently
associated with the risk of first ischemic

Yu et al. 9



stroke in hypertensive patients older than

60 years in the Chinese community. SBP

�140mmHg obviously increases the risk

of first ischemic stroke in the older popula-

tion. Undoubtedly, lowering SBP to

< 140mmHg is an effective and moderate

method of decreasing the risk of first ische-

mic stroke in older hypertensive patients.
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