
KY Cheon, et al. Aspirin for Primary Prevention of Stroke

Journal of Neurosonology 3(1):7-11, 2011 7

Received March 7, 2011 / Accepted June 8, 2011

Address for correspondence: Sang Won Han, MD
Department of Neurology, Sanggye Paik Hospital, Inje University College of Medicine, 761-1 Sanggye 7-dong, Nowon-gu, Seoul 139-707, Korea
Tel: +82-2-950-8864, Fax: +82-2-950-1955, E-mail: swhan@paik.ac.kr
Acknowledgement: This work was supported by the 2009 Inje University research grant.

ISSN 2005-7881
Journal of Neurosonology 3(1):7-11, 2011

ORIGINAL ARTICLE

Primary Prevention of Vascular Events in Patients in the Neurology 
Outpatient Clinic: Based on the 2009 U.S. Preventive Services Task 
Force (USPSTF) Recommendations on Aspirin Use

Kyeong Yeol Cheon, MD, Jung Woo Cho, MD, Dae Sup Byun, MD, Jong Sam Baik, MD, PhD, 
Jeong Yeon Kim, MD, PhD, Jae Hyeon Park, MD, PhD, Sang Won Han, MD

Department of Neurology, Sanggye Paik Hospital, Inje University College of Medicine, Seoul, Korea

ABSTRACT Background: The aim of this study was to assess the risk of cardiovascular disease (CVD) and 
stroke in patients in the neurology outpatient clinic, and apply the 2009 U.S. Preventive Services 
Task Force (USPSTF) recommendations on aspirin use for the primary prevention of vascular 
events. In addition, the 10-year stroke risk was compared between the Framingham stroke risk 
(FSR) and the Korean stroke risk prediction (KSRP) model. Methods: Between April 2009 and June 
2009, patients visiting the neurology outpatient clinic for headaches or dizziness were prospectively 
enrolled. The CVD and stroke risk was assessed using the Framingham scales and the KSRP 
model. Results: During the study period, a total of 93 patients were enrolled. Although aspirin was 
indicated in 43 patients (46%), based on the 2009 USPSTF recommendations, 23 patients (25%) 
were taking aspirin regularly. Ten patients (11%) were taking aspirin appropriately and 13 patients 
(14%) were taking aspirin inappropriately. Aspirin was indicated for the primary prevention of 
coronary heart disease in 89% of men; however, only 20% were taking it regularly. Aspirin was 
indicated for the primary prevention of stroke in 6% of women; however, 31% were taking it regularly. 
Aspirin was indicated in 6% of women according to the FSR model and in 33% according to the 
KSRP model. Conclusions: These results suggest that there may be an opportunity for decreasing 
vascular events and the risk of major bleeds by tailoring patient education on aspirin use.
 Journal of Neurosonology 3(1):7-11, 2011
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❚INTRODUCTION

Aspirin provides primary prevention of vascular events in men 
or women whose risk for myocardial infarction (MI) or ischemic 
stroke, respectively, is high enough to outweigh the risk for 
gastrointestinal (GI) hemorrhage.1 In 2009, the U.S. Preventive 
Services Task Force (USPSTF) updated the recommendations on 
aspirin use for the primary prevention of cardiovascular disease 
(CVD) and stroke, based on the cardiovascular and stroke risk 
calculations from the Framingham study.1 The Framingham 

Heart Study (FHS) has provided the most valuable information 
that can be used for the identification of CVD and stroke risk 
factors; multivariate functions have been developed to predict the 
absolute risk of CVD and stroke.2 However, the Framingham 
cohort has certain unique features that may preclude gene-
ralization of these risk factors. There are several limitations in the 
application of the risks to other ethnic populations.3 Recently, the 
Korean stroke risk prediction (KSRP) model has been developed 
for stroke risk prediction; it provides a guide to identify groups at 
high risk for stroke among the Korean population.4
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Table 1. Baseline characteristics of patients, men and women
Men (n=45) Women (n=48) p value

Age (years) 61.2±9.7 63.8±6.8

SBP (mmHg) 127.8±12.1 128.7±9.6

Antihypertensive therapy 22 (49) 17 (35)

Diabetes mellitus 6 (13) 4 (8)

Smoking 13 (29) 0 (0)

History of cardiovascular disease 4 (9) 3 (6)

Atrial fibrillation 1 (25) 0 (0)

LVH on ECG 3 (7) 0 (0)

Total serum cholesterol (mg/dL) 192.6±29.5 214.7±44.5 0.006

LDL cholesterol (mg/dL) 119.9±21.7 129.2±27.0

HDL cholesterol (mg/dL) 45.1±10.5 51.6±11.7 0.006

Body mass index (kg/m2) 24.3±3.0 23.8±2.4

Any alcohol drinking 23 (51) 11 (23) 0.002

No physical activity 24 (53) 20 (42)

Current aspirin use 8 (18) 15 (31)

Data are means (SD) or numbers (%), unless otherwise indicated. SBP; systolic blood pressure, LVH; left ventricular hypertrophy.

Table 2. 10-year CHD/Stroke risk and aspirin use in men

Age N
(45)

CHD_F, 
(% range)

Stroke_F, 
(% range)

Stroke_K, 
(% range) Current aspirin use Indicated aspirin use in FSR

45-59 20 2-18 2.2-11.3 0.5-9 3/20 17/20

60-69 15 9-33 3.3-13.7 1.6-13.8 5/15 15/15

70-79 10 11-40 7.5-19.4 15.6-26.8 0/10   8/10

CHD_F; 10-year coronary heart disease risk using Framingham scale, Stroke_F; 10-year stroke risk using Framingham scale, Stroke_K; 
10-year stroke risk of KSRP model. 

The aim of the present study was to assess the risk of CVD and 
stroke, and apply the current recommendations on aspirin use for 
primary prevention in patients visiting the neurology outpatient 
clinic. In addition, the 10-year stroke risk was compared between 
the Framingham stroke risk (FSR) assessment and the KSRP 
model.

❚METHODS

Between April 2009 and June 2009, the patients in the 
neurology outpatient clinic for headache or dizziness were 
enrolled. Patients 45 or older in men and 55 or older in women 
were eligible for the study if they did not have a history of 
stroke and agreed to provide informed consent. The patient 
demographics, vascular risk factors, and medication history were 
collected at baseline. Physical examination, including blood 
pressure measurements, electrocardiogram (ECG), and blood 

testing were performed as well. The medications taken regularly 
during the month preceding the visit were recorded. Hypertension 
was defined as a systolic blood pressure of at least 140 mmHg or 
a diastolic blood pressure of at least 90 mmHg. Diabetes mellitus 
(DM) was defined as present if the participant was receiving 
hypoglycemic treatment or the fasting serum glucose level was 
126 mg/dL or higher.5 A diagnosis of left ventricular hypertrophy 
(LVH) and atrial fibrillation (AF) was made by ECG or 
self-report. Patients were classified as having a CVD history 
when they reported a history of myocardial infarction, coronary 
bypass, or angioplasty. Patients who smoked regularly during the 
previous year or had stopped during the previous year were 
classified as smokers. The risk factors on the KSRP were age, 
systolic blood pressure, diabetes, total cholesterol, cigarette 
smoking, physical activity, body mass index (BMI), and alcohol 
intake.4 The patients were asked about their physical activity and 
alcohol intake. High-resolution B-mode ultrasound measurements 
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were performed in some patients according to the guidelines of 
the Mannheim intima-media thickness Consensus using a GE 
Voluson 730 ultrasound scanner with a linear transducer. The 
coronary heart disease (CHD) and stroke risks were assessed 
using the Framingham scales (http://www.mcw.edu/calculators/ 
CoronaryHeartDiseaseRisk.htm and www.westernstroke.org/ 
PersonalStrokeRisk1.xls).6 The stroke risk according to the 
KSRP model was also assessed.4

❚RESULTS

During the study period, a total of 93 patients (headache in 56 
patients, dizziness in 37 patients) were enrolled for the study. 
Table 1 shows the baseline characteristics of the enrolled patients. 
The mean age was 62.5 years, and 52% were women. Forty two 
patients (42%) had a history of hypertension, 10 patients (11%) 
had diabetes, 13 patients (14%) were current smoker, and 11 
patients (7.5%) had a history of CVD. AF and/or LVH on ECG 
were documented in 4.3% of the patients. The frequency of 
smoking and alcohol was higher in men, whereas the total and 
high density lipoprotein (HDL) cholesterol levels were higher in 
women. Other baseline characteristics were similar in men and 
women. 

While aspirin was indicated in 43 patients (46%), 23 (25%) 
were taking aspirin regularly with or without a doctor’s 
prescription. In addition, only 10 patients (11%) were taking 
aspirin appropriately, 13 patients (14%) were taking aspirin 
inappropriately.

Table 2 shows the 10-year CHD/Stroke risk and the aspirin use 
in men. Aspirin was indicated for the primary prevention of 
CHD in 40 patients (89%) according to the assessment of the 
Framingham scale and the USPSTF recommendations.6 For the 
patients where aspirin was indicated, only eight patients (20%) 
were taking aspirin regularly and none were taking aspirin 
inappropriately. Table 3 shows the 10-year CHD/Stroke risk and 
aspirin use in women. Aspirin was indicated for the primary 
prevention of stroke in three women (6%); however, 15 patients 
(31%) were taking aspirin regularly. Among the study patients, 
13 (87%) were taking aspirin inappropriately.6

The 10-year stroke risk according to the FSR and KSRP model 
was similar for the 45-69 year age group. The 10-year stroke risk 
according to the KSRP model, however, was higher in patients 70 
years of age or older (Table 2, 3). Aspirin was indicated in 6% of 
women according to the FSR model and 33% for the primary 

prevention of stroke according to the KSRP model.

❚DISCUSSION

Based on the 2009 USPSTF recommendations, the results of 
this study showed that aspirin was indicated in 46% of the 
patients presenting to the neurology outpatient clinic for 
headache or dizziness but only 25% of the patients were taking 
aspirin regularly. These results are similar to previous findings in 
small studies that investigated the frequency of aspirin use.7,8 

The 2009 USPSTF recommendations on aspirin use for the 
primary prevention of CVD and stroke are as follows:1 1) Aspirin 
administration is indicated for the prevention of MI in men 45-79 
years of age that have an increased risk of infarction and a small 
risk of GI hemorrhage. 2) Aspirin administration is indicated for 
the prevention of stroke in women 55-79 years of age that have an 
increased risk of stroke and a small risk of GI hemorrhage. 3) 
There are insufficient data concerning the administration of 
aspirin for the prevention of CVD in men and women over the 
age of 80. 4) The administration of aspirin for the prevention of 
stroke in women less than 55 years of age and for the prevention 
of MI in men less than 45 years of age is not indicated. 

In patients that are at high risk because they have occlusive 
vascular disease, long-term antiplatelet therapy reduces the 
risk of vascular events; the benefits of antiplatelet therapy 
substantially exceed the risks. For the primary prevention of 
vascular events, aspirin is frequently taken regularly with or 
without a doctor’s prescription; in such cases the balance is less 
clear because the risks without aspirin and the benefits of aspirin, 
are generally an order of magnitude lower than in secondary 
prevention.1,9,10 In a collaborative meta-analysis, the use of 
aspirin showed a 12% proportional reduction in serious vascular 
events, due mainly to a reduction in non-fatal myocardial 
infarction, and the net effect on stroke was not significant.10 

In this study, aspirin was indicated in 89% of men and 6% of 
women based on the USPSTF recommendations. However, 
20% of men and 33% of women were taking aspirin regularly. 
Of the patients taking aspirin, only 44% were taking aspirin 
appropriately; 56% were taking aspirin inappropriately according 
to the Framingham scale. The FHS has provided the data needed 
for the identification of risk factors associated with CVD and 
stroke.11 The FHS is the oldest and the most informative among 
all prospective studies on cardiovascular and stroke risk.12 
However, there are limitations in general applications of the risk 
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Table 3. 10-year CHD/Stroke risk and aspirin use in women

Age N
(48)

CHD_F
(% range)

Stroke_F
(% range)

Stroke_K
(% range) Current aspirin use Indicated aspirin use in FSR

55-59 13 4-17 1.5-2.9 1.4-3.3 3/13 0/13

60-69 25 6-20 2.0-5.6 3.3-5.9 8/25 0/25

70-79 10 8-20 4.6-20.3 11.4-24.6 4/10 3/10

CHD_F; 10-year coronary heart disease risk using Framingham scale, Stroke_F; 10-year stroke risk using Framingham scale, Stroke_K; 
10-year stroke risk of KSRP model.

functions obtained from the Framingham study to other ethnic 
populations due to the differences in diet pattern, life style, social 
environment, or genetic predisposition.3,4,13

The KSRP model was developed to predict stroke risk among 
the Korean population and is based on a large sample size.4 In 
general, the actual rates of stroke events were similar to the rates 
predicted by the KSRP models. In this study, the 10-year stroke 
risk according to the KSRP model was higher in patients 70 years 
or older (Table 2, 3). Among the women patients, 33% had 
aspirin recommended for the primary prevention of stroke; these 
results are consistent with previous studies.13,14 In order to 
validate the 10-year stroke risk from the FSR data and the KSRP 
model, however, further clinical trials are required.

Several longitudinal studies have demonstrated that an 
increased carotid intima media thickness (C-IMT) can have an 
independent, synergistic risk prediction power for stroke 
and myocardial infarction.15 While a carotid ultrasonography 
screening policy is unwarranted in the general population, it 
could be considered in subjects with intermediate/high FSR to 
better stratify their actual risk.16 Further studies will be required 
to address the role of carotid ultrasonography in the primary 
prevention of high-risk subjects. 

The limitations of this study include the following. In this 
study, aspirin use was based on self-report and this might have led 
to an underestimation of the current aspirin use among the 
patients. Due to the small sample size, we could not examine 
whether the risk factors of age, gender, diabetes mellitus, and 
high blood pressure may have influenced current aspirin use. In 
addition, the socioeconomic status was not determined and this 
could have resulted in inflating the number of individuals in the 
population taking aspirin. However, the results of this study 
showed that aspirin would be indicated in nearly half of the 
patients visiting the neurology outpatient clinic for headache or 
dizziness but only half of these patients took aspirin regularly. In 
addition, only 44% were taking aspirin appropriately, while 56% 
took aspirin inappropriately based on the 2009 USPSTF 

recommendations. The results of this study suggest that there 
may be an opportunity for decreasing the rate of stroke as well as 
the risk for major bleeds through the tailored education of 
patients on aspirin use. The decision to take aspirin is still an 
individual one, which should be made after careful evaluation of 
the trade-off between the benefits and risks, particularly the risk 
of major bleeding.
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