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Background: The correct perception in patients of their future risk of recurrent stroke
may lead to changes in behavior and to successful secondary prevention of stroke.
The primary aim was to compare patients’ perceived risk with the actual risk of fur-
ther stroke. Methods: This cross-sectional study was carried out in 2 tertiary hospi-
tals in northeast Thailand. Self-perceived risk of further stroke was assessed by
validated questionnaire and categorized as low, medium, or high. Actual risk was
calculated using Stroke Prognosis Instrument II which classified patients into 3 risk
groups: low, medium, and high. The level of agreement between perceived and
actual risk was analyzed using the kappa statistic. Results: One hundred forty
patients with recurrent stroke or recurrent transient ischemic attack were enrolled
(age 65.6 £ 11.3 years, mean =+ standard deviation). Most patients wrongly esti-
mated their risk of further stroke: 43.6% of patients underestimated and nearly one
fifth (17.1%) overestimated their risk; the kappa coefficient was .08. Patients with
hypertension and diabetes were more likely to underestimate their risk of recurrent
stroke. The only characteristic found to be significantly associated with perceived
high risk was the level of independence in activities of daily living: patients with
Barthel index less than or equal to 60 were more likely to perceive themselves as
having high risk for recurrent stroke. Conclusions: Most patients underestimated
their risk for further stroke. Implementation of a comprehensive care program to
communicate to patients their future risk of stroke and to modify their risk factors
is warranted in Thailand.
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Introduction of recurrent stroke; however, nearly 40% of patients expe-

Stroke is a major cause of death and disability world-
wide."” It is expected that by 2030 there will be almost
70 million stroke survivors globally,” with the stroke sur-
vivor tending to be younger,” and have a longer life
expectancy because of advances in therapeutic methods.

After first stroke, the risk of further stroke increases dra-
matically.” Recurrent strokes are likely to be more dis-
abling and are more likely to be fatal than first strokes.*”
One of the aims in stroke treatment is to lessen the chance

rience recurrent stroke within 5 years.” Methods to pre-
vent recurrent stroke are crucial to delay further disability
and morbidity in these patients.

Risks of stroke recurrence are attributable to both non-
modifiable risk factors such as male gender or history of
stroke, and modifiable risk factors such as hypertension,
diabetes mellitus, dyslipidemia, statin therapy, and alco-
hol consumption.””* Additionally, it was shown that 80%
of recurrent strokes can be prevented by lifestyle
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modification and medical management.” It is clear that
knowledge about stroke, correct perception of one's own
health risk, and appropriate health behavior are impor-
tant to modify the risk factors for recurrent stroke.

To adopt changes in health-relevant behavior, accurate
perception of one's own health risk and knowledge about
disease is important.'’ In term of knowledge, inadequate
knowledge about stroke and stroke risk factors may lead
to wrong understanding of the risk."" In regard to self-
perception of risk of disease, underestimation of risk or
“optimism” (eg, “recurrent stroke should not happen to
me”) may be barriers in the adoption of preventive health
behaviors,'” thus patients may disregard disease informa-
tion or not adhere to lifestyle modification programs. Pes-
simists who overestimate their own risks, on the other
hand, may develop high levels of worry and anxiety. 13

The aim of this study was 2-fold: to compare patients’
own perception of their risk of further stroke with the
actual risk; and to determine the association between self-
perceived risk and stroke knowledge.

Methods

This cross-sectional study was done in 140 patients
who were diagnosed with recurrent stroke or recurrent
transient ischemic attack (TTA) in Srinagarind Hospital
and Khon Kaen Hospital, which are tertiary hospitals in
the northeast of Thailand, from April to July 2014. The
study protocol was approved by the institutional review
board (ref. HE571111). This study was a further analysis
from existing stroke knowledge data' to determine the
perception of risk of stroke in this group of patients. All
patients provided verbal /written informed consent prior
to participation.

Patient inclusion criteria were: (1) a diagnosis of recur-
rent stroke or recurrent TIA, (2) age more than 18 years,
(3) sufficient cognitive and communicative ability, and (4)
willingness to participate in the study. The exclusion crite-
ria were: (1) severe aphasia limiting comprehension, (2)
medical history of dementia, and (3) inability to give
informed consent.

Measures

Demographic and clinical variables such as stroke type
and side were obtained from medical records. Data on
stroke knowledge were collected by face-to-face interview
by trained registered nurses. The questionnaire used in
this study was developed in 2011 and was validated in
first-ever stroke patients.'” This comprised both opened-
ended and closed-ended questions involving stroke
knowledge, risk factors, stroke warning signs, treatment
and acute management of stroke. The analyses in the pres-
ent article focused on the overall knowledge score
obtained from closed-ended questions (total of 37 scores,
Supplementary material A). Perceived risk of recurrent
stroke was categorized as low, moderate, and high.
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The actual risk of recurrent stroke risk was calculated
using Stroke Prognosis Instrument II (SPI-II) which classi-
fied patients into 3 risk groups: low, medium, and high.
The risk of recurrent stroke was determined by the total
score of the combination of 7 factors: congestive heart fail-
ure (3 points), diabetes (3 points), prior stroke (3 points),
age more than 70 years (2 points), stroke for the indexed
event (not TIA, 2 points), hypertension (1 point), and coro-
nary artery disease (1 point). Risk groups I (low risk),
II (medium risk), and III (high risk) comprised patients
with 0-3, 4-7, and 8-15 points, respectively.'® In the pres-
ent study, subjects with systolic/diastolic blood pressure
of 140/90 mm Hg or more or who were taking antihyper-
tensive medications were classified as hypertensive.

Statistical Analysis

Demographic data and questionnaire responses are
presented as frequencies and percentages for categorical
variables. Means and standard deviations are presented
for continuous variables. Perceived and actual recurrent
stroke risk is shown in a cross-tabulation and the kappa
statistic was used to analyze the level of agreement
between them. The agreement between perceived risk
and actual risk was classified as: correspondence (per-
ceived recurrent stroke risk agrees with actual risk),
underestimation (perceived to have lower risk than
actual risk), and overestimation (perceived to have lower
risk than actual risk). The association between patients’
characteristics and their perceived risk and the associa-
tion between patients’ characteristics and the agreement
of perceived risk and actual risk was analyzed using the
chi-squared test. Fisher's exact test was used when the
number in each cell of the table was less than 5. The per-
centage values shown in brackets in Tables 2 and 4 repre-
sent the proportion for each corresponding category.
Differences between knowledge score at each perceived-
risk level were analyzed using analysis of variance. For
overall P < .05, Bonferroni post hoc multiple comparison
corrections were applied to examine differences between
each paired data set. Statistical analysis was performed
using SPSS (Version 20.0, IBM Corp., Armonk, NY).

Results
General

One hundred forty patients with recurrent stroke or
recurrent TIA were enrolled. Their age was 65.6 =+
11.3 years. Most patients had low education level
(Table 1). Additional descriptive data are reported in a
previous study.'* The knowledge score was 32.2 + 4.5
from 37 points.

Perceived Risk and Actual Risk Computed from SPI-1I

Approximately one third of patients estimated their
future stroke risk to be high (35.7% high, 30.7% low, and
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Table 1. Characteristics and demographic data of patients (n = 140)"

Characteristic N (%)
Age (years) 65.6 £ 11.3 (range 26-87)
Male sex, n (%) 78 (55.7)
Education, n (%)
Less than or equal to secondary school 110 (78.6)
Higher than secondary school 30(21.4)
Comorbidities, n (%)
Hypertension 56 (40.0)
Diabetes mellitus 56 (40.0)
Dyslipidemia 34 (24.3)

Abbreviations: n, number; SD, standard deviation; TIA, transient ischemic attack.

Values are mean + SD unless otherwise indicated.

33.6% medium). Analysis of patients” characteristics and
the self-perceived risk of recurrent stroke showed that
patients with Barthel index less than or equal to 60 were
more likely to perceive themselves as having higher risk
for recurrent stroke compared with patients whose Bar-
thel index was more than 60 (Table 2). There was a moder-
ate level of evidence that males perceived themselves as
having low risk for recurrent stroke (P = .08).

Actual risk of recurrent stroke calculated from SPI-II
showed that 50.7% of patients had high risk, 42.9% had

moderate risk, and 6.4% had low risk of recurrent stroke.
The agreement between perceived and actual risk was
poor with a kappa value of .08 (Table 3).

Most patients wrongly estimated their risk of recurrent
stroke: nearly half of patients (43.6%) underestimated the
risk and nearly one fifth (17.1%) overestimated the risk.
Patients with hypertension and diabetes were more likely
to underestimate their risk of recurrent stroke. There was
a moderate level of evidence that the older age group was
less likely to overestimate the risk (P=.08). Other

Table 2. Bivariate analysis examining associations between self-perceived risk of recurrent stroke and participants characteristics

(n=140)
Variables Low risk n (%) Medium risk n (%) High risk n (%) Total n (%) P value
Age
Age < 60 years 10 (26.3) 14 (36.8) 14 (36.8) 38 (100) 717
Age > 60 years 33(32.4) 33 (32.4) 36 (35.3) 102 (100)
Gender
Female 13 (21.0) 23 (37.1) 26 (41.9) 78 (100) .08
Male 30 (38.5) 24 (30.8) 24 (30.8) 62 (100)
Education
Lower than college 32 (29.1) 37 (33.6) 41 (37.3) 110 (100) .67
College or higher 11 (36.7) 10 (33.3) 9 (30.0) 30 (100)
Barthel index score
<60 6 (20.7) 10 (34.5) 13 (44.8) 29 (100) .02
>60 33 (45.2) 25(34.2) 15 (20.5) 73 (100)
Hypertension
No 16 (35.6) 15 (33.3) 14 (31.1) 45 (100) .64
Yes 27 (28.4) 32 (33.7) 36 (37.9) 95 (100)
Diabetes
No 25 (29.8) 31 (36.9) 38 (33.3) 84 (100) .58
Yes 18 (32.1) 16 (28.6) 22 (39.3) 56 (100)
Dyslipidemia
No 33 (31.4) 38 (36.2) 34 (32.4) 105 (100) 42
Yes 10 (29.4) 9(26.5) 15 (44.1) 34 (100)
Heart disease*
No 38 (31.1) 42 (34.4) 42 (34.4) 122 (100) .70
Yes 5(27.8) 5(27.8) 8 (44.4) 18 (100)
Family history*
No 37 (31.1) 42 (35.3) 40 (33.6) 119 (100) .65
Yes 5(31.3) 4(25.0) 7(43.8) 16 (100)

*Fisher's exact test.



SELF-PERCEIVED AND ACTUAL RISK OF FURTHER STROKE

635

Table 3. Agreement of perceived risk and actual risk of recurrent stroke in patients with recurrent stroke or recurrent TIA (n = 140)

Actual risk, n (%)

Perceived risk, n Low Medium High Total

Low 5@3.6) 18 (12.9) 20 (14.3) 43 (30.8)
Medium 3.1 22 (15.7) 23 (16.4) 47 (34.2)
High 1(7) 20 (14.3) 28 (20.0) 50 (35.0)
Total 9(6.4) 60 (42.9) 71 (50.7) 140 (100)

Calculated recurrent stroke risk was estimated using the SPI-II, kappa = .08.

variables such as level of education, gender, dyslipidemia,
heart disease, or family history of stroke did not associate
with the level of agreement of risk of recurrent stroke
(underestimate, correspondence, or overestimate; Table 4).

Association between Perceived Risk of Recurrent Stroke
and Stroke Knowledge

No statistically significant differences in total knowl-
edge scores and any subitems were found among groups
of different self-perception of risk for recurrent stroke
(Table 5).

Association between Level of Agreement of Risk of
Recurrent Stroke (Perceived Risk VS Actual Risk) and
Stroke Knowledge

Patients who underestimated their risk of stroke had
average total knowledge score of 31.0, whereas the aver-
age score in patients who correctly estimated or overesti-
mated their risk of recurrent stroke had average total
knowledge score of 32.7 and 32.1, respectively. Patients
who underestimated their risk had statistically signifi-
cantly lower score in the part relating to prevention of
stroke compared with those who correctly estimated or
overestimated their risks (Table 6).

Discussion

This study aimed to compare patients” own perception
of their risk of further stroke with the actual risk, and to
determine the effect of perceived risk of recurrent stroke
on stroke knowledge. We found that roughly equal num-
bers of patients estimated their future stroke risk to
be high, medium, and low, that is to say, approximately
one third of patients fell into each of these categories.
There was poor agreement between self-perceived and
actual risk. Most patients wrongly estimated their risk of
recurrent stroke: nearly half of patients underestimated
the risk and nearly one fifth overestimated the risk.

Regarding patients’ characteristics and their perceived
risk of recurrent stroke, the level of disability in activities
of daily living was the only characteristic found to be sig-
nificantly associated with perceived high risk. This may
reflect that physical disability is the main factor that

influences perceived vulnerability to recurrent stroke in
patients” perception.

We found that a significantly higher proportion of
patients with hypertension and diabetes mellitus underes-
timated their risk. These findings may be explained by
low awareness among patients of their own risk factors
for recurrent stroke: in our previous article, we found
that, using an opened-ended questionnaire, only one
quarter of patients with diabetes and approximately half
of patients with hypertension recognized their own
underlying diseases as being associated with their risk of
stroke.'* This implies that patients may not adequately
account for their personal risk factors when estimating
their stroke risk."”

Owing to the lack of recognition of risk of stroke, it may
not be surprising that most patients with recurrent stroke
underestimated their risk of further stroke. The 40%
underestimation and 20% overestimation are comparable
to the general population when they were asked to rate
their own cardiovascular risk.'””'® Our findings are differ-
ent from the study of Boden-Albala et al which inter-
viewed patients with different ethnic backgrounds (Black,
White, and Hispanic) after their first stroke or TIA in acute
care settings and found that 70% of patients overesti-
mated their risk and only 10% of patients underestimated
the risk." This may be explained by 2 factors. First, differ-
ences in time of interview: Boden-Albala et al interviewed
patients in the acute setting. Patients who are interviewed
early after stroke may be prone to overestimate the risk
because at this stage they may be hypervigilant or have
anxiety in relation to potential further stroke.'” In our
study, we interviewed in both the acute and chronic
phases after stroke. We found 18.8% of patients who were
interviewed within 7 days after recurrent stroke overesti-
mated the risk while only 12.8% of patients who were
interviewed later than 7 days overestimated the risk. Sec-
ond, this may reflect the differences in social and cultural
factors and in specific health beliefs.

We did not find differences in stroke knowledge scores
among groups of different self-perceived risk of recurrent
stroke. Thus, claiming that more stroke knowledge may
lead to better self-perception or that higher perceived risk
may lead to better knowledge of stroke cannot be claimed.
This finding is similar to a previous study.'” This may be
because there are complex factors influencing how



Table 4. Bivariate analysis examining associations between agreement of risk of recurrent stroke between perceived risk and actual risk and participants characteristics (n = 140)

Variables Underestimation n (%) Correspondence n (%) Overestimation n (%) Total n (%) P value
Age

Age < 60 years 14 (36.8) 13 (34.2) 11(28.9) 38 (100) .08
Age > 60 years 47 (46.1) 42 (41.2) 13 (12.7) 102 (100)

Gender

Female 22 (35.5) 28 (45.1) 12 (19.4) 62 (100) 23
Male 39 (50.0) 27 (34.6) 12 (15.4) 78 (100)

Education level

Lower than college 49 (44.5) 43 (39.1) 18 (16.4) 110 (100) .86
College or higher 12 (40.0) 12 (40.0) 6(20.0) 30 (100)

Barthel index score

<60 11 (37.9) 12 (41.4) 6 (20.7) 29 (100) 44
>60 38 (52.1) 23 (31.5) 12 (16.4) 73 (100)

Hypertension

No 13 (28.9) 21 (46.7) 11 (24.4) 45 (100) .04
Yes 48 (50.5) 34 (35.8) 13 (13.7) 95 (100)

Diabetes*

No 29 (34.5) 32 (38.1) 23 (27.4) 84 (100) .0002
Yes 32(57.1) 23 (41.1) 1(1.8) 56 (100)

Dyslipidemia*

No 45 (42.9) 41 (39.0) 19 (18.1) 105 (100) .69
Yes 16 (47.1) 14 (41.2) 4(11.8) 34 (100)

Heart disease™

No 56 (44.8) 48 (38.4) 21 (16.8) 122 (100) .70
Yes 6(33.3) 7 (46.7) 3 (20.0) 18 (100)

Family history*

No 50 (42.0) 48 (40.3) 21 (17.6) 119 (100) .50
Yes 8 (50.0) 7 (43.8) 1(6.2) 16 (100)

Time to interview

Within 7 days of recurrent stroke 46 (45.5) 36 (35.6) 19 (18.8) 101 (100) .34
After 7 days of recurrent stroke 15 (38.5) 19 (48.7) 5(12.8) 39 (100)

*Fisher's exact test.
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Table 5. Self-perceived risk of recurrent stroke and stroke knowledge score
Knowledge of stroke Low (43) Medium (47) High (50) P value
Definition of stroke (5) 43+£09 45+14 45+0.7 .68
Risk of stroke (5) 4.8+0.5 4.6+09 44+1.2 A2
Warning signs of stroke (7) 55+15 6.1 1.5 6.1 £1.6 13
Signs and symptoms of stroke (5) 44+09 45+09 45+10 91
Treatment of stroke (4) 354+09 3.6£1.0 35+09 .96
Prevention of stroke (4) 40+0.2 394+03 394+04 .20
Management of stroke (7) 55£1.5 55+13 5.1£2.0 .56
Total score (37) 320+4.1 32.6 £4.7 3201438 .80
Table 6. Agreement of risk of recurrent stroke between perceived risk and actual risk and stroke knowledge score
Knowledge of stroke Underestimation (61) Congruence (55) Overestimation (24) P value
Definition of stroke (5) 45+12 45+1.0 47+0.8 .35
Risk of stroke (5) 47+0.8 45+1.0 45+1.2 34
Warning signs of stroke (7) 57+1.6 6.1+1.3 6.0+ 1.8 .35
Signs and symptoms of stroke (5) 44+1.1 4.6 £0.8 44+09 57
Treatment of stroke (4) 344+1.0 3.6+ 0.8 35409 .59
Prevention of stroke (4) 3.8 £0.5%1 40+£0.1% 3.9 4+ 0.3 .01
Management of stroke (7) 50+1.9 54+1.6 54+1.6 .54
Total score (37) 31.0£5.6 327+£35 32.1+46 S1

*P < .01 between underestimation and congruence.
P < .05 between underestimation and overestimation.

individuals understand information and how that infor-
mation leads to decision-making behavior such as risk
perception or behavioral modification."" For example, it
was demonstrated that inaccurate estimation of risk of
recurrent stroke was significantly associated with factors
other than knowledge, such as reported worry about
stroke.'”

Interestingly, when looking at the level of agreement of
risk of recurrent stroke (underestimate, correspondence,
or overestimate) and stroke knowledge scores, we found
that patients who underestimated their risk of recurrent
stroke had a lower score in the part relating to prevention
of stroke. This may partly reflect that patients who are
optimistic about their condition may be less likely to be
concerned about the prevention of further stroke. This
issue may need further clarification in a future study.

Patient awareness regarding the risk of recurrent dis-
ease and lifestyle modifications do not rely solely on the
patients themselves: healthcare professionals should play
a greater role in educating patients. It was found that doc-
tors, for example, general practitioners, are likely to
underestimate patient risk resulting in missed opportuni-
ties to educate patients.'' It was suggested that the doc-
tor's accuracy of understanding of disease risk should be
improved and they need to be better educated about effec-
tive methods to communicate risk to their patients.'' Fur-
thermore, recent evidence showed that focusing on only
patient education was not enough to succeed in secondary
intervention after stroke. Multifaceted and multidomain

interventions (organizational interventions) were associ-
ated with more demonstrable success in modifying risk-
factor outcomes.”’””' These organizational interventions
include, for example, increased nurse or pharmacist medi-
cal roles, multidisciplinary teams, and organized systems
of care delivery including screening, education, treatment,
and monitoring.”' Implementation in stroke patient care
would include regular patient appointments, review of
multiple stroke risk factors and feedback to the patient if
risk factors deviate from targets.”***

The major strengths of this study include focusing on
patients with recurrent stroke or recurrent TIA who are at
greatest risk of having another stroke and investigating
factors associated with the agreement between perceived
and actual risk. However, this study has some limitations.
The specific inclusion and exclusion criteria may limit the
generalizability of the results. The participants were Thai,
thus the results may be influenced by social and cultural
factors and by specific health beliefs. The SPI-II tool used
to objectively estimate the risk of recurrent stroke was
developed to predict risk of recurrent stroke from patients
with first-ever stroke or TIA, thus the actual risk of recur-
rent stroke that was calculated may still be underesti-
mated in recurrent stroke patients. However, we consider
that the SPI-II is the most appropriate tool because we
included both patients with TIA and stroke and the devel-
opment of SPI-II included both groups of patients. Addi-
tionally, the SPI-II can be used to evaluate short-term risk
of recurrent events” and to predict long-term risk of
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stroke recurrence.’® Furthermore, the SPI-II was shown to
have a marginally superior performance in a prospective
study to validate prognostic scores compared to Oxford
TIA (Hankey Score), Essen Stroke Risk Score, and Life
Long After Cerebral ischemia trial.”” However, the SPI-II,
like other models to predict recurrent stroke, performed
only modestly at best (area under the Receiver Operating
Characteristic curve values = .62).%°

Conclusions

There was poor agreement between self-perceived and
actual risk of recurrent stroke. Most patients after recur-
rent stroke or recurrent TIA underestimated their risk for
further stroke. Implementation of a comprehensive care
program to communicate to patients their future risk of
stroke and to modify their risk factors is warranted in
Thailand.

Acknowledgment: We would like to acknowledge John T.

Cathey, MSc, ELS, for English editing of the manuscript via
the Publication Clinic KKU, Thailand.

Supplementary materials

Supplementary material associated with this article can
be found in the online version at doi:10.1016/j.jstrokecere
brovasdis.2018.11.001.

References

1. Hay SI, Abajobir AA, Abate KH, et al. Global, regional,
and national disability-adjusted life-years (DALYs) for
333 diseases and injuries and healthy life expectancy
(HALE) for 195 countries and territories, 1990-2016: a sys-
tematic analysis for the Global Burden of Disease Study
2016. Lancet 2017;390:1260-1344.

2. Feigin VL, Forouzanfar MH, Krishnamurthi R, et al.
Global and regional burden of stroke during 1990-2010:
findings from the Global Burden of Disease Study 2010.
Lancet 2014,383:245-255.

3. He Q, Wu C, Guo W, et al. Hospital-based study of the
frequency and risk factors of stroke recurrence in two
years in China. J Stroke Cerebrovasc Dis 2017;26:2494-
2500.

4. Coull AJ, Rothwell PM. Underestimation of the early risk
of recurrent stroke — evidence of the need for a standard
definition. Stroke 2004;35:1925-1929.

5. Hoshino T, Uchiyama S, Wong LKS, et al. Differences in
characteristics and outcomes between Asian and non-
Asian patients in the TIAregistry.org. Stroke 2017;48:
1779-1787.

6. Mohan KM, Wolfe CDA, Rudd AG, et al. Risk and cumu-
lative risk of stroke recurrence a systematic review and
meta-analysis. Stroke 2011;42:1489-1494.

7. Fu GR, Yuan WQ, Du WL, et al. Risk factors associated
with recurrent strokes in young and elderly patients: a
hospital-based study. Int ] Gerontol 2015;9:63-66.

8. Suanprasert N, Tantirithisak T. Impact of risk factors for
recurrent ischemic stroke in Prasat Neurological Institute.
J Med Assoc Thai 2011;94:1035-1043.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

J. SAENGSUWAN AND P. SUANGPHO

. Hackam DG, Spence JD. Combining multiple approaches

for the secondary prevention of vascular events after
stroke: a quantitative modeling study. Stroke 2007;38:
1881-1885.

Brewer NT, Chapman GB, Gibbons FX, et al. Meta-analysis
of the relationship between risk perception and health
behavior: the example of vaccination. Health Psychol
2007,26:136-145.

Webster R, Heeley E. Perceptions of risk: understanding
cardiovascular disease. Risk Manag Healthc Policy
2010;3:49-60.

Schwarzer R. Optimism, vulnerability and self-beliefs as
health related cognitions: a systematic overview. Psychol
Health 1994;9:161-180.

Powers BJ, Oddone EZ, Grubber JM, et al. Perceived and
actual stroke risk among men with hypertension. | Clin
Hypertens 2008;10:287-294.

Saengsuwan J, Suangpho P, Tiamkao S. Knowledge of
stroke risk factors and warning signs in patients with
recurrent stroke or recurrent transient ischaemic attack in
Thailand. Neurol Res Int 2017: 1-7. 8215726.

Singhard S. Factors associated with knowledge of stroke
warning signs, risk factors and treatment among elderly
patients with stroke. Khon Kaen, Thailand: Khon Kaen
University; 2011.

Kernan WN, Viscoli CM, Brass LM, et al. The stroke prog-
nosis instrument II (SPI-II): a clinical prediction instru-
ment for patients with transient ischemia and
nondisabling ischemic stroke. Stroke 2000;31:456-462.
Marteau TM, Kinmonth AL, Pyke S, et al. Readiness for
lifestyle advice: self-assessments of coronary risk prior to
screening in the British family heart study. Family Heart
Study Group. Br ] Gen Pract 1995;45:5-8.

Niknian M, McKinlay SM, Rakowski W, et al. A compari-
son of perceived and objective CVD risk in a general pop-
ulation. Am J Public Health 1989;79:1653-1654.
Boden-Albala B, Carman H, Moran M, et al. Perception of
recurrent stroke risk among black, white and hispanic
ischemic stroke and transient ischemic attack survivors:
the SWIFT Study. Neuroepidemiology 2011;37:83-87.
Lager KE, Mistri AK, Khunti K, et al. Interventions for
improving modifiable risk factor control in the secondary
prevention of stroke. Cochrane Database Syst Rev 2014;5.
cd009103.

Wensing M, Wollersheim H, Grol R. Organizational
interventions to implement improvements in patient
care: a structured review of reviews. Implementation Sci
2006;1:2.

Flemming K, Brown R. Utility of a physician directed,
nurse based stroke prevention program. Neurology
2012;78 (Suppl 1). P07.022.

Joubert J, Reid C, Barton D, et al. Integrated care
improves risk-factor modification after stroke: initial
results of the Integrated Care for the Reduction of Sec-
ondary Stroke model. ] Neurol Neurosurg Psychiatry
2009;80:279-284.

Ellis G, Rodger J, McAlpine C, et al. The impact of stroke
nurse specialist input on risk factor modification: a rand-
omised controlled trial. Age Ageing 2005;34:389-392.

Liu ], Li M, Lui J. Evaluation of the ESRS and SPI-II scales
for short-term prognosis of minor stroke and transient
ischemic attack. Neurol Res 2013;35:568-572.

Navi BB, Kamel H, Sidney S, et al. Validation of the
Stroke Prognostic Instrument-II in a large, modern, com-
munity-based cohort of ischemic stroke survivors. Stroke
2011;42:3392-3396.


https://doi.org/10.1016/j.jstrokecerebrovasdis.2018.11.001
https://doi.org/10.1016/j.jstrokecerebrovasdis.2018.11.001
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0001
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0001
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0001
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0001
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0001
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0001
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0002
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0002
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0002
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0002
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0003
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0003
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0003
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0003
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0004
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0004
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0004
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0004
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0005
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0005
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0005
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0005
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0006
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0006
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0006
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0007
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0007
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0007
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0008
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0008
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0008
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0009
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0009
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0009
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0009
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0010
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0010
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0010
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0010
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0011
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0011
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0011
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0012
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0012
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0012
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0013
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0013
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0013
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0014
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0014
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0014
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0014
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0015
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0015
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0015
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0015
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0016
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0016
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0016
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0016
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0017
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0017
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0017
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0017
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0018
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0018
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0018
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0019
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0019
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0019
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0019
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0020
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0020
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0020
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0020
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0021
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0021
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0021
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0021
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0022
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0022
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0022
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0023
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0023
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0023
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0023
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0023
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0024
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0024
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0024
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0025
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0025
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0025
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0026
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0026
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0026
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0026

SELF-PERCEIVED AND ACTUAL RISK OF FURTHER STROKE 639

27. Weimar C, Benemann J, Michalski D, et al. Prediction of 28. Thompson DD, Murray GD, Dennis M, et al. Formal and

recurrent stroke and vascular death in patients with tran- informal prediction of recurrent stroke and myocardial
sient ischemic attack or nondisabling stroke: a prospec- infarction after stroke: a systematic review and evalua-
tive comparison of validated prognostic scores. Stroke tion of clinical prediction models in a new cohort. BMC

2010;41:487-493. Med 2014;12:58.


http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0027
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0027
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0027
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0027
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0027
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0028
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0028
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0028
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0028
http://refhub.elsevier.com/S1052-3057(18)30639-6/sbref0028

	Self-perceived and Actual Risk of Further Stroke in Patients with Recurrent Stroke or Recurrent Transient Ischemic Attack in Thailand
	Introduction
	Methods
	Measures
	Statistical Analysis

	Results
	General
	Perceived Risk and Actual Risk Computed from SPI-II
	Association between Perceived Risk of Recurrent Stroke and Stroke Knowledge
	Association between Level of Agreement of Risk of Recurrent Stroke (Perceived Risk VS Actual Risk) and Stroke Knowledge

	Discussion
	Conclusions
	Acknowledgment
	Supplementary materials
	References



