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Letter to the Editor

Comparison of Awareness of Stroke Warning Signs
between Community-Dwelling Stroke Survivors and
Families and the General Population without Stroke

Young-Hoon Lee*”

*Department of Preventive Medicine and Institute of Wonkwang Medical Science, Wonkwang University School of Medicine, lksan, Korea
®Regional Cardiocerebrovascular Center, Wonkwang University Hospital, lksan, Korea

Dear Sir:

Individuals with a prior history of stroke have an increased risk
of recurrent strokes compared to the general population.’?
Moreover, recurrent stroke can lead to worsened functional out-
comes and increased mortality.>* Although stroke patients and
their families are expected to have better knowledge of stroke
warning signs (SWSs) than the general population, little is
known about whether stroke survivors (SS) and/or their family
members are more aware of SWS than the general population.

A total of 9,245 individuals aged >40 years who participated in
the 2016 Korea Community Health Survey in the Jeonbuk metro-
politan area were included in this study. According to stroke his-
tory, respondents were classified as SS, family members of SS
(FMSs; any family members who live with SS), and non-stroke
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controls (NSCs; individuals who were not SS and did not live with
SS). Respondents were asked the following close-ended ques-
tions to assess their awareness of SWS: "If you think the follow-
ing symptom is a symptom of stroke, answer Yes' or if you do
not think so, answer 'No. If you are not sure, answer 'l do not
know'" SWS included sudden numbness or weakness (S:), sudden
difficulty in speaking or understanding speech (S,), sudden dizzi-
ness (Ss), sudden visual impairment (S4), and sudden severe head-
ache (Ss). Only those who answered "Yes" to each question were
determined to be aware of the corresponding stroke symptom.
Compared to NSC, the odds ratios (ORs) and 95% confidence in-
tervals (Cls) for SWS were calculated for SS and FMS.

Of the total respondents, 382 (4.1%) were SS, 279 (3.0%)
were FMS, and 8,584 (92.9%) were NSC. The proportion of indi-
viduals knowing S was significantly higher among the SS group
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Figure 1. Awareness of individual stroke warning signs by the presence of stroke. “Comparison between non-stroke controls and stroke survivors; ‘Comparison
between non-stroke controls and family members of stroke survivors; *Comparison between stroke survivors and family members of stroke survivors.
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(78.3%) than in the NSC group (73.6%) (P=0.040). The propor-
tion of people knowing Ss was significantly higher in the SS
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Awareness of knowing more than three or all five stroke warning
signs by the presence of stroke. *Comparison between non-stroke controls
and stroke survivors; *Comparison between non-stroke controls and family
members of stroke survivors; *Comparison between stroke survivors and family
members of stroke survivors.
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group (82.2%) than in the NSC (74.5%) and FMS (74.6%)
groups (P=0.001 and P=0.017, respectively). However, the pro-
portion of individuals who knew SWS was not significantly dif-
ferent between the FMS and NSC groups (Figure 1). In addition,
the proportion of individuals who recognized more than three
SWS or all five SWS was not significantly different among the
SS, FMS, and NSC groups (Figure 2).

After full adjustments for covariates (model 3), SS had higher
ORs for knowing S+ (OR, 1.42; 95% CI, 1.10 to 1.83), S; (OR,
1.54; 95% Cl, 1.19 to 1.99), S; (OR, 1.89; 95% Cl, 1.44 to 2.48),
and Ss (OR, 1.33; 95% Cl, 1.07 to 1.66) than NSC. Furthermore,
SS had a higher OR for knowing more than three SWS (OR,
1.53; 95% Cl, 1.19 to 1.97 in model 3) than NSC. However,
compared to NSC, SS did not have a high OR for knowing all
SWS (OR, 1.21; 95% Cl, 0.97 to 1.49 in model 3; P=0.086 [bor-
derline significance]). Meanwhile, in all models, there were no
significant differences in the ORs for stroke awareness between
NSC and FMS (Table 1).

Improved awareness of SWS in high-risk groups, such as
those with prior stroke, is critical to national efforts for reducing

Association between the presence of stroke and knowledge of stroke warning signs

Variable

Model 1

Model 2

Model 3

Sudden numbness or weakness (S,)
Non-stroke controls (n=8,584)
Stroke survivors (n=382)
Family members of stroke survivors (n=279)
Sudden difficulty speaking or understanding speech (S,)
Non-stroke controls
Stroke survivors
Family members of stroke survivors
Sudden dizziness (S,)
Non-stroke controls
Stroke survivors
Family members of stroke survivors
Sudden visual impairment (S,)
Non-stroke controls
Stroke survivors
Family members of stroke survivors
Sudden severe headache (S;)
Non-stroke controls
Stroke survivors
Family members of stroke survivors
Knowing more than three stroke warning signs
Non-stroke controls
Stroke survivors
Family members of stroke survivors
Knowing all five stroke warning signs
Non-stroke controls
Stroke survivors
Family members of stroke survivors

1.00
1.30 (1.01-1.66)
1.00 (0.76-1.31)

1.00
1.27 (0.99-1.63)
1.03 (0.78-1.36)

1.00
1.58 (1.21-2.06)
1.00 (0.76-1.32)

1.00
0.99 (0.81-1.23)
0.93 (0.73-1.19)

1.00
1.11 (0.90-1.38)
0.83 (0.65-1.05)

1.00
1.27 (0.99-1.62)
0.95 (0.73-1.24)

1.00
1.00 (0.81-1.23)
0.93 (0.73-1.19)

1.00
1.44 (1.12-1.86)
1.00 (0.76-1.32)

1.00
1.57 (1.21-2.03)
1.07 (0.81-1.42)

1.00
1.91 (1.45-2.50)
1.03 (0.78-1.37)

1.00
1.18 (0.95-1.46)
0.97 (0.75-1.24)

1.00
1.34 (1.08-1.67)
0.84 (0.66-1.08)

1.00
1.57 (1.22-2.01)
1.01 (0.77-1.33)

1.00
1.22 (0.99-1.51)
0.95 (0.74-1.21)

1.00
1.42 (1.10-1.83)
1.00 (0.76-1.32)

1.00
1.54 (1.19-1.99)
1.07 (0.81-1.43)

1.00
1.89 (1.44-2.48)
1.03 (0.78-1.37)

1.00
1.17 (0.95-1.46)
0.97 (0.75-1.24)

1.00
1.33 (1.07-1.66)
0.84 (0.66-1.08)

1.00
1.53 (1.19-1.97)
1.01 (0.77-1.33)

1.00
1.21 (0.97-1.49)
0.95 (0.74-1.22)

Values are presented as odds ratio (95% confidence interval). Model 1: unadjusted; Model 2: adjusted for gender, age, residence type, education level, marital

status, monthly household income, and occupation; Model 3: further adjusted for diagnosis of hypertension and diagnosis of diabetes plus model 2.
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stroke mortality and morbidity.® Targeted educational programs
for both SS and FMS are needed to raise awareness of SWS in
groups at high risk of stroke recurrence. In particular, knowledge
of FMS may be more important than that of SS because many
elderly SS with low education levels live with their offspring in
Korea. In hospitals, effective and repeatable stroke education
programs are needed for inpatients, outpatients, and their fami-
lies. Moreover, in community settings, public education and en-
gagements for increasing stroke knowledge will be helpful.

The present study has several limitations. In particular, this
study used a closed-ended questionnaire to gain knowledge of
SWS, although prior studies have shown that awareness of
SWS is usually poor when open-ended questions are used.®
Compared to open-ended approaches, closed-ended approach-
es are likely to have positive responses because they can give
the respondents an immediate prompt regarding what the cor-
rect answer should be.” Furthermore, in-hospital stroke pa-
tients with acute or severe stroke were not included; only SS
currently living in the community were included. Therefore, we
may have overestimated the knowledge of SWS in SS. Despite
these limitations, this is the first study in Korea to investigate
whether SS and FMS are more aware of SWS than the general
population.

In a community setting, SS but not FMS had a higher aware-
ness of SWS than NSC. If SS and their families have accurate
knowledge of SWS, they will be able to recognize stroke recur-
rence quickly and respond appropriately, thus reducing the dis-
ability and severity of stroke. Because SS are at a substantial
risk of recurrence,’ in- and post-hospital education programs
and national strategies for SS and FMS should be established.
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