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ARTICLE INFO ABSTRACT

Keywords: Women underestimate the risk of cardiovascular disease (CVD). It is essential to assess and raise awareness
Awareness regarding CVD among women to reduce disease burden and mortality. Therefore, we investigated the awareness
Women

regarding CVD among Korean women. We conducted a nationwide survey between December 2020 and January
2021 among a representative sample of Korean women using random-digit-dialing telephonic interviews. We
sought information regarding the awareness of CVD risk; recognition of symptoms and signs; and knowledge of
the cause and prevention of and appropriate response to CVD. A total of 1,050 women (mean age, 60.2 + 11.9
years) participated in the study. Approximately 52.0% of participants were unaware of CVD, and only 26% of
participants had heard of CVD. Participants considered that compared to other diseases, CVD was not an
important health issue for women, and few of them thought that cerebrovascular diseases and CVD were the
leading causes of death (10.9% and 7.6%, respectively). After adjustment for possible confounding factors, age
>70 years, rural residence, and educational attainment below college were independently associated with a lack
of awareness regarding CVD. The awareness regarding CVD being the leading cause of death in women is low,
and most women do not consider it an important health issue. Therefore, special attention must be paid to
educate the public regarding CVD in women.

Heart disease
Cardiovascular disease

1. Introduction

Among single-organ diseases, cardiovascular disease (CVD) is the
leading cause of death in Korean women. (Statics Korea, 2019; Vital
Statistics Division et al., 2020) The death rate due to cardiovascular and
cerebral diseases was 1.1 times higher in women than in men in 2019
(122.7/112.0 per 100,000 population). However, women tend to un-
derestimate the risk of CVD and perceive CVD as a major concern for
only men.

Low awareness of CVD among women was reported by the American
Heart Association (AHA) in 1997, and it was correlated with insufficient
actions by women to lower their CVD risk. (Mosca et al., 2000; Mosca
et al., 2006) With dedicated education and promotion through the “Go
Red for Women” campaign by the AHA, awareness of CVD among
American women increased between 1997 and 2012, but it declined
again between 2009 and 2019, which demonstrates a need for continued
efforts to educate women. (Cushman et al., 2021)

Meanwhile, awareness and knowledge of CVD among Korean women
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have not been established. We evaluated the current status of awareness
and perception of CVD in women among the general Korean female
population through a contemporary population-based survey. The pur-
pose of this survey was to provide the basic data necessary for setting
targets for prevention of CVD in women and promotion of education
regarding the same.

2. Methods
2.1. Study design and data collection

This cross-sectional telephonic survey was conducted between
December 2020 and January 2021. The survey process, except for the
study design, was outsourced to a research company (Megaresearch,
Seoul, Korea). The estimated target population (aged > 40 years) in
November 2020 was 14,035,414. To represent Korean adults aged > 40
years, the survey population (n = 1050) was selected using a stratified
systematic sampling method considering age (40-49 years, 50-59 years,
60-59 years, and > 70 years) and place of residence (seven metropolitan
cities and seven non-metropolitan cities). In conducting the telephonic
interviews, computer-generated random digit dialing (RDD) was used so
that an equal number of households in each area were contacted. Due to
an increase in the number of households without landline telephones,
which use mobile phones preferentially, the number of non-landline
telephone numbers could be excluded from the survey only by land-
line telephone surveys through proportional allocation extraction.
Therefore, 20% of the total survey sample was selected using mobile
phone RDD. (Lee et al., 2010) The structured interviews were performed
by 20 well-trained surveyors with an average survey experience of 10
years. During the telephonic survey, each surveyor was monitored in
real time. Five percent of all survey files were verified, and if the sur-
veyors could not deliver the appropriate content, or if there were
problems such as an inappropriate answer from a respondent, the data
were discarded, surveyors were retrained and a new investigation was
performed.

2.2. Study population

The study population was extracted from the estimated target pop-
ulation residing across the country by stratification according to age and
place of residence. Eligible participants were women aged > 40 years
who agreed to participation in the survey and answered the questions
after understanding them. Responses that were complete up to the last
question were considered as valid responses. We excluded the following
participants: (1) those aged <40 years, (2) those whose comprehension
was significantly lower than that required to understand the words used
in the survey, and (3) those who did not agree to participate in the
survey.

2.3. Questionnaire

A draft questionnaire was developed by the committee of the
Women’s Heart Disease Research Working Group. The questionnaire
items were carefully selected by reviewing and modifying previous
surveys (Cushman et al., 2021; Jung et al., 2019) and adding new
questions that reflected female-specific trait factors. Questions about
age, gender, and place of residence preceded the survey to determine the
eligibility of a participant. The main survey was divided into three parts.
The first section, demographic data including educational attainment,
income, presence of hypertension, dyslipidemia, diabetes, and CVD,
alcohol consumption status, smoking status, and employment were
evaluated by participants’ response to questions asked by well-trained
surveyors. The second section assessed awareness of women’s health
issues and CVD. The question about the awareness of CVD in women was
“How much do you think you know about women’s heart disease?” and
there were four answers: 1) I know very well, 2) I know well, 3) Usually I
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know, and 4) I do not know. The answers were based on the subjective
judgment of the participants. The last section investigated the degree of
knowledge about CVD in women (symptoms, cause, appropriate
response, and prevention). The questions of the last section were to test
participants’ knowledge about CVD. High awareness group defined as
who answered that they know about CVD in women very well or well,
and low awareness group as who answered that they usually know about
CDV in women or they don’t know. (Supplementary Table S1, Question
No.7)

2.4. Ethics

Personal information was not collected during the telephonic in-
terviews, and the local institutional review board of Seoul National
University Boramae Medical Center approved this study and waived
written informed consent.

2.5. Statistical analysis

All categorical data are presented as frequencies and percentages. A
Pearson chi-square test was used to compare categorical variables. A
linear-by-linear association was used to extract trends of clinical char-
acteristics according to the responses. In addition, a univariate analysis
and subsequent multivariate logistic regression analysis were performed
to assess the risk of lack of awareness about CVD in women after
adjusting for individual risk factors. Variables with predictive signifi-
cance (p < 0.05) in the univariate analysis were included in the
regression analysis. Statistical significance was set at p < 0.05. All an-
alyses were performed using SPSS software (version 22.0; IBM Corp.,
Armonk, NY, USA).

3. Results
3.1. Characteristics of the study population

A total of 1050 participants completed the RDD telephonic interview
after selection based on systematic stratification sampling. The study
participants were evenly distributed according to age and place of
residence. The mean age of the study population was 60.2 + 11.9 years
(range, 40-92 years), and 46.7% of participants were college graduates.
Table 1 presents the characteristics of the study population. Among all
participants, the most common risk factor for CVD was hypertension
(24.3%), followed by dyslipidemia (18.1%), and diabetes (9.2%); CVD
and cerebrovascular disease were present in 2.9% and 1.6% of partici-
pants, respectively. Only 3.0% of participants were current smokers, and
32.4% of participants were social alcohol drinkers. Half of the partici-
pants (51.9%) were housewives, and 34.3% were office workers.

3.2. Awareness regarding women'’s health issues and CVD

Awareness regarding CVD in women: Approximately half (52.0%) of
the participants did not know about CVD in women (Fig. 1). Partici-
pants’ awareness regarding CVD in women was significantly different
according to demographic factors, including age, urbanization level of
the area of residence, educational attainment, and household income
(Table 2). Compared to women in other age groups, those aged between
60 and 69 years had the highest rates of awareness (percentage of those
who answered “I know very well,” “I know well,” and “usually I know™).
Participants living in urban areas had significantly higher awareness
than did those living in rural areas. In addition, the awareness increased
with an increase in the level of education. Higher household income was
also associated with a higher awareness of CVD in women. However,
there was no difference in awareness according to the presence of
comorbidities.

Source of information about CVD in women: Two-thirds (62.8%) of
the participants answered that they did not receive sufficient
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Table 1
Characteristics of the study population.
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Characteristics Total n = 1050
Age, years (mean + SD) 60.2 +11.9
Urbanization level of residence, n (%)

Urban (dong) 889 (84.7)
Rural (eup, myeon) 161 (15.3)
Education attainment, n (%)

Middle school or less 249 (23.7)
High school 311 (29.6)
College or more 490 (46.7)
Household income (HI, KRW 1000/month), n (%)

HI < 1000 178 (17.0)
1000 < HI < 2000 116 (11.0)
2000 < HI < 3000 158 (15.0)
3000 < HI < 4000 131 (12.5)
4000 < HI < 5000 129 (12.3)
HI > 5000 338 (32.2)
Risk factors of CVD, n (%)

Hypertension 255 (24.3)
Dyslipidemia 190 (18.1)
Diabetes 97 (9.2)
Cardiovascular disease 30 (2.9)
Cerebrovascular disease 17 (1.6)
Current smoker 31 (3.0)
Socially alcohol drinker 340 (32.4)
Job, n (%)

House-wife 545 (51.9)
Office worker 360 (34.3)
Blue-collar worker 90 (8.6)
Others 55 (5.2)

Alcohol consumption, n (%)
Never 710 (67.6)

Social drinker 340 (32.4)
Smoking status, n (%)

Never 1012 (96.4)
Ex-smoker 7 (0.7)
Current-smoker 31 (3.0)

CVD, cardiovascular disease; KRW, Korean Won; SD, standard deviation.

0.5%

Total n = 1,050

| do not know Ol know well

Usually | know

ml know very well

Fig. 1. The extent to which women know about cardiovascular disease.
Question) How much do you think you know about women’s heart disease?

information about CVD. Only 26% of participants had heard of CVD in
women in the previous year (Fig. 2). The most common sources of in-
formation were television and radio (61.5%); other sources included
friends, relatives, hospital staff, internet, and YouTube.

Table 2
Awareness of cardiovascular disease in women.
Answer
Characteristics I know I know Usually I Idonot  p-value
very well well know know
Total population,n 5 (0.5) 69 429 547
(%) (6.6) (40.9) (52.0)
Age (years), n (%) <
0.001*
40-49 (n = 269) 2 (40.0) 14 109 144
(20.3) (25.4) (26.3)
50-59 (n = 269) 1 (20.0) 28 117 123
(40.6) (27.3) (22.5)
60-69 (n = 252) 2 (40.0) 17 134 99
(24.6) (31.2) (18.1)
>70 (n = 260) 0(0.0) 10 69 (16.1) 181
(14.5) (33.1)
Urbanization level of residence, n (%) 0.004*
Urban (dong) (n = 5(100.0) 65 375 444
889) (94.2) (87.4) (81.2)
Rural (eup, myeon) 0 (0.0) 4 (5.8) 54 (12.6) 103
(n =161) (18.8)
Education attainment, n (%) <
0.001*
Middle school or 0 (0.0) 6 (8.7) 61 (14.2) 182
less (n = 249) (33.3)
High school (n = 2 (40.0) 22 130 157
311) (31.9) (30.3) (28.7)
College or more (n 3 (60.0) 41 238 208
= 490) (59.4) (55.5) (38.0)
Household income (HI, 1000 KRW/month), n (%) <0.001*
HI < 1,000 (n = 0 (0.0) 6(8.7) 41 (9.5) 131
178) (23.9)
1000 < HI < 2000 0 (0.0) 4 (5.8) 42 (9.8) 70
(n =116) (12.8)
2000 < HI < 3000 1 (20.0) 11 75 (17.5) 71
(n =158) (15.9) (13.0)
3000 < HI < 4000 0 (0.0) 8 67 (15.6) 56
(n=131) (11.6) (10.2)
4000 < HI < 5000 2 (40.0) 8 63 (14.7) 56
(n=129) (11.6) (10.2)
HI > 5000 (n = 2 (40.0) 32 141 163
338) (46.4) (32.9) (29.8)
Presence of comorbidity', n (%) 0.231
Yes (n = 384) 2 (40.0) 33 157 192
(47.8) (36.6) (35.1)
No (n = 666) 3(60.0) 36 272 355
(52.2) (63.4) (64.9)

y2-test for each group (*p-value < 0.05). ' presence of hypertension, dyslipi-
demia, diabetes, cardiovascular disease, or cerebrovascular disease.
KRW, Korean Won.

Importance of women’s health issues and specific factors: The
majority of participants believed that cancer was the leading cause of
death in women (60.6%, Supplementary Fig. S1). Few participants
thought that cerebrovascular disease and CVD were the leading causes
of death (only 10.9% and 7.6%, respectively). Participants believed that
the biggest health problems in women were stress (19.2%), osteoporosis
(18.5%), and dementia (18.3%), rather than CVD (8.6%) (Supplemen-
tary Fig. S2). Regarding the relationship between CVD and menopause
and pregnancy, which are women-specific risk factors of CVD, more than
half of the participants (59.7%) thought that the incidence of CVD
increased after menopause, and 52.2% of participants did not think that
there was a relationship between the number of pregnancies and CVD.
Moreover, compared to younger women, those >60 years of age were
significantly more likely to agree that CVD is more dangerous in women
than in men (Fig. 3).
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Fig. 2. Awareness of cardiovascular disease in women and the awareness pathways. Question) Have you ever heard of a woman with heart disease in the last year?

[J Women are more dangerous than men
[ women are not more dangerous than men
1 1 don’t know

(%)
60- P <0.001
40_ - T
20 I H
(1]
40-49 50-59 60-69 270
Age

Fig. 3. Awareness of the risk of cardiovascular disease in women. Question) Do you agree that “heart disease is more dangerous in women than in men “?

3.3. Degree of knowledge about CVD in women

Recognition of symptoms of CVD: The degree of knowledge about
the symptoms of CVD was high in the study population (Fig. 4). More
than half of the participants (58.3%) recognized the characteristic chest
pain of angina as angina (Fig. 4A), and most participants (83.4%)
acknowledged that chest pain was a symptom of suspected angina
(Supplementary Fig. S3). In addition, more than half of the participants
(56.8%) identified the characteristic paralysis observed in patients with
stroke as a stroke (Fig. 4B), and two-thirds of the participants (68.0%)
recognized symptoms such as shortness of breath and swelling as hall-
marks of heart failure (Fig. 4C). The high awareness group correctly
recognized chest pain as angina and paralysis as a stroke; therefore, the
degree of knowledge was significantly higher than that of the low
awareness group (77.0% vs. 56.9%, p < 0.001 and 78.4% vs. 55.1%, p =
0.003, respectively) (Table 3).

The cause and prevention of and appropriate response to CVD:
Participants chose lack of exercise, dyslipidemia, and hypertension as
the most important causes of CVD. In addition, family history of CVD,
diabetes, and smoking were considered causes of CVD (Fig. 5). Only half
of the participants were aware of the appropriate response to signs of a
heart attack (Supplementary Fig. S4). Of all participants, 49.6%

preferred calling 119 which means direct contact to emergency services,
and only 33% of the participants preferred going to the hospital. Most
participants (90.5%) believed that regular exercise was the most
important behavior for the prevention of CVD, and recognized that
avoiding stress, not eating salty food, controlling weight, reducing fat
intake, and not smoking prevent CVD (Supplementary Fig. S5).

3.4. Risk factors for lack of awareness of CVD in women

The univariate analysis showed that the following variables were
associated with a lack of awareness about CVD in women (the answer “I
do not know about CVD in women”): age >70 years, rural residence,
educational attainment below college, and low household income. After
adjustment for possible confounding factors, age >70 years was asso-
ciated with a 1.70-fold increased hazard for lack of awareness about
CVD in women in the multivariate logistic regression analysis (Table 4).
Rural residence and educational attainment below college were also
independently associated with a lack of awareness. Low household in-
come (<2000, 1000 Korean Won/month) was associated a tendency
toward lower awareness, although not statistically significant.
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A.
Angina -+ 58.3
Other heart diseases —:l 19.8
Lung disorders —] 21
Gl disorders —J 1.2
Unknown ——| 18.6
0 20 40 60 80(%)
Total n =1,050
B.
Stroke 56.8
Parkinson’s disease, epilepsy, | 16.1
Other brain diseases
Angina or M| A 12.0
Lung disorders —H 1.5
Unknown —:l 13.6
0 20 40 60 80(%)
Total n = 1,050
C.
Heart failure 68.0
Angina or Ml —:l 8.9
Heart disease in general —j 3.7
Lung disorders —j 3.5
Unknown —:I 15.9
0 20 40 60 8|0(%)
Total n =1,050

Fig. 4. Recognition of the symptoms of cardiovascular disease. (A) What do you think is indicated by a stiff chest pain that worsens when active and disappears when
resting?. (B) What do you think is indicated by facial paralysis, double image of an object, and sudden paralysis of one arm?. (C) What do you think is the reason
someone is easily out of breath and tired, even with little activity, or has swollen ankles?

4. Discussion

In this survey on public awareness and knowledge CVD in Korean
women, we found that half of the participants lacked awareness
regarding CVD in women and few had heard of it. Compared to other
diseases, they did not consider CVD as an important health issue for
women. In particular, only 7.6% of participants recognized CVD as the
leading cause of death. In addition, more than half of the participants
did not know how to appropriately cope with an emergency situation
such as a heart attack. However, the degree of knowledge about the
typical symptoms of CVD in women was high. Participants valued
behavioral factors such as exercise, rather than disease, as a cause of
CVD, and most participants believed that regular exercise can prevent
CVD. Old age, rural residence, and low educational attainment were

independently associated with a lack of awareness of CVD in women.
CVD is one of the leading cause of death among Korean women.
According to the subject-specific data of the Korea Statistical Informa-
tion Service (KOSIS, https://www.kosis.kr), malignant neoplasms are
ranked as the leading cause of death in Korean women, and circulatory
system disease is ranked second. (Statics Korea, 2019) In the United
States (US), CVD has surpassed malignant neoplasm as the leading cause
of death in women since 2018,(Cushman et al., 2021) and Korean
women are expected to follow the trend of cause of death seen among US
women due to increasing acceptance of western lifestyles and behaviors.
Despite these trends, CVD was not considered a serious cause of death in
our study. Only 7.6% of participants considered CVD as one of the most
important causes of death. Thus, the awareness that CVD can cause
death was low. This percentage was markedly lower than that in other


https://www.kosis.kr

H.-J. Kim et al.

Table 3
Difference in knowledge about cardiovascular disease in women according to
awareness.

High awareness Low awareness p-value
group (n = 74) group (n = 976)
Recognition of cardiovascular <0.001*
disease with chest pain, n
(%)
Angina 57 (77.0) 555 (56.9)
Other heart diseases 16 (21.6) 192 (19.7)
Lung disorders 0 (0.0) 22 (2.3)
GI disorders 1(1.4) 12 (1.2)
Unknown 0(0.0) 195 (20.0)
Recognition of cardiovascular 0.003*
disease with paralysis, n
(%)
Stroke 58 (78.4) 538 (55.1)
Parkinson’s disease, 5 (6.8) 164 (16.8)
epilepsy, other brain
diseases
Angina or MI 6 (8.1) 120 (12.3)
Lung disorders 0 (0.0) 16 (1.6)
Unknown 5 (6.8) 138 (14.1)

¥2-test for high awareness vs. low awareness (*p < 0.05). GI, gastrointestinal;
MI, myocardial infarction.

High awareness group: I know very well + I know well; Low awareness group: I
do not know + usually I know.

countries. In a national survey by the AHA in 2019, 44% of women were
aware of CVD as the leading cause of death in women, although it
declined from 65% of women being aware in 2009,(Cushman et al.,
2021) results differed according to ethnicity, household income,
educational attainment, and previous medical history. In recent surveys,
women’s awareness of CVD as the leading cause of death was 14.4% in
Chile, 9% in Singapore, and 4% in the United Arab Emirates. (Singapore
Heart Foundation, 2020; Khan and Ali, 2017; Varleta et al., 2020) It is
necessary to publicize and raise awareness that CVD will become the
leading cause of death in women.

Majority of Korean women were unaware that CVD can lead to death,
and more than half of the participants in this study did not know about
CVD in women. Awareness of CVD among women aged >70 years old
was clearly low; however, at least 50% of participants in their 40 s, 50 s,
and 60 s knew about CVD in women. In particular, those >70 years of
age had a 1.70-fold increased risk of a lack of awareness of CVD in our
study compared to their counterparts. A similar finding was found in a
heart failure awareness study conducted recently in Korea (total par-
ticipants, 1032; women 49.4%); the awareness of heart failure among
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participants >67 years of age was significantly lower than that among
those <67 years of age, and those > 67 years old had a 1.6-fold higher
risk of a low awareness of heart failure than did their counterparts. (Kim
etal., 2020) In this heart failure awareness study, low levels of education
and household income were independently associated with a low
awareness of heart failure. Socioeconomic status has a significant impact
on cardiovascular health and is a measurable factor. (Schultz et al.,
2018) Individuals with low socioeconomic status are likely to have a
significant burden of CVD and poor outcomes. (Mosquera et al., 2016;
Rosengren et al., 2019) Indeed, the low awareness of CVD in individuals
with low socioeconomic status may be a significant risk factor for CVD.
The results from the 2019 AHA National Survey on women’s awareness
of coronary heart disease also showed that the awareness about CVD in
women was directly proportional to the level of education. (Cushman
et al., 2021) These findings are consistent with our results that women’s
awareness may have been affected by disparities in wealth and educa-
tion that can ultimately affect overall and cardiac health. In particular,
low socioeconomic status, including rural residence and low educational
attainment, was an independent risk factor for the lack of awareness of
CVD in women in our study. Household income is also known to have a
much greater impact than other measures of socioeconomic status,
including education, marital status, and employment status, (Shaw
et al., 2008) because women may not be economically independent and

Table 4
Factors associated with no awareness (I do not know) about cardiovascular
disease in women.

Univariate Multivariate
OR (95% CI) p- OR (95% CI) p-
value value
Age > 70* 2.65 < 1.70 0.009
(1.968-3.579) 0.001 (1.147-2.519)
Level of residence, 1.78 0.001 1.46 0.042
Rural (1.257-2.520) (1.014-2.096)
Educational attainment 2.08 < 1.44 0.014
< College (1.625-2.661) 0.001 (1.078-1.917)
Household income 2.56 < 1.42 0.084
<2000 (1000 KRW/ (1.927-3.404) 0.001 (0.954-2.113)

month)'

CI, confidence interval; KRW, Korean Won; OR, odds ratio.

“ Age > 70 vs. Age <70.

f Level of residence, Rural vs. Level of residence, urban.

! Educational attainment < College vs. college or higher educational
attainment.

" Household income <2000 (1000 KRW/month) vs. Household income >
2000 (1000 KRW/month).

(%)
80
69.7
60.8
60 55.9 54.8
443 43.8
40-
27.2
20
7.8
1.4
c T T T T T T T T T
Lack of  pyslipidemia  HTN Family DM Smoking Lackof Others  Unknown
exercise history of Sex hormones
heart disease
Total n = 1,050

Fig. 5. Cause of cardiovascular disease. Question) What do you think is the cause of heart disease?
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may depend on their husbands for household income after marriage. In
our study, low household income (<2000, 1000 Korean Won/month)
was associated with a tendency toward low awareness, but the associ-
ation was not statistically significant.

According to the current survey, most information about CVD in
women was obtained from mass media, but the proportion of partici-
pants who heard such information was small, and access to information
was poor. Mass media, including television, was the most common
source of information. Thus, there was no significant change in the
source of information compared to that in previous studies. (Mosca
et al., 2004; Pancioli et al., 1998) Although the Internet and YouTube,
which were not available in the past, are now widely distributed, the
most common awareness pathways in our study were television and
radio. Although data was not shown in this manuscript, 22.2% in their
40 s obtained information about CVD from the Internet and YouTube,
21.9% in their 50 s, 11.9% in their 60 s, and only 3.8% of participants
over 70 years of age obtained information through Internet and You-
Tube. These may cause a decrease in awareness among the elderly due to
poor access to information about CVD, and can explain the clearly
lowest level of awareness in those over 70 years old in our study. To
improve the awareness about CVD in women, it is necessary to evaluate
the media from which people obtain information and plan to provide
information using it. In particular, a new approach using the Internet
and YouTube, that can provide effective, continuous, and extensive in-
formation is needed.

Despite the lack of information, the degree of knowledge about CVD
in women was not low, and the degree of knowledge regarding symp-
toms related to CVDs was particularly high in our study population.
Considering that 52.0% of women responded that they do not know
about CVD in women to the question of awareness, there was discrep-
ancy between knowledge of CVD and awareness of CVD among them.
This discrepancy may be due to the fact that awareness of CVD in women
was evaluated according to the participants’ subjective answer. How-
ever, the high awareness group had significantly higher knowledge level
about CVD in women and the low awareness group had lower level, it is
considered that the subjective answer represents a certain tendency of
real awareness about CVD in women in our study. On the contrary, the
degree of knowledge about management of symptomatic CVD was low.
Only less than half of all participants preferred to call 119 first and
contact emergency services directly, and one-third of participants
preferred to go to the hospital first when they experienced a heart-
breaking symptom accompanied with a cold sweat. It is important to call
119 for help and go to the hospital when experiencing these typical
symptoms suggestive of CVD, but participants were less aware of these
responses. In other words, to prevent death or worsening of CVD, an
individual’s ability to respond to emergency situations should be
improved. It is necessary to share knowledge and conduct behavior
correction counseling programs to ensure women are aware of appro-
priate responses to CVD, especially in emergency situations. In this re-
gard, a previous study investigated the impact of a mass media campaign
on comprehensive information, including the warning signs of heart
attack and the appropriate actions to be taken with regard to patients
with acute coronary syndrome admitted to hospitals. (Bray et al., 2015)
The study showed that the awareness created by the campaign influ-
enced participants’ response to symptoms and was significantly associ-
ated with shorter pre-hospital decision-making and faster presentation
to hospital. However, opinions about such campaigns are controversial,
and another study reported that media campaigns about CVD, which
relied on public-service advertisements on television, were not associ-
ated with an increased use of emergency medical services by women
with symptoms of heart attack. (McCarthy et al., 2019) Therefore, public
health campaigns through Medical organizations such as the Korean
Society of Cardiology, Women’s Heart Disease Research Working Group
or other medical society should seek to promote awareness of and
educate women on how to respond to heart attacks. In addition, women
were very interested in lifestyle modification, including regular exercise,
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and most believed that it could help prevent CVD. Therefore, taking this
into consideration, it is necessary to expand educational opportunities
and exposure by starting with topics that women are interested in.

This study had some limitations that should be considered. First,
there may have been selection bias. Participants could have answered
well because they were interested in health and disease, which would
have made them relatively better qualified to be included in the study. In
practice, awareness of CVD in women may be much lower than that
assessed. Second, because our study population was restricted to Korean
women, our results cannot be applied to other ethnic groups. Third, the
evaluation of awareness about CVD in women was based on the par-
ticipant’s subjective answers, not using scoring system. However, we
wanted to show the difference between how subjectively participants
know about cardiovascular disease in women and what participants
actually know about that through our study. The results of awareness
subjectively determined by the participants may be considered
meaningful.

To the best of our knowledge, our study is the first to report public
awareness and knowledge of CVD in women in an Asian population.
Awareness is the first step in the prevention of diseases and improving
survival. In addition, awareness and knowledge of risk factors, causes,
prevention, and response to symptoms of CVD are essential to change
behavior and attitudes toward women’s health. In order to improve
public awareness of CVD in women, efforts should be made to deliver
contents using CVD patient storytelling, utilize social media, develop
high-quality contents, and open a window for continuous communica-
tion with medical staff. In particular, women over 70 years old, living in
rural area, with low educational attainment, or low household income
are high risk groups with lack of awareness about CVD, so it is necessary
to develop an active education program targeting them. It is time to re-
evaluate and improve the approach to education for increasing the
awareness of the public. Our study helped identify the gap in knowledge
and awareness and the appropriate information pathway for addressing
this gap and could facilitate planning of appropriate health education
programs.

5. Conclusion

Through a survey of public awareness and knowledge about CVD in
women among Korean women, we found that a significant number of
women are less aware of CVD in women, and lacked sources of infor-
mation. Despite these points, the degree of knowledge was not low.
Systematic efforts will be needed to raise awareness to help women
recognize CVD as an important health issue for women.
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