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Abstract

Background

For a better heart failure outcome, it is fundamental to improve the awareness of heart fail-

ure at the general population level. We conducted this study to identify the current status of

awareness of heart failure in the Korean general population.

Methods

This cross-sectional nationwide survey recruited a total of 1,032 participants aged 30 years

or older, based on a stratification systematic sampling method. A 23-item questionnaire was

surveyed through telephone interviews.

Results

Although 80% of the participants had heard of heart failure, 47% exactly defined what heart

failure is. A minority of participants correctly recognized the lifetime risk of developing heart

failure (21%) as well as the mortality (16%) and readmission risk (18%) of heart failure and

the cost burden of heart failure admission (28%). Regarding preferred treatment options,

71% of the participants chose a treatment option that could improve the quality of life.

Approximately two-thirds of the participants agreed that current medical treatment could

reduce mortality and improve the quality of life. More than half of the participants (59%)

thought that heart failure patients should live quietly and reduce all physical activities.

Across survey items, we found a lower awareness state in the elderly groups and people at

lower income and educational levels.
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Conclusions

The current awareness status of heart failure in the Korean general population is still low.

Proactive educational efforts should be made to improve public awareness with special

attention to individuals with lower disease awareness.

Introduction

Heart failure (HF) is a growing disease burden worldwide, including Korea, due to increasing

elderly population and comorbidity [1–4]. To achieve a better outcome, multifaceted

approaches should be investigated to detect both ‘disease’ and ‘out-of-disease’ factors [5].

Despite recent remarkable advances in HF therapy with unravelling of disease pathways, ‘out-

of-disease’ factors, such as educational or socio-economic factors, have been relatively unex-

plored and out of the interest in most research. In this regard, the public awareness of HF is an

important issue for controlling the disease burden. Correct recognition of the symptoms,

severity, and prognosis of HF enables early access to medical systems and subsequent proper

diagnosis and management.

However, limited studies are available regarding the current awareness state of HF at the

population level, and most of them are from European countries [5–8]. Previous European

survey data have shown that approximately one-third of the participants misrecognized HF as

a normal aging process [5–7]. Furthermore, many individuals perceived HF as less severe dis-

ease than other chronic diseases such as cancer [5,6]. Unlike continued concerns about cancer,

little attention has been paid to HF in the public as well as in health authorities.

We conducted this contemporary population-based survey to identify the current status of

awareness and perception of HF in the Korean general population, anticipating that the survey

results could serve as a platform for establishing guidelines and health policies that promote

appropriate preventive strategies and educational programs.

Methods

Study design and data collection

This cross-sectional telephone survey was conducted between September 19 and October 29 of

2018. The survey process, except for the study design, was outsourced to a research company

(Megaresearch, Seoul, Korea). The estimated target population (aged�30 years) in September

2018 was 34,472,068. To represent Korean adults aged�30 years, the survey population

(N = 1,000) was selected using a stratification systematic sampling method considering sex,

age (30–64 and�65 years), and place of residence (7 metropolitan cities, 9 provinces). For tele-

phone interviews, a random digit dialling (RDD) method was introduced to ensure that house-

holds in each zone had an equal chance to be contacted. As many of them do not own landline

telephones and preferentially use mobile phones, 20% of the total survey sample was carried

out by mobile phone RDD [9]. Structured interviews were conducted by well-trained survey-

ors with an average of 15 years of experience. During the survey, real-time monitoring was

conducted for each surveying staff. Five percent of the survey was verified, and in case of inap-

propriate surveying, the surveyors were re-educated and conducted a new survey after discard-

ing the previous one.
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Study population

Eligible participants were adults aged 30 years or older, agreed to the survey, and could under-

stand and answer the questions. We excluded participants who (1) were aged <30 years, (2)

did not agree to participate in the survey, (3) had difficulty in speaking Korean, (4) could not

understand the questions, and (5) could not finish all the way through the final questions.

Questionnaire

A draft questionnaire was developed by the publicity committee of the Korean Society of

Heart Failure. The questionnaire items were carefully selected by reviewing/revising the previ-

ous surveys [5–8] and also by adding several new questions reflecting local factors. To confirm

the eligibility of the study population, questions regarding age, sex, and place of residence pre-

ceded the main survey (S1 Table). The basic framework of the questionnaire was similar to

that of the previous survey conductedby Remme and his colleagues [5,8]. The main survey was

divided into 2 sections (S2 Table). One is a section capturing disease perception before the def-

inition of HF was given and the other is a section capturing the awareness of disease after the

definition of HF was given (e.g., etiology, severity, healthcare cost, prognosis, and treatment).

Following the main survey, other demographic factors, such as educational attainment,

income, presence of disease (responder, family members), alcohol consumption, and smoking,

were also surveyed (S3 Table). Details of questionnaire items are provided in S1–S3 Tables.

Ethics

The local institutional review board of Korea University Guro Hospital approved this study

and waived written informed consent.

Statistical analysis

Categorical variables are presented as frequency on each questionnaire item. Continuous vari-

ables are presented as mean and standard deviation. The chi-square or Fisher’s exact test was

performed on each questionnaire item to identify whether the awareness status significantly

differed according to demographic characteristics (such as sex, age group, residency, educa-

tional attainment, household income, and presence of comorbidity). All analyses were con-

ducted using the statistical program package SPSS (IBM Co., Armonk, NY), version 22 and

two-sided P values<0.05 were considered statistically significant.

Results

Characteristics of the study population

A total of 1,032 participants completed the RDD telephone survey based on stratified system

sampling. The study sample was evenly distributed by sex, age, and place of residence. The

mean age of the study population was 58.2 ± 14.6 years (ranging from 30 to 92 years). Approxi-

mately half of the participants (48.8%) were college graduates, and one-third (34.5%) had car-

diovascular comorbidities (hypertension, diabetes, and dyslipidemia). Pre-existing HF was

identified by themselves or their family members in 14 participants (4.0%). Details of the study

sample are summarized in S4 Table.

Questions before the definition of HF was given

The first 3 questions identified the awareness of the symptoms of each disease (Fig 1). For the

comparison, questions regarding 2 other major cardiovascular diseases (Q1 for angina/
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Fig 1. The awareness state of symptoms of 3 representative cardiovascular diseases. A. Question for angina/MI

(Q1) B. Question for stroke (Q2) C. Question for heart failure (Q3) GI, gastrointestinal; MI, myocardial infarction.

https://doi.org/10.1371/journal.pone.0222264.g001
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myocardial infarction and Q2 for stroke) were also provided. Approximately two-thirds (62%-

66%) of the participants answered correctly, but the percentages of correct recognition of HF

symptoms were slightly lower than those of the 2 other diseases.

When the participants were asked if they ever had heard of HF, 80.1% answered that they

had heard of it. In contrast, when the participants were asked to choose the best description of

HF, only 47.3% chose the description ‘the heart cannot pump enough blood around the body’

(S1 Fig).

When the participants were asked about symptom severity involving ‘breathlessness, tired-

ness, or swollen ankles’, 62.0% recognized that it was a serious illness (S2 Fig). When asked

‘how soon will you go to the hospital if you experience breathlessness, tiredness, or swollen

ankles?’, approximately half of the participants (54.9%) answered that they would visit the hos-

pital within 1–2 days, followed by within 1 week (27.7%), 1 month (7.8%), and 1–3 weeks

(7.5%); 2.0% answered that they would not seek medical help (S3 Fig). One out of 10 people or

their family members had heart disease: angina or myocardial infarction was the most preva-

lent disease (57.3%), followed by HF (15.5%), valvular heart disease (12.6%), and arrhythmia

(8.7%) (S4 Fig).

Questions after the definition of HF was given

Etiology of HF. Approximately one-third of the participants (35.3%) answered that HF

was a normal aging process. When the participants were asked about the precipitating factors

for HF, 74.1% chose hypertension and 15.4% lung disease (S5 Fig).

Perception of HF-related risk. When the participants were asked about the lifetime risk

of developing HF, only 21.4% answered correctly as ‘20 in 100 people’ (Fig 2A). When the par-

ticipants were asked about ‘the most likely disease that has the highest mortality within 5 years

after the diagnosis’, 34.3% chose myocardial infarction, 25.4% HF, 23.0% stroke, and 17.1%

prostate or breast cancer (S6 Fig). Regarding their concerns about sudden death risk in HF

patients, 62.4% of the participants answered that they were worried about sudden cardiac

death; however, 23.6% answered that they were not worried about sudden cardiac death. The

perception of acute HF risk (post-discharge 1-year mortality) was also captured (Fig 2B). Sur-

prisingly, only 16.2% of the participants answered correctly as ‘20 in 100 people might die’ and

more participants thought that ‘5 in 100 people might die’ (25.3%) or ‘10 in 100 people might

die’ (19.6%). When the participants were asked about the readmission rate within 1 year after

discharge from HF (Fig 2C), only 17.9% answered correctly as ‘20 in 100 people’. When the

average health care cost per admission from acute HF was surveyed, 28.2% answered correctly

at 5,000,000 KRW or greater (US $1 = 1113.5 KRW as of October 2018, Fig 2D). When asked

about the disease that has the greatest impact on the quality of life among 4 chronic diseases,

36.2% of the participants answered that it is diabetes, followed by HF (33.8%), hypertension

(17.8%), arthritis (10.4%), and ‘do not know’ (1.7%) (S7 Fig).

Treatment of HF. Regarding the preferred treatment option, 71.0% of the participants

chose a treatment option that could improve the quality of life, and 17.6% chose a treatment

option that could make one to live longer. Their perception of current HF medication was also

surveyed. Overall, 62.0% of the participants agreed that ‘current HF medication could reduce

deaths from HF’, 66.7% agreed that ‘current HF medication could improve the quality of life’,

and 64.9% agreed that ‘current HF medications could prevent the occurrence of HF’. When

the participants were asked if patients with HF should live quietly and reduce all physical activ-

ities, more than half of the participants (59.3%) answered ‘yes’ (Fig 3).

Source of information about HF. For the source of information about HF, 66.9% of the

participants answered that they would visit secondary or tertiary care clinics, followed by
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primary care clinics (19.9%), the internet (11.6%), and rarely oriental medicine clinics (1.0%)

or pharmacies (0.7%) (S8 Fig).

Awareness of HF based on age, sex, and socioeconomic factors. Table 1 shows the dif-

ferences in HF symptom awareness among subgroups. Awareness of disease symptoms was

significantly poor when the participants (1) were older (�65years), (2) were living in a rural

area (eup, myeon, ri), (3) were at a lower income level, and (4) were at a lower educational

level. Awareness of HF symptoms in participants aged 70–79 years was only 49.7% and it was

much lower (28.8%) in those aged�80 years. Awareness of HF symptoms was significantly

lower in participants who had comorbidities (hypertension, diabetes, and dyslipidemia)

(55.6%) than in those without (65.7%).

Other data on age, sex, and socioeconomic factors are provided in S5–S23 Tables. Partici-

pants–who were elderly (�65 years), were living in a rural area, were at a lower income level,

and had comorbidities–paid earlier visits to the hospital (within 1–2 days) than their counter-

part (S8 Table); these results were somewhat different from those of other survey items. For

the preferred information route, participants who were younger (<65 years), were at a higher

income level, and were at a higher educational level tended to more frequently use the internet

(S23 Table).

There was similar awareness of the risk and health care costs of HF between men and

women, while there were several differences in the response rates. Compared to men, women

were less frequently heard of HF (S5 Table), perceived HF symptoms as less severe (S7 Table),

and paid later visits to the hospital when suspect symptoms occurred (S8 Table). Women did

not precisely recognize precipitating factor for HF (S10 Table) and less frequently answered

Fig 2. The awareness state of HF in terms of its risk and cost. A. Lifetime risk of developing HF B. Post-discharge 1-year mortality of HF C. Readmission

rate within 1 year after discharge for HF D. Average healthcare cost per admission for HF HF; heart failure. The numbers provided on the x-axis of the graph

are approximate ones expected. The correct answers are presented in gray color.

https://doi.org/10.1371/journal.pone.0222264.g002
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that current HF medications could prevent the occurrence of HF (S21 Table). Women more

frequently answered that HF patients should reduce their physical activities (S22 Table).

Discussion

In this survey on the public awareness and perception of HF in the Korean general population,

we found that a substantial number of participants underrecognized the symptoms of HF and

underestimated the risk of HF. Of note, more than half of the participants had a misconception

about proper physical activities of HF patients. Also, our data exhibited differences in aware-

ness status and route of obtaining health information based on various socioeconomic factors,

suggesting potential targets and effective strategies for improving awareness status.

Awareness status of HF from the aspect of its symptoms

Although most participants (80%) had heard of HF, less than half of them (47%) were able to

exactly define what HF is, which was lower than the results from the previous Study of Heart

Failure Awareness and Perception in Europe (SHAPE) survey (86% and 52%, respectively) [5].

Considering that the SHAPE survey was conducted 16 years ago (in the year 2002), the current

awareness state of the Korean population is somewhat disappointing. When the symptoms of

Fig 3. Perception regarding the proper physical activity level in HF. HF; heart failure.

https://doi.org/10.1371/journal.pone.0222264.g003
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HF were given, the percentage of the participants who recognized them correctly as HF was

62%, which was lower compared to ischemic heart disease or stroke, but was much higher

compared to the SHAPE survey (3%) [5]. These results indicated the need for more effective

educational campaigns to raise HF awareness. Conversely, when the symptoms of HF were

provided, approximately 2 out of 3 participants answered that it was a serious illness. Almost

half of the participants answered that they would visit the hospital within 1–2 days, which was

shorter than the mean elapsed time from symptom recognition to hospital visit (about 7 days)

[10,11]. However, Taylor et al. [12] have reported that most patients initially recognize their

symptoms as normal and sought medical help only when daily activities were impaired. Fur-

thermore, the symptoms of HF cannot be initially recognized by patients because of its insidi-

ous onset compared to the acute onset of symptoms in myocardial infarction or stroke.

Table 1. Differences in the awareness of heart failure symptom among subgroups (N = 1,032).

Q3: What do you think if someone has the following symptoms?

Symptoms: breathlessness with low level activity, tiredness, and swollen ankles

Answer

Heart failure Heart in general� Angina or myocardial infarction Lung disorders I do not know P value

Total 642 (62.2) 80 (7.8) 148 (14.3) 31 (3.0) 131 (12.7) -

Sex 0.136

Male 335 (64.2) 33 (6.3) 80 (15.3) 17 (3.3) 57 (10.9)

Female 307 (60.2) 47 (9.2) 68 (13.3) 14 (2.7) 74 (14.5)

Age (binary) <0.001

30–64 years 382 (71.4) 34 (6.4) 72 (13.5) 9 (1.7) 38 (7.1)

�65 years 260 (52.3) 46 (9.3) 76 (15.3) 22 (4.4) 93 (18.7)

Urbanization level of residence <0.05

Urban (dong) 558 (62.9) 68 (7.7) 133 (15.0) 27 (3.0) 101 (11.4)

Rural (eup, myeon, ri) 84 (57.9) 12 (8.3) 15 (10.3) 4 (2.8) 30 (20.7)

Educational attainment <0.001

Middle school or less 82 (39.6) 23 (11.1) 28 (13.5) 11 (11.1) 63 (30.4)

High school 177 (57.3) 35 (11.3) 53 (17.2) 6 (11.3) 38 (12.3)

College or more 374 (74.2) 22 (4.4) 66 (13.1) 14 (4.4) 28 (5.6)

Do not want to say 9 (75.0) 0 (0.0) 1 (8.3) 0 (0.0) 2 (16.7)

Household income (HI, KRW 1,000†) <0.001

HI� 1,000 36 (41.4) 5 (5.7) 10 (11.5) 3 (3.4) 33 (37.9)

1,000 < HI� 2,000 62 (55.9) 10 (9.0) 20 (18.0) 3 (2.7) 16 (14.4)

2,000 < HI� 3,000 146 (58.9) 29 (11.7) 40 (16.1) 9 (3.6) 24 (9.7)

3,000 < HI� 4,000 140 (61.1) 17 (7.4) 33 (13.1) 9 (3.9) 30 (13.1)

4,000 < HI� 5,000 113 (72.4) 10 (6.4) 18 (11.5) 4 (2.6) 11 (7.1)

HI > 5,000 122 (74.4) 6 (3.7) 22 (13.4) 2 (1.2) 12 (7.3)

Do not want to say 23 (62.2) 3 (8.1) 5 (13.5) 1 (2.7) 5(13.5)

Presence of comorbidity‡ 0.020

Yes 198 (55.6) 28 (7.9) 62 (17.4) 14 (3.9) 54 (15.2)

No 444 (65.7) 52 (7.7) 86 (12.7) 17 (2.5) 77 (11.4)

Data are expressed as number (percentages).

�This means they think it is related to the heart, but they do not know what the specific problem is (e.g., myocardial infarction, heart failure, and arrhythmia).
†US $1 = 1113.5 Korean won (KRW) as of October 2018.
‡Comorbidities (hypertension, diabetes and dyslipidemia) of the respondents were surveyed.

https://doi.org/10.1371/journal.pone.0222264.t001
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Awareness status of HF from the aspect of its etiology

Of note, one-third of the participants had a misconception of HF being a normal aging pro-

cess, and they may have delayed their hospital visit even when they had suspected HF symp-

toms. To improve the outcome of HF, they should be informed that symptoms such as

dyspnea occurring with low-level activities, swollen ankles, and/or tiredness are not normal

physiological processes according to aging and might rather be ‘pathological’ conditions that

have high morbidity and mortality.

Awareness status of HF from the aspect of its risk and cost

In general, the perception of HF ‘risk’ and ‘cost burden’ was disappointingly low. In most

questionnaires, the correct answer rate was below 30%. According to the Framingham Heart

Study, the lifetime risk of developing HF was 20% regardless of sex [13]. However, only 1 of 5

participants correctly recognized the risk. As for diseases that have the worst long-term prog-

nosis, many Koreans regarded myocardial infarction as a disease with the worst 5-year prog-

nosis. In the literature, the 5-year mortality rate of myocardial infarction has been decreasing

and it is currently reported approximately at 33%-44% [14,15]. Conversely, the 5-year mortal-

ity of HF has been stationary; it is reported at up to 48.5% according to the UK primary care

records [16] and to be even worse (75%) according to the US Medicare data [17]. In Scotland,

HF has a worse survival rate than myocardial infarction for both sexes [18]. HF is also known

to have poorer outcomes than malignant diseases except for lung cancer [18,19]. Unlike the

previous SHAPE study [5], the question of our study was restricted to prostate or breast can-

cer, so that our results are somewhat different from those of the SHAPE study (overall

malignancies).

Although recent HF medications and devices have been reducing sudden cardiac death

risk, it is important to recognize that HF can possibly entail sudden cardiac death risk. How-

ever, up to 38% of the participants did not recognize the risk of sudden cardiac death from HF.

Furthermore, the prognosis of HF is quite poor. According to the results from the Korean

Acute Heart Failure Registry, 1-year mortality and 1-year rehospitalization rates after hospital

discharge were approximately 1 in 5 (18.2% and 23.1%, respectively) [20]. However, only less

than 20% of the participants were aware of the actual risk.

The health care burden (medical bills that include both out-of-pocket and insurance copay-

ments) per admission for acute HF was greater than KRW 5,000,000 (US $1 = 1113.5 KRW as

of October 2018) [21]. However, more than two-thirds of the participants did not know the

exact health care cost.

It is well documented that patients with HF have a significant impairment in the quality of

life from the aspects of both physical and mental health, and that HF has more adverse effects

as compared to other chronic diseases [22,23]. Unfortunately, in the current survey, almost

66% of the participants thought that HF less affected the quality of life than other clinical dis-

ease entities. Better understanding the true risk and health care burden of HF is the first step

in early diagnosis/treatment and establishment of appropriate management strategies in the

general population.

Awareness status of HF from the aspect of its treatment

Most participants chose a treatment option that could improve the quality of life. This prefer-

ence underscores the importance of symptom management that enables their daily life activi-

ties. In regard to the perception of the benefit of current HF medications, two-thirds of the

participants had a positive response. Unexpectedly, more than half of the participants thought

that HF patients should live quietly and reduce all physical activities. Recent studies have
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demonstrated that exercise improves the quality of life as well as clinical outcomes in stable HF

patients [24, 25]. A previous study intriguingly showed that the barrier to the performance of

physical activities in HF patients was related to the level of education, exercise self-efficacy,

and motivation, but not to the severity of symptoms [26]. More proactive efforts are needed

for both patients and clinicians to perform exercise and/or physical activities in appropriate

frequency, intensity and mode.

Preferred information sources

Almost two-thirds of the participants answered that the secondary and tertiary care clinics

were the preferred source for health information regardless of age. When the secondary and

tertiary care clinics were excluded, elderly participants preferred primary care clinics, whereas

younger adults preferred the internet. Considering that HF is highly prevalent in the elderly, it

might be more effective in informing the general physician about the mortality and morbidity

of HF as well as in timely referring suspected patients [27]. In this regard, surveying the aware-

ness state of the physician might also be helpful. Furthermore, the use of the internet has been

increasing over time according to recent survey studies [28]. The internet can be a more effec-

tive tool for sharing health information.

Differential awareness status of HF based on age, sex, and socioeconomic

factors

Generally, disease awareness status was lower in the elderly, who were at high risk of develop-

ing HF, and was also lower when they had a lower income or educational status. Lower disease

awareness might partially explain the higher incidence and earlier development of HF in socio-

economically deprived subjects [2]. Collectively, the current study highlights the need for a

systematic approach (e.g., community support, policy framework, and educational campaign)

to improve the awareness status and ultimately clinical outcomes, particularly targeting those

who were elderly as well as people at lower income and educational levels [29].

In the current survey, women had a similar awareness status with regard to the risk and

health care costs of HF compared to men; however, women tended to recognize that HF symp-

toms were less severe and did not choose quicker medical treatment, which might have

affected clinical outcomes [30, 31].

Strengths and limitations of our study

The present study has several strengths. The study sample was a representative Korean cohort

in terms of age, sex, and residency. Furthermore, telephone interviews were performed by a

trained staff member. To the best of our knowledge, this was the first report of public aware-

ness of HF in the Asian population. Our study was the first population-based awareness survey

describing differences in the awareness of HF regarding various sociodemograghic factors. It

could help establish appropriate health educational programs by identifying vulnerable groups

that need more attention.

There are some limitations to our study. First, selection bias might have been caused,

because we only included participants who completed the whole questionnaire. These partici-

pants might have been concerned about health and could have understood almost all of the

questions. Thus, the awareness status in real-world practice might be much lower. Secondly,

some of the survey items (e.g., lifetime risk of developing HF) were not based on Korean data.

Thirdly, the mode of survey might have been less ideal. Although face-to-face survey is known

to be the best method, we could not perform face-to-face survey with better representing of

HF awareness in the general population
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the general population, due to limited cost and time. Finally, data might have been biased

toward socially acceptable responses as opposed to their true perception. Despite these limita-

tions, the present study revealed that the status of HF awareness is still low at the present time.

Conclusions

In this survey on the public awareness and perception of HF in the Korean general population,

it was found that a substantial number of participants underrecognized the symptoms of HF

and underestimated the risk of HF. Differences in awareness status based on various socioeco-

nomic factors highlighted the need for a systematic approach in the elderly groups as well as in

people at lower income and educational levels. Educational, social, and policy measures should

be developed to improve the awareness and outcome of HF in the general population.

Supporting information

S1 Fig. Words that best describe heart failure.

(PDF)

S2 Fig. The perception of symptom severity for breathlessness, tiredness, or swollen ankles.

(PDF)

S3 Fig. Response to the question, ‘how soon will you go to the hospital if you experience

breathlessness, tiredness, or swollen ankles?’.

(PDF)

S4 Fig. Known heart diseases of participants or their family members.

(PDF)

S5 Fig. Precipitating factors for heart failure.

(PDF)

S6 Fig. Response to the question, ‘most likely disease that has the highest mortality within

5 years after the diagnosis’.

(PDF)

S7 Fig. Perception regarding the disease that has the greatest impact on the quality of life.

(PDF)

S8 Fig. Source of information about heart failure.

(PDF)

S1 Table. Questionnaire items for identifying eligibility of the study population.

(PDF)

S2 Table. Main questionnaire contents.

(PDF)

S3 Table. Questionnaire items for identifying demographic characteristics.

(PDF)

S4 Table. Clinical and demographic characteristics of the study population (N = 1,032).

(PDF)

S5 Table. Differences in the awareness of heart failure symptoms among subgroups (Q4).

(PDF)

HF awareness in the general population

PLOS ONE | https://doi.org/10.1371/journal.pone.0222264 September 6, 2019 11 / 15

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s005
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s006
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s007
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s008
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s009
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s010
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s011
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s012
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s013
https://doi.org/10.1371/journal.pone.0222264


S6 Table. Differences in the awareness of heart failure symptoms among subgroups (Q5).

(PDF)

S7 Table. Differences in the awareness of heart failure symptoms among subgroups (Q6).

(PDF)

S8 Table. Differences in the awareness of heart failure symptoms among subgroups (Q7).

(PDF)

S9 Table. Differences in the awareness of heart failure symptoms among subgroups (Q9).

(PDF)

S10 Table. Differences in the awareness of heart failure symptoms among subgroups

(Q10).

(PDF)

S11 Table. Differences in the awareness of heart failure symptoms among subgroups

(Q11).

(PDF)

S12 Table. Differences in the awareness of heart failure symptoms among subgroups

(Q12).

(PDF)

S13 Table. Differences in the awareness of heart failure symptoms among subgroups

(Q13).

(PDF)

S14 Table. Differences in the awareness of heart failure symptoms among subgroups

(Q14).

(PDF)

S15 Table. Differences in the awareness of heart failure symptoms among subgroups

(Q15).

(PDF)

S16 Table. Differences in the awareness of heart failure symptoms among subgroups

(Q16).

(PDF)

S17 Table. Differences in the awareness of heart failure symptoms among subgroups

(Q17).

(PDF)

S18 Table. Differences in the awareness of heart failure symptoms among subgroups

(Q18).

(PDF)

S19 Table. Differences in the awareness of heart failure symptoms among subgroups

(Q19).

(PDF)

S20 Table. Differences in the awareness of heart failure symptoms among subgroups

(Q20).

(PDF)

HF awareness in the general population

PLOS ONE | https://doi.org/10.1371/journal.pone.0222264 September 6, 2019 12 / 15

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s014
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s015
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s016
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s017
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s018
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s019
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s020
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s021
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s022
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s023
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s024
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s025
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s026
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s027
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s028
https://doi.org/10.1371/journal.pone.0222264


S21 Table. Differences in the awareness of heart failure symptoms among subgroups

(Q21).

(PDF)

S22 Table. Differences in the awareness of heart failure symptoms among subgroups

(Q22).

(PDF)

S23 Table. Differences in the awareness of heart failure symptoms among subgroups

(Q23).

(PDF)

Author Contributions

Conceptualization: Mi-Hyang Jung, Jae Hyuk Choi, Sunki Lee, Min Gyu Kong, Jin Oh Na,

Kyoung-Im Cho, Dong-Ju Choi, Eung Ju Kim.

Data curation: Eung Ju Kim.

Formal analysis: Mi-Hyang Jung, Hack-Lyoung Kim, Eung Ju Kim.

Investigation: Hack-Lyoung Kim, Kyoung-Im Cho, Dong-Ju Choi, Eung Ju Kim.

Methodology: Hack-Lyoung Kim, Jae Hyuk Choi, Sunki Lee, Min Gyu Kong, Jin Oh Na,

Yang Hyun Cho, Kyoung-Im Cho, Eung Ju Kim.

Resources: Hack-Lyoung Kim.

Supervision: Jae Hyuk Choi, Sunki Lee, Jin Oh Na, Yang Hyun Cho, Kyoung-Im Cho, Dong-

Ju Choi, Eung Ju Kim.

Validation: Hack-Lyoung Kim, Min Gyu Kong, Jin Oh Na, Dong-Ju Choi, Eung Ju Kim.

Visualization: Mi-Hyang Jung, Hack-Lyoung Kim.

Writing – original draft: Mi-Hyang Jung, Hack-Lyoung Kim.

Writing – review & editing: Jae Hyuk Choi, Sunki Lee, Min Gyu Kong, Jin Oh Na, Yang

Hyun Cho, Kyoung-Im Cho, Dong-Ju Choi, Eung Ju Kim.

References
1. Heidenreich PA, Albert NM, Allen LA, Bluemke DA, Butler J, Fonarow GC, et al.; American Heart Asso-

ciation Advocacy Coordinating Committee; Council on Arteriosclerosis, Thrombosis and Vascular Biol-

ogy; Council on Cardiovascular Radiology and Intervention; Council on Clinical Cardiology; Council on

Epidemiology and Prevention; Stroke Council. Forecasting the impact of heart failure in the United

Stages: a policy statement from the American Heart Association. Circ Heart Fail. 2013; 6: 606–619.

https://doi.org/10.1161/HHF.0b013e318291329a PMID: 23616602

2. Conrad N, Judge A, Tran J, Mohseni H, Hedgecott D, Crespillo AP, et al. Temporal trends and patterns

in heart failure incidence: a population-based study of 4 million individuals. Lancet. 2018; 391: 572–580.

https://doi.org/10.1016/S0140-6736(17)32520-5 PMID: 29174292

3. Lee JH, Lim NK, Cho MC, Park HY. Epidemiology of heart failure in Korea: present and future. Korean

Circ J. 2016; 46: 658–664. https://doi.org/10.4070/kcj.2016.46.5.658 PMID: 27721857

4. Choi HM, Park MS, Youn JC. Update on heart failure management and future directions. Korean J

Intern Med. 2019; 34: 11–43. https://doi.org/10.3904/kjim.2018.428 PMID: 30612416

5. Remme WJ, McMurray JJ, Rauch B, Zannad F, Keukelaar K, Cohen-Solal A, et al. Public awareness of

heart failure in Europe: first results from SHAPE. Eur Heart J. 2005; 26: 2413–2421. https://doi.org/10.

1093/eurheartj/ehi447 PMID: 16135524

HF awareness in the general population

PLOS ONE | https://doi.org/10.1371/journal.pone.0222264 September 6, 2019 13 / 15

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s029
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s030
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222264.s031
https://doi.org/10.1161/HHF.0b013e318291329a
http://www.ncbi.nlm.nih.gov/pubmed/23616602
https://doi.org/10.1016/S0140-6736(17)32520-5
http://www.ncbi.nlm.nih.gov/pubmed/29174292
https://doi.org/10.4070/kcj.2016.46.5.658
http://www.ncbi.nlm.nih.gov/pubmed/27721857
https://doi.org/10.3904/kjim.2018.428
http://www.ncbi.nlm.nih.gov/pubmed/30612416
https://doi.org/10.1093/eurheartj/ehi447
https://doi.org/10.1093/eurheartj/ehi447
http://www.ncbi.nlm.nih.gov/pubmed/16135524
https://doi.org/10.1371/journal.pone.0222264


6. Lainscak M, Letonja M, Kovacic D, Hodoscek LM, Marolt A, Bartolic CM, et al. General public aware-

ness of heart failure: results of questionnaire survey during Heart Failure Awareness Day 2011. Arch

Med Sci. 2014; 10: 355–360. https://doi.org/10.5114/aoms.2014.42589 PMID: 24904672

7. Störk S, Kavoliuniene A, Vinereanu D, Ludwig R, Seferovic P, Dickstein K, et al. What dose the lay pub-

lic know about heart failure? Findings from the Heart Failure Awareness Day Initiative. Eur J Heart Fail.

2016; 18: 66–70. https://doi.org/10.1002/ejhf.425 PMID: 26515299

8. Remme WJ, Boccanelli A, Cline C, Cohen-Solal A, Dietz R, Hobbs R, et al.; SHAPE Study. Increasing

awareness and perception of heart failure in Europe and improving care—nationale and design of the

SHAPE Study. Cardiovasc Drugs Ther. 2004; 18: 153–159. https://doi.org/10.1023/B:CARD.

0000029033.83282.d0 PMID: 15162077

9. Lee S, Brick JM, Brown ER, Grant D. Growing cell-phone population and noncoverage bias in traditional

random digit dial telephone health surveys. Health Serv Res. 2010; 45: 1121–1139. https://doi.org/10.

1111/j.1475-6773.2010.01120.x PMID: 20500221

10. Friedman MM, Quinn JR. Heart failure patients’ time, symptoms, and actions before a hospital admis-

sion. 2008; 23: 506–512. https://doi.org/10.1097/01.JCN.0000338928.51093.40 PMID: 18953214

11. Gravely-Witte S, Jurgens CY, Tamim H, Grace SL. Length of delay in seeking medical care by patients

with heart failure symptoms and the role of symptom-related factors: a narrative reivew. Eur J Heart

Fail. 2010; 12: 1122–1129. https://doi.org/10.1093/eurjhf/hfq122 PMID: 20685686

12. Taylor CJ, Hobbs FD, Marshall T, Leyva-Leon F, Gale N. From breathless to failure: symptom onset

and diagnostic meaning in patients with heart failure-a qualitative study. BMJ Open. 2017; 10: e013648.

https://doi.org/10.1136/bmjopen-2016-013648 PMID: 28283487

13. Lloyd-Jones DM, Larson MG, Leip EP, Beiser A, D’Agostino RB, Kannel WB, et al.; Framingham Heart

Study. Lifetime risk for developing congestive heart failure: the Framingham Heart Study. Circulation.

2002; 106: 3068–3072. https://doi.org/10.1161/01.cir.0000039105.49749.6f PMID: 12473553

14. Simpson CR, Buckley BS, McLemon DJ, Sheikh A, Murphy A, Hannaford PC. Five-year prognosis in an

incident cohort of people presenting with acute myocardial infarction. PLoS One. 2011; 6: e26573.

https://doi.org/10.1371/journal.pone.0026573 PMID: 22028911

15. Koek HL, de Bruin A, Gast F, Gevers E, Kardaun JW, Reitsma JB, et al. Short- and long-term prognosis

after acute myocardial infarction in men versus women. Am J Cardiol. 2006; 98: 993–999. https://doi.

org/10.1016/j.amjcard.2006.05.016 PMID: 17027558

16. Taylor CJ, Ryan R, Nichols L, Gale N, Hobbs FR, Marshall T. Survival following a diagnosis of heart fail-

ure in primary care. Fam Pract. 2017; 34: 161–168. https://doi.org/10.1093/fampra/cmw145 PMID:

28137979

17. Shah KS, Xu H, Matsouaka RA, Bhatt DL, Deidenreich PA, Hernandez AF, et al. Heart failure with pre-

served, borderline, and reduced ejection fraction: 5-year outcomes. J Am Coll Cardiol. 2017; 70: 2476–

2486. https://doi.org/10.1016/j.jacc.2017.08.074 PMID: 29141781

18. Stewart S, MacIntyre K, Hole DJ, Capewell S, McMurray JJ. More ‘malignant’ than cancer? Five-year

survival following a fist admission for heart failure. Eur J Heart Fail. 2001; 3: 315–322. https://doi.org/10.

1016/s1388-9842(00)00141-0 PMID: 11378002

19. Mamas MA, Sperrin M, Watson MC, Coutts A, Wilde K, Burton C, et al. Do patients have worse out-

comes in heart failure than in cancer? A primary care-based cohort study with 10-year follow-up in Scot-

land. Eur J Heart Fail. 2017; 19: 1095–1104. https://doi.org/10.1002/ejhf.822 PMID: 28470962

20. Lee SE, Lee HY, Cho HJ, Choe WS, Kim H, Choi JO, et al. Clinical characteristics and outcome of

acute heart failure in Korea: results from the Korean Acute Heart Failure Registry (KorAHF). Korean

Circ J. 2017; 47: 341–353. https://doi.org/10.4070/kcj.2016.0419 PMID: 28567084

21. Ku H, Chung WJ, Lee HY, Yoo BS, Choi JO, Han SW, et al. Health care costs for acute hospitalized

and chronic heart failure in South Korea: a multi-center retrospective cohort study. Yonsei Med J. 2017;

58: 944–953. https://doi.org/10.3349/ymj.2017.58.5.944 PMID: 28792137

22. Stewart AL, Greenfield S, Hays RD, Wells K, Rogers WH, Berry SD, et al. Functional status and well-

being of patients with chronic conditions. Results from the Medical Outcomes Study. JAMA. 1989; 262:

907–913. PMID: 2754790

23. Hobbs FD, Kenkre JE, Roalfe AK, Davis RC, Hare R, Davies MK. Impact of heart failure and left ventric-

ular systolic dysfunction on quality of life: a cross-sectioanl study comparing common chronic cardiac

and medical disorders and a representative adult population. Eur Heart J. 2002; 23: 1867–1876. https://

doi.org/10.1053/euhj.2002.3255 PMID: 12445536

24. Piepoli MF, Conraads V, CorràU, Dickstein K, Francis DP, Jaarsma T, et al. Exercise training in heart

failure: from theory to practice. A consensus document of the Heart Failure Association and the Euro-

pean Association for Cardiovascular Prevention and Rehabilitation. Eur J Heart Fail. 2011; 13: 347–

357. https://doi.org/10.1093/eurjhf/hfr017 PMID: 21436360

HF awareness in the general population

PLOS ONE | https://doi.org/10.1371/journal.pone.0222264 September 6, 2019 14 / 15

https://doi.org/10.5114/aoms.2014.42589
http://www.ncbi.nlm.nih.gov/pubmed/24904672
https://doi.org/10.1002/ejhf.425
http://www.ncbi.nlm.nih.gov/pubmed/26515299
https://doi.org/10.1023/B:CARD.0000029033.83282.d0
https://doi.org/10.1023/B:CARD.0000029033.83282.d0
http://www.ncbi.nlm.nih.gov/pubmed/15162077
https://doi.org/10.1111/j.1475-6773.2010.01120.x
https://doi.org/10.1111/j.1475-6773.2010.01120.x
http://www.ncbi.nlm.nih.gov/pubmed/20500221
https://doi.org/10.1097/01.JCN.0000338928.51093.40
http://www.ncbi.nlm.nih.gov/pubmed/18953214
https://doi.org/10.1093/eurjhf/hfq122
http://www.ncbi.nlm.nih.gov/pubmed/20685686
https://doi.org/10.1136/bmjopen-2016-013648
http://www.ncbi.nlm.nih.gov/pubmed/28283487
https://doi.org/10.1161/01.cir.0000039105.49749.6f
http://www.ncbi.nlm.nih.gov/pubmed/12473553
https://doi.org/10.1371/journal.pone.0026573
http://www.ncbi.nlm.nih.gov/pubmed/22028911
https://doi.org/10.1016/j.amjcard.2006.05.016
https://doi.org/10.1016/j.amjcard.2006.05.016
http://www.ncbi.nlm.nih.gov/pubmed/17027558
https://doi.org/10.1093/fampra/cmw145
http://www.ncbi.nlm.nih.gov/pubmed/28137979
https://doi.org/10.1016/j.jacc.2017.08.074
http://www.ncbi.nlm.nih.gov/pubmed/29141781
https://doi.org/10.1016/s1388-9842(00)00141-0
https://doi.org/10.1016/s1388-9842(00)00141-0
http://www.ncbi.nlm.nih.gov/pubmed/11378002
https://doi.org/10.1002/ejhf.822
http://www.ncbi.nlm.nih.gov/pubmed/28470962
https://doi.org/10.4070/kcj.2016.0419
http://www.ncbi.nlm.nih.gov/pubmed/28567084
https://doi.org/10.3349/ymj.2017.58.5.944
http://www.ncbi.nlm.nih.gov/pubmed/28792137
http://www.ncbi.nlm.nih.gov/pubmed/2754790
https://doi.org/10.1053/euhj.2002.3255
https://doi.org/10.1053/euhj.2002.3255
http://www.ncbi.nlm.nih.gov/pubmed/12445536
https://doi.org/10.1093/eurjhf/hfr017
http://www.ncbi.nlm.nih.gov/pubmed/21436360
https://doi.org/10.1371/journal.pone.0222264


25. O0Connor CM, Whellan DJ, Lee KL, Keteyian SJ, Cooper LS, Ellis SJ, et al.; HF-ACTION Investigators.

Efficacy and safety of exercise training in patients with chronic heart failure: HF-ACTION randomized

controlled trial. JAMA. 2009; 301: 1439–1450. https://doi.org/10.1001/jama.2009.454 PMID: 19351941
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