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Abstract: Advance directive (AD) has been underutilized among patients with heart failure (HF). This
study was performed to explore the ADs and examine factors associated with the completion of an AD
survey in patients with HF. In a descriptive, correlational study, data on end-of-life values, treatment
directives, and proxy (Korean-Advance Directive (K-AD) questionnaire) and factors associated with
K-AD completion were collected among HF patients during outpatient visits. Of 67 patients (age,
67 years; male, 61.2%), 52.2% completed all or part of the K-AD. Among values, comfortable death
was the most preferred (n = 15) followed by avoiding family burden (n = 6). In those completers,
preferences for hospice care, cardiopulmonary resuscitation, ventilation support, and hemodialysis
were 68.6%, 42.9%, 28.6%, and 28.6%, respectively. Female sex (odds ratio (OR) = 0.167), poorer
HF prognosis (OR = 0.156), and better functional status (OR = 0.905) were associated with less
likelihood of completing the AD survey. The findings suggest that in-depth AD discussion needs to
be started earlier in patients with HF to facilitate completion of AD, especially in female patients.
Future research should investigate if early discussion of ADs as part of advance care planning with
integration into standard care of HF facilitates the documentation of ADs.

Keywords: heart failure; advance directive; prognosis; advance care planning; palliative care

1. Introduction

Heart failure (HF) is considered a global pandemic health concern in Western and
Asian countries today [1–3]. Approximately 26 million people across the world have HF [3].
Patients with HF live longer due to therapeutic advances [4,5], but experience high rates
of cardiac or non-cardiac morbidity and mortality during the progressive debilitating
trajectory of illness, which lead to experiencing escalated physical, psychological, and
financial burdens [3].

Detrimental burdens of HF demand global efforts to improve the quality of HF
management. Patients and/or their families face a wide spectrum of decision-making
related to HF management, including therapeutic options [5,6]. Early palliative discussion
with advance directive (AD) documentation is one approach to reduce patients’ and their
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caregivers’ burden [7]. Additionally, it can enhance patients’ autonomy by facilitating
their active engagement in therapeutic and palliative discussion regarding prognosis,
goals of care, symptom management, advantage/disadvantage of the therapeutic options,
and other palliative concerns/issues, which facilitates informed decision-making [4,7].
Although the right time for palliative consultation is controversial, early integration of
palliative care and/or AD documentation into standard care in the routine practice is
highly recommended [6,8] which is more likely to improve the quality of one’s end-of-life
(EoL) care aligned with personal values or treatment wishes, and timely consultation/or
transition to palliative and hospice care, accordingly [7,9,10].

However, despite the proved benefits of palliative care and AD utilization in HF in
Western countries [11], such as fewer resource utilization [12,13], AD is still underused
even for patients with advanced HF receiving palliative care, and the documentation is
suboptimal [14–16]. Cultural and ethnic disparities in suboptimal use of ADs were more
substantial in the general and HF population. For example, black and/or Hispanic races
compared with white race are less likely to have ADs [17,18]. In Korea, public attention
to and awareness about ADs in the non-malignancy context have just emerged since the
enforcement of the Act regarding EoL life-sustaining treatments (LSTs) (hereafter, the LST
Act) [19]. Then, two legal forms of ADs are currently available: any adult who is 19 years
and over can register one’s “Advance Directive on Life-sustaining Treatment” in a registry
agency designated by the Ministry of Health and Welfare, while a person with a terminal
condition or at the end stage of life can sign the “Life-Sustaining Treatment Plans” with
one’s physician’s assistance [20]. Thus, ADs in Korean patients with HF have not been
thoroughly examined yet.

To facilitate documentation of ADs, multi-faceted factors associated with completion
of ADs need to be examined [21]. Some demographic and clinical factors, such as older
age [14,22,23], female sex [14,23], higher education [22], certain comorbidities (cancer
and renal dysfunction) [14], and worse HF progress [24] were reported to have their
relationships to completion of ADs, AD attitudes, and/or EoL care more likely than each
counterpart. Relatively, a few studies reported some modifiable factors, such as AD
awareness, functional status, and depressive symptoms associated with their relationships
to such EoL care outcomes. For example, awareness of AD was associated with more
agreement in ADs between patients with cancer and their caregivers than no awareness
of AD [25]. Better functional status in daily activities was associated with expressing
EoL preference [23], but was not associated with having an AD in patients with HF [14].
Depression between HF patients expressed or not-expressed EoL preference, or depressive
symptoms between those with or without an AD did not differ [14,23]. On the other hand,
depressive symptoms were associated with having an AD in patients with cancer [26], or
depressive symptoms between HF patients expressed or not-expressed EoL preference were
different [23]. Based on the findings of the prior studies [14,23–26], we hypothesized that HF
patients with poorer prognosis, lower awareness of ADs, worse functional status, and more
severe depressive symptoms had higher likelihood of completing ADs compared to their
counterparts. However, further research is needed because of some inconsistent findings
in the literature and lack of examination related to AD completion factors. Therefore,
the purpose of this study was to explore EoL values, treatment preference, and proxy of
patients with HF using a Korean Advance Directive (K-AD) questionnaire and examine
factors associated with the completion of the K-AD survey.

2. Materials and Methods
2.1. Study Design and Data Collection

Outpatients of a university-affiliated hospital (a convenience sample) were invited to
participate in this descriptive, correlational study. The institutional review board of the
hospital approved this study (GBIRB2017-058). Each patient signed a written informed
consent statement prior to data collection. Then, a research coordinator who has expertise in
hospice and palliative nursing care assisted patients with HF to complete the questionnaires
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to collect data on AD (EoL value, treatment directives, and proxy) and possible factors
associated with completion of AD face to face during patients’ clinic visits for routine care.

2.2. Study Population

The eligibility criteria for this study were as follows: (a) age of 18 to 85 years, (b)
documented diagnosis of HF with disease duration ≥ 6 months, and (c) optimal medical
therapy, including beta-blockers, angiotensin-converting enzyme inhibitors or angiotensin
receptor blockers, and diuretics. Patients were not eligible if they met at least one of the
following criteria: (1) had end-stage HF that meets the hospice care qualification; (2) were
candidates for heart transplantation or left ventricular assist device; (3) had a comorbid
terminal illness that meets the requirements of impending hospice and palliative care [19],
such as terminal cancer, acquired immune deficiency syndrome, chronic obstructive pul-
monary disease, or chronic liver cirrhosis; and (4) had documented comorbidities that
accompany serious cognitive impairment and prevent observation of patient autonomy for
his or her medical care, such as dementia/Alzheimer’s disease and (traumatic) brain or
psychiatric disorders.

2.3. Measures
2.3.1. ADs

The K-AD survey questionnaire that was developed as a model for proposal of a
culture-oriented, reality-based, and user-friendly AD in Korea was used to explore EOL
values, treatment directives, and proxy designation [27]. After the enforced LST Act [19], the
developer and co-authors revised the original version, with the four options of treatment
directives for the non-malignancy and an additional option, “chemotherapy” for the
malignancy. Using the K-AD, patients were asked to freely state personal values, determine
their preference for each four treatment options (cardiopulmonary resuscitation [CPR],
ventilation support, hemodialysis, and hospice care), and designate a proxy if available
at the EoL moment. The K-AD was administered to explore wishes and preference for
EOL care of Korean adults with cancer and those without cancer in clinical and nonclinical
settings [27–30]. The validity of this instrument has been supported in cancer patients and
their caregiver dyad by their concordance on the K-AD [28] and the significant associations
of patients’ perceptions regarding AD and the K-AD treatment preferences in community-
dwelling older adults with chronic diseases [30].

2.3.2. HF Prognosis

The Seattle Heart Failure Model (SHFM) was used to estimate 1-, 2-, and 5-year sur-
vival (mortality) and mean life expectancy of patients with HF with age ranging from
18 to 85 years [29]. The SHFM prognosis score was based on information about the follow-
ing factors: New York Heart Association (NYHA) classes, ejection fraction, or systolic blood
pressure, medications, diuretic use, laboratory data, and devices [29] that a cardiology
physician provided after a patient’s clinic visit. SHFM scores were generated using the
original published equation, with higher scores indicating poor HF prognosis [29].

2.3.3. AD Awareness

Awareness of ADs was asked by a query if patients with HF were heard of what ADs
were, or they had an experience in signing an AD.

2.3.4. Functional Status in Daily Activities

The Korean Activity Status Index (KASI) was a measure of functional status in daily
activities [30]. This scale consists of 15 daily physical activities with each activity having a
weighted value depending on the required energy expenditure for performance. Possible
scores range from 0 to 79, with higher scores indicating better functional status. Its psycho-
metric properties were documented in patients with largely cardiovascular disease who
underwent treadmill test [30].
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2.3.5. Depressive Symptoms

The Patient Health Questionnaire (PHQ) was a measure of depressive symptoms [31].
The PHQ is a 9-item questionnaire with each designing on a four-point Likert scale to
evaluate the presence and severity of one’s depressive symptom experiences over the past
two weeks. Possible scores range from 0 to 27, with higher scores indicating more severe
depressive symptoms. The reliability and validity of this instrument have been supported
in patients with HF [32].

2.3.6. Demographic and Clinical Characteristics

The research coordinator collected demographic data, including age, sex, marital
status, education, and awareness/need for ADs, using the standard form developed by
the authors. A physician reviewed the medical records for clinical data on prescribed
medications, etiology and duration of HF, and left ventricular ejection fraction (LVEF). The
comorbidity index score was also calculated by the Charlson Comorbidity Index [33]. HF
severity was assessed using the NYHA classification in which a physician classified an
individual’s HF severity from class I (asymptomatic) to IV (unable to perform any physical
activity without HF symptoms) based on symptom severity encountered during daily
physical activities [34].

2.4. Statistical Analysis

The Statistical Package for the Social Sciences (version 25.0; IBM, Armonk, NY,
USA) [35] was used to analyze the data. The statistical significance level was set at a
p-value < 0.05. Content analysis was performed to extract major themes of value statements.
Frequencies for each of the four treatment directives were computed using descriptive statis-
tics. Chi-square tests or t-tests were performed to compare patient demographic/clinical
characteristics between patients who completed or did not complete the K-AD survey.
Logistic regression analysis with Enter method was used to examine factors associated
with the completion of the K-AD survey. ‘The completion of the K-AD survey’ was defined
as responses to all or part of the three-component K-AD questionnaire, i.e., EoL values,
treatment directives, or proxy designation. All variables of age, sex, education, caregiver,
comorbidity, SHFM risk, AD awareness, functional status in daily activities, and depressive
symptoms were entered into the model simultaneously.

3. Results

Sixty-seven patients with HF (mean age, 67.0 years (±11.8), 61.2% male) were included
in the data analysis (Table 1). The mean education year was 8.7 (±4.5). More than half were
married (64.2%). The mean comorbidity index score was 2.6 (±1.9). The mean HF duration
was 52.9 months (±50.9). More than half had NYHA class II (58.2%). The mean LVEF was
35.9% (±9.4). The underlying diseases of HF were largely from ischemic cardiomyopathy
(55.2%). HF prognosis ranged from a rounded integer of SHFM score to the nearest integer
of between −1 and 2, with a mean SHFM score of 0.2 (±0.8; interquartile range, −0.4 to
0.8). Patients with HF demonstrated poor awareness about ADs, with only 13.4% reporting
awareness or heard of ADs.

Table 1. Demographic and clinical characteristics of patients with heart failure (n = 67).

Variables n (%) or Mean ± SD Range

Age, years 67.0 ± 11.8 37–85
Education, years 8.7 ± 4.5 0.0–16.0
Sex Male 41 (61.2)
Marital status Married 43 (64.2)
Employment Employed 20 (29.9)
Caregiver Yes 52 (77.6)
Comorbidity 2.6 ± 1.9 1–10
Heart failure duration, months 52.9 ± 50.9 6–201
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Table 1. Cont.

Variables n (%) or Mean ± SD Range

Left ventricular ejection fraction, % 35.9 ± 9.4 17.0–67.0
NYHA classes I 8 (11.9)

II 39 (58.2)
III 20 (29.9)
IV 0 (0.0)

Etiology ICM 37 (55.2)
DCM 15 (22.4)
HTN 5 (7.5)
VHD 4 (6.0)
AFib 3 (4.5)
Alcoholic 3 (4.5)

Medication, yes ACE inhibitor 32 (47.8)
ARB 21 (31.3)
Beta-blockers 57 (85.1)
Statin 44 (65.7)
Aldosterone blocker 17 (25.4)
* Diuretics 35 (52.2)

AD awareness (yes) 9 (13.4)
** SHFM risk score 0.2 ± 0.8 −1 to 2
1-year mortality 6.6 ± 5.4 0.9–23.0
2-year mortality 12.5 ± 9.7 1.8–42.0
5-year mortality 29.4 ± 19.0 4.9–78.0
Life expectancy 10.5 ± 4.5 3.2–23.2

ACE, angiotensin-converting enzyme; AD, advance directives; AFib, atrial fibrillation; ARB, angiotensin receptor
blocker; DCM, dilated cardiomyopathy; HTN, hypertension; ICM, ischemic cardiomyopathy; NYHA, New York
Heart Association; SD, standard deviation; SHFM, Seattle Heart Failure Model; VHD, valvular heart disease.
* Includes furosemide, torsemide, and hydrochlorothiazide. ** Calculated with the equation of natural log(natural
log(SHFM estimated 1-year survival)/natural log(0.9604)).

3.1. Differences of Demographic and Clinical Characteristics between Patients Who Completed and
Did Not Complete the K-AD Questionnaire

Of 67 patients, 35 (52.2%) completed all or part of the three-component K-AD ques-
tionnaire, and 32 patients (47.8%) did not state their EoL values, treatment directives, or
surrogate decision-making person (Table 2). K-AD completers had a significantly higher
education, better HF prognosis, more prescriptions of angiotensin converting enzyme
inhibitors, and lower estimated five-year mortality than non-completers. The most highly
valued EoL statement was comfortable death (n = 15), avoiding family burden (n = 6), or
both (n = 3), followed by “do not have EoL values” (n = 9), and other responses (organ
donation and do not know, each n = 1) (Table 3). Among four treatment directives, 68.6%
of patients preferred hospice care preference; 28.6% (ventilation support and hemodialysis)
to 42.9% (CPR) preferred aggressive treatment. Children (n = 13) and spouse (n = 10) were
the most frequently named proxies.

Table 2. Differences of demographic and clinical characteristics between completers and non-
completers of the Korean advance directives questionnaire.

Characteristics

Korean Advance Directive Model

t or χ2 pNon-Completers
(n = 32)

n (%)/Mean ± SD

Completers *
(n = 35)

n (%)/Mean ± SD

Age, years 69.3 ± 10.8 64.8 ± 12.5 1.55 0.125
Education, years 7.7 ± 4.0 10.2 ± 4.6 −2.86 0.006

Sex, male 17 (53.1) 24 (68.6) 1.68 0.195
Marital status, married 17 (53.1) 26 (74.3) 3.26 0.071

Employment, employed 9 (28.1) 11 (31.4) 0.09 0.768
Caregiver, yes 27 (84.4) 25 (71.4) 1.61 0.204
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Table 2. Cont.

Characteristics

Korean Advance Directive Model

t or χ2 pNon-Completers
(n = 32)

n (%)/Mean ± SD

Completers *
(n = 35)

n (%)/Mean ± SD

Comorbidity 2.8 ± 2.3 2.4 ± 1.5 0.96 0.343
NYHA (III) 12 (37.5) 8 (22.9) 1.71 0.191

LVEF 34.8 ± 8.9 36.8 ± 9.9 −0.86 0.394
Heart failure duration,

months 51.4 ± 48.6 54.2 ± 53.5 −0.22 0.826

Heart failure etiology,
ischemic 16 (50.0) 21 (60.0) 0.68 0.411

ACE inhibitor, prescription 11 (34.4) 21 (60.0) 4.40 0.36
ARB, prescription 11 (34.4) 10 (28.6) 0.26 0.609

Beta-blockers, prescription 26 (81.3) 30 (85.7) 0.24 0.622
Statin, prescription 21 (65.6) 23 (65.7) <0.01 0.994

Aldosterone blocker,
prescription 9 (28.1) 8 (22.9) 0.24 0.621

Diuretics, prescription ** 19 (59.4) 18 (51.4) 0.43 0.514
AD awareness 3 (9.4) 6 (17.1) 0.480 ***

SHFM risk score **** 0.4 ± 0.8 <0.1 ± 0.8 2.04 0.046
1-year mortality 7.7 ± 5.8 5.5 ± 4.8 1.74 0.086
2-year mortality 14.7 ± 10.3 10.6 ± 8.8 1.75 0.085
5-year mortality 33.9 ± 19.8 25.4 ± 17.7 1.86 0.067
Life expectancy 9.3 ± 3.9 11.6 ± 4.7 −2.18 0.033

ACE, angiotensin-converting enzyme; AD, advance directive; comorbidity, Charlson Comorbidity Index score
(range: 1.0–10.0); LVEF, left ventricular ejection fraction (range: 17.0–67.0%); NYHA, New York Heart Association.
NYHA functional class I/II vs. III. No patients were at NYHA functional class IV. * Patients who completed
all or part of the 3-component Korean Advance Directive model; ** Diuretics includes furosemide, torsemide,
and hydrochlorothiazide; *** Fisher’s exact test; **** Calculated with the equation of Ln(Ln(SHFM estimated
1-year survival)/Ln(0.9604)).

Table 3. End-of-Life statements and proxy designation among completers of the K-AD model (n = 35).

End-of-Life Statements * (n = 25) n (%) Proxy Designation ** (n = 26) n (%)

Want to die comfortable 15 (42.9) Children 13 (37.1)
Avoid family burden 6 (17.1) Spouse 10 (28.6)

Dying comfortably without burden on
family 3 (8.6) Siblings 3 (8.6)

Do not have end-of-life values 9 (25.7) Relatives 1 (2.9)
Donate organs 1 (2.9)
Do not know 1 (2.9)

* Twenty-five (71.4%) provided multiple responses to end-of-life value statement. ** Twenty-seven (77.1%)
provided proxy information.

3.2. Factors Associated with the Completion of the K-AD Survey: Logistic Regression

Among age, sex, education level, existence of caregiver, comorbidity, HF prognosis,
AD awareness, functional status in daily activities, and depressive symptoms, sex, HF
prognosis, and functional status in daily activities were significantly associated with the
completion of the K-AD survey. Female sex (Odds Ratio [OR] = 0.167, p = 0.027), poorer HF
prognosis (OR = 0.156, p = 0.006), and better functional status in daily activities (OR = 0.905,
p = 0.001) were associated with less likelihood of completing the K-AD survey (Table 4).
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Table 4. Correlates of completion of the Korean advance directives questionnaire.

Factors B p OR 95% CI

Age −0.040 0.363 0.961 0.882, 1.047
Sex −1.791 0.027 0.167 0.034, 0.813

Education, years 0.121 0.142 1.128 0.960, 1.325
Caregiver −1.374 0.112 0.253 0.047, 1.377

Comorbidity −0.170 0.341 0.844 0.595, 1.196
SHFM risk −1.855 0.006 0.156 0.042, 0.582

AD awareness 0.564 0.550 1.758 0.276, 11.190
* Functional status −0.099 0.001 0.905 0.852, 0.0962

Depressive symptoms 0.035 0.548 1.035 0.925, 1.159

Model summary Chi-square: 32.261, p < 0.001. Nagelkerke R2 = 0.510
Abbreviations: AD, advance directive; CI, confidence interval; HF, heart failure; OR, odds ratio; SHFM, Seattle
Heart Failure Model. * Functional status in daily activities was assessed by the Korean-Activity Status Index.

4. Discussion

This study initially reports EOL values, treatment directives, and proxy designation in
patients with HF. The findings of this study are valuable regarding ADs in patients with HF,
including low awareness of ADs and the needs for more attention to HF patients who are
female, have poor prognosis, and better functional status. In this study, patients with HF
seemed to have positive attitudes toward ADs because approximately half of the patients
with HF completed the AD questionnaire, even though the majority (86.6%) of patients
reported a lack of awareness of the ADs. On the basis of responses of patients with HF to
the AD survey, their attitudes appeared to be favorable, particularly toward comfort care
at the EoL moment because they put the highest values to comfort death (42.8%), avoiding
family burdens (17.1%), or both (8.6%). Further, approximately two-thirds (68.6%) had a
high preference for hospice care, while one-third or more had preferences for aggressive
treatments, ranging from 28.6% (ventilation support and hemodialysis) to 42.9% (CPR).
These results were somewhat similar, but also somewhat different from the findings in prior
studies depending on the healthcare contexts [27,28,36]. Compared to patients with HF,
chronically ill elderly people in the community demonstrated a relatively lower value for
comfortable death (35%) [27], whereas in the clinical setting, patients with malignancies had
a relatively higher value for comfortable death (73.8%) and comfortable death with absence
of pain (47.4%) [28]. For advance treatment options, 79.5% of patients with cancer [28] and
56.4% of older adults in the community [27] desired hospice care, which are similar to the
finding in this study. In contrast, 28.6% to 42.9% of patients with HF preferred aggressive
treatment in this study, while only 20.5% of patients with cancer [28] and 23.3% to 24.0% of
older adults in the community preferred aggressive treatment, such as CPR and ventilation
support [27]. In patients with hematological disorders [36], even fewer patients preferred
CPR (8.6%) and ventilation support (5.7%). These findings suggest that more in-depth
discussion regarding ADs is needed for patients with HF to prevent unnecessary aggressive
treatment and to reduce patient burden due to the unnecessary aggressive treatment at
the EoL.

Regarding the proxy appointment, patients with HF preferred to designate their
children as a surrogate decision-maker most frequently in case of their loss of decisional
capacity at the EoL (37.1%), followed by spouses (28.6%). Similar to patients with HF,
community-dwelling older persons (the mean age, 77 years) were likely to appoint their
children as a proxy predominantly (77.1%), followed by spouses (17.5%) [29]. Somewhat
different results of proxy appointments were reported by patients with cancer (the mean
age, 58.43 years), with spouses being appointed as a proxy most frequently (70.5%), fol-
lowed by adult children (20.4%) [28]. These findings suggest that family members [11],
particularly spouses and children who were primarily designated as a proxy regardless
of illnesses, are encouraged to participate in an in-depth discussion regarding ADs to
understand and be informed of patients’ EoL values.
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Under the circumstance of the LST Act in execution nationwide for individuals with
(LST plans) or without terminal conditions (ADs on LSTs) [19,37], it is valuable to know
that more than half (52.2%) of patients with HF in this study responded to all or part of the
K-AD questionnaire regarding EoL values, treatment options, and/or surrogate decision
makers. ADs have been exclusively targeting the population with cancer. However,
considering the symptom burdens of patients with symptomatic HF, needs for palliative
care in patients with HF are similar to those in patients with advanced cancer [38]. In
addition, over the past decades, attention to AD utilization in HF has been growing; further,
its early integration as part of the standard care is highly recommended [6,9,39]. However,
inadequate or delayed use of palliative consultation and/or ADs in patients with HF was
often reported [7,14,15]. Thus, it is important to know factors associated with utilization of
ADs to facilitate the utilization.

In this study, one demographic characteristic (female sex) was associated with less
likelihood of completing AD documentation. In a prior study that was conducted in the
U.S. [14], sex was not a factor associated with completing AD in an adjusted model, but
in an unadjusted model, female patients with HF were more likely to complete AD than
male sex. On the other hand, in another U.S. study [15], in an adjusted model, female sex
was associated with more likelihood of having documented AD than male sex. In all the
current and prior studies, sex ratios were similar. The reasons for the inconsistent findings
in the relationships between sex and completion of AD may be, in part, due to differences
in cultures and also the independent variables in the models. In Asian cultures, including
Korean culture, patients want family members to make EoL decisions [40]. Thus, more
encouragement for females to participate in EoL and AD discussion may be beneficial in
Korean culture. On the other hand, the prior studies did not include functional status in
daily activities and HF progress as the independent variables, which showed significant
associations with completion of AD in this study. Thus, further studies are needed to
examine the relationship between sex and completion of ADs more thoroughly.

In this study, the majority of patients with HF (87%) did not aware ADs, which is
consistent with the finding in a study of a community-dwelling older Korean people with
chronic diseases (91%) [30]. We selected awareness of ADs as a possible factor associated
with the completion of the K-AD. However, AD awareness was not significantly associated
with the K-AD completion in this study. The non-awareness of ADs in the majority of
patients with HF may be one reason for this lack of a significant relationship given the lack
of variability in knowledge. In a pilot study, patients with HF reported knowledge deficit
as a major reason for incomplete K-AD survey [41]. Thus, further research is warranted to
examine this relationship in larger sample studies with more variability in knowledge. In
addition, interventions need to be developed and delivered to this population to improve
knowledge on ADs to facilitate more active discussion regarding ADs in patients with HF
and to help them make more appropriate and reasonable treatment decision considering
their preferences.

Additional factors associated with the less likelihood of completing the AD sur-
vey were poorer HF prognosis and better functional status in daily activities. In a prior
study [24], HF prognosis (estimated one-year mortality) was also associated with having
AD or no preference of resuscitation. In prior studies, the relationships between functional
status in daily activities and AD or EoL preference were inconsistent. Better functional
status in daily activities was not associated with an AD in patients with HF [14], but was
associated with expressing EoL preferences [23]. However, the significant association in the
latter study was based on bivariate analysis. Thus, further studies are needed to examine
the relationship between functional status and completion of or having ADs. However,
the significant associations of poorer HF progress and better functional status with the
completion of the AD survey in this study imply the needs for early discussion of AD
and advance care planning (ACP) in patients with HF. If early discussion is started when
patients’ functional status is still good, it may facilitate AD completion before the overall



Int. J. Environ. Res. Public Health 2021, 18, 1780 9 of 12

HF progress becomes poor. This is also important considering the prognostic uncertainty
in patients with HF.

Prognostic uncertainty is a major challenge for the initiation of AD and/or ACP dis-
cussion, which precludes optimal AD utilization [6,7,42]. Due to the prognostic uncertainty
of HF, palliative care needs of patients with HF is more likely to be better addressed using
a HF-focused palliative care model [39]. The significant relationship between HF prog-
nosis and completion of AD in this study implies that prognostic consultation can start
as early as possible with integration into the routine standard care for those with better
HF prognosis. This is important because no AD commonly leads to delayed EoL care and
care that does not match with patients’ treatment wishes. For example, in patients with
relatively poor HF progress (NYHA classes III/IV, 87%; SHFM one-year mortality, 29%;
median life expectancy, 2.8 years), the survival period since palliative consultation was
less than 1 month (median duration = 21 days), implying that such recommended care
was yet delayed in those with advanced HF near death [42]. Patients with advanced HF
who did not possess an AD were more likely to receive aggressive care, such as ventilation
support or admission to the intensive care unit, during their EOL stage [14], while elderly
Americans who had documented preferences on an AD were more likely to receive care as
indicated by their wishes than those without ADs [43].

This study has some limitations. Given a recent LST Act in execution and increased
attention to the ADs in non-malignancy contexts beyond malignancy in Korea [19], de-
velopment of an organizational policy and system for AD documentation is currently in
progress. Thus, AD treatment preference using a K-AD questionnaire may not reflect actual
desires for AD documentation and require validation of the prevalence of AD utilization
in a representative sample. The prognostic importance of ACP in patients with HF is sup-
ported by this study, while empirical evidence is still lacking in its concept and awareness,
further studies in the investigation of these associations with planning ACP and/or ADs
are needed. Additionally, this study supports early adoption of the AD based on more
patients with HF showing that patients with poor HF prognosis had less likelihood of
completing the AD survey, but the right time to begin such care is unclear. Thus, studies
are warranted to determine the most appropriate time to start prognostic communication
of AD as part of ACP using a meticulous study design and model of care and, further,
proving its advantages through various patient outcomes. The sample of this study was
enrolled from one medical center, which can limit the generalizability of the findings.
Lastly, the AD instrument has not been thoroughly tested in patients with HF. Thus, the
psychometric properties of the instrument and the relationships examined in this study
need to be examined in larger samples from several recruitment sites.

The results of this study provide important implications that can test the feasibility and
needs for palliative care and AD use in the Korean population. It seems feasible to introduce
palliative care in HF across the stages, in which such an unfamiliar and difficult topic was
well accepted in Korean patients with HF. Cultural and ethnic disparities in suboptimal
use of ADs were more substantial in the general and HF population. For example, black
and/or Hispanic races compared with white race are less likely to have ADs. Under the
cultural and/or ethnical influences on ACP and AD use [17,18], the results of this study
extended patient data to East Asian cultural tradition, particularly under Confucian beliefs
where ACP and ADs in non-malignancy contexts began [44,45]. These findings reveal that
early prognostic communication during the routine care is possible for those with better
prognosis that is fundamental in ACP particularly at the beginning of the diagnosis of HF.
Thus, future research should investigate whether early prognostic discussion as part of the
ACP with integration into the standard care of HF facilitates AD documentation. Research
studies are also needed to generate ample evidence regarding palliative consultation in
HF and its efficacy in accomplishing a wide spectrum of better patient outcomes, in which
these provisional efforts could be based on grounds for institutional rules and regulations
and policy-making in the palliative care of patients with HF. Especially, consultation of
ACP and AD use needs to be provided to HF patients who are female, have poor prognosis,
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and better functional status because they showed less likelihood of completion of the
K-AD survey.

5. Conclusions

In conclusion, more than 50% completion rate of AD in this study implies that patients
with HF seemed to have positive attitudes toward ADs. Although the majority of the
completers preferred hospice care, still considerable portions of the completers preferred
aggressive treatments, such as CPR or ventilation support. The findings of this study
suggest some targets of interventions to facilitate completion of AD, such as female sex,
poorer HF prognosis, and better functional status in daily activities. These findings suggest
that early, in-depth AD discussion as part of the ACP needs to be started earlier in patients
with HF to facilitate completion of AD and provision of necessary and value-matched
EoL care.

Author Contributions: Conceptualization, J.K., M.-S.S., and M.A.; methodology, J.K., M.-S.S., and
S.H.; validation, J.K., M.-S.S., S.H., and M.A.; formal analysis, J.K. and M.A.; investigation, J.K.,
M.-S.S., A.Y.J., and S.K.; resources, A.Y.J., S.K., and E.C.; writing—original draft preparation, J.K.;
writing—review and editing, J.K., S.H., A.Y.J., S.K., and M.A.; supervision, J.K. and S.H.; project
administration, J.K. and M.-S.S.; funding acquisition, J.K. and M.-S.S. All authors have read and
agreed to the published version of the manuscript.

Funding: This work is supported by the Gachon University Gil Medical Center (grant number:
2016-17) and the Korean Society of Cardiology (grant number: 201703-06).

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Institutional Review Board of Gachon University Cil
Medical Center (protocol code GBIRB2017-058 and February 9, 2017).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study. Written informed consent has been obtained from the patients to publish this paper.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to ethical issue.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Shimokawa, H.; Miura, M.; Nochioka, K.; Sakata, Y. Heart failure as a general pandemic in Asia. Eur. J. Heart Fail. 2015,

17, 884–892. [CrossRef] [PubMed]
2. Stafylas, P.; Farmakis, D.; Kourlaba, G.; Giamouzis, G.; Tsarouhas, K.; Maniadakis, N.; Parissis, J. The heart failure pandemic: The

clinical and economic burden in Greece. Int. J. Cardiol. 2017, 227, 923–929. [CrossRef]
3. Savarese, G.; Lund, L.H. Global public health burden of heart failure. Card. Fail. Rev. 2017, 3, 7–11. [CrossRef]
4. Katz, J.N.; Waters, S.B.; Hollis, I.B.; Chang, P.P. Advanced therapies for end-stage heart failure. Curr. Cardiol. Rev. 2015, 11, 63–72.

[CrossRef]
5. Yancy, C.W.; Jessup, M.; Bozkurt, B.; Butler, J.; Casey, D.E., Jr.; Colvin, M.M.; Drazner, M.H.; Filippatos, G.S.; Fonarow, G.C.;

Givertz, M.M.; et al. 2017 ACC/AHA/HFSA focused update of the 2013 ACCF/AHA guideline for the management of heart
failure: A report of the American College of Cardiology/American Heart Association Task Force on clinical practice guidelines
and the Heart Failure Society of America. J. Am. Coll. Cardiol. 2017, 70, 776–803. [PubMed]

6. Allen, L.A.; Stevenson, L.W.; Grady, K.L.; Goldstein, N.E.; Matlock, D.D.; Arnold, R.M.; Cook, N.R.; Felker, G.M.; Francis, G.S.;
Hauptman, P.J.; et al. Decision making in advanced heart failure: A scientific statement from the American Heart Association.
Circulation 2012, 125, 1928–1952. [CrossRef] [PubMed]

7. McIlvennan, C.K.; Allen, L.A. Palliative care in patients with heart failure. BMJ 2016, 353, i1010. [CrossRef] [PubMed]
8. Kavalieratos, D.; Gelfman, L.P.; Tycon, L.E.; Riegel, B.; Bekelman, D.B.; Ikejiani, D.Z.; Goldstein, N.; Kimmel, S.E.; Bakitas, M.A.;

Arnold, R.M. Palliative care in heart failure: Rationale, evidence, and future priorities. J. Am. Coll. Cardiol. 2017, 70, 1919–1930.
[CrossRef]

9. Maciver, J.; Ross, H.J. A palliative approach for heart failure end-of-life care. Curr. Opin. Cardiol. 2018, 33, 202–207. [CrossRef]
10. Whellan, D.J.; Goodlin, S.J.; Dickinson, M.G.; Heidenreich, P.A.; Jaenicke, C.; Stough, W.G.; Rich, M.W.; Quality of Care Committee.

End-of-life care in patients with heart failure. J. Card. Fail. 2014, 20, 121–134. [CrossRef]
11. Schichtel, M.; Wee, B.; Perera, R.; Onakpoya, I. The effect of advance care planning on heart failure: A systematic review and

meta-analysis. J. Gen. Intern. Med. 2020, 35, 874–884. [CrossRef]

http://doi.org/10.1002/ejhf.319
http://www.ncbi.nlm.nih.gov/pubmed/26222508
http://doi.org/10.1016/j.ijcard.2016.10.042
http://doi.org/10.15420/cfr.2016:25:2
http://doi.org/10.2174/1573403X09666131117163825
http://www.ncbi.nlm.nih.gov/pubmed/28461007
http://doi.org/10.1161/CIR.0b013e31824f2173
http://www.ncbi.nlm.nih.gov/pubmed/22392529
http://doi.org/10.1136/bmj.i1010
http://www.ncbi.nlm.nih.gov/pubmed/27079896
http://doi.org/10.1016/j.jacc.2017.08.036
http://doi.org/10.1097/HCO.0000000000000484
http://doi.org/10.1016/j.cardfail.2013.12.003
http://doi.org/10.1007/s11606-019-05482-w


Int. J. Environ. Res. Public Health 2021, 18, 1780 11 of 12

12. Wong, F.K.; Ng, A.Y.; Lee, P.H.; Lam, P.T.; Ng, J.S.; Ng, N.H.; Sham, M.M. Effects of a transitional palliative care model on patients
with end-stage heart failure: A randomised controlled trial. Heart 2016, 102, 1100–1108. [CrossRef]

13. Brannstrom, M.; Boman, K. Effects of person-centred and integrated chronic heart failure and palliative home care. PREFER: A
randomized controlled study. Eur. J. Heart Fail. 2014, 16, 1142–1151. [CrossRef]

14. Dunlay, S.M.; Swetz, K.M.; Mueller, P.S.; Roger, V.L. Advance directives in community patients with heart failure. Circ. Cardiovasc.
Qual. Outcomes 2012, 5, 283–289. [CrossRef]

15. Butler, J.; Binney, Z.; Kalogeropoulos, A.; Owen, M.; Clevenger, C.; Gunter, D.; Georgiopoulou, V.; Quest, T. Advance directives
among hospitalized patients with heart failure. JACC Heart Fail. 2015, 3, 112–121. [CrossRef] [PubMed]

16. Liao, M.Y.; Lee, J.J.; Smith, R.; Lin, C.C. Knowledge of and attitudes toward advance directives in patients with advanced heart
failure. J. Hosp. Palliat. Nurs. 2019, 21, 80–89. [CrossRef]

17. Portanova, J.; Ailshire, J.; Perez, C.; Rahman, A.; Enguidanos, S. Ethnic differences in advance directive completion and care
preferences: What has changed in a decade? J. Am. Geriatr. Soc. 2017, 65, 1352–1357. [CrossRef]

18. Huang, I.A.; Neuhaus, J.M.; Chiong, W. Racial and ethnic differences in advance directive possession: Role of demographic
factors, religious affiliation, and personal health values in a national survey of older adults. J. Palliat. Med. 2016, 19, 149–156.
[CrossRef] [PubMed]

19. National Law Information Center. The Act on Hospice and Palliative Care and Decisions on Life-Sustaining Treatment for
Patients at the End of Life. Available online: https://www.law.go.kr/LSW/eng/engLsSc.do?menuId=2&query=Act+on+
hospice+and+palliative+care+and+decisions+on+life-sustaining+treatment+for+patients+at+the+end+of+life+%28&y=0&x=
0&section=lawNm#liBgcolor3 (accessed on 28 March 2019).

20. National Agency for Management of Life-Sustaing Treatment. Advance Decisions on Life-Sustaining Treatment. Available online:
https://www.lst.go.kr/eng/decn/maincontent.do (accessed on 8 January 2021).

21. Chan, C.W.; Choi, K.C.; Chan, H.Y.; Wong, M.M.; Ling, G.C.; Chow, K.M.; Chow, A.Y.; Lo, R.; Sham, M.M. Unfolding and
displaying the influencing factors of advance directives from the stakeholder’s perspective: A concept mapping approach. J. Adv.
Nurs. 2019, 75, 1549–1562. [CrossRef] [PubMed]

22. Ho, G.W.; Skaggs, L.; Yenokyan, G.; Kellogg, A.; Johnson, J.A.; Lee, M.C.; Heinze, K.; Hughes, M.T.; Sulmasy, D.P.; Kub, J.; et al.
Patient and caregiver characteristics related to completion of advance directives in terminally ill patients. Palliat. Support. Care
2017, 15, 12–19. [CrossRef] [PubMed]

23. Brunner-La Rocca, H.P.; Rickenbacher, P.; Muzzarelli, S.; Schindler, R.; Maeder, M.T.; Jeker, U.; Kiowski, W.; Leventhal, M.E.;
Pfister, O.; Osswald, S.; et al. End-of-life preferences of elderly patients with chronic heart failure. Eur. Heart J. 2012, 33, 752–759.
[CrossRef] [PubMed]

24. Young, K.A.; Redfield, M.M.; Strand, J.J.; Dunlay, S.M. End-of-life discussions in patients with heart failure. J. Card Fail. 2017,
23, 821–825. [CrossRef] [PubMed]

25. Zhang, Q.; Xie, C.; Xie, S.; Liu, Q. The attitudes of Chinese cancer patients and family caregivers toward advance directives. Int. J.
Environ. Res. Public Health 2016, 13, 816. [CrossRef] [PubMed]

26. Kierner, K.A.; Hladschik-Kermer, B.; Gartner, V.; Watzke, H.H. Attitudes of patients with malignancies towards completion of
advance directives. Support. Care Cancer 2010, 18, 367–372. [CrossRef]

27. Kim, K.; Kim, S.; Hong, S.; Kim, J. The evaluation of the Korean Advance Directives. Korean J. Hosp. Palliat. Care 2016, 19, 109–118.
[CrossRef]

28. Kim, S.; Koh, S.; Park, K.; Kim, J. End-of-life care decisions using a Korean advance directive among cancer patient-caregiver
dyads. Palliat. Support. Care 2017, 15, 77–87. [CrossRef] [PubMed]

29. Kim, S.; Hong, S.W.; Kim, J. Feasibility of the Korean-advance directives among community-dwelling elderly persons. Holist.
Nurs. Pract. 2017, 31, 234–242. [CrossRef] [PubMed]

30. Kim, J.; Heo, S.; Hong, S.W.; Shim, J.; Lee, J.A. Correlates of advance directive treatment preferences among community-dwelling
older people with chronic diseases. Int. J. Older People Nurs. 2019, 14, e12229. [CrossRef]

31. Kroenke, K.; Spitzer, R.L.; Williams, J.B. The PHQ-9: Validity of a brief depression severity measure. J. Gen. Intern. Med. 2001,
16, 606–613. [CrossRef]

32. Hammash, M.H.; Hall, L.A.; Lennie, T.A.; Heo, S.; Chung, M.L.; Lee, K.S.; Moser, D.K. Psychometrics of the PHQ-9 as a measure
of depressive symptoms in patients with heart failure. Eur. J. Cardiovasc. Nurs. 2013, 12, 446–453. [CrossRef]

33. Charlson, M.E.; Pompei, P.; Ales, K.L.; MacKenzie, C.R. A new method of classifying prognostic comorbidity in longitudinal
studies: Development and validation. J. Chronic Dis. 1987, 40, 373–383. [CrossRef]

34. McMurray, J.J.V.; Adamopoulos, S.; Anker, S.D.; Auricchio, A.; Böhm, M.; Dickstein, K.; Falk, V.; Filippatos, G.; Fonseca, C.;
Gomez-Sanchez, M.A.; et al. ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 2012The Task
Force for the Diagnosis and Treatment of Acute and Chronic Heart Failure 2012 of the European Society of Cardiology. Developed
in collaboration with the Heart Failure Association (HFA) of the ESC. Eur. Heart J. 2012, 33, 1787–1847.

35. IBM Corporation. Released 2017. IBM SPSS Statistics for Windows, Version 25.0; IBM Corporation: Armonk, NY, USA.
36. Lee, M.O.; Park, J.; Park, E.Y.; Kim, Y.; Bang, E.; Heo, S.; Kim, J. The Korean-Advance Directive Model and Factors Associated

With Its Completion Among Patients With Hematologic Disorders. J. Hosp. Palliat. Nurs. 2019, 21, E10–E16. [CrossRef] [PubMed]
37. National Agency for Management of Life-Sustaining Treatment. An Opportunity to Prepare for the End of my Life-Decisions on

Life-Sustaining Treatment. Available online: https://www.lst.go.kr/eng/index.do (accessed on 6 February 2021).

http://doi.org/10.1136/heartjnl-2015-308638
http://doi.org/10.1002/ejhf.151
http://doi.org/10.1161/CIRCOUTCOMES.112.966036
http://doi.org/10.1016/j.jchf.2014.07.016
http://www.ncbi.nlm.nih.gov/pubmed/25543976
http://doi.org/10.1097/NJH.0000000000000476
http://doi.org/10.1111/jgs.14800
http://doi.org/10.1089/jpm.2015.0326
http://www.ncbi.nlm.nih.gov/pubmed/26840850
https://www.law.go.kr/LSW/eng/engLsSc.do?menuId=2&query=Act+on+hospice+and+palliative+care+and+decisions+on+life-sustaining+treatment+for+patients+at+the+end+of+life+%28&y=0&x=0&section=lawNm#liBgcolor3
https://www.law.go.kr/LSW/eng/engLsSc.do?menuId=2&query=Act+on+hospice+and+palliative+care+and+decisions+on+life-sustaining+treatment+for+patients+at+the+end+of+life+%28&y=0&x=0&section=lawNm#liBgcolor3
https://www.law.go.kr/LSW/eng/engLsSc.do?menuId=2&query=Act+on+hospice+and+palliative+care+and+decisions+on+life-sustaining+treatment+for+patients+at+the+end+of+life+%28&y=0&x=0&section=lawNm#liBgcolor3
https://www.lst.go.kr/eng/decn/maincontent.do
http://doi.org/10.1111/jan.14017
http://www.ncbi.nlm.nih.gov/pubmed/30950533
http://doi.org/10.1017/S147895151600016X
http://www.ncbi.nlm.nih.gov/pubmed/27237410
http://doi.org/10.1093/eurheartj/ehr404
http://www.ncbi.nlm.nih.gov/pubmed/22067089
http://doi.org/10.1016/j.cardfail.2017.08.451
http://www.ncbi.nlm.nih.gov/pubmed/28842378
http://doi.org/10.3390/ijerph13080816
http://www.ncbi.nlm.nih.gov/pubmed/27529264
http://doi.org/10.1007/s00520-009-0667-6
http://doi.org/10.14475/kjhpc.2016.19.2.109
http://doi.org/10.1017/S1478951516000808
http://www.ncbi.nlm.nih.gov/pubmed/27804916
http://doi.org/10.1097/HNP.0000000000000216
http://www.ncbi.nlm.nih.gov/pubmed/28609408
http://doi.org/10.1111/opn.12229
http://doi.org/10.1046/j.1525-1497.2001.016009606.x
http://doi.org/10.1177/1474515112468068
http://doi.org/10.1016/0021-9681(87)90171-8
http://doi.org/10.1097/NJH.0000000000000522
http://www.ncbi.nlm.nih.gov/pubmed/30845064
https://www.lst.go.kr/eng/index.do


Int. J. Environ. Res. Public Health 2021, 18, 1780 12 of 12

38. Bekelman, D.B.; Rumsfeld, J.S.; Havranek, E.P.; Yamashita, T.E.; Hutt, E.; Gottlieb, S.H.; Dy, S.M.; Kutner, J.S. Symptom burden,
depression, and spiritual well-being: A comparison of heart failure and advanced cancer patients. J. Gen. Intern. Med. 2009,
24, 592–598. [CrossRef] [PubMed]

39. Teuteberg, J.J.; Teuteberg, W.G. Palliative Care for Patients with Heart Failure. Available online: http://www.acc.org/latest-in-
cardiology/articles/2016/02/11/08/02/palliative-care-for-patients-with-heart-failure (accessed on 6 February 2021).

40. Kwak, J.; Salmon, J.R. Attitudes and preferences of Korean-American older adults and caregivers on end-of-life care. J. Am.
Geriatr. Soc. 2007, 55, 1867–1872. [CrossRef] [PubMed]

41. Kim, J.; An, M.; Heo, S.; Shin, M.-S. Attitudes toward advance directives and prognosis in patients with heart failure: A pilot
study. Korean J. Intern. Med. 2020, 35, 109–118. [CrossRef]

42. Bakitas, M.; MacMartin, M.; Trzepkowski, K.; Robert, A.; Jackson, L.; Brown, J.; Dionne-Odom, J.N.; Kono, A. Palliative care
consultations for heart failure patients: How many, when, and why? J. Card. Fail. 2013, 19, 193–201. [CrossRef]

43. Silveira, M.J.; Kim, S.Y.; Langa, K.M. Advance directives and outcomes of surrogate decision making before death. N. Engl. J.
Med. 2010, 362, 1211–1218. [CrossRef] [PubMed]

44. Krishna, L.K.; Alsuwaigh, R.; Miti, P.T.; Wei, S.S.; Ling, K.H.; Manoharan, D. The influence of the family in conceptions of
personhood in the palliative care setting in Singapore and its influence upon decision making. Am. J. Hosp. Palliat. Care 2014,
31, 645–654. [CrossRef]

45. Kwon, I. Koreans’ traditional view on death. Korean J. Hosp. Palliat. Care 2013, 16, 155–165. [CrossRef]

http://doi.org/10.1007/s11606-009-0931-y
http://www.ncbi.nlm.nih.gov/pubmed/19288160
http://www.acc.org/latest-in-cardiology/articles/2016/02/11/08/02/palliative-care-for-patients-with-heart-failure
http://www.acc.org/latest-in-cardiology/articles/2016/02/11/08/02/palliative-care-for-patients-with-heart-failure
http://doi.org/10.1111/j.1532-5415.2007.01394.x
http://www.ncbi.nlm.nih.gov/pubmed/17727642
http://doi.org/10.3904/kjim.2018.158
http://doi.org/10.1016/j.cardfail.2013.01.011
http://doi.org/10.1056/NEJMsa0907901
http://www.ncbi.nlm.nih.gov/pubmed/20357283
http://doi.org/10.1177/1049909113500136
http://doi.org/10.14475/kjhpc.2013.16.3.155

	Introduction 
	Materials and Methods 
	Study Design and Data Collection 
	Study Population 
	Measures 
	ADs 
	HF Prognosis 
	AD Awareness 
	Functional Status in Daily Activities 
	Depressive Symptoms 
	Demographic and Clinical Characteristics 

	Statistical Analysis 

	Results 
	Differences of Demographic and Clinical Characteristics between Patients Who Completed and Did Not Complete the K-AD Questionnaire 
	Factors Associated with the Completion of the K-AD Survey: Logistic Regression 

	Discussion 
	Conclusions 
	References

