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Abstract
Background  Heart failure (HF) can limit the capacity of patients to perform daily activities, increasing their 
dependence on caregivers and contributing to significant caregiver burden. Accurate assessment of this burden is 
crucial for elucidating its impact and guiding the development of evidence-based strategies to support both patients 
and their caregivers. This study aims to translate, culturally adapt, and evaluate the psychometric properties of the 
heart failure caregiver burden questionnaire (HF-CQ) for application among Korean caregivers of individuals with HF.

Methods  The HF-CQ was translated into Korean and culturally adapted in accordance with the World Health 
Organization guidelines. A total of 328 caregivers of patients with HF were enrolled between June 2021 and 
December 2023. To evaluate construct validity, a confirmatory factor analysis was used, including the assessments 
of convergent and discriminant validity of the instrument. Criterion validity and known-group validity were also 
examined. Reliability was determined by calculating Cronbach’s α for internal consistency and the intraclass 
correlation coefficient (ICC) for test–retest stability.

Results  The Korean version of the HF-CQ confirmed a three-factor structure—physical wellbeing, emotional 
wellbeing, and lifestyle—comprising 20 items. The instrument demonstrated excellent content validity. Construct 
validity was supported using acceptable model fit, standardized factor loadings and average variance extracted 
values > 0.50, composite reliability values > 0.70, and heterotrait–monotrait ratios < 0.85. Criterion validity was verified 
via significant correlations with depressive symptoms (r = 0.44, p < 0.001) and with health-related quality of life (r = 
-0.23, p < 0.001). Known-group validity was not demonstrated, with no significant differences in caregiver burden 
scores caregivers of patients in NYHA Class II and those in Class III/IV (t = -1.680, p = 0.094). Internal consistency was 
excellent (Cronbach’s α = 0.95), and test–retest reliability was good (ICC = 0.73).

Conclusions  The 20-item Korean HF-CQ demonstrated sound psychometric properties, offering a culturally 
adapted tool for evaluating caregiver burden in HF. Implementation in clinical and community settings can facilitate 
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Background
Heart failure (HF) is a chronic clinical syndrome charac-
terized by impaired cardiac filling or ejection, leading to 
insufficient blood flow to meet systemic metabolic needs 
[1]. With an aging global population and advances in 
treatment extending survival, the prevalence of HF con-
tinues to increase [2, 3]. Older individuals with HF face a 
disproportionate burden, being more prone to cognitive 
impairment, functional decline, and ongoing symptoms 
such as dyspnea, peripheral edema, and fatigue [4]. These 
impairments limit engagement in daily activities and 
hinder adherence to key self-care behaviors—including 
medication adherence, promptly recognizing symptom 
changes, and restricting dietary sodium [5]—all of which 
are essential to optimizing HF outcomes. As a result, 
quality of life often deteriorates, and rates of hospital 
readmissions and mortality rise [6], underscoring the 
continued necessity for caregiver involvement [7].

Informal caregivers—most often family members or 
close acquaintances—provide unpaid assistance that 
includes symptom monitoring, support for self-care, 
decision-making, and psychosocial care [7]. Prior studies 
suggest that family caregiving influences the physical and 
psychological wellbeing of caregivers as well as the health 
outcomes of patients with HF [8, 9]. Nonetheless, caring 
for a person with HF often entails prolonged periods of 
high-intensity support owing to the unpredictable trajec-
tory of the disease, progressive nature, and the advanced 
age of many patients, leading to sustained periods of 
high-intensity caregiving [8, 10].

Such demand can lead to sustained physical strain, 
emotional distress, social restrictions, and financial chal-
lenges for caregivers [10, 11], which may persist for years 
and ultimately influence care quality and patient out-
comes [7]. Accordingly, accurate evaluation of caregiver 
burden is essential before designing interventions to 
alleviate caregiving burden and enhance care quality for 
caregivers of patients with HF.

Widely utilized tools for assessing caregiver burden 
include the Zarit Burden Interview, the Caregiver Burden 
Inventory, the Caregiver Burden Scale, and the Caregiver 
Strain Index [12–15]. While these instruments are used 
to assess multiple dimensions of caregiver burden, they 
are not developed specifically for HF and may therefore 
overlook disease-specific challenges such as frequent 
symptom fluctuations, complex treatment regimens, and 
evolving care needs. The heart failure caregiver burden 
questionnaire (HF-CQ) was created to overcome these 
limitations. It contains 21 items organized into three 

domains—physical, emotional/psychological, and life-
style—and has shown robust validity and reliability in its 
initial validation studies [16].

In South Korea, the prevalence of HF has steadily 
increased from 0.77% in 2002 to 2.58% in 2020, alongside 
rapid population aging [17]. Furthermore, Korean soci-
ety holds distinct sociocultural expectations that family 
members, such as spouses or adult children, bear the pri-
mary responsibility for patient care, and that caregiving 
should be performed within the family. These character-
istics mean that the burden patterns experienced by care-
givers in Korean society may manifest differently than 
those observed in other cultural contexts. To enable accu-
rate assessment and meaningful interpretation of HF-
specific caregiver burden in this population, a culturally 
adapted and psychometrically validated Korean version 
of the HF-CQ is warranted. Therefore, this study aims to 
translate the HF-CQ into Korean, culturally adapt it, and 
evaluate its psychometric properties, thereby establishing 
a standardized tool to inform caregiver support strategies 
and policy development in HF care.

Methods
Study design
This methodological study involved translating the 
HF-CQ into Korean and undertaking cultural adapta-
tion, followed by verification of the reliability and validity 
(content, construct, criterion, and known-group validity) 
of the Korean version of HF-CQ.

Setting and samples
This study included caregivers of patients with HF who 
attended the cardiology departments of two university 
hospitals in Seoul. Inclusion criteria included (1) adults 
aged ≥ 18 years, (2) family or informal caregivers (includ-
ing relatives, partners or friends) who provided unpaid 
caregiving to a patient with HF, and (3) individuals who 
had provided regular caregiving for at least 6 months. 
Exclusion criteria included: (1) patients or caregivers 
diagnosed with a serious illness, such as terminal cancer 
or kidney disease requiring dialysis; (2) those with cogni-
tive impairments, such as dementia, or a diagnosed men-
tal illness, such as schizophrenia; and (3) those unable to 
complete the questionnaire. The diagnosed conditions of 
patients with HF were identified through both electronic 
medical records and self-reports, whereas those of care-
givers were confirmed based on self-reports.

The required sample size was estimated based on previ-
ous studies indicating that a minimum of 200 participants 

early detection of caregivers experiencing high levels of burden, thereby allowing prompt recognition and the 
development of individualized support strategies.
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are needed for confirmatory factor analysis (CFA) [18]. 
To account for potential incomplete data, 330 partici-
pants were recruited. The caregivers who participated in 
the pilot test were excluded from main study to prevent 
potential response bias arising from prior exposure to the 
instrument.

Measures
Sociodemographic characteristics
Caregiver sociodemographic characteristics included 
age, sex, relationship to the patient, education level, 
marital status, working status, monthly income, body 
mass index (BMI), number of chronic conditions, living 
with patients, duration of caregiving, and time spent in 
caregiving. Patient characteristics encompassed age, sex, 
New York Heart Association (NYHA) functional classifi-
cation, and time since the diagnosis of HF.

Heart failure-caregiver questionnaire (HF-CQ)
Caregiver burden was measured using the HF-CQ devel-
oped by Stromberg et al. [16]. The instrument comprises 
21 items across three domains: physical wellbeing, emo-
tional wellbeing, and lifestyle (5, 11, and 5 items, respec-
tively). Each item is rated on a 5-point Likert scale (0 = 
“Not at all”, 1 = “Almost not”, 2 = “Moderate”, 3 = “Quite 
a lot”, 4 = “Very”). Domain scores are standardized to 
a 100–point scale, and the total score—ranging from 
0–100—is calculated as the mean of the three domain 
scores, with higher scores indicating a greater degree of 
caregiving burden. In the original validation, the HF-CQ 
demonstrated excellent internal consistency, with a 
Cronbach’s alpha of 0.94 [16].

Patient Health Questionnaire-9 (PHQ-9) for depressive 
symptoms
Depressive symptoms were assessed using the validated 
Korean adaptation of the Patient Health Questionnaire-9 
(PHQ-9) [19], which was originally developed by Spitzer 
and colleagues [20]. This scale consists of nine items, 
each rated on a 4-point Likert scale ranging from 0 (“not 
at all”) to 3 (“nearly every day”), with higher total scores 
reflecting more severe depressive symptoms. In the 
Korean validation study, the PHQ-9 showed satisfactory 
internal consistency (Cronbach’s alpha = 0.81) [19], and 
a similar level of reliability was observed in the current 
study (Cronbach’s alpha = 0.83).

EuroQol 5-Dimension 5-level (EQ-5D-5 L) for health-related 
quality of life
Health-related quality of life in caregivers of patients 
with HF was evaluated using the Korean version of 
EuroQol 5-dimension 5-level (EQ-5D-5 L) instrument 
[21]. This tool assesses five domains—mobility, self-
care, usual activities, pain/discomfort, and anxiety/

depression—each scored on a five-point scale reflecting 
the degree of impairment. Higher total scores are consid-
ered to be a better quality of life. In its Korean validation, 
the EQ-5D-5 L demonstrates acceptable reliability (Intra-
class correlation coefficient, ICC = 0.75) [21]. In the cur-
rent study, reliability was of a similar magnitude (ICC = 
0.77), with Cronbach’s alpha of 0.93.

Translation process
The translation process followed the World Health Orga-
nization’s recommended methodology [22], comprising 
forward translation, expert panel evaluation, back-trans-
lation, and pre-testing. Initially, two bilingual co-authors 
independently translated the original English instrument 
into Korean. Their translations were compared, and any 
discrepancies were resolved through discussion to pro-
duce a single reconciled version. The principal investi-
gator then reviewed this draft for conceptual accuracy, 
linguistic appropriateness, and potential item revisions. 
Subsequently, an independent bilingual translator with 
expertise in health-related measurement tools performed 
a back-translation into English. The original and back-
translated forms were examined to confirm conceptual 
and cultural equivalence, resulting in the finalized pre-
liminary Korean version of the instrument.

Content validity
Content validity of the preliminary instrument was eval-
uated by a panel of ten experts.

The expert panel consisted of five nursing professors 
with experience in instrument development and psy-
chometric analysis, and five clinical nurses with over 
ten years of experience in patient care. Individuals with-
out direct experience in nursing HF patients or without 
sufficient knowledge of instrument development were 
excluded. Each expert evaluated the relevance and clar-
ity of every item using a 4-point Likert scale (1 = not rel-
evant to 4 = highly relevant). The content validity index 
(CVI) was then computed at both the item (I-CVI) and 
scale levels (S-CVI/Ave). The I-CVI was determined 
as the proportion of experts assigning a rating of 3 (rel-
evant) or 4 (highly relevant), whereas the S-CVI/Ave 
was calculated as the means of the I-CVI values across 
all items. For expert panels of three or more members, 
I-CVI ≥ 0.78 and an S-CVI/Ave ≥ 0.90 are considered 
acceptable [23].

Pilot study
A pilot study was conducted using the content-validated 
preliminary tool among 10 primary caregivers of patients 
with HF (five women and five men; mean age = 60.3 years) 
who met the same inclusion criteria as the main study 
and were recruited from the cardiology outpatient clin-
ics of two university hospitals in Seoul. The pilot study 
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examined item clarity, ease of understanding, and suit-
ability of the questionnaire format. The average comple-
tion time of the questionnaire was 10 min. Consequently, 
participants reported that the intent of each item was 
clearly understood, the wording was free of ambiguity, 
and the questionnaire was easy to complete and logically 
structured. Therefore, no revisions were required, and 
the final version of the tool comprised 21 items.

Data collection
Data collection was undertaken from June 2021 to 
December 2023 using a self-administered structured 
questionnaire. Two trained research assistants collected 
the data. Prior to data collection, they received standard-
ized training on the research protocol, including the sur-
vey procedures, and inter-rater reliability was checked to 
ensure consistency in data collection. Before participa-
tion, all respondents provided written informed consent 
after receiving an explanation of the study purpose, pro-
cedures, assurance of anonymity, and confirmation that 
the collected data would be used exclusively for research. 
For the test–retest reliability, a follow-up survey was con-
ducted 4 weeks after the initial survey with participants 
who had consented to retest participation during the first 
survey.

Data analysis
Data analysis was conducted using SPSS/WIN version 
27.0 and AMOS version 28.0. For general and clinical 
characteristics of the participants, categorical variables 
were summarized as frequencies and percentages, while 
continuous variables were reported as means and stan-
dard deviations. Item analysis included examining mean 
and standard deviation of each item to detect extreme 
values and assess overall item quality. Normality was 
evaluated based on skewness (± 3) and kurtosis (± 8) 
thresholds [24]. Items were deleted if their corrected 
item–total correlation (C-ITC) was less than 0.30 and if 
their removal resulted in an increase in the overall inter-
nal consistency of the scale [25].

Construct validity was examined through CFA using 
the maximum likelihood (ML) estimation with boot-
strapping method (5,000 samples) to ensure robust 
parameter estimation under absence of multivariate 
normality. In addition, a Monte Carlo simulation-based 
CFA [26] was employed to evaluate the convergence 
of the results with those obtained from bootstrap ML-
based CFA, thereby providing robust evidence for the 
reproducibility and empirical reliability of the measure-
ment model. Multiple model fit indices were evaluated 
to determine the appropriateness of the factor structure. 
Given the sensitivity of χ2 to sample size, the chi-square 
minimum discrepancy divided by degrees of freedom 
(CMIN/DF, χ2/df ) was also calculated. Model fit was 

considered acceptable when CMIN/DF ≤ 5, the normed 
fit index (NFI) ≥ 0.80, the comparative fit index (CFI) ≥ 
0.80, the Tucker–Lewis index (TLI) ≥ 0.80, and the stan-
dardized root mean squared residual (SRMR) ≤ 0.08 
[27]. For the roots mean square error of approximation 
(RMSEA), values ≤ 0.08 were interpreted as indicating 
goodness-of-fit. Whereas values between 0.80 and 0.10 
were taken to reflect an adequate fit [27]. Model selection 
was guided by the Akaike Information Criterion (AIC) 
values, with the smallest AIC value denoting the most 
parsimonious and best-fitting model; AIC differences of 
less than 0.01 were regarded as trivial.

To evaluate item-level convergent and discriminant 
validity, established psychometric thresholds were 
applied. Convergent validity was considered adequate 
when standardized factor loadings (λ) were ≥ 0.50, 
composite reliability (CR) ≥ 0.70, and average variance 
extracted (AVE) was ≥ 0.50 [27]. Discriminant valid-
ity was deemed acceptable when Heterotrait–monotrait 
ratio of correlations (HTMT) was below 0.85 [28]. Crite-
rion validity was evaluated by calculating Pearson corre-
lation coefficients between scores on the Korean version 
of the HF-CQ, depressive symptoms as measured by the 
PHQ-9, and health-related quality of life as measured 
by EQ-5D-5 L. Known-group validity was confirmed by 
conducting an independent t-test to determine whether 
there was a difference in the total score of the caregiver 
burden between the predefined groups (NYHA Ⅱ vs. 
Ⅲ/Ⅳ) [29].

Internal consistency reliability of the Korean version 
of HF-CQ was evaluated using Cronbach’s α. Test–retest 
reliability was examined over a 4-week interval following 
the initial administration, with ICC used to assess stabil-
ity. Values to Cronbach’s α and ICC equal to exceeding 
0.70 were interpreted as indicative of satisfactory reliabil-
ity and stability [18].

Results
Sample characteristics
Table  1 shows the general and clinical characteristics 
of family caregivers and their care recipients. Among 
the total sample of 328 caregivers, the mean age of par-
ticipants was 60.98 ± 13.58 years. Most caregivers were 
female (73.2%), spouses of patients (62.5%), had educa-
tion above college level (42.1%), were married (83.5%), 
employed (51.2%), had a monthly income of ≥ 200 Korean 
won (50.6%), had a normal BMI (39.3%), had no chronic 
disease (57.3%), and lived with the patients (80.2%). 
On average, caregivers provided care for 55.06 ± 81.09 
months, dedicating 25.23 ± 25.83  h/week. The patients 
had a mean age of 64.79 ± 13.15 years; most were male 
(64.9%), classified as NYHA class II (57.3%), and had an 
average duration since HF diagnosis of 3.70 ± 4.12 years.
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Content validity
The item-level I-CVI was 1.00 for 18 items and 0.90 for 
three items (16, 18, and 19). The S-CVI/Ave was 0.99. 
Accordingly, no items were deleted; however, expert 
feedback was incorporated to enhance clarity and 

comprehension, resulting in the revision and refine-
ment of items 16, 18, and 19. Item 16 was modified from 
“because of doing limited things for others” to “due to the 
limitations in your ability to do things for others.” Item 
18 was revised from “avoiding making plans” to “refrain 
from making plans altogether.” Item 19 was revised from 
“ever felt that you could not be far away” to “could not 
live far away.”

Item analysis
In Table 2, item analysis was conducted on 20 items, 
excluding item 20 (“Are you currently retired or fully 
disabled?”), owing to its dichotomous “Yes” or “No” 
responses. The means and standard deviations ranged 
from 0.52 to 2.32 and 0.97–1.42, respectively, indicating 
good item quality without extreme values. All skewness 
and kurtosis values met the normality assumption, fall-
ing within ± 3 and ± 8, respectively [24]. All C-ITC val-
ues for the 20 items were above 0.30 [25], except for item 
15. However, no items were deleted during item analysis 
because removing item 15 did not increase the overall 
Cronbach’s α of the total scale.

Construct validity
The CFA results using the Monte Carlo simulation were 
consistent with those obtained through the bootstrap 
ML estimation, confirming the methodological rigor 
and empirical robustness of factor structures. Model 
1 indices were as follows: χ2 (167, N = 328) = 696.56, 
p < 0.05; SRMR = 0.06; NFI = 0.84; TLI = 0.86; CFI = 0.87; 
RMSEA = 0.098. However, item 15 had a standardized 
factor loading below the acceptable threshold of 0.30, 
indicating poor factor representation; therefore, item 
15 was deleted (Table 2). Following its removal, another 
CFA Model 2 was tested, showing improved fit indices: χ2 
(149, N = 328) = 649.57, p < 0.05; SRMR = 0.06; NFI = 0.85; 
TLI = 0.86; CFI = 0.88; RMSEA = 0.101.

Findings of model comparison indicate that Model 
2 had a lower AIC value (769.57) than that of Model 1 
(822.56). Additionally, the χ² difference test confirmed 
that Model 2 provided a desired fit to the data, indicat-
ing that Model 2 provided a significantly better and more 
parsimonious fit than Model 1. Consequently, Model 2—
with a three-factor structure comprising 19 items—was 
determined to be the most appropriate (Table 3). Finally, 
the Korean version of HF-CQ retained this three-factor 
structure, including 20 items in total, with the categorical 
item 20, consistent with the original HF-CQ conceptual 
framework (Model 2).

For item convergent and discriminant validity, stan-
dardized factor loadings ranged from 0.57 to 0.90, 
exceeding the 0.50 threshold [27] (Fig. 1). The CR values 
ranged from 0.82 to 0.92, surpassing the recommended 
0.70 level, while AVE values ranged from 0.53 to 0.62, 

Table 1  General and clinical characteristics of patients with HF 
and their caregivers
Variables Caregivers Patients

Mean ± SD or n (%)
Age (years) 60.98 ± 13.58 64.79 ± 13.15
  ≤ 39 29 (8.8) 14 (4.3)
  40–49 54 (16.5) 31 (9.5)
  50–59 78 (23.8) 61 (18.6)
  60–69 87 (26.5) 85 (25.9)
  ≥ 70 80 (24.4) 137 (41.8)
Sex
  Male 88 (26.8) 213 (64.9)
  Female 240 (73.2) 115 (35.1)
Relationship to the patients
  Spouse 205 (62.5) -
  Child 95 (29.0) -
  Relatives, friends etc. 28 (8.5) -
Education level
  Below high school 190 (57.9) -
  Above college 138 (42.1) -
Marital status
  Married 274 (83.5) -
  Unmarried 41 (12.5) -
  Separated/divorced/widowed 13 (3.9) -
Working status
  Working 168 (51.2) -
  Not working 160 (48.8) -
Monthly income (10,000 Korean won)
  < 200 162 (49.4) -
  ≥ 200 166 (50.6) -
BMI (kg/m2) 23.66 ± 3.50 -
  Underweight (< 18.5) 15 (4.6) -
  Normal (18.5–22.9) 129 (39.3) -
  Overweight (23.0-24.9) 81 (24.7) -
  Obesity (≥ 25.0) 103 (31.4) -
Number of chronic conditions
  0 188 (57.3) -
  1 83 (25.3) -
  ≥ 2 57 (17.4) -
Living with patients
  Yes 263 (80.2) -
  No 65 (19.8) -
Duration of caregiving (month) 55.06 ± 81.09 -
Time spent in caregiving (hours/week) 25.23 ± 25.83 -
NYHA functional classification
  II - 188 (57.3)
  III or IV - 140 (42.7)
Time since the diagnosis of HF (years) - 3.70 ± 4.12
SD, standard deviation; HF, heart failure; BMI, body mass index; NYHA, New York 
Heart Association
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Table 2  Item analysis and standardized factor loadings of model 1
Item Mean ± SD

or n (%)
Skewness Kurtosis C-ITC Cron-

bach’s α 
if item 
deleted

Stan-
dardized 
factor 
loadings

Item Status 
(Korean 
version of 
the HF-CQ)

Factor 1: Physical well-being
1. How much has caregiving been physically hard work? 0.83 ± 1.08 1.11 0.30 0.72 0.93 0.87 Retained
2. How much has caregiving made you feel physically tired? 0.81 ± 1.04 1.07 0.34 0.74 0.93 0.90 Retained
3. How much has caregiving caused you aches and pains? 0.61 ± 0.90 1.30 0.69 0.60 0.94 0.72 Retained
4. How much has caregiving made it difficult to sleep? 0.59 ± 0.98 1.62 1.78 0.62 0.93 0.68 Retained
5. How much has caregiving made you neglect your own
health?

0.60 ± 0.98 1.56 1.59 0.66 0.93 0.73 Retained

Factor 2: Emotional well-being
6. How much have you felt the person you care for asks too
much of you?

0.54 ± 1.00 1.98 3.20 0.65 0.93 0.67 Retained

7. How much have you felt like you need to do more for the
person you care for?

1.28 ± 1.40 0.58 -1.10 0.66 0.93 0.64 Retained

8. How much has caregiving made you feel stressed? 1.11 ± 1.20 0.79 -0.34 0.76 0.93 0.83 Retained
9. How much has caregiving made you feel frustrated? 0.66 ± 1.03 1.58 1.72 0.66 0.93 0.77 Retained
10. How much has caregiving made it difficult to focus or
concentrate on other things?

0.66 ± 1.02 1.57 1.78 0.76 0.93 0.80 Retained

11. How much has caregiving made you feel mentally tired? 1.08 ± 1.19 0.89 -0.11 0.72 0.93 0.81 Retained
12. How much has caregiving made you worry about the
person you care for?

2.32 ± 1.24 -0.52 -0.74 0.54 0.94 0.57 Retained

13. How much has caregiving made you feel lonely? 0.77 ± 1.06 1.20 0.49 0.66 0.93 0.70 Retained
14. How much has caregiving made you feel emotionally
drained?

0.84 ± 1.13 1.23 0.56 0.75 0.93 0.83 Retained

15. How much support have you had from family or friends? 2.17 ± 1.32 -0.28 -0.97 0.18 0.93 0.16 Deleted
16. How guilty have you felt due to the limitations in your
ability to do things for others?

0.59 ± 0.97 1.63 1.92 0.65 0.93 0.63 Retained

Factor 3: Lifestyle
17. How much have you felt like you have no time for
yourself?

0.78 ± 1.12 1.25 0.49 0.70 0.93 0.78 Retained

18. How much has caregiving caused you to change your
plans or refrain from making plans altogether?

0.95 ± 1.23 1.02 -0.20 0.74 0.93 0.83 Retained

19. How much have you felt that you could not live far
away?

1.29 ± 1.42 0.64 -0.99 0.59 0.94 0.63 Retained

*20. Are you currently retired or fully disabled? Yes: 248 
(75.6)
No: 80 
(24.4)

Retained

21. How much has caregiving made it difficult to do paid
work?

0.52 ± 0.98 1.93 2.91 0.59 0.94 0.65 Retained

C-ITC, corrected item-total correlation; SD, standard deviation; HF-CQ: Heart failure-caregiver burden questionnaire

*Dichotomous response item (Yes or No)

Table 3  Model fit indices from confirmatory factor analysis (N = 328)
χ2 DF CMIN/DF

(χ² /df)
SRMR NFI TLI CFI RMSEA AIC

Model 1 696.56
(p < 0.001)

167 4.17 0.06 0.84 0.86 0.87 0.098 822.56

Model 2 649.57
(p < 0.001)

149 4.36 0.06 0.85 0.86 0.88 0.101 769.57

AIC, akaike information criterion; CFI, comparative fit index; DF, degrees of freedom; NFI, normed fit index; SRMR, standardized root mean square Residual; RMSEA, 
root mean square error of approximation; TLI, tucker-lewis index

Model 2 = Model 1 with item 15 deleted
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above the 0.50 criteria [27]. Discriminant validity was 
confirmed with HTMT values between 0.69 and 0.76, all 
< 0.85 cutoff. Accordingly, convergent and discriminant 
validity were established (Table 4).

 

Internal consistency and test–retest reliability
The total internal consistency of the Korean version of 
the HF-CQ was high, with a Cronbach’s α of 0.95. Cron-
bach’s α values for the subscales were 0.89, 0.91, and 0.80 
for physical well-being, emotional well-being, and life-
style, respectively (Table 4). Among the 328 participants, 
a subset of 223 completed an additional survey after a 
4-week interval. The test–retest reliability of the Korean 

Fig. 1  Final measurement model from confirmatory factor analysis
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version of the HF-CQ was ICC = 0.73 (95% CI = 0.65–
0.80), with subscale ICC values ranging from 0.70 to 0.76 
(Table 4).

Criterion validity
For criterion validity, correlations were examined among 
caregiver burden (Korean version of HF-CQ), depressive 
symptoms, and health-related quality of life. The Korean 
version of HF-CQ showed a significant positive corre-
lation with depressive symptoms measured using the 
PHQ-9 (r = 0.44, p < 0.001), and a significant negative cor-
relation with health-related quality of life measured using 
the EQ-5D-5 L (r = -0.23, p < 0.001; Table 5).

Known-group validity
For known-group validity, the differences between care-
givers of the NYHA class Ⅱ and class Ⅲ/Ⅳ were evalu-
ated. The mean difference in caregiver burden was not 
statistically significant between caregivers of patients 
in NYHA Class II (20.61 ± 18.43) and those of patients 
in NYHA classes III/IV (24.30 ± 21.26) (t (326) = -1.680, 
p = 0.094).

Discussion
This study demonstrates that the Korean version of the 
HF-CQ is a reliable instrument for assessing the multi-
dimensional burden of family caregiving in HF. Adapted 
from a Western-developed measure, it addresses the gap 

in tools that capture the physical, emotional, and lifestyle 
influence of caregiving within the Korean sociocultural 
context. The final version includes 20 items across three 
dimensions—physical wellbeing, emotional wellbeing, 
and lifestyle—offering a comprehensive and culturally 
relevant assessment of caregiver burden.

In this present study, content validity indices exceeded 
recommended thresholds, indicating strong semantic 
and conceptual alignment with the original construct of 
“caregiver burden.” Several lifestyle items (e.g., Items 17, 
18, and 19) were rephrased to reflect caregiving-related 
lifestyle restrictions within the Korean context. For 
instance, Item 18, originally phrased as “avoid making 
plans,” was revised to “refrain from making plans alto-
gether?” to better accurately capture the passive nature of 
social withdrawal commonly reported by Korean caregiv-
ers. Furthermore, during the cultural adaptation process, 
the tool was comprehensively evaluated for linguistic 
clarity, ease of understanding, and cultural appropriate-
ness by 10 primary family caregivers of patients with HF, 
confirming that face validity was secured.

Our CFA results showed that item 15, “How much sup-
port have you had from family or friends?”, failed to meet 
the criteria for C-ITC and factor loadings in the present 
and original studies [16]. Removing Item 15 improved 
model fit indices. All items in the emotional well-being 
factor were found to consistently assess the emotional 
aspect; however, Item 15 exhibited conceptual heteroge-
neity, as it measured the positive construct of “support,” 
rather than the negative construct of “burden.” Conver-
gent validity was supported via strong correlations with 
related constructs, while discriminant validity was con-
firmed via low correlations with unrelated measures and 
significant differences across known groups.

As no gold standard exists for assessing caregiver bur-
den in HF, criterion validity was examined using related 
constructs: depressive symptoms measured with the 
PHQ-9 [30, 31] and health-related quality of life assessed 
with the EQ-5D-5 L [32, 33]. The Korean version of 
HF-CQ demonstrated a moderate positive correlation 
with depressive symptoms and a negative correlation 

Table 4  Construct validity, internal consistency, and test-retest reliability
Factors Mean ± SD CR AVE HTMT Internal consistency

(N = 328)
Test–retest reliability
(N = 223)

1 2 3 Cronbach’s α ICC 95% CI
Factor 1 (5 items)
Physical well-being

17.36 ± 20.87 0.89 0.62 1 0.89 0.71 [0.62, 0.78]

Factor 2 (10 items)
Emotional well-being

24.62 ± 21.20 0.92 0.53 0.72 1 0.91 0.70 [0.60, 0.77]

Factor 3 (5 items)
Lifestyle

22.14 ± 23.77 0.82 0.53 0.69 0.76 1 0.80 0.76 [0.68, 0.81]

Total Score (20 items) 22.19 ± 19.74 0.95 0.73 [0.65, 0.80]
AVE, average variance extracted; CI, confidence interval; CR, composite reliability; HTMT, heterotrait-monotrait ratio of the correlations; ICC, intraclass correlation 
coefficient; SD, standard deviation

Table 5  Criterion validity among HF-CQ, PHQ-9, and EQ-5D-5L
Measures (variables) Mean ± SD HF-CQ PHQ-9 EQ-

5D-
5 L

HF-CQ
(Caregiver burden)

22.19 ± 19.74 1

PHQ-9
(Depression)

3.74 ± 3.62 0.44
(p < 0.001)

1

EQ-5D-5 L
(Health-related quality 
of life)

0.90 ± 0.10 -0.23
(p < 0.001)

-0.41
(p < 0.001)

1

EQ-5D-5 L, EuroQol 5-Dimension, 5 level version; HF-CQ, Heart Failure Caregiver 
Questionnaire; PHQ-9, Patient Health Questionnaire-9, SD, standard deviation
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with health-related quality of life, consistent with the the-
oretical expectation that higher caregiver burden is asso-
ciated with poorer psychological well-being and reduced 
quality of life [29, 34]. These findings strengthen the evi-
dence for the validity of the instrument and highlight 
its utility in identifying caregivers at heightened risk for 
adverse psychological and health outcomes.

In this study, caregiver burden for patients with NYHA 
Class II was slightly lower than that for patients with 
NYHA Class III/IV. However, the difference was not sta-
tistically significant, a finding similar to the original scale 
development study [16]. These findings may be attrib-
utable to the limited sample size, or to other patients’ 
disease related factors contributing to an increased care-
giving burden for family members. A recent systematic 
review identified key patient factors influencing care-
giver burden, including the frequency of hospital read-
missions, medication use, and the number and type of 
comorbidities [2, 29]. Accordingly, future research should 
take these factors into account and further validate the 
HF-CQ in a representative sample through known-group 
comparisons.

The instrument demonstrated excellent internal con-
sistency and strong test–retest reliability, surpassing 
established psychometric thresholds [18] and closely 
approximating the reliability indices reported in the orig-
inal validation study [16]. Therefore, the Korean version 
of HF-CQ is confirmed to possess high reliability and 
measurement stability.

The mean caregiver burden score in this study is com-
parable to that of the original U.S. sample [16]. However, 
the higher lifestyle burden in Korean HF caregivers may 
reflect the enduring influence of Confucian and patri-
archal values. In Korean society, caregiving—especially 
by women—is still predominantly regarded as a familial 
duty rather than a potential source of personal strain [35]. 
In this cultural context, Korean women often view family 
caregiving as a natural obligation. As a result, they may 
perceive physical and emotional strain as less burden-
some, leading to lower scores in these domains despite 
substantial caregiving demands [35]. These cultural influ-
ences highlight the need for disease-specific instruments 
that can capture such nuanced patterns.

The Korean version of the HF-CQ offers a more com-
prehensive assessment of the multifaceted burden of 
caregiving than that of generic tools such as the Zarit 
Burden Interview or the Caregiver Burden Inventory 
[12, 14]. Nevertheless, the Korean version differs slightly 
from the original HF-CQ, as one item from the emotional 
well-being domain was removed, yielding a final 20-item 
instrument. This structural variation warrants caution 
when comparing total scores or emotional well-being 
outcomes with the original 21-item version. Despite this 
difference, the validated Korean HF-CQ remains a robust 

measure for accurately assessing caregiver burden in HF, 
enabling cross-cultural comparisons, and guiding the 
development of targeted interventions to reduce burden. 
Future research should evaluate its responsiveness to 
change and explore potential mediating pathways linking 
caregiver burden, caregiver characteristics, and patient 
outcomes in HF care.

Limitation
This study has some limitations. First, participants were 
recruited via convenience sampling from a single medi-
cal institution in Korea, which may restrict the generaliz-
ability of the findings to all family caregivers of patients 
with HF. Second, cut-off points of the Korean version of 
HF-CQ were not examined in this study. Therefore, it is 
crucial to further examine the optimal threshold for iden-
tifying high-risk groups with large, representative Korean 
caregiver populations across multiple settings and con-
firm its broader applicability. Third, the emotional well-
being domain was reduced to 20 items following the 
removal of one item, which restricts direct comparability 
of emotional well-being domain scores and total scores 
with those obtained from the original 21-item HF-CQ. 
Caution is therefore warranted when making such com-
parisons. Lastly, longitudinal stability was not assessed, 
leaving it uncertain whether the factor structure of the 
tool remains stable over time or across different caregiver 
subgroups.

Conclusions
The present study demonstrates a comprehensive psy-
chometric validation of the Korean adaptation of the 
HF-CQ, originally developed in a Western context. The 
findings indicate strong content, construct, and criterion 
validity, as well as high internal consistency and test–
retest reliability.

The validated Korean version of HF-CQ is a 20-item 
scale encompassing three domains—physical wellbeing, 
emotional wellbeing, and lifestyle—designed to capture 
the multidimensional nature of caregiving burden in 
HF. When implemented in clinical and community set-
tings, the HF-CQ offers a standardized, validated tool 
for screening high-risk caregivers of patients with HF, 
enabling timely recognition of elevated burden and guid-
ing the development of targeted interventions to reduce 
stress and improve outcomes.
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