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To date, there is no validated telephone version of the Kansas City Cardiomyopathy Questionnaire 
(KCCQ) available to collect data about health-related quality of life among patients with heart failure 
(HF). We assessed the reliability of the German KCCQ administered via telephone in comparison to the 
self-administered version. Patients with HF admitted to the outpatient clinic of the University Hospital 
Würzburg were consecutively identified and recruited. Patients completed (a) the self-administered 
version of the KCCQ, and (b) the telephone-based interview performed by trained raters. The sequence 
of both approaches was randomized. For the between-method agreement, the intraclass correlation 
coefficient (ICC) was calculated using a non-parametric, rank-based approach. We analysed data from 
sixty-one HF patients. The median KCCQ overall summary score was 84.8 (interquartile range (IQR) 
71.6–76.9). The test-retest reliability between the self-administered and the telephone interview 
showed good agreement for the total symptom score, the clinical score and the overall summary 
core: ICC 0.75, 95 % confidence interval (CI) 0.72–0.79; ICC 0.80, CI 0.77–0.84; ICC 0.83, CI 0.80–0.86, 
respectively. The German KCCQ administered via telephone showed good test-retest reliability, 
indicating its applicability to collect data about health status among HF patients over the phone.
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Although the treatment and management of patients with heart failure (HF) has improved over the last 2 
decades, its prognosis remains poor and the quality of life (QoL) of patients with HF remains limited, with 
frequent hospitalizations and compromised physical capacity1,2.

Quantifying patients’ disease-specific health-related quality of life (HRQoL) in HF is a guideline-
recommended component of evaluating treatment success and ongoing care3,4. Patient-reported outcomes 
measures (PROMs) allow for systematic collection of health status and can be an important tool to improve 
patient-centered HF care5. Among patients with HF, the Kansas City Cardiomyopathy Questionnaire (KCCQ) 
has emerged as a valid means of quantifying the impact of HF from patients’ perspectives. The KCCQ is a 
self-administered, 12- or 23-item questionnaire that quantifies multiple health domains and can generate three 
summary scores3. The KCCQ-23 has been previously validated for the German language6. It is increasingly being 
used as an outcome in clinical trials, particularly after being qualified as a Clinical Outcome Assessment by the 
U.S. Food and Drug Administration (FDA) to support regulatory claims7.

Telemonitoring and tele-health consultations are widely used patient care strategies for patients with HF8. 
Telephone-based approaches are ubiquitously available strategies to assess the clinical status and alter treatment 
in patients with HF9. Augmenting these often unstructured clinical assessments with validated PROMs tools, 
such as the KCCQ, could potentially improve their validity and consistency. Even health status assessed by 
physicians using the New York Heart Association (NYHA) functional class is less accurate and prognostic than 
the KCCQ10,11. The KCCQ serves as a valuable tool for evaluating HF patients’ response to therapy and clinical 
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risk, offering critical insights into health status that can help identify high-risk patients for timely referral and 
treatment modifications12. Additionally, establishing the validity of a telephone version of the KCCQ could 
support its use as an outcome in clinical trials where in-person visits are not feasible and mailed questionnaires 
are not returned. Data collection over the phone allows for iterative assessments and efficient use of economic 
and human resources, and could potentially impact positively in the development of relationships between 
researchers and participants, without compromising the quality of collected data9,13.

To date, there are no published data regarding the reliability of collecting the KCCQ over the phone. Thus, 
the aim of the present study was to develop a telephone version of the KCCQ-23 and to evaluate its reliability in 
comparison to a self-administered version.

Methods
Patient recruitment and data collection
Patients with heart failure from the outpatient clinics of the University Hospital Würzburg were consecutively 
identified and recruited. Inclusion criteria were age of at least 18 years, written informed consent, and a confirmed 
diagnosis of chronic HF with left ventricular ejection fraction (LVEF) ≤ 40% determined by echocardiography 
at the time of diagnosis. Patients were excluded from the study if they had advanced cognitive impairment 
(documented in the patients’ medical records or according to physicians’ impressions) or did not have telephone 
access (landline or mobile phone). Additionally, patients who were not sufficiently proficient in spoken and 
written German to comprehend the study materials and instructions were not eligible to participate in the study.

Recruitment and data collection took place between July and October 2021. Figure 1 describes the recruitment 
and randomisation process of the patients. Patients were sent a letter approximately six weeks prior to their 

Fig. 1.  Recruitment and randomisation process of the patients.
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scheduled outpatient clinic appointment, which included the study invitation, patient information, two copies 
of the informed consent form, and a pre-addressed return envelope. Following this, patients were contacted by 
phone to confirm their interest in participation. Those who agreed were randomised and, depending on group 
assignment, patients were asked to either return the signed consent form by mail or bring it to their clinic 
appointment. One hundred and forty one patients were invited to participate in the study, 65 were not reached for 
the telephone invitation and 76 verbally agreed and were randomized to Group 1 (self-assessment questionnaire 
first) or in Group 2 (telephone interview first). Of the randomized patients, 69 signed the informed consent.

To test the reliability of the KCCQ administered via telephone, the questionnaire was completed once in 
person with each patient and once by phone. Thus, all patients completed the written self-reported KCCQ 
questionnaire in the outpatient clinic and were contacted by phone to complete the KCCQ over the phone with 
a project staff member. The sequence of the type of interviews (telephone or written) was randomized. The 
study protocol had pre-specified that the time interval between both administrations should be five days, as 
the recollection time for the KCCQ refers to a time interval of 14 days3. Therefore, after approximately 5 days, 
the second survey was administered in the form that had not yet been administered to the patient, in order to 
compare both forms of administration.

Kansas City cardiomyopathy questionnaire 23 (KCCQ-23)
The KCCQ-23 quantifies seven domains of the patient’s HF related health status: Physical Limitation (6 items), 
Symptom Stability (1 item), Symptom Frequency (4 items), Symptom Burden (3 items), Self-Efficacy (2 items), 
Quality of Life (3 items) and Social Limitations (4 items).

The KCCQ-23 also quantifies three scores, as a result from the combination of the domains: Total Symptom 
score (average of Symptom Frequency and Symptom Burden), Clinical Summary score (average of Physical 
Limitation and Total Symptoms) and Overall Summary score (average of Physical Limitation, Total Symptoms, 
Quality of Life, and Social Limitation).

Each domain is scored from 0 to 100. Higher scores indicate fewer symptoms, less social or physical 
limitations and better quality of life, meaning a better health status3. A clinically important difference is indicated 
by a 5-point difference in the KCCQ-23 overall summary score between groups, as well as within individual 
patients3,12,14.

A validated shorter version of the KCCQ (KCCQ-12) is also available. The KCCQ-12 assesses only four 
domains - Physical Limitation, Symptom Frequency, Quality of Life and Social Limitation - and, like the KCCQ-
23, is scored on a scale from 0 to 10015.

Changes in the questionnaire for the telephone interview
The development of the telephone interview of the KCCQ was based on the German, self-administered, 23-item 
KCCQ6. The items, as well as their number, remained unchanged. The following minor changes or additions 
were made:

	(1)	 In the original version of the KCCQ-23, there is already a short description of the questionnaire at the be-
ginning and instructions for the patient on how to fill in the questionnaire. For the telephone version, the 
duration of the interview and a brief explanation of the structure of the questionnaire were added to the 
description. The study participants were also informed that they should ask for a repetition of a question or 
answer if they did not understand it.

	(2)	 For questions 1 and 15, where several activities are mentioned for the same answer options, a short descrip-
tion of the question structure was added.

	(3)	 Regarding the remaining questions, a brief reference of the next topic was added. This change was made to 
simplify the transition from one question to the next for the study participants.

Data analysis
Descriptive statistics were calculated for sociodemographic and clinical variables. Sociodemographic and 
clinical characteristics were compared between groups using Student’s t-test for continuous variables and Chi-
square test for categorical variables as appropriate. KCCQ-23 scores were compared by form of administration 
using the Wilcoxon rank sum test. This test was also used to compare the between-group difference between 
the overall summary score of the first and second data collection. A Kruskal–Wallis rank sum test was used 
to compare the differences in overall summary scores between the first and second administrations across 
different time intervals. For all scores and domains, as well as in a subgroup analyses, agreement between the 
telephone- and the paper-based version was assessed by calculating intraclass correlation coefficients (ICC) 
with 95% confidence intervals (CI). A non-parametric, rank-based approach16,17 was calculated for the ICC, 
as the data was not normally distributed. Moreover, a sensitivity analysis was conducted, the KCCQ-12 scores 
were compared according to the form of administration using the Wilcoxon rank sum test, and the ICC was 
also calculated for the KCCQ-12. Using PASS 2020 a sample size calculation conducted prior to recruitment 
estimated that a sample size of 60 participants, each measured twice, would be needed to estimate an assumed 
good ICC of 0.7 with an acceptable precision of 12.8% (half-width of a 95%-CI). The analyses were performed 
using R version 4.2.2 (R core team, Vienna, Austria, 2022), except for the non-parametric ICC, which was 
calculated with MS Excel version 2016.

Ethical considerations
Informed consent was obtained from all participants of the study. The study was performed in accordance 
with the Declaration of Helsinki and all methods were fully approved by the ethics committee of the Medical 
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Faculty of the University Würzburg (No.: 27/21-am). The responsible data protection officer approved the data 
management concept.

Results
The mean age of study participants was 60.4 ± 14.6 years, 71% were men, and 37% were in NYHA functional class 
II. Table 1 describes the basic demographic and clinical characteristics of the participants.

Only patients completing both questionnaires were considered for the data analysis regarding the KCCQ 
(n = 61). The interval between completion of both questionnaires was on average 5.7 ± 2.4 days and the telephone 
interview took on average 11.42 ± 6.8 min. Mean scores on the KCCQ scales ranged from 81 to 87, except for the 
domain Symptom Stability. Table 2 shows the score and domain values according to the form of administration. 
The KCCQ scores did not differ significantly between both groups, except for the domain Social Limitations. 
Figure 2 shows the results of the overall summary score according to order and form of administration. The 
difference of the overall summary score comparing first and second data collection between both groups was 
not statistically significant (p = 0.66). Supplemental Figs. 1 and 2 illustrate the relationship between the median 
of the overall summary score and the difference between forms of administration. In Supplemental Fig. 1, data 
points are color-coded by the order of administration, while in Supplemental Fig. 2, the different colors represent 
the time interval (in days) between the two assessments. The difference in overall summary scores across the 
different time intervals was not statistically significant (p = 0.05).

The test-retest reliability results showed general agreement between both ways of administration of the 
KCCQ. The ICC values showed good agreement for the Total Symptom Score (ICC 0.75, CI 0.72–0.79), the 

KCCQ (median, IQR)

Self-administered Telephone interview p-Value

Domains

 Physical limitation 83.33 (75–95.83) 79.17 (66.67–95.83) 0.90

 Symptom stability 50 (50–50) 50 (50–50) 0.38

 Symptom frequency 91.67 (66.66–95.83) 83.33 (62.5–100) 0.17

 Symptom burden 83.33 (75–100) 83.33 (66.66–100) 0.08

 Self-efficacy 87.5 (75–100) 87.5 (75–100) 0.12

 Quality of life 83.33 (66.66–100) 83.33 (58.3–91.66) 1

 Social limitationsa 82.29 (56.25–100) 87.5 (68.75–100) 0.005

Scores

 Total symptom score 87.5 (72.91–97.91) 79.17 (63.54) 0.73

 Clinical summary score 87.5 (70.13–94.44) 83.33 (66.66–93.05) 0.05

 Overall summary score 83.96 (68.75–94.16) 84.17 (64.58–91.25) 0.71

Table 2.  Results of the KCCQ-23 for both ways of administration (n = 61). KCCQ Kansas City 
Cardiomyopathy Questionnaire, IQR interquartile range. an = 60.

 

Group 1 (self-administered questionnaire first) Group 2 (telephone interview first) p-value

Sex (n = 69)

 Men (n, %) 28 (77.7) 21 (63.6) 0.19

Age (n = 69)

 Mean (SD) 57.61 (16.2) 63.33 (12.2) 0.10

Left ventricular ejection fraction (LVEF) (n = 69)

 Mean (SD) 34.78 (9.8) 38.21 (12.7) 0.21

NYHA class (n = 68)

 I (n, %) 9 (25.0) 10 (31.2)

0.84 II (n, %) 14 (38.9) 11 (34.3)

 III and IV (n, %) 13 (36.1) 11 (34.3)

Comorbidities

 Diabetes (n, %) (n = 68) 17 (48.5) 9 (27.2) 0.07

 Hypertension (n, %) (n = 69) 21 (58.3) 24 (72.7) 0.20

 Hyperlipidemia (n, %) (n = 61) 20 (55.5) 21 (63.6) 0.49

 Depression (n, %) (n = 39) 4 (22.2) 6 (28.5) 0.728

 Other comorbidities (n, %) (n = 68) 31 (86.1) 29 (90.6) 0.71

Table 1.  Characteristics of the participants. LVEF left ventricular ejection fraction, NYHA New York Heart 
Association.
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Clinical Summary Score (ICC 0.80, CI 0.77–0.84) and the Overall Summary Score (ICC 0.83, CI 0.80–0.86). 
The ICC for the domains of the KCCQ varied between 0.44 for the domain Symptom Stability and 0.84 for the 
domain Quality of Life. Table 3 describes the results of the rank-based approach calculation and Table 4 the 
results of the rank-based approach calculation for each group. The test-retest reliability for both groups also 
demonstrated good reliability for all three scores of the KCCQ, except for the Total Symptom Score in group 1, 
which showed moderate reliability (ICC 0.60, CI 0.52–0.67).

The sensitivity analysis demonstrated that there was no statistically significant difference between the 
domains and scores of the KCCQ-12, according to the form of administration, as shown in Supplementary Table 
S1. Furthermore, the ICC values for the KCCQ-12 scores ranged from 0.67 to 0.85 for the Physical Limitation 
Score and the Overall Summary Score, as presented in Supplementary Table S2.

Discussion
To improve the efficiency of care and feasibility of directly quantifying patients’ perceptions of their health status, 
defining better methods for collecting patient-reported outcomes is needed. In HF, the KCCQ is a widely used 
patient-reported outcome measure that is increasingly being used in clinical research and clinical care. Our 
study showed that the KCCQ administered via telephone had good test-retest reliability, with ICCs for all three 
summary scores being high and thus supporting the validity of data collected by phone, as compared with self-
administration.

Faller et al.6 validated the German version of the KCCQ and reported high internal consistency (Cronbach’s 
alpha = 0.56–0.93) and excellent test-retest reliability (ICC = 0.79–0.94) across its domains and scores. Construct 
validity was supported by strong correlations with corresponding subscales of the Short Form-36 Health Survey 
(SF-36), a validated instrument for assessing health status. To assess test-retest reliability, a clinically stable 

ICC 95%-CI

Domains

 Physical limitation 0.65 0.62–0.69

 Symptom stability 0.44 0.41–0.47

 Symptom frequency 0.77 0.74–0.80

 Symptom burden 0.69 0.66–0.72

 Self-efficacy 0.66 0.63–0.70

 Quality of life 0.84 0.81–0.88

 Social limitationsa 0.67 0.64–0.71

Scores

 Total symptom score 0.75 0.72–0.79

 Clinical summary score 0.80 0.77–0.84

 Overall summary score 0.83 0.80–0.86

Table 3.  Test-retest reliability between telephone-assessed and self-administered KCCQ-23 (n = 61). KCCQ 
Kansas City Cardiomyopathy Questionnaire, ICC non parametric intraclass correlation coefficient, CI 
confidence interval. an = 60.

 

Fig. 2.  Results of the overall summary score for order and form of administration.
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subsample was identified, and the KCCQ was administered twice over a one-week interval. These results align 
with the findings of our study, which also demonstrated good test-retest reliability, with ICC values ranging from 
0.44 to 0.84, when comparing both forms of administration.

There are a number of advantages to collecting data on HRQoL by phone, such as the possibility of more 
frequent assessments and efficient use of resources9,13. Yet, up to now, published data on the reliability of 
collecting HRQoL data over the phone is lacking. McPhail and colleagues investigated the agreement between 
telephone and face-to-face administration of two instruments, one assessing functional independence (Frenchay 
Activities Index (FAI)) and one assessing HRQoL (Euroqol-5D (EQ-5D)), amongst patients aged ≥ 65 years. 
Their findings indicated high levels of agreement at the individual item level and overall scores for each method 
of administration. These authors found that using the telephone to collect information in this population may 
be a valid and a more efficient and convenient alternative to traditional in-person assessments. Especially for 
older adults who have adequate basic cognitive functioning, and may provide a more accessible and less time-
consuming means of collecting data18.

Other studies have also shown that a telephone interview is comparable to the in-person application of different 
HRQoL questionnaires. Rocha et al. evaluated the reliability of three different questionnaires administered 
by telephone interview in a population of patients with chronic obstructive pulmonary disease (COPD). The 
authors found that the phone-based data collection is valid and reliable, and therefore can be an alternative 
approach to in person interviews for monitoring symptoms and HRQoL in patients with COPD19. Another 
study from Goetti et al. developed a numerical scale (NS) version of the Western Ontario Shoulder Instability 
Index (WOSI), a 21-item questionnaire designed to assess the QoL in patients with shoulder instability. The 
objective of the study was to evaluate the reliability and consistency of administering the questionnaire via 
telephone and email. The findings demonstrated that there were no statistically significant differences in the 
performance of the NS-WOSI, irrespective of whether it was administered in person or via telephone. However, 
telephone-based data collection was found to be more reliable, as evidenced by higher ICCs, and time-efficient 
than email administration, leading the authors to recommend telephone over email administration20. In our 
study, there was no statistically significant difference in the overall summary score comparing first and second 
data collections between both groups. We also found a good agreement for all scores of the KCCQ between 
telephone interview and self-assessment. The ICC for the different domains Physical Limitation, Symptom 
Frequency, Symptom Burden, Self-efficacy, Quality of Life and Social Limitations demonstrated a moderate to 
good reliability, varying from 0.65 to 0.84. The reliability of the Symptom Stability domain was lower, possibly 
because it is measured with only one item. However, this domain was not included in the calculation of the 
Overall Summary Score, or of the other scores of the KCCQ3,12,14.

Another study by Chatterji et al. found equivalence between the telephone and self-completed modes of 
administration for the EuroQol survey. However, their study revealed that there was inconsistent agreement 
among the scores of individual domains. Therefore, the authors did not recommend interpreting changes in 
individual questions over time if different data collection methods were applied to administer the EuroQol 
survey21. Our results yielded a similar issue with the domains of the KCCQ, particularly in the subgroup analysis. 
The agreement between domains for the self-administered questionnaire and the telephone interview varied to a 
larger degree than the scores. When multiple data collection methods have been employed, it is essential to take 
this into account when interpreting the data. Nevertheless, the utilization of two distinct data collection methods 
is still preferable to the potential issues associated with missing data. Furthermore, the subgroup analysis also 

Group 1 
(n = 28) (self-
administered 
questionnaire 
first)

Group 2 
(n = 33) 
(telephone 
interview first)

ICC 95%-CI ICC 95%-CI

Domains

 Physical limitation 0.82 0.75–0.90 0.46 0.40–0.52

 Symptom stability 0.57 0.50–0.65 0.28 0.22–0.34

 Symptom frequency 0.66 0.58–0.73 0.82 0.75–0.88

 Symptom burden 0.56 0.478–0.63 0.74 0.68–0.81

 Self-efficacy 0.87 0.79–0.94 0.49 0.43–0.55

 Quality of life 0.85 0.78–0.93 0.80 0.74–0.87

 Social limitationsa 0.62 0.54–0.70 0.66 0.59–0.72

Scores

 Total symptom score 0.60 0.52–0.67 0.81 0.74–0.87

 Clinical summary score 0.81 0.74–0.89 0.78 0.72–0.84

 Overall summary score 0.84 0.76–0.91 0.82 0.76–0.88

Table 4.  Test-retest reliability between telephone-assessed and self-administered KCCQ-23 for both groups 
(n = 61). KCCQ Kansas City Cardiomyopathy Questionnaire, ICC non parametric intraclass correlation 
coefficient, CI confidence interval. aGroup 1 (n = 27).
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showed a good agreement between the form of administration for all scores of the KCCQ in both groups, with 
the exception of the Total Symptom Score in group 1, that showed moderate agreement.

Our results showed a statistically significant difference in the Social Limitations domain of the KCCQ between 
self-assessment and telephone interview. This domain includes questions about personal topics such as intimate 
relationships, hobbies, household and workplace responsibilities, and visits to family and friends outside their 
own home. These questions may be subject to social desirability bias22which might have played a role during the 
telephone interview. An alternative to this issue could be the use of internet-based administration of the KCCQ. 
Wu et al. demonstrated in their study that internet administration is equivalent to self-administration for the 
KCCQ23.

In Germany, since January 2022, remote patient monitoring (RPM) for HF patients is covered by statutory 
health insurance (SHI)24. To enter the RPM care pathway and get RPM reimbursed by the SHI, patients must 
meet specific criteria to, e.g. NYHA functional class II or III and treatment according to guidelines. A regular 
assessment of health status using the KCCQ could be included in routine follow up calls as part of telemonitoring 
in HF. In combination with information from RPM, it could improve the care of HF patients. This is especially 
important when patient care is provided by more than one provider, as they may assign different NYHA functional 
classes to the same patient12. The assessment of health status by referring to the KCCQ scores is a more accurate 
method of detecting meaningful changes in health status over time than changes in NYHA functional class, 
thereby offering greater prognostic value11. Furthermore, physicians have a standardized reference to assess the 
patient’s condition12.

Strengths and limitations
To the best of our knowledge, this study was the first to evaluate the reliability of the KCCQ assessment over the 
phone. The results indicated good agreement for all three KCCQ scores between the telephone interview and the 
self-assessment questionnaire. The time between interviews should be short enough to avoid changes in health 
status, but long enough to exclude any memory effects. In our study, the time between administrations of both 
versions of the KCCQ was on average 5.7 ± 2.4 days, ensuring there were likely no changes in the health status of 
the participants between assessments.

Our study has limitations, as it is monocentric and has a relatively small number of cases. However, the 
sample size was adequate to answer the research question, as estimated by the sample size calculation. A further 
limitation of the study is the restriction of the study sample, i.e. the exclusion of patients who were unable to 
be interviewed by telephone. However, this was due to the objective of the study and therefore unavoidable. 
Another limitation of our study is that the telephone interview was conducted by a member of the research team, 
which may have introduced social desirability or interviewer bias.

Conclusion
Our findings provide results supporting the collection of the KCCQ over the phone, which can facilitate 
monitoring HF-specific health status in routine care and in large-scale clinical research. We believe that KCCQ 
data collection over the phone could also work in other languages and countries, but future research should 
confirm this expectation.

Data availability
The datasets used and/or analysed during the current study are available from the corresponding author on 
reasonable request.

Received: 20 November 2024; Accepted: 29 July 2025

References
	 1.	 Groenewegen, A., Rutten, F. H., Mosterd, A. & Hoes, A. W. Epidemiology of heart failure. Eur. J. Heart Fail. 22, 1342–1356. ​h​t​t​p​s​:​

/​/​d​o​i​.​o​r​g​/​1​0​.​1​0​0​2​/​e​j​h​f​.​1​8​5​8​​​​ (2020).
	 2.	 Ponikowski, P. et al. ESC guidelines for the diagnosis and treatment of acute and chronic heart failure: the task force for the 

diagnosis and treatment of acute and chronic heart failure of the European society of cardiology (ESC) developed with the special 
contribution of the heart failure association (HFA) of the ESC. Eur. Heart J. 37, 2129–2200 (2016). (2016).

	 3.	 Green, C. P., Porter, C. B., Bresnahan, D. R. & Spertus, J. A. Development and evaluation of the Kansas City cardiomyopathy 
questionnaire: a new health status measure for heart failure. J. Am. Coll. Cardiol. 35, 1245–1255. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​/​1​0​.​1​0​1​6​/​S​0​7​3​5​-​1​0​
9​7​(​0​0​)​0​0​5​3​1​-​3​​​​ (2000).

	 4.	 Heidenreich, P. A. et al. 2022 AHA/ACC/HFSA guideline for the management of heart failure: A report of the American college of 
cardiology/american heart association joint committee on clinical practice guidelines. Circulation 145, e895–e1032. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​
g​/​1​0​.​1​1​6​1​/​C​I​R​.​0​0​0​0​0​0​0​0​0​0​0​0​1​0​6​3​​​​ (2022).

	 5.	 Brown-Johnson, C. et al. Evaluating the implementation of Patient-Reported outcomes in heart failure clinic: A qualitative 
assessment. Circ. Cardiovasc. Qual. Outcomes. 16, e009677. https://doi.org/10.1161/CIRCOUTCOMES.122.009677 (2023).

	 6.	 Faller, H. et al. [The Kansas City cardiomyopathy questionnaire (KCCQ) -- a new disease-specific quality of life measure for 
patients with chronic heart failure]. Psychother. Psychosom. Med. Psychol. 55, 200–208. https://doi.org/10.1055/s-2004-834597 
(2005).

	 7.	 US Food and Drug Administration (FDA). Qualification of the Kansas City Cardiomyopathy Questionnaire Clinical Summary 
Score and its Component Scores A Patient-Reported Outcome Instrument for Use in Clinical Investigations in Heart Failure. 
(2020). https://www.fda.gov/media/136862/download Accessed 23 October 2024.

	 8.	 Masotta, V. et al. Telehealth care and remote monitoring strategies in heart failure patients: A systematic review and meta-analysis. 
Heart Lung. 64, 149–167. https://doi.org/10.1016/j.hrtlng.2024.01.003 (2024).

	 9.	 Jayaram, N. M. et al. Impact of telemonitoring on health status. Circ. Cardiovasc. Qual. Outcomes. 10. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​/​1​0​.​1​1​6​1​/​C​I​R​
C​O​U​T​C​O​M​E​S​.​1​1​7​.​0​0​4​1​4​8​​​​ (2017).

Scientific Reports |        (2025) 15:28444 7| https://doi.org/10.1038/s41598-025-14179-6

www.nature.com/scientificreports/

https://doi.org/10.1002/ejhf.1858
https://doi.org/10.1002/ejhf.1858
https://doi.org/10.1016/S0735-1097(00)00531-3
https://doi.org/10.1016/S0735-1097(00)00531-3
https://doi.org/10.1161/CIR.0000000000001063
https://doi.org/10.1161/CIR.0000000000001063
https://doi.org/10.1161/CIRCOUTCOMES.122.009677
https://doi.org/10.1055/s-2004-834597
https://www.fda.gov/media/136862/download
https://doi.org/10.1016/j.hrtlng.2024.01.003
https://doi.org/10.1161/CIRCOUTCOMES.117.004148
https://doi.org/10.1161/CIRCOUTCOMES.117.004148
http://www.nature.com/scientificreports


	10.	 Kosiborod, M. et al. Identifying heart failure patients at high risk for Near-Term cardiovascular events with serial health status 
assessments. Circulation 115, 1975–1981. https://doi.org/10.1161/CIRCULATIONAHA.106.670901 (2007).

	11.	 Greene, S. J. et al. Comparison of new York heart association class and Patient-Reported outcomes for heart failure with reduced 
ejection fraction. JAMA Cardiol. 6, 522–531. https://doi.org/10.1001/jamacardio.2021.0372 (2021).

	12.	 Spertus, J. A., Jones, P. G., Sandhu, A. T. & Arnold, S. V. Interpreting the Kansas City cardiomyopathy questionnaire in clinical trials 
and clinical care: JACC State-of-the-Art review. J. Am. Coll. Cardiol. 76, 2379–2390. https://doi.org/10.1016/j.jacc.2020.09.542 
(2020).

	13.	 Musselwhite, K., Cuff, L., McGregor, L. & King, K. M. The telephone interview is an effective method of data collection in clinical 
nursing research: a discussion paper. Int. J. Nurs. Stud. 44, 1064–1070. https://doi.org/10.1016/j.ijnurstu.2006.05.014 (2007).

	14.	 Spertus, J. et al. Monitoring clinical changes in patients with heart failure: a comparison of methods. Am. Heart J. 150, 707–715. 
https://doi.org/10.1016/j.ahj.2004.12.010 (2005).

	15.	 Spertus, J. A. & Jones, P. G. Development and validation of a short version of the Kansas City cardiomyopathy questionnaire. Circ. 
Cardiovasc. Qual. Outcomes. 8, 469–476. https://doi.org/10.1161/circoutcomes.115.001958 (2015).

	16.	 Müller, R. Intraklassenkorrelationsanalyse - Ein Verfahren zur Beurteilung der Reproduzierbarkeit und Konformität von 
Messmethoden (1993).

	17.	 Muller, R. & Buttner, P. A critical discussion of intraclass correlation coefficients. Stat. Med. 13, 2465–2476. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​/​1​0​.​1​0​0​
2​/​s​i​m​.​4​7​8​0​1​3​2​3​1​0​​​​ (1994).

	18.	 McPhail, S. et al. Telephone reliability of the Frenchay activity index and EQ-5D amongst older adults. Health Qual. Life Outcomes. 
7, 48. https://doi.org/10.1186/1477-7525-7-48 (2009).

	19.	 Rocha, V., Jacome, C., Martins, V. & Marques, A. Are in person and telephone interviews equivalent modes of administrating the 
CAT, the FACIT-FS and the SGRQ in people with COPD? Front. Rehabil Sci. 2, 729190. https://doi.org/10.3389/fresc.2021.729190 
(2021).

	20.	 Goetti, P., Achkar, J., Sandman, E., Balg, F. & Rouleau, D. M. Phone administration of the Western Ontario shoulder instability index 
is more reliable than administration via email. Clin. Orthop. Relat. Res. 481, 84–93. https://doi.org/10.1097/corr.0000000000002320 
(2023).

	21.	 Chatterji, R. et al. An equivalence study: are patient-completed and telephone interview equivalent modes of administration for 
the EuroQol survey? Health Qual. Life Outcomes. 15, 18. https://doi.org/10.1186/s12955-017-0596-x (2017).

	22.	 Menon, S., Sonderegger, P. & Totapally, S. Five questions to consider when conducting COVID-19 phone research. BMJ Glob 
Health. 6. https://doi.org/10.1136/bmjgh-2020-004917 (2021).

	23.	 Wu, R. C. et al. Comparing administration of questionnaires via the internet to pen-and-paper in patients with heart failure: 
randomized controlled trial. J. Med. Internet Res. 11, e3. https://doi.org/10.2196/jmir.1106 (2009).

	24.	 Federal Joint Committte (G-BA). Beschluss Richtlinie Methoden vertragsärztliche Versorgung: Telemonitoring bei Herzinsuffizienz 
[Resolution on the guidelines for methods of care by statutory health insurance-accredited physicians: telemonitoring in heart 
failure]. (2020). ​h​t​t​p​s​:​​​/​​/​w​w​​w​.​​g​-​​b​a​.​​d​e​/​d​o​​w​n​l​o​​a​​d​s​​/​3​9​​​-​2​6​1​-​​​4​6​4​8​​/​​2​0​​2​0​​-​​1​2​-​​1​7​​​_​M​V​V​-​R​​L​_​T​e​l​​e​m​o​n​​i​t​o​r​i​n​g​-​H​e​r​z​i​n​s​u​​f​f​i​z​i​​e​n​z​_​B​A​n​z​.​p​d​
f Acessed 13 November 2024.

Acknowledgements
We would like to thank all study participants for their time and effort. Lastly, we would like to thank the Scien-
tific Reports reviewers for their insightful comments and suggestions.

Author contributions
All authors contributed to the conception and design of the work. A.G. was responsible for the data manage-
ment. M.S. was responsible for material preparation and data collection. Data analysis was performed by M.S. 
and V.R. The first draft of the manuscript was written by M.S. and all authors commented on previous versions 
of the manuscript. All authors read and approved the final manuscript.

Funding
Open Access funding enabled and organized by Projekt DEAL. This study took place as part of the preparations 
for the HI-PLUS trial funded by the Federal Joint Committee within the Innovationsfonds (Grant 01NVF19029).

Declarations

Competing interests
M. S., V. R., J. W., A. G. and J.D. report no conflicts of interest. J. A. S. discloses providing consultative services 
on patient-reported outcomes and evidence evaluation to Alnylam, AstraZeneca, Bayer, Janssen, Bristol 
Meyers Squibb, Terumo, Cytokinetics, and Imbria. He holds research grants from the National Institutes of 
Health, the Patient-Centered Outcomes Research Institute, the American College of Cardiology Foundation, 
BridgeBio, Bristol Meyers Squibb, Cytokinetics, Imbria, and Janssen. He owns the copyright to the Seattle 
Angina Questionnaire, Kansas City Cardiomyopathy Questionnaire, and Peripheral Artery Questionnaire and 
serves on the Board of Directors for Blue Cross Blue Shield of Kansas City. C.M. reports research cooperation 
with the University of Würzburg and Tomtec Imaging Systems funded by a research grant from the Bavarian 
Ministry of Economic Affairs, Regional Development and Energy, German Germany (MED-1811-0011 and 
LSM-2104-0002); she is supported by the German Research Foundation (DFG) within the Comprehensive 
Research Center 1525 'Cardio-immune interfaces’ (453989101, project C5) and receives financial support from 
the Interdisciplinary Center for Clinical Research - IZKF Würzburg (advanced clinician-scientist program; 
AdvCSP 3). She further received advisory and speakers honoraria as well as travel grants from Tomtec, 
Edwards, Alnylam, Pfizer, Boehringer Ingelheim, Eli Lilly, SOBI, AstraZeneca, NovoNordisk, Alexion, Janssen, 
Bayer, Intellia, and EBR Systems; she serves as principal investigator in trials sponsored by Alnylam, Bayer, 
NovoNordisk, Intellia and AstraZeneca. P.U.H. reports grants from the German Ministry of Research and 
Education, European Union, German Parkinson Society, University Hospital Würzburg, the German Heart 
Foundation, Federal Joint Committee within the Innovationfond (Grant 01NVF19029), German Research 
Foundation, Bavarian State, German Cancer Aid, Charité–Universitätsmedizin Berlin (within Mondafis; 
supported by an unrestricted research grant to the Charité from Bayer), University Göttingen (within FIND-

Scientific Reports |        (2025) 15:28444 8| https://doi.org/10.1038/s41598-025-14179-6

www.nature.com/scientificreports/

https://doi.org/10.1161/CIRCULATIONAHA.106.670901
https://doi.org/10.1001/jamacardio.2021.0372
https://doi.org/10.1016/j.jacc.2020.09.542
https://doi.org/10.1016/j.ijnurstu.2006.05.014
https://doi.org/10.1016/j.ahj.2004.12.010
https://doi.org/10.1161/circoutcomes.115.001958
https://doi.org/10.1002/sim.4780132310
https://doi.org/10.1002/sim.4780132310
https://doi.org/10.1186/1477-7525-7-48
https://doi.org/10.3389/fresc.2021.729190
https://doi.org/10.1097/corr.0000000000002320
https://doi.org/10.1186/s12955-017-0596-x
https://doi.org/10.1136/bmjgh-2020-004917
https://doi.org/10.2196/jmir.1106
https://www.g-ba.de/downloads/39-261-4648/2020-12-17_MVV-RL_Telemonitoring-Herzinsuffizienz_BAnz.pdf
https://www.g-ba.de/downloads/39-261-4648/2020-12-17_MVV-RL_Telemonitoring-Herzinsuffizienz_BAnz.pdf
http://www.nature.com/scientificreports


AF; supported by an unrestricted research grant to the University Göttingen from Boehringer-Ingelheim), 
University Hospital Heidelberg (within RASUNOA-prime; supported by an unrestricted research grant to the 
University Hospital Heidelberg from Bayer, Bristol-Myers Squibb, Boehringer-Ingelheim, and Daiichi Sankyo), 
outside the submitted work. S.S. reports grants from the Federal Joint Committee within the Innovationfond 
(Grant 01NVF19029) and research support by the German Federal Ministry of Education and Research 
(BMBF). He has received consultancy and lecture fees from Akcea, AstraZeneca, Bayer, Boehringer Ingelheim, 
Novartis, NovoNordisk, Pfizer. His department received case payments for study participation from Akcea 
Therapeutics, Alnylam, and IONIS.

Ethics approval and consent to participate
Informed consent was obtained from all participants of the study. The study was performed in accordance 
with the Declaration of Helsinki and all methods were fully approved by the ethics committee of the Medical 
Faculty of the University Würzburg (No.: 27/21-am). The responsible data protection officer approved the data 
management concept.

Additional information
Supplementary Information The online version contains supplementary material available at ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​/​1​
0​.​1​0​3​8​/​s​4​1​5​9​8​-​0​2​5​-​1​4​1​7​9​-​6​​​​​.​​

Correspondence and requests for materials should be addressed to M.S.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access   This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give 
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and 
indicate if changes were made. The images or other third party material in this article are included in the article’s 
Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy 
of this licence, visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2025 

Scientific Reports |        (2025) 15:28444 9| https://doi.org/10.1038/s41598-025-14179-6

www.nature.com/scientificreports/

https://doi.org/10.1038/s41598-025-14179-6
https://doi.org/10.1038/s41598-025-14179-6
http://creativecommons.org/licenses/by/4.0/
http://www.nature.com/scientificreports

	﻿Reliability of a German version of the Kansas City Cardiomyopathy Questionnaire (KCCQ) administered via telephone
	﻿Methods
	﻿Patient recruitment and data collection
	﻿Kansas City cardiomyopathy questionnaire 23 (KCCQ-23)
	﻿Changes in the questionnaire for the telephone interview
	﻿Data analysis
	﻿Ethical considerations

	﻿Results
	﻿Discussion
	﻿Strengths and limitations

	﻿Conclusion
	﻿References


