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Validity and reliability of the heart
failure-specific health literacy scale
in Turkish
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Inadequate health literacy is common among adults with HF. The disease management process in HF
closely depends on health literacy. No questionnaire is used to assess health literacy among Turkish
patients with heart failure. This study aimed to determine the validity and reliability of the Turkish
form of the ‘Heart Failure-Specific Health Literacy Scale’. The research is a methodological study
design. The study was conducted at the cardiology clinic between May and July 2021, located in the
eastern part of Turkiye. The study sample consisted of 121 patients with HF. Data were collected using
the Personal Information Form and the Heart Failure-Specific Health Literacy Scale. The patients’
mean age was 62.88 +12.55 and 66.9% were men. Based on the factor analysis, three factors with
eigenvalue above 1 have been identified. These model has been determined as x?>=80.209, sd =49 and
p=0.003. The fit indices were as follows: x?/SD =1.637; RMSEA =0.073, GF1=0.90, CFI=0.94, IFI=0.95,
TLI=0.92 and NFI1=0.87. The scale has a total Cronbach’s alpha of 0.66. With test-retest analysis, it
was determined that it had a good, positive and significant correlation in terms of both the scale and
its sub-dimensions. The Turkish form of the form is a valid and reliable tool.

Keywords Cardiovascular disease, Heart failure, Health literacy, Methodological study, Validity and
reliability

Cardiovascular diseases (CVD) are one of the major health problems worldwide. According to the World Health
Organisation (WHO) report, they are the leading cause of all deaths worldwide each year'. In fact, it is known
that by changing modifiable risk factors, the risk of cardiovascular diseases can be reduced and thus more than
half of the deaths and disabilities caused by cardiovascular diseases can be reduced. However, deaths and dis-
abilities caused by cardiovascular diseases are increasing day by day due to the inability of individuals or patients
to perform healthy lifestyle behaviors> At the same time, Despite advances in the treatment of heart failure (HF),
HF is one of the cardiovascular diseases with a high rate of morbidity and mortality>.

As with all chronic diseases, lifelong management of HF is important. Many of the adverse effects of HF are
associated with a lack of self-care. In chronic diseases, individuals are expected to voluntarily adopt healthier
behaviours and take responsibility for managing their diseases®. At this point, the concept of health literacy,
which is effective in accessing information, comprehending, evaluating and putting it into behaviour, is impor-
tant for individuals to manage their diseases effectively®. Considering the world population in general, health
literacy levels were stated to be at low levels, which is considered as a global problem®”.Inadequate health lit-
eracy is defined as individuals’ limited ability to obtain, interpret, and understand basic information and health
services necessary to make appropriate health decisions. Low levels of health literacy are associated with poor
understanding of health information, medical education, and adherence to instructions, less engagement in
preventive behaviors, delayed detection of diseases, inability to practice self-care skills, and failure to adhere to
healthy lifestyle behaviors®.

A meta-analysis showed that inadequate health literacy is common among adults with HF and is associated
with mortality and hospitalisation®. Additionally, it has been emphasised that the disease management process
in HF depends on both literacy and health literacy/mathematical ability and that low literacy is closely associated
with inadequate self-care in HF'. As can be seen, individuals with HF can benefit from appropriate and sufficient
health literacy to manage their disease effectively. Assessing the health literacy of individuals with HF is the first
step in improving this area. No Turkish form was found in the literature that assesses health literacy specifically
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for individuals with HE To assess the health literacy levels of these individuals and to provide evidence-based
data, valid and reliable data collection tools are necessary for the process of planning health educational pro-
grammes for individuals with HE, which is becoming more common across the country. In this direction, the
study aims to determine the validity and reliability of the Turkish form of the ‘Heart Failure-Specific Health
Literacy Scale’

Method

Study design

To assess the psychometric properties of the Turkish version of the Heart Failure-Specific Health Literacy Scale,
a methodological study design was used.

Setting and participants

The research was conducted at the cardiology clinic between May and July 2021, located in the eastern part of
Tiirkiye. In instrument testing, experts recommend including 10 people for every item on the instrument''. The
study sample consisted of 121 patients to test the reliability and validity of the scale, which consists of 12 items.
The inclusion criteria for patients with HF included the following: (1) aged 18 years or older; (2) speaks and
understands Turkish; (3) diagnosed with HF diagnosis for at least 6 months; and (4) willingness to participate
in the research. The exclusion criteria were the following: (1) individuals who are illiterate and do not want to
participate in the study.

Data collection and instruments
Data were collected using the Personal Information Form and the online form of the Heart Failure-Specific
Health Literacy Scale. The data was collected via Google Forms from patients with HF registered to the cardiol-
ogy service of a university hospital. For the test-retest administration, the scale was filled in again through a
telephone interview with 30 patients two weeks after the first administration.

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

® Personal information form: It consisted of seven questions to determine identifying characteristics of the
participants including age, sex, employment status, marital status, educational status, number of individuals
living together and where they live.

® Heart failure-specific health literacy scale: The scale was developed by Matsuoka et al. (2016)'%. To measure
the health literacy of patients with HF. This scale includes 12 items that are rated on a four-point Likert-type
scale, from 1 (I completely agree) to 4 (I do not agree at all). The scale consists of three sub-dimensions:
Functional HL dimension measures ‘the ability to read and write, communicative HL measures ‘the ability
to gather and transmit information’ and critical HL measures ‘the ability to critically examine information’
The scale includes a total score and scores in three sub-dimensions: functional (i.e. items 1-4), communica-
tive (i.e. items 5-8) and critical (i.e. items 9-12). Items between 1 and 4 on the scale are scored inversely. The
total score is calculated by summing the item totals. A higher score indicates a better health literacy level.
The reliability of the original scale ranges from a Cronbach’s alpha of 0.71, 0.73, 0.68 to 0.69 for total HL,
functional HL, communicative HL and critical HL, respectively'2.

Data analysis

Data were analysed using SPSS Version 24.0 and AMOS Version 25.0 (SPSS Inc., Chicago, IL). Demographic data
were analysed with percentage and average. Content validity index, explanatory and confirmatory factor analyses
have been used for validity. The content validity of the instrument was assessed based on the content validity
index (CVI), while the construct validity was examined through an exploratory factor analysis (EFA) and CFA. To
ensure data adequacy, the Kaiser-Meyer-Olkin (KMO) test and the Bartlett’s test of sphericity were used for the
factor analyses. As with the original scale, the Maximum Likelihood method and the promax rotation technique
were used for the EFA. CFA was performed to evaluate the factor structure for adequate model fit with multiple
fit indices. Multicollinearity has been assessed, and the items’ VIF and tolerance values have been analysed for
confirmatory factor analysis. Cronbach’s alpha was used to estimate the internal consistency. Item-to-total and
inter-item correlations were estimated using Pearson’s correlation coefficient. Test-retest analyses and intraclass
correlation calculation (ICC) have been used. Response bias in the scale has been analysed through the Hotel-
ling T2 test. The scale’s collectability has been assessed through the Tukey collectability analysis. All tests were
performed at a statistical significance level of p <0.05.

Procedures

Language validity

For language validity, two English linguists whose native language is Turkish independently translated the scale
from English to Turkish. Later, the researchers evaluated the most accurate translation for each item and devel-
oped a joint Turkish text. The scale translated into Turkish was compared with its original form by the retransla-
tion method after being translated back into English by two linguists who are fluent in both Turkish and English.
Finally, inappropriate terms were reviewed and language validity was ensured.
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Content validity

The draft scale was submitted to 10 experts (2 cardiologists, 3 clinical nurse specialising in cardiovascular nurs-
ing, 4 nurse scientists and 1 clinical psychologists) to assess the content validity of the measures. The experts
evaluated the items’ language and content. To assess content validity, the scale items were scored between 1 (not
appropriate) and 4 (completely appropriate). Points were assessed using the scope of the validity index.

Preliminary stage

Based on expert opinions, the draft was revised and was administered to 20 nonparticipants who complied with
the sample characteristics. The scale was then decided to be applied to a larger group since no negative feedback
was received regarding the items’ clarity.

Ethical considerations

Permission to use the English version of the scale was obtained from the original authors via e-mail. This study
complied ethically with the declaration of Helsinki and was approved by the Ege University Institutional Review
Board in Izmir, Tiirkiye (IRB No: 21-11.1 T/54). A written informed consent was obtained from all study par-
ticipants. The details disclosed included the study purpose, confidentiality, participants’ autonomy, voluntary
participation and freedom to withdraw from participating at any time. All of the participants completed the
questionnaires for approximately 10-15 min.

Results

Descriptive sample characteristics

The study participants’ mean age was 62.88 +12.55 (min, 23; max, 86); 66.9% were men, 46.3% of them were
primary school graduates and 86.0% were married.

Validity analysis

Content validity

Following the review of the scales’ items by ten experts, some items were re-evaluated, no items were removed
from the scale and the I-CVI ranged from 0.89 to 1.00 and the S-CVI was 0.94.

Construct validity

Bartlett’s test of sphericity showed that Kaiser-Meyer-Olkin (KMO) was 0.772 and x*>=593.755, df=66 and
p=0.000. Based on the factor analysis, three factors with eigenvalue above 1 have been identified. Table 1 shows
the eigenvalue and variance explained by the factors.

The first, second and third factors explain 29.2%, 17.6% and 6.8% of the total variance, respectively. These
factors explained 53.6% of the total variance. The factor loading of the first, second and third factors ranged from
0.660-0.861, 0.261-0.964 and 0.333-0.863, respectively (Table 1).

The three-factor model has been determined as x*=80.209, sd =49 and p=0.003. The fit indices were as
follows: x*/SD =1.637; RMSEA =0.073, GF1=0.90, CFI1=0.94, IF1=0.95, TLI=0.92 and NFI=0.87 (Table 2).

Factor loading
Items Factor 1 Factor 2 | Factor 3
Item 1 0.660
Item 2 0.838
Item 3 0.861
Item 4 0.730
Item 5 0.743
Item 6 0.964
Item 7 0.614
Item 8 0.261 0.511
Item 9 0.333
Item 10 0.436
Item 11 0.863
Item 12 0.550
Eigenvalue 3.936 2.476 1.398
Explained variance (%) 29.211 17.612 6.815
Total explained variance (%) 53.637
KMO 0.772
Bartlett x* (p) 593.755 (0.000)

Table 1. The explanatory factor analysis results of the turkish version of the heart failure-specific health
literacy scale.
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x2

SD

x?/SD

RMSEA

GFI

CFI

IFI

NFI

TLI

Three-factor model 80.209

49

1.637

0.073

0.90

0.94

0.95

0.87

0.92

Table 2. Model fit indices of the scale. y2, Chi-square; RMSEA, root mean square error of approximation;
GFI, goodness-of-fit index; CFI, comparative fit index; IFI, incremental fit index; NFI, normed fit index; TLI,
Tucker-Lewis Index.

The CFA results indicated that factor loading of the first sub-dimension ranged between 0.62 and 0.85, fac-
tor loadings of the second sub-dimension ranged between 0.66 and 0.88 and factor loadings of the third sub-
dimension ranged between 0.17 and 0.83 (Fig. 1).

Reliability analysis
The scale has a total Cronbach’s alpha of 0.66. The first, second and third sub-dimensions have a Cronbach’s alpha
of 0.85, 0.79 and 0.67, respectively. The correlations of the scale items with the scale total score were found in
the range of 0.320-0.642, and the corrected item-sub-dimension total score correlation ranged between 0.276
and 0.750 (Table 3). The Turkish scale’s Hotelling T-square value was determined to be 257.184, F=21.432 and
p=0.000. In Tukey additivity analysis, F=0.018 and p=0.892 (Fig. 2).

Test-retest analysis showed that no statistically significant difference was found between the test-retest
mean scores of the second and third sub-dimensions of the scale (p>0.05). However, a statistically significant
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Figure 1. Confirmatory factor analysis of the heart failure-specific health literacy scale.

Item-sub-dimensions total
Items Total scale cronbach’s alpha Sub-di ions’ cronbach’s alpha Item-total score correlations (1)* score correlations (r)*
Item 1 0.320 0.571
Item 2 0.370 0.749
0.85
Item 3 0.496 0.745
Item 4 0.399 0.667
Item 5 0.461 0.597
Item 6 0.536 0.750
0.66 0.79
Item 7 0.409 0.571
Item 8 0.468 0.497
Item 9 0.529 0.431
Ttem 10 0.330 0.276
0.67
Item 11 0.617 0.539
Ttem 12 0.642 0.572

Table 3. Reliability of the HF-Specific HL Turkish Version (n=121). *p <.001.
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KALP YETERSIZLIGINE OZGU SAGLIK OKURYAZARLIGI OLCEGI

Agagidaki sorulan uygun yanit igaretleyerek cevaplaymiz.
Aszamdaki sorulann her bir icin litfen cevabinizi en ivi tamimlayan sayiyi bir daire icine alin.
Bir zoruyu naszil cevaplayacafimizdan emin degilseniz, litfen verebileceginiz en iyi cevabi
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degil uygun uygun

Son
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Hastanalerden ve eczanelerden alinan regstelen ve brogirlen ckmak
zordur.

!,ﬂ.l

Hastana ve eczanelarden zlman ragets va brogirlerde anlamadizim
termmler vardar.

Haztane ve sczanelarden zlman ragets ve brogirlenin iperiZim anlamak
zordur.

Hastana ve eczanelarden alman el kitaplan ve belzelare vazmak zordur.

L4
v

Saghk profasyonalleri da dzhil olmak fzare bana vakan olan kisilerle
kzlp veterzizh korme=imda tatmm edict konusmalar vapabilirnm

Kalp vetersizliZinm tedavizi, belirtilen ve ginlik énlemler ile ilzili
bilgileri anlavabilinnm

;—-J

Mafes darhify, carpmti ve 8dem gibi kalp vetersizhis: belirhilerinde
degizikliklen fark ederim.

Kalp veterzizlizi ve tedavizi ile 1lzih bilzilern bamm 10in gacerli olup
olmadiFim merak ederim.

Televizyondan, radvodan ve mtermettan kalp vetersizlizi hakkonda bilg
Edmn- I m‘ .

10.

Kalp veterzizliz ve tedaviziyle ilgili lalzlenm givembirlizi konusunda
siiphelarim vardir.

11.

Kalp vaterzizliz ve tedaviziyle ilgili balzilenn degr olup clmadizim
sorar ve kontrol ederim.

Eand kararlanm: vermek iom hastanaler ve tedaviler hakdomda bilzi
Edmn. I ]m' .

Figure 2. Turkish form of the ‘heart failure-specific health literacy scale’

difference was found between the test-retest mean scores of the first sub-dimension of the scale (p <0.05). The
two measurements were determined to have a good correlation, positive and significant for both the scale and its
sub-dimensions (p <0.05) (Table 4). The ICC calculated for the two measurements were determined to be 0.729.

Discussion

This research aimed to evaluate the validity and reliability of the Turkish form of the Heart Failure-Specific
Health Literacy Scale. The scale, with its three sub-scales and 12 items, was found to be a valid and reliable tool

to be used in the Turkish culture.

The I-CVI and S-CVI values of the Turkish version of the scale were higher than 0.80. This result indicated
that the items in the scale adequately represented the characteristics to be measured regarding quantity and
quality”’”. In the studies conducted with other versions of the scale, CVI value in Persian and Chinese versions
was found to be higher than the recommended value. However, the CVI value was observed to have not been

evaluated in the original scale study.
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Scale and sub-scales | Test M+SD | Retest M+SD |t ? r P
HF-specific HL 33.33+£6.72 | 32.06+4.12 1.3570.185 | 0.650 0.000
Functional HL 9.26+3.47 7.96+2.95 2.258 0.032 | 0.5290.003
Communicative HL 12.66+3.04 | 12.96+2.63 0.529 0.601 | 0.407 0.025
Critical HL 11.40+£3.10 | 11.13+£2.43 0.5100.614 | 0.486 0.006

Table 4. Test-retest reliability analysis of the HF-specific HL Turkish version (n=121).

The KMO values were classified as excellent (1.00-0.90), very good (0.89-0.80), good (0.79-0.70), moderate
(0.69-0.60), poor (0.59-0.50) and insufficient when it is below 0.50. In this study, since the KMO value of the
scale was higher than 0.70, the sample size for factor analysis was considered to be at a good level'? Turkey. (2016).

The eigenvalue must be > 1 to determine the number of factors®. In this study, the scale was observed to have
three sub-dimensions. The three sub-dimensions explained 53.6% of the total variance. The literature shows
that variance ratios explained between 50 and 60% are generally quite high'®?. In the study with the original
scale, the three-factor scale explained 55.95% of the variance. The validity and reliability study using the scale’s
Chinese version found that the three-factor structure explained 64.62% of the total variance** . The three-factor
structure has been found in the scale’s Persian version®. In order for patients with HF to change their daily lives
and evaluate the signs and symptoms related to their disease, appropriate information should be obtained and
self-care behaviours should be used effectively. Therefore, evaluating the functional HL alone is insufficient. In the
Turkish version of the scale, the first, second and third sub-dimensions were named as functional, communica-
tive and critical HL, respectively. The three-dimensional structure of the scale will contribute to the evaluation
of the patients’ HL from a multidimensional perspective'>.

As aresult of EFA, the factor loadings of the three-factor scale were > 0.30 as recommended by the literature,
except for the 8th item!'$2627,

Item 8 T wonder if the information about HF and its treatment applies to me’ has a factor loading of 0.26. In
the original scale, this item had a factor loading of 0.61. In the Persian version, the factor loadings of all items
ranged between 0.56 and 0.88, and the factor loading of item 8 was the lowest compared to the other items
(0.56)**. In the Chinese version, the factor loading of this item was 0.553 and was lower than other items®.
The eight items in the original and other versions were not removed from the scale, and the number of items
remained 12 as in the original scale.

Based on the CFA analysis results, five of the seven fit indices (RMSEA, NFI, GFI, IFI and CFI) showed good
fit and two (x 2/df, TLI) showed excellent fit*®. CFA was not performed in the original study. The scale’s Chinese
version showed that five of the six fit indices have an acceptable fit.

The correlation value should be > 0.20, positive and as close to 1 as possible?”. This study showed the correla-
tion value of each item with the total score on the scale in ranged between 0.32 and 0.64. Moreover, the item-total
score correlation coefficients were positive and > 0.20, and no item was removed from the scale. Hence, all items
in the scale showed a high correlation with the total score, the scale measured the desired quality sufficiently
and the scale’s item reliability was high.

In this study, as a result of the reliability analysis of the Turkish version of the scale, the Cronbach’s alpha
coefficients of the whole scale, the second sub-dimension and the third sub-dimension were between 0.60 and
0.79, so it was considered highly reliable. The Cronbach’s alpha value of the first sub-dimension was between
0.80 and 1.00, so it was also considered highly reliable!*. The original scale had a Cronbach’s alpha of 0.71, 0.73,
0.68 and 0.69 for total HL, functional HL, communicative HL and critical HL, respectively'2. The scale’s Chinese
version had Cronbach’s alpha values of 0.87 for the overall scale and 0.84, 0.72 and 0.69 for the three dimensions,
respectively, indicating acceptable internal consistency®*. The Persian version of the scale had a Cronbach’s alpha
values higher than 0.70%.

The test-retest results of the scale and its sub-dimensions showed that the scale was invariant over time
and with consistent results. The original scale also indicated that the test-retest result had a good test-retest
reliability!’. Test-retest evaluation of the scale’s Persian version showed that the stability of the scale was satis-
factory to good®.

Conclusion

In conclusion, study findings showed that Turkish form of the Heart Failure-Specific Health Literacy Scale is
a valid and reliable tool. The scale is easy to use and is recommended to be used as a screening tool in various
settings including the hospital, clinic or health centre to identify HF patients with low HL levels. The scale can
be utilised in future research and nursing practice to improve the health literacy of HF patients and to guide
them in doing self-care.

Limitations
The study limitation is that the sample of the study consists of patients receiving health services from only one
centre.

Received: 13 March 2024; Accepted: 2 May 2024
Published online: 06 May 2024

Scientific Reports |

(2024) 14:10338 | https://doi.org/10.1038/s41598-024-61154-8 nature portfolio



www.nature.com/scientificreports/

References

1. WHO. Cardiovascular diseases (2021).

2. Raesi, R. et al. Risk factors of acute coronary syndrome: the experience from Iran. Open Public Health ]. https://doi.org/10.2174/
18749445-v16-€230913-2023-131 (2023).

3. McDonagh, T. A. et al. Corrigendum to: 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure:
developed by the task force for the diagnosis and treatment of acute and chronic heart failure of the european society of cardiology
(ESC) With the special contribution of the heart failure association (HFA) of the ESC. Eur. Heart J. 42, 4901. https://doi.org/10.
1093/eurheartj/ehab670 (2021).

4. Mackey, L. M., Doody, C., Werner, E. L. & Fullen, B. Self-management skills in chronic disease management: what role does health
literacy have?. Med. Decis. Making 36, 741-759. https://doi.org/10.1177/0272989X16638330 (2016).

5. Guntzviller, L. M., King, A. J., Jensen, J. D. & Davis, L. A. Self-efficacy, health literacy, and nutrition and exercise behaviors in a
low-income, hispanic population. J. Immigr. Minor. Health 19, 489-493. https://doi.org/10.1007/s10903-016-0384-4 (2017).

6. Liu, H. et al. Assessment Tools for health literacy among the general population: a systematic review. Int. J. Environ. Res. Public
Health https://doi.org/10.3390/ijerph15081711 (2018).

7. Ozdemir, S., Ak¢a, H. §, Algin, A. & Kokulu, K. Health literacy in the emergency department: a cross-sectional descriptive study.
Eur. J. Emerg. Med. 19, 94-97 (2020).

8. Raesi, R. et al. Assessment of health literacy and self-care behaviors among patients discharged from covid-19 wards. Arch. Adv.
Biosci. 13, 1-9 (2022).

9. Peberdy, M. A. et al. Part 9: post-cardiac arrest care: 2010 american heart association guidelines for cardiopulmonary resuscitation
and emergency cardiovascular care. Circulation 122, S768-786. https://doi.org/10.1161/CIRCULATIONAHA.110.971002 (2010).

10. Chobanian, A. V. et al. Seventh report of the joint national committee on prevention, detection, evaluation, and treatment of high
blood pressure. Hypertension 42, 1206-1252. https://doi.org/10.1161/01.HYP.0000107251.49515.c2 (2003).

11. Aksayan, S. & Gozim, S. Guide for transcultural adaptation of the scale II: psychometric characteristics and cross cultural com-
parison. Hemsirelikte Arastirma Gelistirme Dergisi 4, 9-14 (2002).

12. Matsuoka, S. et al. Development and Validation of a heart failure-specific health literacy scale. J. Cardiovasc. Nurs. 31, 131-139.
https://doi.org/10.1097/JCN.0000000000000226 (2016).

13. Alpar, R. Applied statistics and validity-reliability with examples from sports, health and educational sciences (Detay Publishing,
2018).

14. Burns, N. & Grove, S. in The practice of nursing research (Philadelphia, PA: W. B. Saunders, 2009).

15. Buyukozturk, S. Data analysis hand book for social sciences 16th edn. (Cantekin Printing Houses Pegem Publishing. Ankara, 2012).

16. Rubio, D. M., Berg-Weger, M., Tebb, S. S., Lee, E. S. & Rauch, S. Objectifying content validity: conducting a content validity study
in social work research. Social Work Res. 27, 94-104 (2003).

17. Yurdugul, H. ( Ulusal Egitim Bilimleri Kongresi, Denizli, 2005).

18. DeVellis, R. Scale development 3a edn. (Sage Publication, 2012).

19. Hayran, M. & Hayran, M. Basic statistic for health research. (Art Ofset Maatbacilik Yayincilik,Ankara, 2011).

20. Jonhson, B. & Christensen, L. Educational research: quantitative, qualitative, and mixed approaches (SAGE Publication Inc, 2014).

21. Kalaycy, S. SPSS Applied Multivariate Statistics Techniques. (BRC Printing, Ankara, Turkey, 2016).

22. Field, A. Discovering statistics using IBM SPSS statistics 5th edn. (Sage Publication, 2018).

23. Balci, A. Research methods, techniques, and principles in social sciences 9th edn, (Pegem Academy Publishing, 2011).

24. Yue, M., Zhang, L., Lu, Y. & Jin, C. Translation and psychometric evaluation of the Chinese version of the heart failure-specific
health literacy scale. Int. J. Nurs. Sci. 3, 342-346 (2016).

25. Barati, M., Taheri-Kharameh, Z., Farghadani, Z. & Rasky, E. Validity and reliability evaluation of the persian version of the heart
failure-specific health literacy scale. Int. J. Commun. Based Nurs Midwifery 7, 222-230. https://doi.org/10.30476/[JCBNM.2019.
44997 (2019).

26. Polit, D. & Beck, C. Nursing research: generating and assessing evidence for nursing practice 10th edn. (Wolters Kluwer, PA, 2017).

27. Sencan, H. Reliability and validity in social and behavioral measures 2nd edn. (Segkin Publishing, 2005).

28. Vieira, A. Interactive LISREL in Practice: Getting Started with a SIMPLIS Approach (Springer, 2011).

Author contributions
A K. and E.K. wrote the main manuscript text and A.K. prepared figures. O.B. and PT.T. data collection. All
authors reviewed the manuscript.

Competing interests
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to E.K.

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) 2024

Scientific Reports |

(2024) 14:10338 | https://doi.org/10.1038/s41598-024-61154-8 nature portfolio


https://doi.org/10.2174/18749445-v16-e230913-2023-131
https://doi.org/10.2174/18749445-v16-e230913-2023-131
https://doi.org/10.1093/eurheartj/ehab670
https://doi.org/10.1093/eurheartj/ehab670
https://doi.org/10.1177/0272989X16638330
https://doi.org/10.1007/s10903-016-0384-4
https://doi.org/10.3390/ijerph15081711
https://doi.org/10.1161/CIRCULATIONAHA.110.971002
https://doi.org/10.1161/01.HYP.0000107251.49515.c2
https://doi.org/10.1097/JCN.0000000000000226
https://doi.org/10.30476/IJCBNM.2019.44997
https://doi.org/10.30476/IJCBNM.2019.44997
www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Validity and reliability of the heart failure-specific health literacy scale in Turkish
	Method
	Study design
	Setting and participants
	Data collection and instruments

	Data analysis
	Procedures
	Language validity
	Content validity
	Preliminary stage
	Ethical considerations

	Results
	Descriptive sample characteristics
	Validity analysis
	Content validity
	Construct validity
	Reliability analysis


	Discussion
	Conclusion
	Limitations
	References


