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ARTICLE INFO ABSTRACT

Keywords: Aim: The study was conducted methodologically to evaluate the validity and reliability of the KTUT scale in
Kidney transplantation kidney transplant recipients.
Knowledge

Material and Method: The population of the study consisted of kidney transplant patients at a private hospital
group in Istanbul, while the sample comprised patients who met the inclusion criteria and volunteered for the
study. Based on ten times the number of scale items, 220 individuals were included in the sample to prevent data
loss and to ensure high representativeness. In the study, data collection tools such as the "Patient Information
Form" and the "KTUT" scale were employed. The test-retest study was repeated two weeks later with 50 par-
ticipants. The participants in the retest were not included in other tests of the scale.

Findings: The overall content validity index of the scale (S-CVI/Ave) was found to be 0.93. According to the
experts’ opinions, the content validity of the scale is high, and the majority of the items have been deemed
appropriate for the measurement purpose. The internal consistency reliability coefficient of the scale (Cronbach’s
Alpha) was calculated as 0.789. This threshold indicates that the scale possesses an acceptable level of reliability
for use at the group level. In addition, the results of the study reveal that the scores of the K-TUT scale show a
significant difference in the 27 % lower and 27 % upper groups.

Conclusion: As a result of the study, the K-TUT scale has been shown to reliably distinguish knowledge levels and
to be an effective measurement tool in the field of kidney transplant.

It is thought that using the Turkish version of the K-TUT to evaluate the knowledge levels of kidney transplant
recipients will contribute to evaluation of developed programs and the improvement of patients’ treatment
processes.

Reproducibility of results
Validation study

1. Introduction

As the incidence of end-stage kidney disease increases, it is becoming
a significant health issue. According to the Organ Procurement and
Transplantation Network data, 40,439 kidney transplants were per-
formed in the United States in 2024. Based on the Turkish Nephrology
Association’s 2022 data, 3621 kidney transplants were performed in
Tiirkiye in 2022."? Kidney transplant is recognized as the most effective
treatment for patients with end-stage kidney failure. However, compli-
cations related to surgery, immunosuppressives and immunologic sys-
tem can still occur after transplantation.” This situation necessitates
early and regular follow-up after kidney transplant, management of
immunosuppressive therapies, prevention of complications, patient ed-
ucation and psychosocial support, and long-term monitoring.”

Maintaining optimal health and well-being in kidney transplant pa-
tients continues to pose challenges due to the complex self-management
and lifelong follow-up required.® The selection of the donor kidney, the
transplant operation, post-operative care, the use of immunosuppressive
drugs, and lifestyle changes are topics that require patients’ knowledge
and control.®” Lack of information after transplantation can negatively
impact treatment adherence, health outcomes, and quality of life. The
primary goal of patient education, which is one of the most important
steps in the post-kidney transplant care process, is to help patients ac-
quire the necessary skills for daily life without any issues and to enable
them to cope with physiological and psychosocial problems. Therefore,
developing effective educational interventions and information assess-
ment tools to increase patients’ knowledge levels can enhance the suc-
cess of treatment processes and improve patient satisfaction.®° It has
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been determined that the education provided after transplantation in
ERAS protocols allows the patient to manage their expectations, helps
them prepare psychologically, and increases adherence to ensure rapid
recovery.' %!

Patient education can improve treatment adherence and quality of
life by controlling side effects and complications. Many studies have
examined the patient’s perspective on life or quality of life after kidney
transplantation. In the literature, there are no validated tools available
to measure knowledge-based outcomes. A valid and reliable assessment
tool can play a crucial role in identifying the information needs of kidney
transplant recipients, developing educational strategies, and improving
patient outcomes. In light of this information, the aim of this study is to
identify the educational deficiencies of patients prior to education,
address misconceptions, adapt the KTUT scale—originally developed to
measure educational outcomes—into Turkish, and conduct validity and
reliability studies.

2. Material and method
2.1. Aim and type of the study

The study was conducted methodologically to evaluate the validity
and reliability of the KTUT scale in kidney transplant recipients.

2.2. Population and sample of study

The population of the study consisted of kidney transplant patients at
a private hospital group in Istanbul, while the sample comprised patients
who met the inclusion criteria and volunteered for the study. For the
sample size, it is stated that the number of items should be at least five
times (Bryman and Cramer, 2001), ten times (Nunnally, 1978), or fifteen
times (Gorusch, 1983) the number of items.'>'*'* In this study, a
sample of 220 participants was selected, ensuring a sample size ten times
the number of scale items to prevent data loss and enhance the repre-
sentativeness of the results.

2.3. Inclusion criteria

- Being over 18 years old

- Being literate

-Being volunteer to participate in the study
- Having had a kidney transplant

2.4. Exclusion criteria

- Having communication problems or psychiatric problems
- Having had more than one kidney transplant

2.5. Data collection tools

In the study, data collection tools such as the "Patient Information
Form" and the "KTUT" scale were employed.

2.6. Patient information form

The Patient Information Form was developed by the researchers in
line with the literature. The form consists of 9 questions (age, gender,
marital status, education level, employment status, duration of chronic
kidney failure, dialysis status, donor type, donor characteristics).

2.7. KTUT scale

The KTUT scale was developed by Rosaasen N et al. (2017) to assess
the knowledge of kidney transplant patients regarding transplantation
and its management.'® The K-TUT consists of 9 true/false and 13
multiple-choice questions, and scores are based on the number correct
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answers [YES/NO format] of 69 items (each with >1 potential answer).
Each statement was dichotomized (“correct” or “incorrect”). A point was
given for each correct answer chosen, and the scores were summed and
converted to percentages. A perfect score (100 %) equated to a total of
69 points. Cronbach o ranged from 0.794 to 0.875 in all cohorts indi-
cating favorable internal consistency.

Data Collection: After obtaining permission from the authors via
email and approval from the ethics committee for the use of the scale,
the study was initiated. In the creation of the Turkish version of the K-
TUT, the first step was to evaluate language validity and cultural dif-
ferences. The scale was translated into Turkish by expert translators in
the field, and then its linguistic validity was evaluated by back-
translation into the original language. One of the most preferred
methods for ensuring linguistic validity is the back-translation method.
In this study, the translation of the K-TUT scale in terms of linguistic
equivalence was carried out by two linguists proficient in both English
and Turkish. In line with the positive expert opinions, it was decided that
the K-TUT was linguistically compatible. The readability level of the
education booklet was calculated by the researcher using Atesman and
SMOG readability formulas. The readability level of the scale was
calculated according to Atesman (consisting of 55 sentences and 1100
words, with 202 words having 3 or more syllables). According to the
SMOG formula, words with three or more syllables were counted from
the beginning, the middle, and the end of the scale. According to the
SMOG conversion table, the readability level of the scale was deter-
mined to be 11.22, indicating a higher education level. After the final
version of the scale was developed, it was administered to kidney
transplant patients in a private hospital group through face-to-face and
phone interviews. The average response time was 20 min. The test-retest
study was repeated two weeks later with 50 participants. The partici-
pants in the retest were not included in other tests of the scale.

Ethical aspects of the study: Informed consent was obtained from
the patients who agreed to participate in the study. Permission of the
institution where the study was conducted was obtained. Approval was
obtained from the ethics committee of University (Date: 19.04.2024 and
Approval Number: 2024-05). Considering the principles of justice and
equality, the patients in the control group were also given education and
the education booklet at the end of the study.

Limitations and generalizability of the study: Since the data was
obtained from a specific group of hospitals, it may have limited gener-
alizability. The psychological state of the patients, social support sys-
tems, individual differences, and the varying duration since the
transplant may have affected the outcomes.

3. Findings
3.1. Data analysis

The data obtained in the research were evaluated using the SPSS 22.0
statistical program in computer environment. Kurtosis and Skewness
values were analyzed to determine whether the scale items were nor-
mally distributed. In the related literature, the results of the kurtosis
skewness values of the variables between +1.5 and —1.5'% +2.0 and
—2.0" are accepted as normal distribution. The scale items showed a
normal distribution. The reliability of the scale was performed by
Cronbach’s alpha and test-retest analysis. The scale’s discriminability
was analyzed using an independent groups t-test between the 27 %
lower and 27 % upper groups. In examining the differences in scale
scores based on the descriptive characteristics in the field report, inde-
pendent samples t-tests, one-way analysis of variance (ANOVA), and
post hoc analyses (Tukey, LSD) were employed.

3.2. Descriptive characteristics

The data presented in the table show the distribution of the patients
who participated in the study according to their descriptive
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characteristics. In the distribution by age groups, the average age of the
patients is 44.63+13.835, with the youngest participant being 18 years
old and the oldest participant being 76 years old. 20.5 % of the partic-
ipants are 30 years old or younger, while 24.5 % are in the 51-60 age
range. According to the gender distribution, 62.7 % of the participants
are male, and 37.3 % are female. In terms of educational status, 40.0 %
are primary school graduates, 44.1 % are high school graduates, and
15.9 % are university graduates. According to their marital status, 70.5
% of the participants are married, while 29.5 % are single.

According to their professional status, 55.0 % of the participants are
employed, while 45.0 % are unemployed. In terms of the duration of
chronic kidney failure, 26.8 % of the participants have had kidney
failure for <1 year, 47.3 % have had it for 1-5 years, and 25.9 % have
had it for 6 years or more. When looking at the dialysis status, 90.0 % of
the participants are receiving dialysis treatment, while 10.0 % are not
receiving dialysis treatment. In terms of donor type, 93.2 % of the par-
ticipants received a kidney transplant from a living donor, while 6.8 %
received one from a cadaveric donor.

3.3. Evaluation of expert opinions: Davis method

In this study, the content validity of the measurement tool was
evaluated by obtaining opinions from 11 local experts (2 nephrologists,
2 kidney transplant surgeons, 2 transplant nurses, 2 nursing academi-
cians, 2 linguists, and 1 pharmacist). Using the Davis method, the scores
given by the experts to each item were analyzed. Experts were asked to
rate each item on a scale from “not appropriate” (1) to “very appro-
priate” (4), and the Content Validity Index (CVI) was calculated for each
item. The CVI values of the items ranged from 0.82 to 1.00, indicating
that the majority of the items have high content validity. The overall
content validity index of the scale (S-CVI/Ave) was calculated as 0.93.
Additionally, to evaluate the reliability of the S-CVI/Ave, a 95 % one-
sided lower confidence limit was calculated and found to be 0.84. This
lower limit excludes the possibility that the validity occurred by chance.
In conclusion, according to expert opinions, the content validity of the
scale is high, and the majority of the items were considered appropriate
for the intended measurement purpose.

3.4. Reliability

The internal consistency reliability coefficient of the scale (Cron-
bach’s Alpha) was calculated as 0.789. Moreover, the 95 % lower con-
fidence bound shifts to 0.720. This threshold indicates that the scale
possesses an acceptable level of reliability for use at the group level.

Table 1, Table 2.

3.5. Distinctiveness

The distinctiveness of the scale was evaluated by comparing the
scores of the lower and upper 27 % groups.'® In this analysis, the
average score of participants in the lower 27 % group was 34.780, while
it was 47.034 in the upper 27 % group. The results of the Independent
Samples T-Test showed that there was a statistically significant differ-
ence between the groups (t = —29.070; p < 0.001). Additionally, to more
robustly assess the discriminatory power of the measurement tool, the
quartile deviation coefficient ([Q3—Q11/[Q3+Q1]) was calculated and
reported with the 95 % lower confidence limit. The calculated coeffi-
cient was 0.29, and the 95 % lower confidence limit was 0.26. These
values indicate that the scale can distinguish significantly and
adequately between groups with low and high levels of knowledge.

3.6. The test-retest
The test-retest results presented in Table 3 demonstrate the temporal

reliability of the K-TUT scale. No significant difference was found be-
tween the scores obtained in the first test (Mean = 40.800, SD = 4.585)
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Table 1
Distribution of patients according to descriptive characteristics.

Groups Frequency Percentage ( %)
(n)
Age (Meant=44.630+13.835; Min=18; Max=76)
30 and below 45 20.5
31-40 44 20.0
41-50 47 21.4
51-60 54 24.5
61 and above 30 13.6
Gender
Male 138 62.7
Female 82 37.3
Educational Status
Primary education 88 40.0
High school 97 44.1
University 35 15.9
Marital Status
Married 155 70.5
Single 65 29.5
Professional Status
Unemployed 99 45.0
Employed 121 55.0
Duration of Chronic Kidney Failure
<1 year 59 26.8
1-5 years 104 47.3
6 years and above 57 25.9
Dialysis Status
No 22 10.0
Yes 198 90.0
Donor Type
Cadaveric 15 6.8
Living 205 93.2
Relationship between donor type and
recipient
1st degree relatives 65 31.8
2nd degree relatives 47 22.9
3rd and 4th degree relatives 37 18.0
Donation between spouses 56 27.3
Table 2
Differentiation of scale scores according to 27 % lower and 27 % upper groups.
Groups Lower 27 % (n = Upper 27 % (n = t sd P
59) 59)
Mean Sd Mean Sd
KTUT Total 34.780 2.364 47.034 2.213 —29.070 116 0.000

Independent Groups T-Test

and the retest (Mean = 40.820, SD = 4.443) (t = —0.127, p = 0.900).
Test-retest reliability was evaluated using the Intraclass Correlation
Coefficient (ICC), and the ICC value was calculated as 0.984. This
calculation was conducted using a two-way mixed effects model, abso-
lute agreement, and single measures approach.

Although the ICC value is high, the 95 % confidence interval was also
considered to provide a more reliable interpretation of the results. The
lower bound of this interval was found to be 0.972, which supports the
conclusion that the measurement tool is highly consistent and reliable
over time. These findings indicate that the K-TUT scale yields stable
results in repeated administrations and can be confidently used over
time to measure individuals’ knowledge levels.

The findings in Table 4 show the differentiation of CSCT scores ac-
cording to demographic characteristics. Although no significant differ-
ence was observed between the age groups, the scores of the 41-50 age
group were found to be higher than those of the other groups (p =
0.059). There was no statistically significant difference in scores in terms
of gender, marital status, education level, occupational status, and
duration of chronic kidney failure (p > 0.05). However, in the evaluation
based on donor type, the scores of those who had received transplants
from cadaveric donors were found to be significantly lower compared to
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Table 3
Test-retest.
Measurements Test Retest N t p’ 1cc” P
Mean sd Mean Sd
KTUT Total 40.800 4.585 40.820 4.443 50 -0.127 0.900 0.984 0.000

2 Dependent Group T-Test.
b Intraclass Correlation Coefficient.

Table 4

Differentiation status of CTTC scores according to descriptive characteristics.
Demographic Characteristics n KTUT Total
Age Mean + SD
30 and below 45 41.2444+4.739
31-40 44 40.659+5.048
41-50 47 42.596+4.830
51-60 54 41.185+4.439
61 and above 30 39.23345.600
F= 2.307
p= 0.059
Gender Mean + SD
Male 138 41.268+4.919
Female 82 40.890+4.979
t= 0.548
p= 0.584
Educational Status Mean + SD
Primary education 88 41.318+4.827
High school 97 41.454+5.074
University 35 39.743+4.699
F= 1.666
p= 0.191
Marital Status Mean + SD
Married 155 41.207+5.041
Single 65 40.939+4.700
t= 0.367
p= 0.714
Professional Status Mean + SD
Unemployed 99 40.556+4.937
Employed 121 41.595+4.902
t= —1.560
p= 0.120
Duration of Chronic Kidney Failure Mean + SD
<1 year 59 41.034+3.828
1-5 years 104 40.760+5.331
6 years and above 57 41.895+5.185
F= 0.989
p= 0.374
Dialysis Status Mean + SD
No 22 40.409+4.963
Yes 198 41.207+4.936
t= —0.719
p= 0.473
Donor Type Mean + SD
Cadaveric 15 37.733+4.301
Living 205 41.376+4.894
t= —2.803
p= 0.006

F: Anova Test; t: Independent Groups T-Test; PostHoc: Tukey, LSD.

those who had received transplants from living donors (p = 0.006). This
suggests that the type of donor may affect the CTUT scores.

4. Discussion

End-stage chronic kidney failure is increasing worldwide and in our
country. Due to its longer lifespan compared to other treatment
methods, kidney transplant is preferred as the most common treatment
method.'® The success of a kidney transplant depends not only on the
success of the surgical procedure but also on the patient’s education and
active participation.’’ In patients who have undergone kidney trans-
plantation, adapting to post-transplant lifestyle changes such as pre-
venting graft rejection, managing chronic diseases, protecting against

infections, proper use of immunosuppressive drugs, and adhering to
dietary restrictions is of critical importance.?’ Patients need to be
well-versed in scientific knowledge after a kidney transplant. Therefore,
improving patients’ understanding of transplantation is an important
factor for the success of transplantation.’>?* In clinical settings, mea-
surement tools are needed to identify the deficiencies in patient edu-
cation after such an important transplant. Nevertheless, prior to this
study, there was no valid and reliable Turkish scale available to identify
patients’ knowledge gaps, evaluate educational outcomes, and detect
misconceptions. Therefore, the aim of the current study was to translate
the K-TUT Scale into Turkish and analyze its adapted validity and
reliability.

The translation of the K-TUT scale in terms of linguistic equivalence
was carried out by two linguists proficient in both English and Turkish.
In line with the positive expert opinions, it was decided that the K-TUT
was linguistically compatible. After the K-TUT scale was translated into
Turkish, the adapted form was analyzed in terms of content validity.
Content validity is applied to evaluate whether the entire scale and each
item in the scale measure the intended concept. The number of experts
required for content validity should be a minimum of 3 and a maximum
of 20.2* In this study, a scale was sent to eleven experts in the field for
content validity. Experts examined the scale to determine whether it was
appropriate for Turkish culture. In line with the recommendations of the
experts, the Turkish version was deemed appropriate. CVI was used to
determine whether the experts agreed. In this study, S-CVI was found to
be 0.93. In the Chinese version, the S-CVI was 0.96.>* In the Korean
version, the S-CVI was found to be 0.98.%° This value showed that there
was a consensus among the experts about the items of the K-TUT. The
scale was found to be highly effective in terms of content validity.

The reliability of measurements signifies the degree to which a score
shows accuracy, consistency, and replicability.”° Internal consistency is
an important criterion for assessing the reliability of a scale and its
sub-dimensions. The parameters used to assess internal consistency
include the item-total score correlation coefficient, split-half reliability,
Kuder-Richardson coefficient, and Cronbach’s « value. Among these,
Cronbach’s o is the most widely used.?”**® If the Cronbach’s alpha co-
efficient is <0.40, the scale is not reliable, if it is between 0.40 and 0.59,
its reliability is low, if it is between 0.60 and 0.79, it is regarded quite
reliable, and if it is between 0.80 and 1.00, it is considered very reli-
able.”’ In the original study of this scale, it was reported that the
Cronbach’s a values for the total scale ranged between 0.794 and
0.875.'° In the Chinese version, Cronbach’s a value was 0.769>* In this
study, Cronbach’s alpha value for the total scale was 0.789.

Another method evaluated in reliability studies is the test-retest
method, which reveals the time consistency of a measurement. When
conducting reliability analysis using the test-retest method, the mea-
surement should generally be repeated on a sample of at least 30 people
within a 2-4 week interval.”® The consistency is evaluated by calcu-
lating the correlation coefficient between the scores of measurements
taken at different times, and this coefficient is expected to be above
0.70.°° In this study, the test was administered again after 2 weeks to a
sample group of 220 people. Test reliability score was found to be 0.984.
In the original version of the scale, the test reliability score was 0.937. In
the Chinese version, it was 0.902 .>* The results were similar to the
original version and the Chinese version. It was observed that the K-TUT
scale showed a high level of consistency over time and could be
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considered a reliable measurement tool.

When examining the differentiation of KTUT scores according to
demographic characteristics, no significant difference was observed
among the age groups in the study, although the scores of the 41-50 age
group were found to be higher than those of the other groups (p =
0.059). This finding suggests that the life experiences, coping mecha-
nisms, or health perceptions of the 41-50 age group may differ from
those of other age groups. Moreover, in the evaluation based on donor
type, the scores of those who had received transplants from cadaveric
donors were found to be significantly lower compared to those who had
received transplants from living donors (p = 0.006). While there is no
data in the literature to support or disprove this result, the study findings
suggest that the donor type may affect KTUT scores. This situation
suggests the possibility that the type of donor may play a decisive role in
individuals’ information-seeking processes and their awareness levels
regarding transplantation.

5. Conclusion

As a result of the study, the K-TUT scale has been shown to reliably
distinguish knowledge levels and to be an effective measurement tool in
the field of kidney transplant. The tool can be effectively used to mea-
sure patients’ knowledge levels about the kidney transplant process.
Validity analyses have shown that the K-TUT accurately measures the
targeted concepts, while reliability analyses have revealed that the tool
provides consistent results. These results support the usability of the K-
TUT in both clinical practices and research. In conclusion, it is thought
that using the Turkish version of the K-TUT to evaluate the knowledge
levels of kidney transplant recipients will contribute to evaluation of
developed programs and the improvement of patients’ treatment pro-
cesses. Future studies are important for evaluating the effects of this tool
on different populations and its long-term impacts.

Ethical aspect of the study

Institutional permission was obtained from the private hospital
where the study was conducted and ethics committee permission (2024)
was obtained from Gelisim University Clinical Research Ethics Com-
mittee. The study was conducted in accordance with the Declaration of
Helsinki. Written and verbal consent was obtained from the participants
that they volunteered for the study.

Availability of data and materials

All data generated or analysed during this study are included in this
published article. For other data, these may be requested through the
corresponding author.

Financial disclosure

There is no Financial Disclosure.

Funding

None.

CRediT authorship contribution statement

Naile Akinci: Writing — review & editing, Writing — original draft,
Visualization, Validation, Supervision, Resources, Project administra-
tion, Methodology, Investigation, Formal analysis, Data curation,
Conceptualization. Kadriye Nilay Geng¢: Writing — review & editing,
Writing — original draft, Methodology, Investigation, Formal analysis,
Data curation, Conceptualization. Gagla Toprak: Writing — review &
editing, Writing — original draft, Visualization, Validation, Supervision.

Perioperative Care and Operating Room Management 40 (2025) 100515
Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

Acknowledgements

The authors thank all participants that spared their time to partici-
pate and assist with recruitment in the study.

References

1. United States Renal Data System. Annual data report atlas of chronic kidney disease
& end-stage renal disease in the United States, https://www.ncbi.nlm.nih.gov/pme
/articles/PMC8148988/; 2020 [accessed 25.03.24].).

2. (https://nefroloji.org.tr/uploads/pdf/REGISTRY2022_web.pdf).

3. Faba OR, Boissier R, Budde K, et al. European Association of urology guidelines on
renal transplantation: update 2024. Eur Urol Focus. 2024. https://doi.org/10.1016/].
euf.2024.10.010. Published online November 2.

4. FRACP1,2PhD1,2MD3FRACP, PhD1,2,4 Tang James, Howell Martin, Roger Simon,
Wong Germaine, Tong Allison. Perspectives of kidney transplant recipients on
eHealth: semistructured interviews. Transpl Direct. 2022;8(12):e1404. https://doi.
org/10.1097/TXD.0000000000001404. December 2022|.

5. Zhu Q., Yang J., Zhang Y., Ni X., Wang P. Early mobilization intervention for patient
rehabilitation after renal transplantation. Am J Transl Res. 2021 Jun 15;13(6):
7300-7305. PMID: 34306497; PMCID: PMC8290687.

6. Hsiao Chiu-Yueh Lin, Li-Wei Su Yu-Wen Yeh, Shu-Hu Lee Li-Na Tsai, Fu-Mian. The
effects of an empowerment intervention on renal transplant recipients: a
randomized controlled trial. J Nurs Res. 2016;24(3):201. https://doi.org/10.1097/
jnr.0000000000000115, 210September 2016|.

7. Nevins TE, Nickerson PW, Dew MA. Understanding medication nonadherence after
kidney transplant. J Am Soc Nephrol. 2017;28(8):2290, 2301.

8. PhD1PhD2MS3MS3 Peipert John D, Hays Ron D, Kawakita Satoru,

Beaumont Jennifer L, Waterman Amy D. Measurement characteristics of the
knowledge assessment of renal transplantation. Transplantation. 2019;103(3):565.
https://doi.org/10.1097/TP.0000000000002349, 572March|.

9. Omran ES, Ali MM, Sabry SS, Abosree TH. Effectiveness of educational program for
health promoting lifestyle among patients (Recipients) with kidney transplantation.
JNSBU. 2022;2(2682):3934. https://doi.org/10.21608/jnsbu.2022.255526.

10. Melloul E, Lassen K, Roulin D, et al. Guidelines for perioperative care for
pancreatoduodenectomy: enhanced recovery after surgery (ERAS) recommendations
2019. World J Surg. 2020;44:2056-2084. https://doi.org/10.1007/s00268-020-
05462-w.

11. Golder HJ, Papalois V. Enhanced recovery after surgery: history, key advancements
and developments in transplant surgery. J Clin Med. 2021 Apr 12;10(8):1634.
https://doi.org/10.3390/jcm10081634. PMID: 33921433; PMCID: PMC8069722).

12. Bryman A, ve Cramer D. Quantitative Data Analysis With SPSS Release 10 For windows:
A guide For Social Scientists. London: Routledge; 2001.

13. Nunnally JC. Psychometric Theory. NewYork: McGraw Hill; 1978.

14. Gorsuch R. Factor Analysis. 2nd ed. HillsdaleNJ: Lawrence Erlbaum Associates;
1983.

15. Rosaasen N, Taylor J, Blackburn D, Mainra R, Shoker A, Mansell H. Development
and validation of the kidney transplant understanding tool (K-TUT. Transpl Direct.
2017;3(3):e132.

16. Tabachnick BG. Fidell LS Using Multivariate Statistics (sixthed.). Boston: Pearson;
2013.

17. George D., Mallery M. SPSS For Windows Step By Step: A Simple Guide and
Reference, 2010,17.0 Update (10a ed.) Boston: Pearson.

18. Tezbasaran A. Likert Tipi olcek hazirlama Kilavuzu. Ankara: Tiirk Psikologlar Dernegi
Yayinlari; 2018.

19. Saran R, Robinson B, Abbott KC, Agodoa L, Bhave N, Bragg- Gresham J,
Shahinian V. US Renal Data System 2017 Annual Data Report: epidemiology of
Kidney disease in the United States. Am J Kidney Dis. 2018;71:A7, 3 Suppl 1.

20. Wu J. Implementation and effect of health education pathway in renal transplant
patients. Rural Health China. 2016;8:41.

21. Cheng Q. Analysis of intervention effect of perioperative health education for renal
transplant patients based on new media. Heilongjiang Tradit Chin Med. 2020;49(5):
142, 143.

22. Maasdam L, Timman R, Cadogan M, Tielen M, van Buren MC, Weimar W,

Massey EK. Exploring health literacy and self-management after kidney
transplantation: a prospective co- hort study. Patient Educ Couns. 2023;105(2):440.
https://doi.org/10.1016/j.pec.2021.05.013, 446.

23. Urstad KH, Wahl AK, Moum T, Engebretsen E, Andersen MH. Renal recipients’
knowledge and self-efficacy during first year after implementing an evidence based
educational intervention as routine care at the transplantation clinic. BMC Nephrol.
2021;22(1):265.

24. Ma H, Hu M, Wan J. Validation of the Chinese version of the kidney transplant
understanding tool in Chinese patients. Nurs Open. 2023;10(5):2991, 2998.

25. Kang CM, Jeong IS. Validation of the korean version of the kidney transplant
understanding tool. Asian Nurs Res. 2020;14(5):320, 326.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8148988/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8148988/
https://nefroloji.org.tr/uploads/pdf/REGISTRY2022_web.pdf
https://doi.org/10.1016/j.euf.2024.10.010
https://doi.org/10.1016/j.euf.2024.10.010
https://doi.org/10.1097/TXD.0000000000001404
https://doi.org/10.1097/TXD.0000000000001404
https://doi.org/10.1097/jnr.0000000000000115
https://doi.org/10.1097/jnr.0000000000000115
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0007
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0007
https://doi.org/10.1097/TP.0000000000002349
https://doi.org/10.21608/jnsbu.2022.255526
https://doi.org/10.1007/s00268-020-05462-w
https://doi.org/10.1007/s00268-020-05462-w
https://doi.org/10.3390/jcm10081634
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0012
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0012
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0013
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0014
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0014
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0015
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0015
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0015
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0016
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0016
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0018
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0018
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0019
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0019
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0019
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0020
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0020
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0021
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0021
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0021
https://doi.org/10.1016/j.pec.2021.05.013
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0023
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0023
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0023
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0023
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0024
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0024
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0025
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0025

N. Akinct et al. Perioperative Care and Operating Room Management 40 (2025) 100515

26. Kyriazos TA, Stalikas A. Applied psychometrics: the steps of scale develop- ment and 29. Alpar RSpor. Applied Statistics and Validity-Reliability with Examples from Sports,
standardization process. Psychology. 2018;09(11):2531, 2560. Health and Education Sciences With Analysis Steps in SpSS. 6. Oppression. 26. Ankara:
27. Bonett DG, Wright TA. Cronbach’s alpha reliability: interval estimation, hy- pothesis Detay Publishing; 2020.
testing, and sample size planning. J Organ Behav. 2015;36(1):3, 15. 30. Ozdamar K. Statistical Data Analysis With Package programs-1. 1st Edition. Eskisehir:
28. Heale R, Twycross A. Validity and reliability in quantitative studies. Evid- Based Nisan Publishing; 2015.

Nurs. 2015;18(3):66-67. https://doi.org/10.1136/eb-2015-102129, 6.


http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0026
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0026
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0027
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0027
https://doi.org/10.1136/eb-2015-102129
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0029
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0029
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0029
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0030
http://refhub.elsevier.com/S2405-6030(25)00056-1/sbref0030

	Turkish validity and reliability study of the kidney transplant understanding tool (K-TUT) in Kidney transplant recipients
	1 Introduction
	2 Material and method
	2.1 Aim and type of the study
	2.2 Population and sample of study
	2.3 Inclusion criteria
	2.4 Exclusion criteria
	2.5 Data collection tools
	2.6 Patient information form
	2.7 KTUT scale

	3 Findings
	3.1 Data analysis
	3.2 Descriptive characteristics
	3.3 Evaluation of expert opinions: Davis method
	3.4 Reliability
	3.5 Distinctiveness
	3.6 The test-retest

	4 Discussion
	5 Conclusion
	Ethical aspect of the study
	Availability of data and materials
	Financial disclosure
	Funding
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgements
	References


