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Abstract

Introduction—Chronic kidney disease (CKD) affects 50 million people globally. Several studies 

show the importance of implementing interventions that enhance patients' knowledge about their 

disease. In 2011, the Kidney Disease Knowledge Survey (KiKS) was developed, a questionnaire 

that assesses the specific knowledge about CKD in pre-dialysis patients.

Objective—To translate to Spanish, culturally adapt and validate the questionnaire KiKS in a 

population of patients with pre-dialysis CKD.

Methods—The translation and cultural adaptation of KiKS was performed. Subsequently, its 

validity and reliability were determined. The validity was evaluated by construct validity; and the 

reliability by its internal consistency and its intra-observer reliability (test-retest).

Results—A good internal consistency was found (Kuder-Richardson = 0.85). Regarding intra-

observer reliability, the intraclass correlation coefficient with a value of 0.78 (95% CI: 0.5–1.0) 

indicated a good reproducibility; the mean difference of −1.1 test-retest S.D. 6.0 (p = 0.369) 

confirm this.
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Conclusions—The Spanish version of KiKS is acceptable and equivalent to the original version 

and has good reliability, validity and reproducibility. Therefore, it could be used in a population of 

culturally similar patients with pre-dialysis CKD.
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Introduction

Chronic kidney disease (CKD) affects 50 million people globally [1]. The management of 

CKD should be multidisciplinary in order to delay disease progression to end-stage renal 

disease, reduce associated complications and/or allow patients to start renal replacement 

with a better prognosis [1], [2].

Several studies have emphasized the importance of developing interventions to improve 

patients´ knowledge regarding their disease [3], [4]. A higher level of knowledge would 

allow patients to better comply and manage their own care by eliciting behaviors such as 

avoiding nephrotoxic agents, maintaining a healthy diet, achieving blood pressure targets 

and greater adherence to treatment [3], [4].

Several questionnaires have been developed with the aim to assess hemodialysis patients´ 

knowledge about their disease; however, only a few studies have proposed to measure 

knowledge of patients in stages 1–5 who have never been on dialysis [5], [6]. In 2011, the 

Kidney Disease Knowledge Survey (KiKS) was developed in The United States as a 

questionnaire to assess CKD specific knowledge in patients who do not yet require renal 

replacement therapy [7].

The objective of this study is to translate to Spanish, and culturally adapt and validate the 

questionnaire KiKS in patients with pre-dialysis CKD.

Methods

This validation study was developed in three phases: translation/back translation, cultural 

adaptation and validation of the questionnaire from July 2014 to December 2014. Ethical 

approval was granted by the Ethics Committee of the Universidad Peruana de Ciencias 

Aplicadas (UPC) and Hospital Nacional Guillermo Almenara Irigoyen (HNGAI).

Survey description

The Kidney Disease Knowledge Survey (KiKS) was generated in English to assess CKD 

specific knowledge in patients with chronic kidney disease (pre-dialysis stages 1–5) in order 

to understand patients’ level of knowledge regarding their condition. The questions are 

directed at knowledge in the areas of renal function, treatment alternatives for renal failure, 

signs and symptoms of disease progression, potentially beneficial or toxic medications, 

blood pressure targets and other important topics to preserve kidney function. The survey 

includes 28 questions, 5 multiple choice type questions and 23 Yes-No questions; none of 

the questions included an "I don´t know" option. To assess the survey score, 1 point was 
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given to each correct answer and zero to each wrong one. The questionnaire doesn’t have 

domains, and the total score was calculated as the sum of the correct responses to each 

question divided by the total number of questions, which results in values from 0 to 1 where 

1 means the highest level of knowledge. The Kuder Richardson coefficient (internal 

consistency) was 0.72 with an average score of 0.66 in the original study [7].

Translation and back translation

Step 1: Translation to Spanish. The questionnaire was translated to Spanish by two 

Peruvian translators. Each translation was done independently and the difficulties during the 

process were reported to the investigators (understanding of medical terminology, adaptation 

of terms, etc.) [8].

Step 2: Expert Committee. This committee consisting of an expert in methodology, two 

nephrologists and the investigators reviewed both translations and elaborated a single 

version in Spanish. This was forwarded to the translators to approve the new version [8].

Step 3: Translation to English. Two translators whose mother tongue is English, unfamiliar 

with medical terminology, translated the English version of the questionnaire made in step 2 

to Spanish. Each translation was done independently and the difficulties were reported to the 

investigators [8].

Step 4: Expert Committee. The committee reviewed both translations and elaborated a 

single English version. This was forwarded to the translators to obtain their approval. 

Subsequently, the questionnaire obtained in English was forwarded to the authors of the 

questionnaire KiKS to evaluate the equivalence of the original instrument to the final 

translated version.

Cultural Adaptation

This process was conducted in two phases: Pilot Testing: The pilot study was conducted 

with the Spanish version of the questionnaire. The questionnaire was applied to 15 patients 

hospitalized in the Nephrology Department of HNGAI in order to determine whether there 

was any difficulty in answering the questionnaire [9]. Expert committee: The expert 

committee evaluated the results of the pilot study in order to modify the questionnaire items 

regarding the difficulties encountered during its application such as lack of understanding of 

any questions or possible responses.

Validation

The validity and reliability of the instrument were evaluated [10], [11], [12]. Reliability was 

assessed using two indicators, internal consistency and stability. Internal consistency was 

tested using the Kuder - Richardson coefficient, a value >0.70 was considered acceptable, 

this was assessed with the total population for construct validity. The stability of the 

questionnaire was evaluated by using the test-retest method in 30 patients of the 

Hemodialysis Unit of HNGAI on two occasions one week apart under similar conditions. 

The overall stability of the instrument was assessed by the intraclass correlation coefficient, 

a value >0.40 was considered as moderate agreement. In addition, the stability of each item 
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was evaluated by Kappa coefficient and McNemar test. A kappa value should be at least 

>0.4 to represent a moderate agreement, and the McNemar test >0.05 to determine that there 

was no variation between responses [13].

The validity of the questionnaire was measured by construct validity. This was assessed 

using the method of difference between known groups [10]. A comparison of the level of 

knowledge was performed between physicians and residents of the specialties of nephrology 

and internal medicine from HNGAI and Hospital Nacional Edgardo Rebagliati Martins, and 

a group of patients with CKD in pre-dialytic stages, considering the first group as the expert 

one. To calculate the sample size, a difference greater than 20% of the score between the 

expert and non-expert group was procured. For this purpose, the formula of difference 

between two means (independent groups) was used, considering the mean and standard 

deviation (0.66 and 0.15 respectively) of the score of patients from the original study [7], a 

statistical power of 90% and a confidence interval of 95%. A minimum of 28 participants 

was determined for each group, eventually enrolling 30 people per group. We excluded those 

who didn’t answer all the questions in the survey.

Data analysis

Data was double keyed and entered into Microsoft Excel 2010®. After quality control, data 

was exported to the software STATA 14.0® for its statistical analysis p <0.05 was considered 

as significant. Categorical variables with absolute and relative frequency were described as 

well as numeric variables with mean and standard deviation prior verification of normal 

distribution by the Shapiro Wilk test. The mean difference between the expert and non-

expert groups was calculated by the Student t- test for independent samples. The intraclass 

correlation coefficient was calculated for the entire instrument as well as Kappa values and 

McNemar test for stability. The difference between the overall pretest and post-test scores 

was also determined using the paired Student t- test. Kuder Richardson was calculated for 

internal consistency.

Results

The characteristics of patients with chronic kidney disease in pre-dialytic stages are 

presented in Table 1.

Translation and back translation

During the translation of the instrument, some difficulties were encountered. In question 

number 6 "What does “GFR” stand for?", the expert committee elaborated four new 

statements that matched the acronym GFR and that were related to this question, because an 

acronym only applies to the original language. During the back translation of the survey 

from Spanish to English, no difficulties were encountered. The English version was 

obtained, its equivalence to the original questionnaire was determined by decision of the 

expert committee and the approval of the authors of KiKS.
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Cultural Adaptation

In question number 1: "On average, your blood pressure should be”, the answer "lower than 
130/80" was replaced by "lower than 140/90", because according to the latest report of the 

Eighth Joint National Committee (JNC8) the ideal blood pressure in patients with CKD 

should be lower than 140/90 [14]. Similarly, in question number 4: "Select the one 
medication from the list below that a person with chronic kidney disease should avoid", the 

expert committee proposed that the lisinopril answer should be replaced by enalapril because 

patients were more familiar with this drug name. They also suggested to replace the Motrin/

Ibuprofen option by just Ibuprofen because drugs are not usually prescribed by their brand 

names in Peru. Moreover, after performing the pilot study, most patients didn´t understand 

the term “Estadios” in Question 7 "¿Hay estadios en la enfermedad renal crónica?"; 

however, they understood the term “Etapas”, for this reason the expert committee decided to 

add this term to the question. The modifications mentioned were approved by the authors of 

the original questionnaire.

Validation

Construct validity of Kidney Disease Knowledge Survey was obtained by comparing the 

mean of knowledge of the group of doctors whose value was 0.82 ± 0.10 with the mean of 

knowledge of patients with CKD in pre- dialytic stages whose value was 0.49 ± 0.17 (p 

<0.001).

Regarding the reliability of the questionnaire, a good internal consistency was found with a 

Kuder-Richardson coefficient of 0.85. Regarding the overall stability of Kidney Disease 

Knowledge Survey, good reproducibility was found with an intraclass correlation coefficient 

of 0.78 (95% CI 0.5–1.0), which is supported by having no score differences before and after 

the paired Student t test (p = 0.369) However, there was no evidence of a good stability by 

items. One question showed a p<0.100 with the McNemar test, and ranges of kappa varied 

between 0.03 and 0.87, half of the items (14/28) showed kappa values of <0.40 (Table 2). 

The final version of the instrument is found in Supplementary Content.

Discussion

The questionnaire obtained in this study has shown to be valid in measuring knowledge in 

patients with chronic kidney disease in pre-dialytic stages after accomplishing the process of 

translation, cultural adaptation and validation in a Peruvian population. Regarding the 

process of translation/back translation, no major problems were encountered except for the 

question of GFR that was resolved as mentioned above. During the cultural adaptation, 

several changes that allowed a better semantic and conceptual understanding of the 

instrument were performed. Regarding the validity, when determining the reliability of the 

survey a good internal consistency was found by a Kuder-Richardson coefficient of 0.85, 

which was higher than the one found in the development of Kidney Disease Knowledge 

original Survey (0.72) as well as other validation studies. [7] In regards to the stability of the 

questionnaire, it has proven to be reliable and reproducible as a whole, although individually 

some items have shown less reproducibility. This may be because the instrument doesn’t 

include the option "I don’t know", which was proposed to the original authors who requested 
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not to add this option if the survey was intended to be consistent from the original. However, 

adding this option might have an impact on the stability of the items as well as the overall 

score, making it lower; future studies could evaluate this change. Finally, the questionnaire is 

able to discriminate between the highest and lowest level of knowledge among populations 

as it has been proven by the score difference between physicians and patients.

The mean of knowledge of the target population was 0.49, which was lower than the found 

in the original study of Kidney Disease Knowledge Survey (0.66) [7]. Also, some important 

topic areas are not well understood by patients. For example, reducing the presence of 

protein in urine is a mainstay in chronic kidney disease management; [15] however, 70% did 

not know that proteinuria is not only a sign of kidney damage, but it can also affect the 

kidneys. Additionally, patients should avoid taking non-steroidal anti-inflammatory drugs 

because of potential nephrotoxicity; [16] however, 77% didn’t identify ibuprofen as a drug 

they should avoid. As well, chronic kidney disease can progress to advanced stages even in 

the absence of symptoms; [17] however, only 33% believed that chronic kidney disease may 

progress even without symptoms. On the other hand, a higher knowledge was found 

concerning areas of basic kidney information and mortality associated with CKD. 70% 

identified that the kidneys produce urine and 93.3% that kidneys have a role in waste 

clearance. 93% and 83% considered chronic kidney disease as a risk factor for increased 

mortality from heart attacks, and from any cause respectively.

This study has some limitations. First of all, given the cultural and socioeconomic 

differences among Spanish-speaking countries, it is necessary to evaluate whether the terms 

of the instrument are understandable by patients in other countries. In case some adjustments 

need to be made, at least a cultural adaptation and reliability process should be assessing 

before it can be used. On the other hand, hemodialysis patients were enrolled for evaluating 

test-retest, because of the ease of finding them; however, the instrument was made for pre-

dialysis patients. Nevertheless, this difference didn´t affect the results obtained which is the 

reproducibility of the instrument at different times. Finally, no specific sample size was 

calculated for measuring the stability of the questionnaire by items (Kappa and McNemar 

test), so it may be possible that the statistical power for these tests is lower than 80%.

Conclusions

In conclusion, translation, cultural adaptation and validation of the questionnaire Kidney 

Disease Knowledge Survey was performed in a population of patients with chronic kidney 

disease in pre-dialytic stages. The Spanish version obtained is equivalent to the original 

version of the instrument, and thus can be used to measure knowledge about this disease. It 

is recommended that more studies validate this questionnaire in other Spanish-speaking 

countries, as well as evaluate possible associated factors with chronic kidney disease level of 

knowledge and the potential clinical outcome after educational interventions.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1

Characteristics of patients with chronic kidney disease in pre-dialytic stages.

Characteristics n (%)

Gender

Male 17 (56.7)

Female 13 (43.3)

Marital Status

Married 26 (86.7)

Single 2 (6.7)

Other 2 (6.7)

Educational level

Primary school 11 (36.7)

Secondary school 7 (23.3)

Higher education 12 (40.0)

Background

Arterial Hypertension 23 (76.7)

Diabetes mellitus type 2 20 (66.7)

Renal polycystic disease 3 (10.0)

Other alterations of renal structure 3 (10.0)

Chronic kidney disease stages

Stage 1 11 (36.7)

Stage 2 7 (23.3)

Stage 3 6 (20.0)

Stage 4 5 (16.7)

Stage 5 1 (3.3)
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Table 2

Correct answers for Kidney Disease Knowledge Survey in the test and re-test

Item
% Correct answers p*

Test Re-test Kappa

1. On average, your blood pressure should be 74% 89% 0.219 0.26

2. Are there certain medications your doctor can
prescribe to help keep your kidney(s) as healthy as
possible?

63% 67% 0.999 0.26

3. Why is too much protein in the urine not good for
the kidney?

30% 26% 0.999 0.60

4. Select the ONE MEDICATION from the list below
that a person with CHRONIC kidney disease should
AVOID:

19% 30% 0.375 0.44

5. If the kidney(s) fail, treatment might include (FOR
THIS QUESTION you can PICK up to TWO ANSWERS):

59% 59% 0.999 0.11

6. What does "GFR" stand for? 22% 26% 0.999 0.18

7. Are there stages of CHRONIC kidney disease? 85% 89% 0.999 0.52

8. Does CHRONIC kidney disease increase a person's
chances for a heart attack?

96% 96% 0.999 0.65

9. Does CHRONIC kidney disease increase a person's
chance for death from any cause?

89% 93% 0.999 0.03

10. Does the kidney make urine? 70% 89% 0.125 0.09

11. Does the kidney clean blood? 96% 89% 0.625 0.46

12. Does the kidney help keep bones healthy? 56% 56% 0.999 0.87

13. Does the kidney keep a person from losing hair? 63% 70% 0.750 0.27

14. Does the kidney help keep red blood cell counts
normal?

78% 81% 0.999 0.27

15. Does the kidney help keep blood pressure
normal?

85% 81% 0.999 0.32

16. Does the kidney help keep blood sugar normal? 26% 52% 0.060 0.58

17. Does the kidney help keep potassium levels in
the blood normal?

89% 85% 0.999 0.32

18. Does the kidney help keep phosphorus levels in
the blood normal?

89% 85% 0.999 0.09

19. Increased fatigue? 96% 93% 0.999 0.46

20. Shortness of breath? 89% 81% 0.688 0.09

21. Metal taste / bad taste in the mouth? 85% 74% 0.375 0.52

22. Unusual itching? 85% 78% 0.500 0.58

23. Nausea and / or vomiting? 74% 85% 0.250 0.59

24. Hair loss? 63% 59% 0.999 0.52

25. Increased trouble sleeping? 70% 78% 0.625 0.49

26. Weight loss? 89% 78% 0.250 0.52

27. Confusion? 78% 70% 0.688 0.26

28. No symptoms at all? 11% 30% 0.180 0.06

*
McNemar test
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