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Abstract 
 

 

Background: Nutrition literacy is essential for understanding, assessing, and utilising nutritional 

information, particularly in end-stage renal disease (ESRD) patients, to improve their overall well-

being. A suitable tool is necessary to assess their level of nutrition literacy. Unfortunately, there is 

a lack of a specific nutrition literacy scale in the Malay language for the hemodialysis patients’ 

population. Therefore, the aim of this study is to translate and validate the Dialysis-Specific 

Nutrition Literacy Scale (DSNLS) into Malay. Methods: The questionnaire was forward and 

backward translated by experts in dietetics and linguistics following established guidelines, 

resulting in a pre-harmonised Malay translation and two backward English translations. An expert 

committee reviewed and harmonised these translated questions. The questionnaire was then 

evaluated through a cognitive interview and face validity assessment among 15 hemodialysis 

patients. Results: During the expert committee assessment, several phrases underwent revisions 

to improve clarity and comprehension. Respondents preferred that certain terms be replaced during 

pre-testing with common phrases used in nutrition education. All questions achieved a face validity 

index value greater than the acceptable value, indicating good validity (≥0.87). Conclusion: The 

Malay version of the DSNLS underwent translation and face validation, and the findings 

demonstrate that it is clear and comprehensible for evaluating nutrition literacy among local 

hemodialysis patients. 
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Introduction 

 

The World Health Organization (WHO) stated 

that health literacy is the literacy that entails 

people’s knowledge, motivation, and 

competences to access, understand, appraise, and 

apply health information in order to make 

judgements and take decisions in everyday life 

concerning health care, disease prevention, and 

health promotion to maintain or improve quality 

of life during the life course [1]. Poor health 

literacy can contribute to poor health 

consequences [1,2], particularly impacting 

minority communities, elderly individuals, and 

individuals with lower levels of education and/or 

income [2]. Meanwhile, nutrition literacy refers 

to ‘the degree to which individuals have the 

capacity to obtain, process, and understand 

nutrition information and skills needed in order to 

make appropriate nutrition decisions’ [3]. The 

process involves acquiring knowledge of 

nutritional principles and possessing the ability to 

perceive, assess, and utilize nutritional 

information, specifically to be cognizant of the 

various nutrients and their influence on overall 

well-being.  

 

In Malaysia, the incidence of patients with end-

stage renal disease (ESRD) necessitating renal 

replacement therapies, such as hemodialysis, has 

exhibited a consistent upward trajectory over the 

course of the last two decades. According to the 

30th Report of the Malaysian Dialysis and 

Transplant Registry, there were a total of 9,123 

new dialysis patients, consisting of 7,477 new 

patients receiving hemodialysis and 1,646 new 

patients receiving peritoneal dialysis in 2021 [4]. 

Kidney dysfunction among ESRD patients who 

are undergoing dialysis treatment requires 

specific dietary guidelines to prevent possible 

health outcomes such as fluid overload, 

electrolyte imbalance, and protein-energy 

depletion.  

 

Dietary adherence among hemodialysis patients 

has been found to be reasonably predicted by 

nutrition literacy [5]. A previous cross-sectional 

study conducted in Malaysia involving 218 

hemodialysis patients revealed that almost half 

(46.3%) of the patients exhibited a limited level 

of nutrition literacy based on the Dialysis Specific 

Nutrition Literacy Scale (DSNLS) [5]. It was 

found that low nutrition literacy is common 

among patients who are older, have a lower 

education level, have shorter dialysis vintage, and 

have never received nutritional counselling from 

healthcare professionals [5]. Moreover, lower 

health literacy among hemodialysis patients has 

been associated with non-adherence to dialysis 

treatment, frequent hospitalizations, and 

increased visits to the emergency department [6]. 

Therefore, adequate nutrition literacy is crucial to 

enable them to comprehend, evaluate, and apply 

diet-related knowledge in their everyday lives. 

This is essential to improving patients’ nutritional 

management and enhancing their overall well-

being. 

 

Instruments for health literacy assessment 

designed specifically for dialysis patients are 

scarce; therefore, previous research has employed 

general health literacy assessment tools for use 

among this population. These include the 

European Health Literacy Survey (HLS-EU-Q) 

[7], the Health Literacy for Iranian Adults 

(HELIA) [8], and the Health Literacy 

Questionnaire (HLQ) [9], which measure 

functional, interactive, and critical domains of 

health literacy. More recently, researchers in 

Taiwan have developed and validated a dialysis-

specific health literacy questionnaire among their 

HD population, which also assesses the three 

domains [10]. However, there were no scales for 

nutrition literacy assessment among the dialysis 

populations, hence the development of the 

DSNLS [5]. The other nutrition literacy 

questionnaire for this population was the 

Nutrition Literacy Evaluation Scale [11] which 

focused on four dimensions: ‘nutrition knowledge 

level’, ‘cognitive attitude’, ‘behavioural practice’, 

and ‘information acquisition ability’. 

Nevertheless, this scale has only been used in 

China. 
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Therefore, this study intends to translate and 

validate the English DSNLS into Malay, as it is 

the only nutrition literacy questionnaire intended 

for dialysis patients that has been previously used 

locally [5]. Researchers and healthcare providers 

in Malaysia would benefit from the validated 

Malay version of the DSNLS, through which they 

may evaluate the nutrition literacy level of the 

ESRD patients and provide interventions as 

necessary. This, in turn, could lead to improved 

nutritional management and an enhanced ability 

to manage their condition, prevent complications, 

and maintain overall health among the dialysis 

patients. 

 

Materials and methods 

 

Dialysis Specific Nutrition Literacy Scale 

(DSNLS) 

Based on the HLS-EU-Q [12] that has been 

validated and utilized in six Asian countries, 

including Malaysia, the DSNLS was constructed 

to assess a patient's perceived ability in obtaining 

(interactive literacy), understanding (functional 

literacy), appraising, and applying (critical 

literacy) dietary knowledge pertaining to dialysis 

[5]. The tool comprises eight items that are graded 

on a scale of 1 (poor ability) to 3 (good ability). 

The nutrition literacy mean score is converted 

into continuous indices using the formula: Index 

= (Mean - 1) x (100/2), which spans from 0 to 100. 

A higher index indicates a higher level of 

nutrition literacy where a limited nutrition 

literacy level has a mean index score of 50 or less, 

while an acceptable level has more than 50. The 

DSNLS demonstrated a good content validity (S-

CVI/Ave = 0.96) as evaluated by six renal 

healthcare specialists [5]. Additionally, the entire 

DSNLS index correlated well with the HLS-EU-

Q16 (intra-class coefficients, ICC = 0.792), while 

the internal consistency (Cronbach's alpha = 

0.916) also showed good reliability. 

 

Study Design  

This study employed translational research to 

translate and validate an English questionnaire 

into Malay using the WHO instrument translation 

guideline [13]. This is to bridge the gap between 

theoretical knowledge and practical application to 

ensure that this questionnaire is culturally and 

linguistically appropriate to be used among the 

Malay-speaking population.  

 

Phase 1: Questionnaire Translation  

The DSNLS underwent five steps of the 

translation process: i) forward translation of the 

questionnaire from English to Malay; ii) synthesis 

of the pre-harmonized Malay version of the 

questionnaire; iii) backward translation of the 

pre-harmonised Malay version of the 

questionnaire back into English; iv) expert 

committee review of the translated versions of the 

questionnaire to develop a harmonised version; 

and v) pre-testing of the questionnaire (using 

cognitive interview) among 15 patients who were 

undergoing hemodialysis procedure at the Pusat 

Dialisis Majlis Ugama Islam dan Adat Resam 

Melayu Pahang (MUIP). Each process is 

described in detail elsewhere [14]. 

 

Phase 2: Questionnaire Validation 

Face validity was conducted concurrently with 

the cognitive interview among the 15 

hemodialysis patients [13,15]. The 

comprehensibility and clarity of each item were 

evaluated with a four-point Likert scale that 

encompassed responses ranging from ‘Item is not 

clear and understandable’ to ‘Item is very clear 

and understandable’. Items that obtained a face 

validation index (FVI) value of 0.80 or higher 

were maintained [15]. Item FVI (I-FVI, 

percentage of raters who give an item or question 

a 3 or 4 for clarity and understanding) and scale 

FVI (S-FVI, mean of the I-FVI scores for all items 

or the average of all raters' clarity and 

comprehension) were determined. Items rated 

with 3 or 4 were recoded as 1, indicating they 

were clear and comprehensible, while items rated 

with 1 or 2 were recoded as 0, indicating they 

were unclear and incomprehensible. An average 

evaluation from each rater determined the 

proportion of clarity and comprehension. When 
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raters agree 100%, the Universal Agreement (UA) 

score is 1. If not, the UA score would be 0 [15]. 

 

This study did not include content validation as 

the questionnaire items did not possess any 

subject domains that needed to be addressed [16]. 

Additionally, the answer section only required 

respondents to rate their ability in nutrition 

literacy as either ‘poor’, ‘fair’, or ‘good’. 

 

Ethical Approval  

Approvals to conduct the research were obtained 

from the International Islamic University 

Malaysia Research Ethics Committee (Reference 

No.: IIUM/504/14/11/2/IREC2024-001) as well 

as the Pusat Dialisis MUIP. The participants 

provided their informed consent prior to their 

involvement in the study. 

 

Data Analysis  

Numerical data were presented using descriptive 

analyses such as means and standard deviations, 

while categorical data were described using 

absolute numbers and percentages. The 

descriptive analyses and tabulation of the FVI 

were conducted using Microsoft Excel. 

 

Results 

 

Phase 1: Translation 

During the expert committee review, a few 

phrases in the pre-harmonised Malay version of 

the DSNLS (i.e., ‘potasium’ and ‘sodium’) were 

suggested to be substituted with Malay words that 

originate from Latin terms (i.e., “kalium” and 

“natrium”). Furthermore, in Item No. 6, the 

phrase “menentukan” was replaced by “mengenal 

pasti” and the sentence was also harmonised to 

achieve a more precise meaning.  

 

During pre-testing of the questionnaire, most of 

the respondents commented that they were more 

familiar with the terms “potasium”, “sodium” 

and “fosfat” instead of “kalium”, “natrium” and 

“fosforus”, respectively. This was because these 

terms were more commonly used in nutrition 

education related to kidney disease. In addition, 

those terms are also proper Malay terms that are 

loanwords from the English language [17]. As a 

result, the researchers unanimously agreed to use 

the terms suggested by the respondents to ensure 

optimal clarity and better understanding of the 

questionnaire in the final harmonised Malay 

version of DSNLS. 

 

Phase 2: Face Validation  

The participants of the assessment included five 

men (33.3%) and 10 women (66.7%), aged from 

24 to 72 years. All participants were Malay and 

had been undergoing dialysis for a range of six 

months to 22 years, with an average of 50.5 ± 60.9 

months.  

 

Five out of eight items were rated as clear and 

comprehensible by all the respondents (Table 1). 

Nevertheless, while Items No. 2, 5, and 6 were not 

rated as clear and comprehensible by all 

respondents, they were still included in the 

questionnaire since the FVI values exceeded the 

acceptable threshold (≥ 0.87). Based on these 

findings, the Malay translation of the DSNLS was 

deemed as a valid instrument to assess nutrition 

literacy levels among Malaysian hemodialysis 

patients. 

 

Discussion 

 

Nutrition literacy among hemodialysis patients is 

important for improving dietary adherence, 

providing education and support, and 

encouraging patient empowerment. Not only does 

nutrition literacy correlate with nutritional status, 

but it also significantly influences the quality of 

life. The patients' level of nutrition literacy will 

influence their choices of nutrients and eating 

habits, ultimately influencing the progression of 

kidney disease [11]. Assessing the level of 

nutrition literacy can serve as a preliminary 

evaluation of the patient's knowledge and 

comprehension of their illness with respect to 

dietary management and their capacity to make 

the best decisions for their care.  
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The current research involved five distinct steps 

in the process of translating the DSNLS into the 

Malay language, and face validation was 

conducted along with pre-testing of the translated 

questionnaire. Throughout the process of 

translation, several modifications were made to 

ensure that specific phrases accurately conveyed 

the intended meaning as initially used in the 

English version. The use of accurate terms is 

emphasised in accordance with the content of 

nutrition education that is often utilised among 

the public and patients in Malaysia [18,19]. In 

addition, feedback and comments provided by 

participants during the cognitive interview were 

duly reviewed to improve understanding and 

avoid any ambiguity in the translated material. 

 

Instead of merely focusing on linguistic or literal 

equivalency, instruments must be translated and 

adapted to meet established criteria and ensure 

cultural and conceptual appropriateness [20]. The 

cultural equivalency of a translated instrument is 

how relevant and usable a word, idea, scale, or 

normative structure is to cultural groups other 

than the one from which it came [21]. The five 

dimensions of stepwise validation for cross-

cultural equivalence include content, semantic, 

technical, criterion, and conceptual, which are 

mutually exclusive [22]. An instrument may be 

cross-culturally equivalent in one or more 

dimensions but not in others [22,23]. This study 

examined the content, semantic, and conceptual 

equivalence of the translated questionnaire 

through forward and backward translations and 

expert committee review. It was important that 

the questionnaire accurately assessed the same 

theoretical constructs and maintained their 

meaning in the culture of interest. The literal 

meaning of the sentence remains unchanged from 

the original English version, while preserving its 

context. As a result, translation into Malay did not 

give rise to any substantial apprehension 

regarding cultural equivalence. Furthermore, the 

good FVI values indicated that the Malay version 

of the DSNLS is clear and comprehensible. 

 

In line with the findings from the study on the 

development of the other Malay language health 

literacy questionnaire [24], which reported 

acceptable S-FVI/Ave values for all domains, our 

study also demonstrated high S-FVI/Ave values 

exceeding the accepted threshold. This 

consistency underscores the robustness and 

clarity of our questionnaire items, affirming their 

face validity. 

 

To the best of the authors’ knowledge, this 

translated version of the DSNLS questionnaire is 

the only questionnaire assessing nutrition literacy 

among hemodialysis patients in Malay. This is the 

first study of its kind to produce a Malay version 

of the scale and have it validated among local 

dialysis patients. However, it is demographically 

typical in that these only comprised Malay 

respondents because the sampling area was 

confined to an east-coast state in Peninsular 

Malaysia, even though purposive sampling was 

used in the sampling method. Regardless, the 

availability of this assessment tool in a translated 

version makes it more convenient and wide-

reaching for healthcare professionals in Malaysia 

to determine patient gaps in nutrition knowledge 

and literacy, enabling them to provide the 

necessary education, thus improving health 

literacy in the country. 

  

Conclusion 

 

The Malay version of DSLNS has undergone the 

translation and face validation processes 

according to established guidelines. The findings 

demonstrated good FVI values, indicating its 

comprehensibility and clarity among the target 

respondents. This indicates that the Malay 

DSLNS can be utilized to assess nutrition literacy 

levels among hemodialysis patients in Malaysia. 
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Table 1. Face validity index for the Malay version of DSNLS (N=15) 

Items 

Questions 

1 2 3 4 5 6 7 8 

S-FVI/Ave 1.00 0.87 1.00 1.00 0.87 0.93 1.00 1.00 

S-FVI/UA 1.00 0 1.00 1.00 0 0 1.00 1.00 

Proportion Clarity/Comprehensible 1.00 0.87 1.00 1.00 0.87 0.93 1.00 1.00 

S-FVI/Ave: Scale-level face validity index based on the average method; S-FVI/UA: Scale-level 

face validity index based on the universal agreement method 
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