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Purpose: Nephrology professionals’ understanding of food literacy (FL) and influencing factors is significant for nutrition manage-
ment, which is key to controlling disease progress among non-dialysis patients with chronic kidney disease (CKD). However, few
studies have explored FL in CKD patients. Hence, this study aimed to investigate the level of FL of non-dialysis patients with CKD
and to analyze influencing factors in China.
Patients and Methods: A total of 203 CKD patients without dialysis were recruited from August to December 2020 to participate in
a cross-sectional study. Food literacy was assessed by a modified short food literacy questionnaire for adults. Related influencing
factors were measured by the motivation for dietary self-control scale and the satisfaction with dietary behavior scale. Data were also
collected regarding patients’ health information-seeking behavior (four items), satisfaction and compliance with dietary advice from
healthcare professionals (two items), and demographics and clinical diagnoses.
Results: The mean age of patients was 44.5 years (range 18 to 75), and 42.5% were male. Most (50.2%) were in stages 1–2 of CKD.
The mean FL score of these patients was 38.75±0.38. The multivariable linear regression analysis shows that secondary educational
level (β=0.221, p=0.004), motivation for controlling diet (β=0.198, p=0.003), satisfaction with dietary behaviors (β=0.319, p<0.001),
and health information-seeking behavior (β=0.146, p=0.019) were significant influencing factors.
Conclusion: Food literacy of Chinese CKD patients without dialysis should be improved. Patients with higher education levels
exhibit more active information-seeking behaviors, have greater satisfaction with dietary behaviors, and their motivation for dietary
self-control is more likely to be associated with better FL. Healthcare workers should be aware of factors influencing FL and attempt to
integrate assessment of FL into routine food-related education for CKD patients.
Keywords: motivation, satisfaction, information-seeking behavior, health literacy, nutrition

Introduction
Chronic kidney disease (CKD) is characterized by a progressive and irreversible loss of renal function.1 CKD has been
a global public health problem for many decades.2 The global all-age mortality rate caused by CKD increased 41.5%
[95% Uncertainty interval: 35.2 to 46.5] between 1990 and 2017.3 Due to its irreversible nature, CKD may progress into
end-stage kidney disease (ESKD), and patients may eventually need dialysis therapy or renal transplantation to extend
their lifespan. Therefore, effective management is critical to delaying the progression of the illness and the initiation of
dialysis treatment.4 In the CKD population, nutritional status is often problematic requiring dietary adjustments.5 Diet is
essential to almost every aspect of care, especially for patients in early stages of CKD.6 As a result, the dietary regimens
for CKD are almost the most restrictive among those for any chronic disease.7
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Kidney/Disease Outcome Quality Initiatives suggest that routine management of CKD patients should incorporate
dietary guidance from specialist dieticians or multidisciplinary nephrology teams. Patients should receive individualized
and comprehensive diet plans.8 In addition to specific dietary regimens, patients’ healthy dietary patterns also play
a significant role in mitigating CKD progression,9 but dietary recommendations often do not consider the complex
system that influences patients’ readiness to change their food choices. As a result, the low adherence in dietary
intervention studies is not surprising, given that food choice decisions are usually context-dependent, multideterminant,
complex, and dynamic phenomena influenced by social, psychological, and environmental factors.10 Nutritional manage-
ment is thus particularly challenging for both educators (nephrology professionals) and patients.11

It is well-known that health literacy is significant for chronic disease and its treatment.12,13 For CKD patients, health
literacy is associated with transplant waitlist mortality and unhealthy lifestyle behaviors.14,15. Recently, the term food
literacy (FL), a special form of health literacy, has started to attract the attention of healthcare professionals.16 FL
conceptualizes the knowledge, skills, and behaviors needed to achieve a high-quality diet and covers planning and
management, selection, preparation, and cooking and eating.16 In other words, FL helps an individuals to feed themselves
in a way that promotes good nutritional status. Studies have indicated that FL can be modified to improve health, because
people with higher FL can make better food choices than those with limited FL.17 For example, among patients with
heart failure, those who have higher levels of FL have lower sodium consumption, improved control of their disease, and
higher quality of life.18 The qualitative study by Karin et al reported FL as a facilitator of adherence to dietary guidance
and demonstrated a link to increased fruit and vegetable consumption in renal transplant recipients.19 Additionally, lower
FL is associated with food insecurity that increases the likelihood of progression from CKD to ESKD.20,21 Therefore,
nephrology professionals’ understanding of FL and its influential role among CKD patients appears to be significant for
nutrition management.

Psychological factors, health and learning contexts are all crucial aspects influencing FL.22 Some researchers have
highlighted the importance of associating psychological factors (such as motivation and empowerment) with practical
skills related to food.23,24 Maartje et al have also recognized the impact of FL on health and well-being in physical and
psychological terms.25 Regarding learning context, health information-seeking behavior (HISB) and professional support
are the main factors influencing FL. Considering well-known associations between health literacy and HISB and
communication with healthcare professionals,26,27 it is reasonable to hypothesize that HISB will impact FL.

FL is closely related to patient care and should be efficiently explored in order to modify the dietary interventions and
achieve better outcomes for patients.28 However, despite a growing literature on FL, the majority of studies have been
undertaken in Western countries with participants recruited from the general population.21,29,30 This knowledge gap can
be a barrier to developing management strategies for improving FL of CKD patients with special dietary regimens.
Consequently, considering healthcare and dietary differences and the aforementioned gap, it is imperative to explore FL
and its influencing factors in Chinese non-dialysis patients with CKD.

Methodology
Design and Participants
We conducted a cross-sectional study in a tertiary Hospital from August to December 2020 in China. Research assistants,
who were nurses in the Department of Nephrology – were given comprehensive training and instructions about this study
and standardized procedures to follow when collecting the questionnaires. The participants gave informed written
consent and were invited to complete the self-administered questionnaires while attending the renal clinic. The comple-
tion time of our questionnaire was about 15–20 min. Participants were patients with CKD attending follow-up appoint-
ments in a renal nurse-led clinic with a multidisciplinary care team including nephrologists, dieticians and specialized
nurses.31 Regarding the nutritional management in the nurse-led clinic, patients received a comprehensive assessment of
nutritional status and a personalized dietary plan based on their disease conditions from the multidisciplinary team at the
first time they were seen in the clinic. During the follow-up period, patients could routinely pose nutritional questions and
acquire advice on diets from specialty nurses or nephrology physicians. However, when nutritional status deteriorated,
CKD patients were transferred to the dietician clinic by physicians to receive more comprehensive nutrition guidance and
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management. In the meantime, if patients had other nutrition-related issues, they could make appointments to see the
dieticians by themselves.

Inclusion criteria were as follows: 1) age ≥18 years; 2) diagnosed with CKD by a nephrology specialist; 3) under
regular follow-up in this renal clinic, and 4) able to speak Mandarin. The following patients were excluded: 1) diagnosed
with life-threatening conditions (eg, acute respiratory distress syndrome or acute heart failure); 2) receiving dialysis
treatment or having undergone a kidney transplantation surgery, and 3) unable to complete the survey due to cognitive
impairment or other disabilities. Based on the Kidney Disease: Improving global outcome (KDIGO) clinical practice
guidelines,32 patients were classified by estimated glomerular filtration rate (eGFR), as CKD stage 1 (eGFR ≥ 90 mL/
min/1.73 m2), stage 2 (eGFR=60–89), stage 3 (eGFR=30–59), stage 4 (eGFR 15–29), or stage 5 (eGFR < 15).

Sample Size
Because there are limited empirical studies about FL in individuals with chronic diseases, the sample size was estimated
as 200 participants, based on the rule of thumb suggested by Harrell,33 at least 10 subjects per variable in the linear
regression model. Considering a 10% rate of invalid questionnaires, the sample size was estimated as 220.

Outcome Measurements
Demographic (age, gender, income and marital status) and clinical data (comorbidities, CKD stage and diagnosis period)
were collected via self-report questionnaires or electronic medical records from the hospital. Satisfaction with dietary
advice from healthcare professionals was assessed by one question with a 5-point Likert scale.34 A higher score represents
greater satisfaction. The points associated with each scale were as follows: 1 = “very dissatisfied” to 5 = “very satisfied.”
Compliance with dietary advice from healthcare professionals was also measured by a self-report question using a 5-point
Likert scale34 where 1 = “not at all compliant” to 5 = ‘extremely compliant. The recall period of these assessments of
satisfaction and compliance with dietary advice was within 1 year.

Food literacy was assessed using a modified Short Food Literacy Questionnaire for Adults developed by Corinna
et al.35 The questionnaire represents the key functional, interactive, and critical elements of FL. It has been used to assess
the FL in individuals with different educational level or has been modified to be used in patients with chronic
disease.36,37 It is a 12-item questionnaire yields a total score ranging from 7 to 52. Participants were asked to choose
from 4- or 5-point Likert scales that ranged from “terrible” to “very good,” “strongly disagree” to “strongly agree,” “very
difficult” to “very easy,” “very tough” to “very easy,” or “never” to “always.” A higher score represents a higher FL
level. The Cronbach’s coefficient was 0.82. Three items–items 3,4, and 5–were modified slightly to be appropriate for
Chinese patients with CKD, and they were finally revised into “How familiar are you with the Chinese Food Pyramid?”
“I know the official Chinese recommendations about fruit and vegetable consumption,” and “I know the official Chinese
recommendations about salt intake.” In this study, the Cronbach’s α of the modified questionnaire was 0.83.

Motivation for controlling diet was assessed using the Motivation for Dietary Self-Control scale, developed by
Hamish et al.38 The scale has 11 items with a total score of 78. Each item was rated on a seven-point questionnaire
anchored at 0=does not describe me at all to 6=completely describes me. Items 3.7 and 11 were scored in reverse,
with higher scores representing higher levels of dietary restraint. The Cronbach’s α of the scale in Chinese
population was 0.83.39 In this study, the Cronbach’s coefficient was 0.73.

Satisfaction with dietary behaviors was evaluated using the Satisfaction with Dietary Behavior Scale developed by
Hamish et al.29 The scale comprises eight items with a total range of 0 to 48. The second item was scored in reverse.
A higher total score indicates a greater degree of satisfaction with dietary behavior. The scores represent ratings on
a 7-point Likert scale using anchors of “does not describe me at all” (0) to “completely describes me” (6). The
Cronbach’s α of this scale in Chinese population was 0.91.39 In this study, the Cronbach’s α was 0.86.

HISB was measured by four items developed by Maryam et al.40 The total score for the four items was 20. Each item
was rated on a 5-point scale with 5 = always to 1 = never. A higher score indicates more active information-seeking
behavior. The Cronbach’s α was 0.79 for Chinese patients.27 In this study, Cronbach’s α was 0.75.

The Short Food Literacy Questionnaire for Adults was translated into Chinese using forward and back-translation.41 Two
independent translators (one nephrology nurse and one nephrology physician) familiar with the field’s terminology completed
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the forward translation task. Next, the scales were translated back to English by an independent translator (one international
Ph.D. candidate) whose native language was English and who had no knowledge of the questionnaire. An expert panel
consisting of renal dieticians, nephrology physicians, and specialized nurses reviewed the text and reached consensus
regarding the process. Six external experts (two nephrology professors and four dieticians) were invited to review and assess
the content validity index (CVI) of these questionnaires. The SFLQ of Item-CVI (I-CVI) was 0.80 ~ 1.00 and its Scale-CVI
/Average (S-CVI/Ave) was 0.96. The results of I-CVI and S-CVI/Ave exceeded the recommended levels of 0.78 and 0.80.42

Pre-testing and cognitive debriefing interviews were accomplished with inpatients before the final revised version was
completed. To assess the reliability of the questionnaire, 40 patients with CKD were recruited to complete the questionnaire
in a pilot study. The results showed that the Cronbach’s α coefficient for the three scales (food literacy, motivation for dietary
self-control, and satisfaction with dietary behavior) were 0.78.

Ethical Issues
All procedures performed in this study involving human participants followed the ethical standards of the institutional
and national research committee and the 1964 Declaration of Helsinki and its later amendments or comparable ethical
standards. All participants gave their informed written consent, and the study was approved by the research ethics
committee of the hospital [NO.2019(413)].

Data Analysis
Descriptive statistics such as means and standard deviations were calculated for continuous variables, and frequency and
percentage were calculated for categorical data. The univariate analysis was conducted using t-tests or ANOVA tests.
Spearman correlation analysis was used for bivariate analysis. The variables with p<0.1 in the univariate analysis were
added into the multivariable regression model. A stepwise selection approach was adopted to determine the final
multivariable linear regression model. IBM SPSS Version 25.0 was used for statistical analysis, and p< 0.05 was
considered statistically significant.

Results
We interviewed 203 patients with CKD from August to December 2020. Their demographic characteristics and disease
history are shown in Table 1. The mean age was 44.5 years (range 18 to 75), and 42.5% were male. Approximately half
(50.2%) were in stages 1–2 of CKD. The mean FL score was 38.75±0.38. The results showed that educational level was
associated with FL scores (F= 3.763, p<0.05). However, we found that the variables of gender, age, marital status,
employment status, frequency of visiting a dietary clinic (within 1 year), CKD duration, CKD stage, and follow-up
duration were not associated with differences in FL scores.

The correlation analysis showed that compliance with dietary advice (r = 0.181, p = 0.010), satisfaction with dietary
advice (r = 0.144, p = 0.041), HISB (r = 0.185, p = 0.008), motivation for dietary self-control (r = 0.311, p < 0.001), and
satisfaction with dietary behaviors (r = 0.442, p < 0.001) were significantly associated with FL score (Table 2).

We used multivariable linear regression to further explore the relationships between these variables and the FL score.
The results show that educational level (β = 0.221, p = 0.004), HISB (β = 0.146, p = 0.019), motivation for dietary self-
control (β= 0.198, p = 0.003), and satisfaction with dietary behaviors (β = 0.319, p < 0.001) were independent predictors
for an increased FL score. The detailed results are shown in Table 3.

Discussion
FL stems largely from an evolving understanding of health literacy. In general, FL is seen as a complex set of related
skills, knowledge, and behaviors needed to incorporate dietary guidelines in daily life.16 The importance of nutritional
knowledge for self-management of CKD has been emphasized following its association with other chronic diseases.43

Nevertheless, even in developed countries, a substantial proportion of individuals are estimated to have inadequate FL,
leading to concerns about their food security associated with poorer dietary adherence and health conditions.44,45

Inadequate FL can also lead to problems in understanding how dietary behaviors affect chronic disease
development.46 Given the relationships between healthy dietary patterns and adherence to dietary recommendations,
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and the progression of CKD,47 it is necessary to learn more about FL in the CKD population for appropriate nutrition and
disease management.

To the best of our knowledge, this is the first study to investigate food-related health literacy among patients with
CKD. The mean of FL score of the study population was 38.75 (range 7, 52), suggesting that there is room for
improvement in FL of patients. Similarly, it is comparable with Jun-Hao et al report that 46.3% of their 218 patients
with ESKD had limited nutritional literacy. As noted in previous studies,48 the issue of CKD patients with limited FL
needs to be addressed. As reported in previous studies,28,49 the FL of individuals can be effectively enhanced through
education programs or interventions, which favorably contributes to changes in unhealthy dietary behaviors. However,
because of time constraints, nutrition education might not always be a priority in clinical practice.50 Therefore,
nephrology physicians and nurses are advised to assess the FL of CKD patients and ensure the effective delivery of
nutritional education for patients in multiple ways, such as providing scientific hybrid online-offline resource or
videos,51,52 or organizing nutrition-related campaigns.53

Table 1 Demographic and Clinical Characteristics of the Sample (N=203)

N % FL Score
(Mean ± SD)

T/F P

Gender Men 87 42.9 38.08±5.38 1.155 0.248a

Female 116 57.1 39.16±5.26

Age 18–30 25 12.3 37.56±5.97 0.698 0.554b

30–45 81 39.9 39.25±5.03

45–60 80 39.4 38.56±5.34

60–75 17 8.4 38.40±5.78

Education level Primary school or below 41 20.2 37.15±5.57 3.763 0.025 b

High or middle school 30 14.8 40.60±5.00

Bachelor’s degree or above 132 65.0 38.75±5.29

Marital status Married 169 83.3 38.91±5.20 1.512 0.220b

Single 22 10.8 37.81±6.27

Divorced 12 5.9 37.16±5.52

Individual monthly income (yuan) ≤2500 51 25.1 37.82±5.71 1.087 0.339 b

2501–5000 65 32.0 38.70±5.31

>5000 87 42.9 39.21±5.09

Employment status Full time 108 53.2 39.06±5.03 0.670 0.571 b

Part time 33 16.3 38.04±5.92

Unemployed 29 14.3 37.79±5.15

Retired 33 16.3 39.03±5.84

CKD duration <1 year 13 6.4 39.69±4.40 0.220 0.883b

1–5 year 63 31 38.60±5.80

>5–10 year 67 33 38.84±5.31

>10 year 60 29.6 38.43±5.08

CKD stage 1 48 23.7 38.71±5.04 1.702 0.136 b

2 54 26.6 39.87±4.78

3 64 31.5 38.06±5.30

4 13 6.4 39.54±6.63

5 24 11.8 37.29±8.15

Frequency of dietary clinic visits (within 1 year) 0 82 40.4 38.46±5.24 0.331 0.803b

1–5 82 40.4 39.00±5.30

6-10 26 12.8 38.12±5.57

>10 13 6.4 39.46±5.95

Follow up Duration in nursing clinic < 1 year

>1-5 year

>5 year

34

80

89

16.7

39.4

43.8

38.35±5.15

38.20±5.82

39.28±4.91

0.955 0.387 b

Notes: at-test; bone-way ANOVA.
Abbreviations: CKD, chronic kidney disease;. FL, food literacy.
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The multivariable linear regression analysis results show that educational level is significantly associated with FL.
This finding concurs with the study of Rocco et al.54 Those with higher education levels were more likely to have
stronger FL than people with more limited education. Because of the inherent association between FL and health literacy,
it is not surprising that educational attainment was the most important determinant of health literacy that had an impact
on FL.55 With regard to information-seeking behavior, individuals need to actively searching for food information,
particularly nutrition-related information, which is crucial for developing awareness and understanding of nourishing
food and to increase procedural knowledge and improve food-related behaviors.56,57 Hence, it is easy to see that
information-seeking behaviors had a significant influence on the FL of patients with CKD. Notably, in despite of the
ease of gaining health information by many ways at present (eg, website, smartphone, and TV), it may be not simple for
patients to assess the reliability of this health information. According to recent studies, media has had an impact on
awareness and knowledge of nutrition issues of individuals,53 but some media information on dietary suggestions was
based on low-quality scientific evidence, or even contradictory and misleading content,58 which may unfavorably
influence nutrition and FL of individuals. Consequently, nephrology professionals should be concerned that poor quality
of information probably has a negative effect on FL of patients, leading to their low dietary adherence or other adverse
events.

Motivation for controlling diet and satisfaction with dietary behaviors may be important psychological factors in
dietary behavior.38 Eating-related motivation is critical for applying declarative and procedural knowledge because it
allows people to act on their food and nutrition knowledge and abilities.59 Although previous research revealed that
eating-related motivations does not always predictive of long-term maintenance of healthy dietary changes,60 they can
moderate the self-control that influences the maintenance. Patients with greater satisfaction with dietary behaviors may
be more assertive about acquiring knowledge and skills related to food or cooking, and their FL will probably be
improved in the process. As an intricate process, change in health behavior includes many causal factors operated by
various mechanisms. While knowledge is a precondition for this change, it is often not enough to change individual
behavior, including food-related behavior.61 We included two psychological variables – motivation for controlling diet
and satisfaction with dietary behaviors – to help identify psychological mechanisms required to achieve FL-related health

Table 3 Influential Factors Associated with Food Literacy (FL) Scores Using Multivariate Linear Regression

95%
Confidence Interval

B Std. Error Beta T Sig. Lower Bound Upper Bound

Educational level

Primary school or below Reference

High or middle school 3.307 1.123 0.221 2.944 0.004 1.092 5.522

College school or above 1.509 0.831 0.135 1.814 0.071 −0.131 3.148

Satisfaction with dietary behaviors 0.206 0.043 0.319 4.774 <0.001 0.121 0.291
Motivation for dietary self-control 0.119 0.040 0.198 2.961 0.003 0.040 0.198

Health information-seeking behavior 0.294 0.124 0.146 2.364 0.019 0.049 0.538

Notes: R2 = 25.7%; adjusted R2 = 23.9%; F = 5.587; p = 0.019.

Table 2 The Influential Factors Associated with Food Literacy (FL) Scores Using Bivariate Analysis

Variable Median (P25, P75) rs p

Complied with dietary advice 4(4,4) 0.181 0.010
Satisfied with dietary advice 5(4,5) 0.144 0.041

Health information searching 13(11,15) 0.185 0.008

Motivation for dietary self-control 53(47,59) 0.311 <0.001
Satisfaction with dietary behavior 34(29,41) 0.442 <0.001

Notes: rs = Spearman rho coefficients. P25 = 25th percentile; P75 = 75th percentile.
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behavior change. These variables were significantly associated with FL in patients with CKD in this study, partially
consistent with the work of Thomas et al conceptual framework on FL.22,62 Consequently, healthcare workers can
educate CKD patients on food-related knowledge and pay attention to patients’ psychological status related to dietary
behaviors, thereby helping patients adhere to their dietary recommendations.

Our study has both strengths and limitations. To our knowledge, this is the first study to explore FL among Chinese
patients with CKD, contributing valuable results for further research. We attempted to verify the association between FL
and psychological factors, providing references and guidance for nutrition education of patients with CKD. However, the
first limitation of our study was the cross-sectional design, which led to difficulty in explaining the causal relations
between the variables. Second, all participants were recruited from one medical center in China and the relatively small
sample size limits generalizability for clinical practice in other populations. Third, the use of self-report questionnaires
can cause discrepancies when assessing FL because at present there are different FL instruments. Additionally, dietary
compliance of participants was assessed by self-reported questions, not any objective markers, which may also lead to
certain bias. In future, there is a need to develop an FL scale specifically designed for patients with renal disease, and
such a scale could better measure and distinguish their functional, interactive, and critical FL. Last but not least, we
expected that longitudinal studies will be warranted to verify the causality of these factors and to demonstrate the link
between FL and health outcomes to provide more references for making intervention strategies to improve FL of CKD
patients.

Conclusions
Our study showed that there is room for improvement of FL in non-dialysis CKD patients. Patients had higher education
levels exhibit more active information-seeking behaviors, have greater satisfaction with dietary behaviors, and their
motivation for dietary self-control are more likely to have better FL. Therefore, healthcare workers should be aware of
psychosocial factors and information-seeking behaviors in FL and attempt to integrate the assessment of FL into routine
food-related education of CKD patients. The findings provide some beneficial insights for healthcare workers on
enhancing FL as they manage the nutrition in this patient population.
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