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Background: Nutrition literacy (NL) encompasses the knowledge and skills that inform individuals' food choices. This cross-sectional study explored factors associated with NL among Chinese university students in Bengbu, China.

Methods: A cross-sectional survey was carried out. Two thousand one hundred thirty-three university students were selected by stratified cluster sampling. A 43-item NL questionnaire was used to assess NL. Binary logistic regression was used to determine odds ratios (ORs) along with 95% confidence intervals (CIs) for NL and to test the interaction effects of multiple factors on total NL and its six dimensions.

Results: Of these participants, 1,399 (65.6%) were women and 734 (34.4%) were men. Students who were from urban areas (OR = 1.36, 95% CI: 1.08–1.72), were living with both parents (OR = 1.30, 95% CI: 1.02–1.65), and had high academic performance (OR = 1.85, 95% CI: 1.34–2.57) were more likely to report higher NL levels than did other students. The ORs for NL (OR = 1.60, 95% CI: 1.06–2.41), nutrition knowledge (OR = 1.51, 95% CI: 1.00–2.26), obtaining skills (OR = 1.76, 95% CI: 1.16–2.65), and critical skills (OR = 1.59, 95% CI: 1.05–2.39) were higher for medical students who had received nutrition education than for other students. The ORs for NL (OR = 2.42, 95% CI: 1.21–4.84), nutrition understanding (OR = 2.59, 95% CI: 1.28–5.25), and interactive skills (OR = 2.06, 95% CI: 1.04–4.08) were higher for only-child students and those with a monthly expenditure of >¥1500.

Conclusions: NL of university students differed in terms of place of origin, living arrangement, nutrition education, academic performance, and household income, and the findings imply that universities should have all students take a basic nutrition course to improve their NL.
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1. Introduction

The period of university study may be influential in the establishment of long-term dietary patterns and may thus influence the risk of chronic diseases (1). The transition from high school to university, known as emergent adulthood, is a vulnerable period that is frequently characterized by weight gain; therefore, it is a critical period for prevention and intervention in relation to dietary patterns (2, 3). This period of transition is typically characterized by leaving home for the first time, adapting to a new environment, developing new friendships and social networks, and having greater independence in overall decision-making (4, 5). An individual's dietary attitudes and behaviors during the period of university study can profoundly influence their adult lifestyle habits and thus influence the risk of obesity and related comorbidities such as diabetes and heart disease (6). University students constitute a vulnerable group for poor dietary intake, insufficient physical activity, and sedentary behavior (7). Young people are usually prone to adopt unhealthy dietary habits (8). They exhibit dietary restraint, low intake of fruit and vegetables, and high intake of energy-dense nutrient-poor foods such as takeaway foods and sugar-sweetened drinks (5, 9). Factors influencing healthy eating among university students include individual factors (e.g., nutrition knowledge and education), social factors (e.g., social support from parents), and environmental factors (e.g., product prices and limited budgets) (10, 11).

To reduce the increasing prevalence of nutritional health problems, it is of great importance to increase the knowledge level of individuals and society about nutrition and to develop healthy nutrition skills and behaviors (12). Nutrition literacy (NL), also known as “health literacy applied in the field of nutrition” (13), refers to individuals' competence in healthy eating. NL was defined as “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” (14). Studies present nutrition literacy measurement instruments should be of multiple characteristics, e.g., different domains of cognition and skill, different dimensions of obtain, understand, analyze, appraise, and apply (15–17). However, existing NL instruments often assessed a certain characteristic of NL; moreover, they mainly focused on functional nutrition literacy (13) and rarely included interactive or critical nutrition literacy. Our previous study (18) developed a nutrition literacy measurement instrument with multiple characteristics which assess comprehensively NL for Chinese adults. Our NL instrument include two domains (cognition and skill), 3 levels of nutrition literacy (functional, interactive, and critical) and 6 dimensions of knowledge, understanding, obtaining skills, applying skills, interactive skills (the ability to act effectively to improve health and to communicate, provide, and apply relevant health information), and critical skills (the ability to critically assess and reflect on nutritional information or dietary advice in terms of personal nutritional needs) (13, 15). The dimensions of nutrition knowledge and nutrition understanding represent the understanding of nutrition information and services; the dimension of obtaining skills represents the process of obtaining nutrition information and services; and the dimensions of applying skills, interactive skills, and critical skills represent the processing and application of nutrition information and services (18, 19). Therefore, NL encompasses the crucial knowledge and skills that inform food choices (20). NL emphasizes nutrition-related skills in which an individual should have to make wise decisions regarding dietary situations in daily life, it can be regarded as an imperative component of food education programs and important to promoting healthy eating behaviors (21). A university campus with an adequate eating environment and adequate healthy eating campaigns could effectively improve healthy eating behaviors in university students (11). Higher levels of NL were reported to be associated with healthier and higher-quality diets, which could in turn reduce the risk of diet-related chronic diseases (22).

A handful of studies have been conducted on NL among different subgroups of the population (i.e., adolescents, students, and adults) in Turkey (23, 24), Taiwan (25), Iran (26), US (27, 28), and Palestine (29). Nevertheless, there is a lack of available evidence to investigate the NL of Chinese university students. Accordingly, the presented study investigated factors associated with NL and its six dimensions among university students in China. The findings of this study may inform the design of interventions for improving NL among university students.



2. Materials and methods


2.1. Participants and procedure

This study involved a cross-sectional design and was conducted from April to June 2021 in Bengbu, China. Participants were recruited through stratified cluster sampling. Firstly, two universities (medical and non-medical) were selected by convenience sampling. Second, eight classes were randomly selected in each grade. And then all students (about 30 individuals) in these classes were asked to participate in the survey. An individual who was 18 years old and above was included in the survey if he or she willing to participate in it, but was excluded if he or she was unwilling to do it. The students were notified that participation was voluntary, and signed informed consent was obtained. This study was approved by the Ethics Committee of Bengbu Medical College. A total of 2,190 students completed the survey. After the exclusion of 57 (2.7%) students who provided invalid responses, 2,133 students remained, and their responses were analyzed in this study.



2.2. NL assessment

A 43-item NL questionnaire (NL-43) (18), which was developed by experts in public health and nutrition education and promotion using the Delphi method, was used to assess the students' NL in the six dimensions containing nutrition knowledge (7 items), nutrition understanding (5 items), obtaining skills (5 items), applying skills (11 items), interactive skills (9 items), and critical skills (6 items). The Cronbach's alpha for the total scale of NL was 0.962 and the Cronbach's alpha for each dimensional scale ranged from 0.845 to 0.954. Each item is rated on a 5-point Likert-type scale (1 = strongly disagree, 2 = disagree, 3 = average, 4 = agree, 5 = strongly agree; or 1 = strongly non-conforming, 2 = non-conforming, 3 = average, 4 = conform, 5 = strongly conform), with a higher score indicating a higher NL level. The total score for the NL Scale is 215. NL and its six dimensions were dichotomised into low and high levels on the basis of their corresponding median scores (Supplementary Table 1). An individual was referred as high levels (coded as 1) in NL and its six dimensions if the score was above corresponding median score; otherwise, was referred as low levels (coded as 0).



2.3. Demographic information

This study obtained the students' demographic information, including their age (classified as 16–21 vs. 22–27 years), sex (male vs. female), major (medical vs. non-medical majors), grade (junior vs. senior), place of origin (rural vs. urban), only-child status (yes vs. no), living arrangement (living with both parents vs. living with a single parent, grandparents, or other). Acquisition of nutrition education was obtained through the question “Did you take any courses in nutrition at school?”; responses were “no” (coded as 1), “yes” (coded as 2). Parent education level was classified as elementary school or below (coded as 1), junior high school (coded as 2), high school or technical school (coded as 3), and college or university and above (coded as 4). Academic performance was obtained using the question “What was your grade point average in the last semester?”; responses were “ <70” as “poor,” “70–80” as “average,” and “≥80” as “good.” Household income per month was classified as <¥6,000 (coded as 1), ¥6,000–12,000 (coded as 2), and >¥12,000 (coded as 3). Expenditure per month was classified as <¥1,000 (coded as 1), ¥1,000–1,500 (coded as 2), and >¥1,500 (coded as 3).



2.4. Statistical analysis

All data were entered in duplicate into an Epi Data version 3.1 database (EpiData Association, Odense Denmark). Measurement data are presented herein as mean (M) ± standard deviation (SD). Descriptive statistics were used to determine the distributions of total NL and its six dimensions. Moreover, categorical variables are expressed herein as numbers and proportions, and such variables were compared across groups by using a chi-square test. Ddependant variable (NL) is dichotomous, and binary logistic regression was performed to determine the odds ratios (ORs) and the corresponding 95% confidence intervals (CIs) for NL; it was also conducted to evaluate the interaction effects of multiple factors on total NL and its six dimensions. Some independent variables had three codes or above and were put into model as categorical. All statistical analyses were performed using SPSS 26.0 (IBM, Armonk, NY, USA). P < 0.05 (two-sided) was considered statistically significant.




3. Results

As presented in Table 1, this study included a total of 2,133 university students, and their age ranged from 16 to 27 years (M = 20.91; SD = 1.57). Of these students, 65.6% were women and 34.4% were men. Furthermore, 47.0% of the participants were medical students, and 53.0% were nonmedical students. Of the students, 49.9% were seniors, 69.6% were from rural areas, 29.2% were the only child in the family, 83.8% were living with both parents, 53.4% had received nutrition education, 42.7% had high academic performance, 9.8% belonged to households with a monthly income of >¥12,000, and 25.1% had a monthly expenditure of >¥1,500. Most of the students reported that their parents' education level was junior high school (with 46.7% of fathers and 40.6% of mothers attaining this education level).


TABLE 1 Distribution of different characteristics by total nutrition literacy and its six dimensions.
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The univariate analysis results revealed significant differences in total NL by age, major, grade, place of origin, only-child status, living arrangement, acquisition of nutrition education, academic performance, and household income per month (Table 1). Among the participants, medical students exhibited significantly higher total NL than did non-medical students. The results also indicated a significant relationship between total NL levels and parents' education level; specifically, students whose parents' education level was college or university and above exhibited the highest total NL level. Additionally, the levels of critical skills were significantly associated with sex. Specifically, male students had higher levels of critical skills than did female participants (51.4 and 43.2%, respectively).

Multiple logistic regression was performed to determine factors influencing total NL and its six dimensions (Table 2). The results revealed that students who were from urban areas (OR = 1.36, 95% CI: 1.08–1.72), were living with both parents (OR = 1.30, 95% CI: 1.02–1.65), received nutrition education (OR = 1.53, 95% CI: 1.25–1.86), had high academic performance (OR = 1.85, 95% CI: 1.34–2.57), and had a monthly household income of >¥12,000 (OR = 1.61, 95% CI: 1.14–2.26) were more likely to report a higher level of total NL than did other students. Regarding the six dimensions of NL, the results indicated that female students (OR = 1.35, 95% CI: 1.11–1.66) and medical students (OR = 1.56, 95% CI: 1.27–1.92) were more likely to report a higher level of nutrition knowledge than did other students. Older students (OR = 1.33, 95% CI: 1.05–1.68) were more likely to report a higher level of nutrition understanding than did other students. Students with high academic performance (OR = 1.52, 95% CI: 1.10–2.11) and a monthly household income of >¥12,000 (OR = 1.41, 95% CI: 1.01–1.97) were more likely to report a higher level of obtaining skills than did other students. In addition, students who were older (OR = 1.28, 95% CI: 1.01–1.62) and were from urban areas (OR = 1.27, 95% CI: 1.01–1.61) were more likely to report a higher level of applying skills than did other students. Students who were the only child in the family (OR = 1.29, 95% CI: 1.03–1.60) were more likely to report a higher level of interactive skills than did other students. Finally, female students (OR = 0.80, 95% CI: 0.66–0.98) were less likely to report a high level of critical skills than did male students.


TABLE 2 Multivariate analysis for variables associated with total nutrition literacy and its six dimensions.
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The study also examined the interaction effects of multiple factors on total NL and its six dimensions (Table 3). The results revealed that the ORs for total NL (OR = 1.88, 95% CI: 1.26–2.81), nutrition understanding (OR = 1.73, 95% CI: 1.15–2.59), and critical skills (OR = 1.78, 95% CI: 1.19–2.66) were higher for medical students who were women than for other students. Furthermore, the ORs for total NL (OR = 1.60, 95% CI: 1.06–2.41), nutrition knowledge (OR = 1.51, 95% CI: 1.00–2.26), nutrition understanding (OR = 1.85, 95% CI: 1.22–2.80), obtaining skills (OR = 1.76, 95% CI: 1.16–2.65), and critical skills (OR = 1.59, 95% CI: 1.05–2.39) were higher for medical students who had received nutrition education than for other students. The ORs for total NL (OR = 2.42, 95% CI: 1.21–4.84), nutrition knowledge (OR = 2.69, 95% CI: 1.33–5.44), nutrition understanding (OR = 2.59, 95% CI: 1.28–5.25), interactive skills (OR = 2.06, 95% CI: 1.04–4.08), and critical skills (OR = 2.15, 95% CI: 1.09–4.28) were higher for students who were the only child in the family and had a monthly expenditure of >¥1,500 than for other students.


TABLE 3 The impact of multiple factor interactions on total nutrition literacy and its six dimensions.
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4. Discussion

This study investigated factors associated with NL and its six dimensions among Chinese university students. The findings indicate that place of origin, living arrangement, acquisition of nutrition education, academic performance, and household income per month were independently associated with NL. This finding provides empirical evidence for designing nutrition literacy intervention strategies for practitioners, when implementing nutrition education in the future.

The application of food- and nutrition-related information acquired through a variety of media channels may be challenging for university students because of circumstances unique to university environments (19). In addition, excessive and ambiguous nutrition information may lead to confusion among individuals with low levels of nutrition knowledge (23). Therefore, the ability to exchange food- and nutrition-related information with family, peers, and experts or to extract information from different media channels, in addition to the quantity of such information, is crucial (13). NL might be an important factor in determining healthy-eating behaviors during university (25). Higher nutrition literacy, which is the immediate goal of nutrition education, would subsequently lead to higher diet quality (30). Therefore, advancing nutrition literacy in the school setting is important to promote healthy eating and support long-term academic outcomes to reduce the burden of food-related diseases across the lifespan (31). The present study demonstrated that older students were more likely to report higher levels of nutrition understanding and applying skills than did other students. A higher degree of cognitive abilities positively influences NL. Similarly, other factors such as practice, communication, media, and cognitive reserve may help increase NL in older students (32). The present study also revealed that female students were more likely to report a higher level of nutrition knowledge than did male students. Attitudes toward reading and learning generally differed by sex (33). Female students typically paid more attention to their dietary intake and were more likely to receive nutrition education than did male students (34). However, our findings reveal that female students had lower levels of critical NL than did male students. Women reported difficulty in distinguishing between scientific and non-scientific information on nutrition. Moreover, women were influenced by dietary advice presented in the media and considered alternative medical advice to be credible (16).

Nutrition and dietary information sources are associated with adequate NL (24). Students who received nutrition information at university, had taken nutrition-related courses, or had a strong demand for nutrition information exhibited superior NL (25). This result also strengthens the need for nutrition education on college campuses (25). The present study found that the ORs for total NL, nutrition knowledge, nutrition understanding, obtaining skills, and critical skills were higher for medical students who received nutrition education than for other students. The explanation for this finding is that in health science–related courses and professions—primarily nutrition and dietetics—topics such as nutrition, healthy eating, and correct eating habits are frequently addressed, as well as people who are accompanied by these professionals (35). Of course, It is also associated with the number of nutrition courses and nutrition education contents. As NL is literacy focusing on nutrition-related information, medical students with more exposure to medical and health information in faculty courses perform better compared to other non-medical courses (36). However, with the exception of students pursuing medicine-related majors, university students are unlikely to have access to nutrition education (21). NL encompasses a set of knowledge and competencies that an individual develops over the course of their life, and it can be regarded as an outcome of nutrition health education (37). Medical students who had received and applied more medical knowledge had more favorable objective conditions for acquiring nutrition knowledge and had a more comprehensive grasp of nutrition (38). Moreover, our findings suggest that students with high academic performance were more likely to report a higher level of total NL, nutrition understanding, obtaining skills, applying skills, interactive skills, and critical skills. Such students have a strong self-learning awareness and learning ability and a higher degree of absorption and understanding of nutrition information; this provides them with a foundation for screening and obtaining nutrition information in daily life and for developing healthy habits (38).

Social factors may affect NL and food- and nutrition-related decisions (39). This study revealed that students who were the only child in the family and had a high monthly expenditure reported higher NL, nutrition knowledge, nutrition understanding, interactive skills, and critical skills. In mainland China, only-child students are more likely to be from urban areas (40), and their families have higher monthly incomes (41). In addition, the parents of only-child students have a higher socioeconomic status (42). Under these superior family conditions, only-child students can receive more resources and support from their families, which can benefit their physical and psychological health (41). Individual NL is developed through information exchange with experts, peers, parents, or caregivers, and it is influenced by the context (37). Students from families with a lower socioeconomic status face barriers to developing a healthy diet; this is possibly because such families have fewer financial resources for the purchase of healthier foods or lack knowledge regarding nutritional recommendations for healthy eating (43). Students' ability to obtain, interpret, and apply information about nutrition affected their healthy eating behaviors (12). Our findings suggest that students from urban areas have a higher level of NL than those from rural areas; this is probably because rural students are affected by an underdeveloped economy, poor basic life outcomes, limited access to nutrition information, and low awareness of good eating habits. This demonstrates the importance of narrowing the gap between urban and rural nutrition services (34). Our results reveal no association between parental education level and the total NL level of university students. Family members of senior high school students usually focus more on students' study, resulting in insufficient nutrition education at home (34). Moreover, students who become independent in managing their diets are less affected by their parents from the time they enter university (25). This study observed that students who were living with both parents reported a higher level of NL. The eating behavior of individuals were indeed affected by their NL levels (23), and a higher NL level was associated with healthier eating practices and lifestyle behaviors (44). Two-parent families may have sufficient family functioning, which could lead to a higher family health status. By contrast, single-parent families may have fewer resources such as time, money, and social networks; this may lead to poor health outcomes (45).

This study has some limitations. First, it applied a cross-sectional design, which prevented the interpretation of the direction of the associations. Moreover, the results cannot be generalized to all students. Finally, this study used self-reported data, and discrepancies may have existed between the participants' subjective perceptions and actual practice, which may have led to errors in the interpretation of the results. Despite these limitations, this study adopted a rigorous research design, including valid and reliable measures and strict statistical procedures, to reduce possible research biases. Future research efforts need to investigate the association between nutrition literacy and nutrition-related diseases, and how to take targeted intervention to improve nutrition literacy.



5. Conclusions

This study revealed the NL of university students differed in terms of place of origin, living arrangement, nutrition education, academic performance, and household income. These findings imply that targeted intervention should consider the disparities of family resources and universities should have all students take a basic nutrition course to improve their NL.
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Living arrangement (ref. = Living with a single parent, grandparents, or other)

Living with both parents 130 (1.02, 1.65)* 135 (1.06, 1.71)* 1.03 (080, 1.31) 106 (083, 1.35) 133 (1.04, 1.69)* 130 (1.02, 1.65)* 1.01(0.79, 1.28)

Father’s education level (ref. = Elementary school or below)

Junior high school 1.11(0.86, 1.44) 0.79 (062, 1.02) 111 (086, 1.44) 121(0.94, 1.57) 1.06 (082, 1.36) 118 (0.92, 1.52) 0.98 (076, 1.27)
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College or university and 1.01(0.68, 1.49) 0.6 (0.44, 0.98)* 140 (0.94, 2.09) 1.19(0.80, 1.76) 108 (0.73, 1.60) 1.06 (0.72, 1.57) 107 (072, 1.58)
above

Mother’s education level (ref. = Elementary school or below)
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above
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Academic performance (ref. = Poor)

Average 1.21 (0.88, 1.66) 0.96 (0.70, 1.32) 1.15(0.83, 1.60) 1.08 (0.78, 1.48) 1.38 (1.00, 1.91)* 1.28 (0.93, 1.76) 1.07 (0.78, 1.48)

Good 185 (1.34,2.57)** 1.16 (084, 1.60) 1.56 (1.12,2.17)* 152 (110, 2.11)* 1.97 (1.42,2.73)** 177 (1.28, 2.45)* 143 (1,03, 1.97)*
Household income per month (RMB) (ref.=<6,000)

6,000-—12,000 1.08 (0.89, 1.31) 1.01(0.83,1.23) 1.13(0.93, 1.38) 0.97 (0.80, 1.18) 1.05(0.87, 1.28) 1.06 (0.88, 1.29) 1.04 (0.85, 1.26)
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Expenditure per month (RMB) (ref.=<1,000)
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OR represents the odds ratio, 95% CI represents 95% confidence intervals, and Ref. represents reference. *P < 0.05, **P < 001, ***P < 0.001. Multiple logistic regression analysis was applied to estimate the OR and 95% CI for nutrition literacy. *The final model is
adjusted for age, sex, major, grade, place of origin, only-child status, living arrangement, father’s education level, mother’s education level, acquisition of nutrition education, academic performance, household income per month, expenditure per month.
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