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Abstract

Objectives This study translated the short nutrition literacy scale for young adults (18-35 years) into Chinese,
examined its reliability and validity, and analyzed its influencing factors.

Methods The scale was translated using a modified Brislin translation model. A convenience sample of 508 cases was
selected for the survey. Content validity, structural validity, Cronbach’s alpha coefficient, and test-retest reliability were
used to evaluate the scale’s reliability and validity. To screen the factors influencing nutrition literacy in young people.

Results The Chinese version of the Item-Level Content Validity Index (I-CVI) was 0.833 ~ 1, and the Scale-Level
Content Validity Index/Average (S-CVI/Ave) was 0.908. The cumulative variance contribution of the scale was 51.029%,
and the model was generally well-fitted. The Cronbach'’s alpha coefficient and retest reliability of the scale were

0.826 and 0.818. The results showed that the level of education, mother’s education, nutrition-related courses, and
frequency of attention to nutritional health information were the factors influencing the nutritional literacy of young
people.

Conclusion The Chinese version of the S-NutLit Scale can effectively assess the nutrients of young Chinese people.
Low levels of education, low levels of education of mothers, lack of exposure to nutrition-related courses, and low
frequency of attention to nutritional health information can lead to lower levels of nutritional literacy among young
people.

Keywords Young adults, Nutrition literacy, S-NutLit scale, Transcultural adaptation, Influencing factors

*Correspondence:

Lei Zhang

Zhangl1@jzmu.edu.cn

'Department of Nursing, Jinzhou Medical University, No.40, Section 3,
Songpo Road, Linghe District, Jinzhou, 121001, Liaoning, China

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the

licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation
or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://
creativecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-024-19686-1&domain=pdf&date_stamp=2024-8-8

Liu et al. BMC Public Health (2024) 24:2158

Introduction

With the growth of the social economy and the increase
in residents’ income, Chinese residents’ total amount
and structure of food consumption have undergone sig-
nificant changes, and dietary patterns and diet-related
behaviors have become more diversified and modernized
[1, 2]. Although the nutritional health of China’s nationals
has continued to improve, the problem of malnutrition
still exists, and the incidence of nutrition-related chronic
diseases, such as high blood pressure and hyperlipidemia,
is also on the rise [3]. Advocating appropriate diets, pro-
moting dietary health, and accurately assessing individual
nutritional literacy have become topics of concern.

Nutritional literacy (NL) [4, 5] is a multidimensional
concept that refers to an individual’s ability to acquire,
understand, process, and apply nutrition information and
is usually classified as functional, interactive, and critical
nutrition literacy. NL is the most basic, cost-effective, and
practical measure to promote healthy nutrition, which is
of great worth in promoting the nation’s health [6]. Good
nutritional literacy leads to good eating habits, improved
dietary quality, healthier dietary choices, and improved
nutritional status, and enables the prevention and control
of nutrition-related non-communicable diseases [6—9].

With the widespread use of social media and electronic
products, dietary and nutritional information is becom-
ing more and more predominantly available through
online media [10]. Several health organizations and indi-
viduals often post on social media on topics related to
food, nutrition, and health [11]. These health messages
from the mass media can have a significant impact on an
individual’s subjective health status [12]. However, social
media content about health and nutrition may harm indi-
viduals’ nutritional perceptions and food choices [13].
This requires users to look critically at nutritional infor-
mation from various sources and to screen and judge the
information.

With social media’s popularity, the younger generation
has become its primary user group. However, this group
faces the dual challenges of declining diet quality and
growing obesity in China. In particular, adults between
18 and 35 are seeing their dietary fat intake rise while
their protein and carbohydrate intake decreases, and
they are at risk of inadequate mineral intake [14]. These
phenomena may be related to young people’s dislike of
home cooking, frequent breakfast skipping, and prefer-
ence for fast food [15, 16]. Unhealthy lifestyles and diets
in this group may not show immediate adverse effects on
health but can increase the risk of chronic diseases [17].
Given this, it is particularly urgent to enhance the nutri-
tional literacy of young people and improve their eating
habits through nutrition education and management
[18]. Before providing specialized nutritional care and
education services to specific groups, it is crucial to have
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an in-depth understanding of their perceived level of
nutritional literacy. This study aimed to culturally adapt
the S-NutLit scale and explore the key factors influencing
nutritional literacy. We expect that this study will allow
us to more accurately assess the nutritional literacy of
adults aged 18-35 and enhance their nutritional knowl-
edge to promote the formation of healthy living habits.

Nutritional literacy levels affect people’s health status.
Understanding the causes of inadequate nutrient liter-
acy is essential to reducing the burden of chronic non-
communicable nutrition-related diseases [19]. We chose
demographic variables as influencing factors to analyze
to understand NL among young people.

Materials and methods

Participants and study design

The study was implemented using a convenience sam-
pling method from December 2023 to March 2024.
According to the definition of young adults in China’s
Medium-and Long-Term Youth Development Plan
(2016-2025), we limited the age of participants to 18-35.
Therefore, the main inclusion criteria for participants
in this study were 18-35 and voluntary participation.
According to the sample estimation method, the sample
size should be 5-10 times the number of scale entries
[20]. The sample size was calculated based on the 11
entries in the original S-NutLit scale. The sample size
should be between 55 and 110 cases, plus 20% of invalid
questionnaires; the inclusion sample should be 66 to 132
cases. A larger sample size is desirable for accuracy, so
508 young people were finally selected to participate in
the questionnaire in this study.

Translation, counter-translation, and cross-cultural
adaptation of the S-NutLit scale

The S-NutLit Scale was translated and adapted into Eng-
lish with the permission of Dr. Christophe Matthys [21].
The scale was translated using Brislin's Two-Way Transla-
tion method. First, two native Chinese-speaking college
English teachers and graduate students majoring in Eng-
lish with study abroad experience translated the S-NutLit
scale into Chinese. The initial Chinese translation was
then retranslated into two English versions by two bilin-
guals without access to the original English questionnaire
from linguistic and professional perspectives. The trans-
lated scale was then integrated and debugged by a nutri-
tionist fluent in English with experience in related topics.
Next, a committee of 5 experts was formed to conduct
the cultural debugging, reviewing the questionnaire and
judging the appropriateness of each question. These 5
experts included 2 nutritionists, 2 clinical nurse special-
ists, and 1 English professor. The criteria for selecting
the experts were: (1) extensive expertise in nutrition or
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nursing. (2) familiarity with the step-by-step and flow
of tonal translation. (3) a graduate degree and work
experience.

The original scale was revised, considering the opin-
ions of experts and the current situation. Four points in
the original scale were modified to make the scale entries
more applicable to the Chinese youth population. Delete
“fair trade coffee” from entry two as one of the examples
of sustainable nutrition. This is because the meaning of
“fair trade coffee” is unfamiliar to domestic consumers
[22], and no examples of sustainable nutrition are par-
ticularly relevant to its meaning. In entry 3, the original
scale, “Flemish Food Triangle,” is a Belgian educational
model depicting an inverted pyramid of dietary guide-
lines [21, 23]. It is similar in meaning and function to the
Chinese balanced diet pagoda. Therefore, the “Flemish
Food Triangle” was changed to “Chinese balanced diet
pagoda” To simplify the formulation, replace “I can dis-
tinguish between reliable and less reliable websites” in
entry 5 with “I can tell if a website is reliable” In Entry 7,
to be more in line with the expression habits of Chinese
people, change “I have the necessary skills to apply nutri-
tion information when cooking” to “I can apply nutri-
tion information when cooking.” Fifty young people were
invited to fill out a pre-survey questionnaire to assess the
clarity and comprehensibility of the items after cultural
adaptation of the above four parts of the original scale.
The Chinese version of the S-NutLit Scale was devel-
oped after listening to the opinions and suggestions of all
parties.

Questionnaire design

It consists of general information and the Chinese ver-
sion of S-NutLit. The general information is self-designed
for a total of 15 items, respectively: age, gender, BMI, eth-
nicity, marriage status, education level, occupation, usual
place of residence, monthly income of the family, educa-
tional level of the father, academic level of the mother,
whether or not they had taken a nutrition-related course,
whether or not they had any chronic diseases such as
diabetes, hypertension, and so on, how often they paid
attention to nutritional information, and their self-assess-
ment of their level of health. A detailed questionnaire can
be found in Supplementary Material 1.

The S-NutLit scale

Dr. Jules Vrinten and colleagues developed the S-Nut-
Lit scale [21]. The scale has two dimensions: informa-
tion skills and expert skills. It is scored on a Likert-type
scale ranging from 1 to 5, with an additional” Additional
answer option” for entry 7, which is not included in the
total score. Higher scores indicate higher nutritional lit-
eracy among young people. The original scale was reli-
able and valid, with a Cronbach’s alpha of 0.80.
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Data collection

We used a convenience sampling method to recruit par-
ticipants through an online survey service platform. The
participants were mainly in China’s Liaoning, Shandong,
and Hunan provinces. The researcher explained the pur-
pose of the survey to the participants, distributed the
electronic version of the questionnaire, and informed
them of the precautions to take when completing the
questionnaire. After rigorous screening and sorting, 508
questionnaires were collected. Data were entered in pairs
to ensure accuracy and completeness. Two weeks later,
50 survey respondents were randomly selected from the
participants to assess the retest reliability of the scale.

Statistical analysis

Statistical description of general information was done
through frequencies and percentages. Item analysis of
the scale was performed using the correlation coeffi-
cient method and the critical ratio (CR). Validity analy-
sis was conducted using content validity and structural
validity. Internal consistency reliabilities and retest reli-
ability ratings have been employed in reliability analy-
sis. Categorical variables were subjected to independent
samples t-test or one-way ANOVA. After screening for
statistically significant variables (?<0.05), multiple linear
regression was performed to screen for factors that could
impact young people’s nutritional literacy.

Item analysis

CR is an independent samples t-test for high grouping
(highest 27%) and low grouping (lowest 27%) to assess
the discriminant properties of the scale [24]. Entries
with a critical ratio greater than three and statistically
significant differences between the high and low sub-
groups were retained. Correlations between entries and
overall scores were examined to assess the homogeneity
of entries. Retaining entries with correlation values>0.4
[25].

Validity analysis

Content validity

Six experts in the fields of nutrition (3), nursing (1), pub-
lic health (1), and psychology (1) were invited to form an
expert committee to conduct the content validity analy-
sis. All experts held intermediate or higher-level titles
and had at least five years of work experience in their
respective fields. They possessed solid professional skills
and showed high motivation to participate in this study.
The six experts assessed the scale using the Item-Level
Content Validity Index (I-CVI) versus the Scale-Level
Content Validity Index/Average (S-CVI/Ave). In general,
the content validity of a scale is considered good when
S-CVI/Ave>0.90 and I-CVI>0.78 [26].
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Construct validity

After that, we randomly assigned the 508 samples to
form two groups of the same size. The first group was
used to conduct Exploratory Factor Analysis (EFA),
and the second was used to conduct Factor Analysis
(CFA). EFA was generally considered appropriate when
the Kaiser-Meyer-Olkin (KMO) value was 20.6, and
Bartlett’s test of sphericity was P<0.05 [27]. EFA reflects
how much a scale can measure a psychometric trait or a
theoretically constructed construct [28]. The study used
principal component analysis and maximum variance
orthogonal rotation. The number of dimensions was
determined using eigenvalues>1 and a scree plot [29].
Cumulative contributions greater than 50% were gener-
ally considered desirable [30], and items with factor load-
ings greater than 0.4 were retained [31]. CFA was used
to explore the consistency of the EFA-constructed frame-
work with the actual situation [32], and to evaluate the
fit and applicability of the model using the comparative
fit index (CFI>0.9), goodness-of-fit index (GFI>0.9),
Tucker—Lewis Index (TLI>0.9), root mean square of the
error of approximation (RMSEA <0.08), and chi-square
degrees of freedom ratio (x* /df<3) [33—35]. Standard-
ized factor loadings were used to calculate the average
variance extracted (AVE) and CR values. The AVE values
were used to assess the convergent validity of the model,
and the CR values were used to determine its composite
reliability. AVE greater than 0.36 was considered accept-
able, more significant than 0.5 was considered desir-
able, and a CR value greater than 0.7 indicated that the
scale had adequate internal consistency [36, 37]. Finally,
the discriminant validity of the model was judged using
the heterotrait-monotrait ratio (HTMT). The model has
good discriminant validity if HTMT is less than 0.85 [38].

Reliability analysis

Reliability tests were evaluated using Cronbach’s alpha
coefficient and retest reliability. Homogeneity and intrin-
sic correlation between the items of the Chinese version
of the S-NutLit scale were assessed using Cronbach’s
alpha coefficient, which was at least 0.7 [39]. Two weeks
later, a sample of 50 cases was randomly selected from
the previous participants for repeated measurements.
The interclass correlation coefficient (ICC) was calcu-
lated, and an ICC>0.7 indicated good scale stability [40].

Results

Descriptive statistics

A total of 508 participants were recruited for analysis in
this study. Among them, 308 (60.6%) were 18—25 years
old, 293 (57.7%) were female; BMI was in the normal
range in a total of 342 (67.3%), and unmarried was 340
(66.9%) in marital status. Table 1 shows the specific gen-
eral information data. The skewness and kurtosis values
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are between —2 and 2, consistent with a normal distribu-
tion. (See Table 2).

Item analysis

In this study, the S-NutLit scale had 11 entries with
scores between 10 and 55, with scores<32 for low group-
ing and 239 for high grouping. The CR ranged from
10.070 to 18.545, with good differentiation. The correla-
tion coefficients between the entries and the overall scale
score ranged from 0.443 to 0.664, which suggests that
the individual entries correlate with the scale as a whole.
The Cronbach’s alpha of the scale was not exceeded after
deleting the entries (Cronbach’s alpha=0.826; Table 3).

Validity analysis

Content validity analysis

The results of the content validity measures by the six
specialists were I-CVI between 0.833 and 1.000 and
S-CVI of 0.908. The content validity was reasonable and
within the acceptable range.

Exploratory factor analysis

Structural validity was analyzed using two dimensions
and 11 entries of the original scale, with a scale KMO
value of 0.857 and Bartlett’s test of sphericity of 768.620
(p<0.001). This indicates that exploratory factor analy-
sis can be continued next. In Fig. 1, the downward trend
slows down after the 3rd point, so the two factors in the
original scale are desirable. The cumulative variance con-
tribution is 51.029%. Otherwise, loads of the coefficients
are within the normal range, as shown in Table 4.

Validation factor analysis

The validation factor analysis showed that the model had
CFI=0.964, GF1=0.950, TLI=0.954, RMSEA=0.053, and
x?/df=1.720. The model was generally well-fitted, and the
model fit data were ideal. Consistent with the original
scale, the translated S-NutLit scale has two dimensions,
information skills and expert skills, and 11 entries. (See
Fig. 2).

Convergent validity and discriminant validity

The AVE values for the two dimensions of the model
are 0.420 and 0.515, greater than 0.36, and the compos-
ite reliability values are 0.852 and 0.760, greater than 0.7.
These indicate that the model has good convergent valid-
ity and composite reliability. The HTMT value is 0.515,
less than 0.85, indicating the model has good discrimi-
nant validity (Table 5).

Reliability analysis

The Cronbach’s alpha coefficient for the total scale was
0.826, and the Cronbach’s alpha coefficients for the two
dimensions were 0.825 and 0.732, indicating that the
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Table 1 Frequency distribution of general information characteristics and one-way analysis of factors influencing nutritional literacy

among young people (n=508)

Factors N % t/F p-value Bonferroni

Age -0.570 0.569

18-25 308 60.6

26-35 200 394

Gender -0.485 0.628

Male 215 42.3

Female 293 57.7

BMI 2427 0.065

Thin 85 16.7

Normal weight 342 67.3

Overweight 52 10.2

Obese 29 5.7

Ethnicity 0.606 0.545

Han 487 959

Minority 21 4.1

Marital status 0.088 0916

Unmarried 340 66.9

Married 157 309

Others 11 2.2

Education level 3.750 0.011

Middle school and below® 20 39 o@*

High School or Junior College® 108 213 @@

Undergraduate or specialized® 313 61.6 "

Postgraduate student® 67 13.2

Career 1.633 0.165

Students 276 543

Agency/institution employees 53 104

Enterprise staff 76 15.0

Self-employed and freelancers 93 18.3

Else 10 20

Permanent residence 1.751 0.081

Rural 159 313

Municipalities 349 68.7

Monthly household income (CNY) 5.155 0.002

<3000@ 60 11.8 o@*

3000~ 5000 142 28.0 @@*

5001 ~10,000® 185 364 @®*

>10,001® 121 238

Father’s education 9.188 0.001

Middle school and below® 240 472 [cey

High School or Junior College® 167 329 [Coy

Undergraduate or specialized® 89 17.5 @e*

Postgraduate student® 12 24 @@

Mother’s education 13.790 0.000

Middle school and below® 280 54.9 oe*

High School or Junior College® 144 283 o@*

Undergraduate or specialized® 76 152 e

Postgraduate student® 8 1.6 @@
6"

Whether or not you have taken a nutrition-related course 5.143 0.000

Yes 140 276

No 368 724

Diabetes, hypertension, and other chronic disease 11.991 0.803

Yes 35 6.9
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Table 1 (continued)

Factors N % t/F p-value Bonferroni

No 473 93.1

Frequency of Nutrition Information 8.758 0.000

Never@® 9 1.8 o@*
ae*

Occasionally® 156 30.7 @@*
o6*

Sometimes® 155 30.5 @@*
66"

Often@ 165 325

Always® 23 4.5

Self-assessed health level 1.971 0.140

Poor® 21 4.1

Genera®@ 196 386

Better® 291 57.3

Table 2 Scores for scale entries and total scores

Classification Item score Skewness  kurtosis

1. If I have questions about healthy nutrition, | know where | can find information about it. 35340902 -0.993 0.524

2.1f I have questions about sustainable nutrition, | know where | can find information about it. Examples of 35340936 -0.707 -0.034

sustainable nutrition are organic vegetables, free-range eggs, etc.

3.1am familiar with the basic rules of the Chinese balance Dietary Pagoda. 325+1.110 -0.106 -0.924

4. can assess whether information about nutrition is written with the intention of making money, for ex- 345+1016 -0415 -0.520

ample by people who want to sell a product.

5.When | search for information about nutrition on the internet, | can judge whether websites are reliable or ~ 3.46+0.975  -0.522 -0.280

not.

6. Advertisements often link nutrition and health. | find it easy to judge whether these links are correct or not.  3.37+0.975  -0427 -0.649

7.1 can apply the nutrition information I know when cooking. (Additional answer option:“l never cook”). 337+0975 -0.9% 0.059

8.1 can assess whether information about nutrition in the media is reliable. 327+0975 -0.228 1.099

9.l discuss information about nutrition with experts. 202+0986 0.857 0.190

10. | follow nutritional advice from experts 29540986 -0.399 -0.082

11. ' base my diet on the latest scientific knowledge 31240903 -0.062 -0.283

Dimension 1 2723+£5671  -0.766 0.655

Dimension 2 806+2291 0.162 0.024

Score 3531+£6815 -0.519 0.592

Table 3 Item analysis for the Chinese version of the S-NutLit

scale

ltem CR The correlation be- Cronbach’s
tween the item and the alpha, if
total score an item

deleted

1 12.833 0.608 0.810

2 15.392 0.654 0.806

3 15.732 0.644 0.808

4 15.280 0627 0.809

5 15.850 0.671 0.804

6 16.536 0.663 0.805

7 18.545 0.659 0.817

8 13.498 0.657 0.807

9 10.276 0457 0.825

10 10.070 0.497 0.821

Il 12.396 0.574 0814

scale’s and the dimensions’ reliability was good. The
scale’s retest reliability was calculated in 50 randomly
selected cases among the participants. The results
showed that the retest reliability of this scale was 0.818,
and the scale was stable for repeatable measurement.

Single-factor analysis of Young people’s nutritional literacy
The results of the univariate analysis of variance showed
statistically significant differences in young people’s
nutritional literacy by level of education, monthly family
income, father’s educational level, mother’s educational
level, whether or not they had taken a nutrition-related
course, and how often they paid attention to nutritional
and health information (P<0.05). The Bonferroni test
further examined them, as shown in Table 1.
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Scree Plot

Eigenvalue

1 2 3 4 5 6 7 8 9 10 "

Component Number

Fig. 1 Scree plot of exploratory factor analysis for the Chinese version of S-NutLit

Chinese version of the S-NutLit

Table 4 Factor loadings of exploratory factor analysis for the

Chinese version of the S-NutLit scale

Item Factor 1 Factor2 .

1 0.700

2 0718 ‘

3 0.612

4 0.639 .

5 0.716

6 0.654 .

7 0.539

8 0.667 0.306

9 0777

10 0.784

1 0763
42 .

Table 5 Convergent validity and discriminant validity of the

Item Standardized Composite AVE HTMT
Factor Load Reliability 29
1 < F1 0.688 0.852 0420 0.515
2 <--- F1 0.701 210
3 <--- F1 0615
4 < F1 0.641 an
5 <--- F1 0.687
6 < F 0636 Fig. 2 Standardized 2-factor structural model of the S-NutLit (n=254)
7 < F1 0.586
8 <--- F1 0619
9 < 2 0649 0.760 0515 Multiple linear regression analysis of young people’s
10 < 2 0769 nutritional literacy
11 < 2 0730 Multiple stepwise linear regression analyses showed that

the level of education, the mother’s education, whether or
not they had received nutrition-related courses, and the
frequency of attention to nutritional information were
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potential influences on S-NutLit. The variance inflation
factor (VIF) of all variables in the covariance diagnostic
was less than 5, indicating no multicollinearity among the
variables. (See Table 6).

Discussion

Malnutrition remains prominent in China, and to
enhance dynamic monitoring of nutritional characteris-
tics and develop effective nutritional improvement strate-
gies at the individual level [41]. In this study, the S-NutLit
was linguistically translated and culturally adapted to
assess the psychometric properties of a sample of young
adults and to analyze the factors influencing young peo-
ple’s nutritional literacy. The translated edition of S-Nut-
Lit has the same number of items and factor construction
as the original English version, with two dimensions
(information skills and expert skills) and 11 entries [21].
The scale was used for the first time in a Chinese popu-
lation with excellent validity and reliability. It can accu-
rately evaluate the nutritional literacy of adolescents and
provide support for nutritional monitoring.

When we compared the debugged back-translated ver-
sion with the original version, we found some differences
between the two versions. These differences are found in
entries 5 and 7 and are mainly related to the language’s
unique grammatical and syntactic rules. When discrep-
ancies are found, the back-translator provides the transla-
tor with a detailed explanation of the differences between
the two versions. Based on the discussion, the translator
modifies the discrepant items. The back-translator then
translates the modifications from Chinese to English.
This process was continued until the scale items in the
two English versions had the same meaning. In addi-
tion, we found that domestic consumers are unfamiliar
with the concept of “fair trade coffee” [22], so we tried to
replace it with a similar idea to avoid unnecessary trouble
caused by direct translation. However, we have not yet
found a concept that can fully replace “fair trade coffee”
and reflect the principles of sustainable nutrition. As an
example of sustainable nutrition in Entry 2, its removal
would have a lesser impact. So, to minimize inaccu-
rate scoring due to comprehension bias, the experts

Table 6 Multilinear regression modeling of S-NutLit overall scores
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recommended removing this example from the scale.
Such an adjustment would ensure the scale’s accuracy
and applicability while maintaining the fluency of the
assessment process and respondent participation. When
a participant selected the “additional answer option” for
entry 7, it indicated that this participant did not apply to
entry 7. Very few participants (9.8%) in our study selected
the “additional answer option” In all subsequent explor-
atory and validation factor analyses, we treated this
response as a missing value and did not include it in the
analyses [42].

The Chinese version of the S-NutLit scale has an S-CVI
of 0.955 and an I-CVI of 0.833 to 1.00, both greater than
0.8. The content covered by the scale can reflect the con-
cept of NL. Consistent with the original scale, two male
factors were extracted, and the cumulative variance
contribution based on the two factors in this study was
51.029%. This result suggests that the individual entries
in the scale have good explanatory power for interpret-
ing young people’s NL. The fitted data in the validated
factor analysis were ideal and had good construct valid-
ity. Cronbach’s alpha coefficients enable the evaluation of
scale quality [43]. The Cronbach’s alpha coefficient of the
Chinese version of the S-NutLit scale is 0.826, the Cron-
bach’s alpha coefficient of the original scale is 0.80, and
the dimensions of “information skills” and “expert skills”
are 0.83 and 0.79, indicating that the S-NutLit has a high
internal reliability. The AVE for the “information skills”
dimension is 0.420, related to the additional answer
option in entry 7. Its presence impacted the scale’s valid-
ity, which was still acceptable despite the low AVE value.
Retest reliability was conducted after two weeks, and
the result of the retest reliability in this study was 0.818,
while the retest reliability of the original scale was 0.74.
The Chinese version of the S-NutLit has higher retest
reliability, indicating that it can reliably and stably mea-
sure young adults’ nutritional literacy. In short, the Chi-
nese version of the S-NutLit scale can effectively measure
NL in young adults and be further applied in future clini-
cal practice.

The mean scoretstandard deviation of nutritional
literacy in this study was 35.31+6.815, which puts the

B B t P 95% Cl Collinearity
statistics
Tolerance VIF
Constant 28.640 13.787 <0.001 [24.559,32.721]
Education level 1.268 0.129 3.053 0.002 [0.452,2.083] 0.941 1.063
Father's education 0.100 0.012 0.181 0.856 [-0.981,1.180] 0.380 2.630
Mother’s education 1.438 0.167 2.562 0.011 [0.335,2.540] 0.396 2524
Monthly household income 0435 0.061 1.379 0.168 [-0.184,1.054] 0.862 1.160
Whether or not you have taken a nutrition-related course -2.514 -0.165 -3.904 <0.001 [-3.779,-1.249] 0.944 1.059
Focus on Nutritional health information frequency 1.209 0.166 3.905 <0.001 [0.600,1.817] 0.929 1.077




Liu et al. BMC Public Health (2024) 24:2158

nutritional literacy of young Chinese adults at an inter-
mediate level. The findings are consistent with those
of two earlier studies conducted in China [44, 45], sug-
gesting that the nutritional literacy of young people still
needs to be further improved. The results of this study
show that young people’s level of education, whether
or not they had taken a nutrition-related course, their
mother’s level of education, and the frequency of atten-
tion to nutritional health information entered the regres-
sion equation. These four variables are suggested to be
factors affecting young people’s nutritional literacy.

The present study found that the level of education
was related to the nutritional literacy of individuals and
that there was a significant difference in nutritional lit-
eracy between young people’s postgraduate qualifica-
tions and other levels of education. Similar conclusions
have been made in other research, concluding that peo-
ple with more education will perform better regarding
eating behaviors [45] and that low education is a barrier
to nutritional literacy [46]. Educational level predicts
disease risk, health behavior patterns, and diet quantity
more accurately than other socioeconomic factors [10].
This may be because individuals at higher education lev-
els have a higher capacity to acquire knowledge and skills
and are better able to understand, process, and apply the
nutrition information acquired [47, 48]. Higher-educated
people are more likely to have access to knowledge and
data regarding diet and wellness [10]. In China, mothers
are primarily responsible for taking care of and educat-
ing their children and devoting more energy and time
to family life, significantly influencing their words and
actions in daily life. Mothers with higher levels of edu-
cation generally have more significant health awareness
and nutritional knowledge, which they are more likely to
pass on to their children, thereby increasing their chil-
dren’s understanding and ability to improve their health
[49-51].

Nutritional literacy is essential in food education pro-
grams that promote healthy eating habits and general
health in individuals [52]. The results of this study are
consistent with previous studies, which suggest that
nutrition education can be effective in improving indi-
viduals’ nutritional literacy levels [48]. Nutrition knowl-
edge and literacy levels are interrelated and positively
correlated [19, 53], and school-based nutrition educa-
tion can enhance students’ nutrition knowledge and
skills [54]. Nutritional knowledge influences individuals’
perceptions and choices of food and can motivate indi-
viduals to choose foods of excellent nutritional value [6].
To improve individuals’ nutritional literacy, nutritional
courses in schools and online instructional videos posted
through official social media accounts are necessary.
These videos can guide young people in learning about
nutrition and applying it to their daily diets [55]. In this
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study, the frequency of searching and browsing for nutri-
tional health information was related to an individual’s
nutritional literacy. When individuals pay frequent atten-
tion to nutritional health information, such as “often” or
“always’, their nutritional literacy tends to differ signifi-
cantly from those who pay less attention to such infor-
mation. Literacy is a gradual process, and individuals
who pay regular attention to nutrition and health infor-
mation have a wealth of nutritional knowledge and a bet-
ter understanding of nutritional concepts and the impact
of food choices on health [56]. Being updated on nutri-
tional knowledge can motivate individuals to adjust their
unscientific eating habits and adopt more scientific food
choices. Encouraging and facilitating young people to pay
regular attention to nutritional health information is an
effective way to improve nutritional literacy.

Although several existing commonly used scales play
an essential role in assessment and research, they inevita-
bly have some limitations. The Nutrition Literacy Assess-
ment Instrument (NLAI) does not measure the ability
to critically view nutrition literacy and apply nutrition
knowledge [57]. The Nutritional Literacy Scale (NLS) pri-
marily assesses the respondent’s understanding of nutri-
tional information [58]. The Chinese Health Literacy
Scale for Low Salt Consumption - Hong Kong population
(CHLSalt-HK) assesses health literacy related to low salt
intake using older adults as the target population [59].
The Nutrition Literacy Measurement Scale for Chinese
Adults (NLMSC) is primarily intended for the adult pub-
lic [60]. However, nutritional literacy can be significantly
affected by multiple factors such as social environment
and economic conditions, and there may be significant
differences in these aspects among individuals of differ-
ent ages, which makes the scale lack a certain degree of
relevance and adaptability in its application. The S-NutLit
Scale contains entries on three levels: functional, interac-
tive, and critical, which are used to identify and assess
nutritional literacy comprehensively. It is designed to
determine the nutritional literacy of young people and is
more relevant than other scales. The scale is concise and
has good reliability and validity, which provides health-
care professionals with a more convenient and accurate
tool to assess the nutritional literacy of young people.

Limitations

Convenience sampling, which is convenient, flexible,
and cost-effective, was used in this study. However, the
arbitrariness of convenience sampling in determining the
sample may lead to selection bias. In this study, this bias
was mainly reflected in the distribution of occupational
categories, with a high proportion of student respon-
dents, totaling 276 or 54.3% of the total respondents.
This may result in a less representative sample. With the
popularisation and lengthening of tertiary education in
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China and the increasing concept of lifelong learning,
young people’s graduation age tends to increase. The
data for our study comes primarily from an online ser-
vice platform with a large student user base. Therefore,
even with the best efforts to reach young people from dif-
ferent fields and backgrounds, our research sample still
tends to reflect the views of the student population to
some extent. For practical reasons, investing more effort
in recruiting young people from other occupations was
impossible. To mitigate this limitation in future stud-
ies, we recommend using a stratified sampling method,
whereby young people are stratified according to their
occupational characteristics, and a random sample is
drawn from each stratum. In addition, increasing the
sample size is one of the effective strategies to reduce
the impact of bias. This study mainly includes individual
factors such as gender and age and family factors such
as parent’s education level. However, social factors such
as government nutrition policies and community nutri-
tion awareness also impact individual nutritional liter-
acy. In the future, social-ecological systems theory can
be applied to explore how individual nutritional literacy
is affected by multiple factors, such as the individual,
the family, and the community. Based on this, dietary
interventions can be designed and implemented more
comprehensively to promote the nutritional health of
individuals and communities.

Conclusion

The Chinese version of the S-NutLit Scale contains 11
entries and two dimensions with satisfactory reliability
and validity. The adapted and validated S-NutLit scale
is more suitable for Chinese people, and its applicability
in other countries can be further explored. The low level
of education of individuals and their mothers, the lack
of experience in nutrition-related courses, and the infre-
quent attention to nutritional health information have
made some young people vulnerable to low dietary liter-
acy. More attention should be given to nutritional health
issues among this group of young people. By applying the
Chinese version of the S-NutLit Scale, we can more con-
veniently and accurately assess individuals’ nutritional
literacy levels. This, in turn, supports the formulation of
targeted nutrition education programs and public health
policies. It also helps us more effectively identify high-
risk groups and provide them with the necessary support
and intervention, thus promoting the nutritional health
level of the whole society.
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