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Teenager dietary behavior and health literacy in China: 
influencing factors and coping strategies
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A b s t r a c t

Introduction: Understanding health literacy is important for formulating 
health policies and conducting public health interventions. We aimed to 
evaluate the status quo and influencing factors of teenager dietary behavior 
and health literacy in China, to provide insights into the coping strategies 
of teenager health.
Material and methods: Between March 1, 2021 and May 15, 2021, teen-
agers in four high schools in Bengbu, China were selected. The Interactive 
Health Literacy Questionnaire for Chinese Teenagers (IHLQCT) was used for 
assessing health literacy. Mixed linear models were used to analyze the re-
lationships among dietary behavior patterns, IHLQCT and individual char-
acteristics.
Results: A  total of 1920 teenagers were included. The average score of 
the IHLQCT was (72.45 ±8.99). Mixed linear analyses showed that parents’ 
educational level (β = –0.11, 95% CI: –0.19, 0.05), monthly family income  
(β = 0.08, 95% CI: 0.02, 0.16), and IHLQCT scores (β = 0.15, 95% CI: 0.10, 
0.23) were associated with risky dietary behavior patterns in teenagers  
(all p < 0.05). Being an only child (β = –0.12, 95% CI: –0.35, –0.09), par-
ents’ educational level (β = 0.49, 95% CI: 0.13, 0.95) monthly family income  
(β = 0.14, 95% CI: 0.08, 0.38), and IHLQCT scores (β = 0.45, 95% CI: 0.24, 
0.69) were associated with the protective dietary behavior patterns (all p < 
0.05). Being an only child (β = –0.16, 95% CI: –0.41, –0.07), parents’ educa-
tional level (β = 0.49, 95% CI: 0.11, 0.82), monthly family income (β = 0.17, 
95% CI: 0.10, 0.41), risky dietary behavior patterns (β = 0.34, 95% CI: 0.14, 
0.83), and protective dietary behavior patterns (β = 0.22, 95% CI: 0.07, 0.51) 
were associated with the IHLQCT (all p < 0.05).
Conclusions: Teenager dietary behavior is closely associated with health 
literacy. There are differences in the dietary behaviors of teenagers under 
different family characteristics in China. 
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Introduction

Health literacy refers to the ability of individuals to obtain, under-
stand, adopt and process health information and services, and make 
correct judgments and decisions through the health information and 
services, and maintain and promote their own health [1, 2]. Health liter-
acy is a key factor to measure the overall health level of residents. Low 
health literacy can increase the prevalence of many types of diseases 
and affect the quality of public health [3]. Improving the health literacy of 
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people in general will help to improve the public’s 
self-care awareness and health care ability, and it 
plays a positive role in improving the health status 
of the population [4–6]. Eating habits are import-
ant behaviors that determine the dietary struc-
ture and nutritional status of individuals, which 
are closely related to the occurrence, development 
and prognosis of diseases [7, 8]. Understanding 
society’s health literacy and eating habits will help 
the government to understand people’s condi-
tions, formulate targeted health policies, and help 
improve the level of public health [9].

Middle school students are in a critical period 
of growth and development, and their behav-
ioral habits and health at this stage can have 
an important impact on adulthood [10, 11]. The 
results of the several national student physique 
and health surveys [12–14] in China conducted 
between 1985 and 2018 show that the detection 
rate of overweight and obesity among students 
aged 7–22 has increased year by year, which is 
mainly related to the daily eating behavior of stu-
dents. Previous studies [15–18] have shown that 
low health literacy increases the risk of bad health 
behaviors such as smoking and drinking among 
adolescents. To this end, this study aimed to un-
derstand the dietary behavior patterns of Chinese 
teenagers aged 10–18 years, to evaluate the relat-
ed factors affecting dietary behavior patterns and 
health literacy, thereby providing a scientific basis 
for formulating dietary behavior interventions to 
improve teenager health.

Material and methods

Ethics 

In this study, all methods were performed in 
accordance with the relevant guidelines and regu-
lations. This study protocol had been verified and 
approved by the ethical committee of the First Af-
filiated Hospital of Bengbu Medical College (ap-
proval number: 2018045). Written informed con-
sent was obtained from the included teenagers 
and their parents.

Sample size calculation

The stratified cluster sampling method was 
adopted, and the minimum sample size of each 
stratum was calculated by referring to the sample 
size calculation method of the Chinese Citizens’ 
Health Literacy Survey [19]: , 

N =  × deff
µ2

a × p (1 – p)
d2

where N is the sample size; p is the awareness 
rate of a certain health knowledge or the forma-
tion rate of behavior in the monitoring indicators, 
p = 50% in this survey; e is the allowable error, 
which could be determined according to the val-

ue of the selected rate and other specific circum-
stances; it was usually controlled within 10–15%; 
in order to ensure accuracy, this survey took  
e = 10%; deff is the random effect of complex 
sampling; we took deff = 1.8. Considering the loss 
of respondents, the loss to follow-up rate was cal-
culated as 10%, i.e., an additional N*10% needed 
to be added. In addition, considering the stratifi-
cation factors, there were 2 layers for gender and 
3 layers for school level with a  total of 6 layers, 
and the final sample size should be at least: N = 
311 persons/layer × 6 layer = 1866.

Participants

According to the principles of geographical 
distribution and convenience sampling, between 
March 1, 2021 and May 15, 2021, teenagers in 
four junior and senior high schools of Bengbu city, 
China were selected. The inclusion criteria for par-
ticipants were that the age of teenagers was be-
tween 10 and 18 years, and the children and their 
parents signed an informed consent form.

Survey content

The following contents and information were 
collected and analyzed:

(1) General information: On the basis of exten-
sive reading of the literature, we collected the per-
sonal information including gender, school type, 
whether the student was the only child in the 
family, self-assessment of the family’s economic 
status and parents’ educational level; 

(2) Health literacy evaluation: The Interactive 
Health Literacy Questionnaire for Chinese Teen-
agers (IHLQCT) [20] was used for the evaluation 
of health literacy. The Cronbach’s a coefficient of 
the questionnaire was 0.84, the split-half reliabil-
ity was 0.84, and the standard correlation validity 
was 0.31, indicating good reliability and validity. 
The survey content of IHLQCT included five parts: 
basic situation, health knowledge, health concept, 
health skills and health behavior. Referring to the 
scoring method of the Chinese Citizens Health Lit-
eracy Questionnaire, when the actual score of the 
overall questionnaire was greater than or equal to 
70 points, it indicated that the respondents had 
high health literacy; otherwise it was rated as low 
health literacy.

(3) Dietary behavior evaluation: We referred to 
the 2014 National Student Physical Fitness and 
Health Survey Questionnaire to evaluate the fre-
quency of dietary behaviors in the past 7 days, in-
cluding eating breakfast, tofu or soy products, eggs 
such as hen eggs and duck eggs, meat, aquatic 
products, milk and dairy products, fresh vegetables 
and fruits, fried foods, sweets, snacks and frequen-
cy of eating out. The frequency of the above eating 



Teenager dietary behavior and health literacy in China: influencing factors and coping strategies

Arch Med Sci 3

behaviors was divided into 5 grades (never = 0, 
less than 1 time = 1, 1–2 times = 2, 3–5 times = 3, 
6–7 times = 4). The Cronbach’s a coefficient of the 
questionnaire on dietary behaviors was 0.82 with 
good reliability and validity [21].

Survey implementation and quality control

In order to reduce the bias of the survey, the 
investigators received special training before the 
survey. We explained the purpose of the survey, 
the requirements and precautions for completing 
the questionnaire, emphasizing that the question-
naire was anonymous to reduce students’ con-
cerns and ensure the authenticity of the results. 
The two researchers supervised the whole process 
of the investigation, collected the questionnaires 
on the spot, and corrected the problems in time.

Statistical analysis

We used EpiData 3.0 software to input and de-
velop the database. Stata 13.1 software was used 
for data analysis. The dietary pattern was based on 
the average daily intake of vegetables and fruits, 
and the number of days in a week for breakfast, 
milk, sugar-sweetened beverages, fried foods, 
high-energy snacks, and eating out. The principal 
components in factor analysis with p < 0.05 were 
used after correcting the resting factors. All ten 
dietary items were included in the analysis using 
the method of maximization of variance orthogo-
nal rotation, and the dietary behavior pattern was 
determined with an eigenvalue ≥ 1. When the ab-
solute value of the factor loading was ≥ 0.35, it was 
considered to be a good representative of the prin-
cipal component, and then to determine the eating 
behavior patterns of teenagers. We used the rank 
sum test to compare the differences in factor scores 
of dietary behavior patterns of teenagers. Mixed 
linear models were used to analyze the relationship 
between dietary behavior patterns, IHLQCT and in-
dividual characteristics of the respondents. The test 
level was a = 0.05 in this study.

Results

1960 questionnaires were distributed in this 
study, and a  total of 1920 valid questionnaires 
were obtained. The effective rate of questionnaire 
recovery was 97.96%. The average score of the 
IHLQCT was 72.45 ±8.99. The characteristics of in-
cluded teenagers are presented in Table I.

Two dietary behavior patterns in teenagers 
were obtained; their cumulative variance contri-
bution rate was 45.16%. The contribution rate 
of pattern 1 was 23.21%, which was mainly re-
lated to sugar-sweetened beverages, fried foods, 
high-energy snacks, and eating out; it was named 
as the risky dietary behavior pattern. The contri-

bution rate of pattern 2 was 21.95%, which was 
mainly related to vegetables, fruits, breakfast, 
milk; it was named as the protective dietary be-
havior pattern (Table II).

As presented in Table III, univariate analyses 
showed that body mass index (BMI) and IHLQCT 
scores were associated with the risky dietary be-
havior pattern (all p < 0.05). Gender, age, BMI, only 
child status, parents’ educational level, monthly 
family income (RMB) and IHLQCT scores were as-
sociated with the protective dietary behavior pat-
tern (all p < 0.05).

As presented in Table IV, mixed linear analyses 
showed that parents’ educational level (β = –0.11, 
95% CI: –0.19, 0.05), monthly family income  
(β = 0.08, 95% CI: 0.02, 0.16), and IHLQCT scores 
(β = 0.15, 95% CI: 0.10, 0.23) were associated with 
the risky dietary behavior pattern in teenagers (all 
p < 0.05).

Table I. Characteristics of included teenagers

Characteristics Cases Percentage 
(%)

Gender:

Male 1036 53.96

Female 884 46.04

Age [years]:

10–12 518 26.98

13–15 728 37.92

16–18 674 35.10

BMI [kg/m2]:

< 18.5 76 3.95

18.5–24 1112 57.92

24–26.9 460 23.96

> 26.9 272 14.17

Only child:

Yes 1363 70.92

No 557 29.01

Parents’ educational level:

Primary school 340 17.71

Junior high school 881 45.89

Senior high school 538 28.02

University 161 8.38

Monthly family income (RMB):

≤ 3000 265 13.80

3000–6000 1016 52.92

6000–9000 460 23.96

≥ 9000 179 9.32

IHLQCT scores:

< 70 710 36.98

≥ 70 1210 63.02

BMI – body mass index, IHLQCT – Interactive Health Literacy 
Questionnaire for Chinese Teenagers.
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Table II. Factor loading matrix of dietary behavior 
patterns in teenagers

Factors Risky 
dietary 

behavior 
pattern

Protective 
dietary 

behavior 
pattern

Vegetables –0.068 0.694

Fruit 0.062 0.771

Breakfast –0.944 0.498

Milk 0.125 0.556

Sugar-sweetened beverages 0.611 0.017

Fried food 0.803 0.024

High energy snacks 0.619 0.016

Eating out 0.574 –0.020

Table III. Univariate analyses on the characteristics and dietary behavior patterns

Characteristics Risky dietary behavior pattern Protective dietary behavior pattern

M (P25–P75) P M (P25–P75) P

Gender: 0.109 0.012

Male –0.22 (–0.75, 0.36) –0.07 (–0.19, 0.25)

Female –0.21 (–0.81, 0.47) 0.13 (–0.10, 0.58)

Age [years]: 0.088 0.043

10–12 –0.11 (–0.64, 0.55) 0.27 (–0.04, 0.77)

13–15 –0.15 (–0.91, 0.67) –0.14 (–0.24, 0.31)

16–18 –0.31 (–0.73, 0.09) 0.19 (–0.15, 0.85)

BMI [kg/m2]: 0.042 0.041

< 18.5 –0.07 (–0.11, 0.34) –0.24 (–0.62, 0.16)

18.5–24 0.17 (–0.42, 0.29) –0.12 (–0.28, 0.05)

24–26.9 0.45 (0.01, 0.79) –0.17 (–0.86, 0.34)

> 26.9 0.53 (–0.11, 0.89) 0.33 (0.08, 0.95)

Only child: 0.113 0.006

Yes –0.22 (–0.59, 0.14) 0.09 (–0.15, 0.28)

No –0.14 (–0.45, 0.52) –0.25 (–0.58, 0.07)

Parents’ educational level: 0.083 0.012

Primary school –0.07 (–0.13, –0.10) –0.17 (–0.33, 0.14)

Junior high school –0.26 (–0.85, 0.12) –0.13 (–0.53, 0.04)

Senior high school –0.18 (–0.36, 0.19) 0.06 (–0.14, 0.39)

University –0.04 (–0.15, 0.33) –0.12 (–0.47, 0.24)

Monthly family income (RMB): 0.058 0.035

≤ 3000 –0.28 (–0.42, 0.21) –0.04 (–0.20, 0.15)

3000–6000 –0.16 (–0.55, 0.17) –0.17 (–0.44, 0.19)

6000–9000 –0.23 (–0.96, 0.78) 0.12 (–0.41, 0.37)

≥ 9000 –0.02 (–0.18, 0.72) 0.25 (0.14, 0.81)

IHLQCT scores: 0.011 0.021

< 70 0.35 (0.88, 0.29) –0.03 (–0.19, 0.24)

≥ 70 0.18 (0.05, 0.74) 0.17 (–0.05, 0.30)

BMI – body mass index, IHLQCT – Interactive Health Literacy Questionnaire for Chinese Teenagers.

As presented in Table V, mixed linear analy-
ses showed that being an only child (β = –0.12, 
95% CI: –0.35, –0.09), parents’ educational level  

(β = 0.49, 95% CI: 0.13, 0.95) monthly family in-
come (β = 0.14, 95% CI: 0.08, 0.38), and IHLQCT 
scores (β = 0.45, 95% CI: 0.24, 0.69) were associ-
ated with the protective dietary behavior pattern 
in teenagers (all p < 0.05).

As presented in Table VI, mixed linear analyses 
showed that being an only child (β = –0.16, 95% 
CI: –0.41, –0.07), parents’ educational level (β = 
0.49, 95% CI: 0.11, 0.82), monthly family income 
(β = 0.17, 95% CI: 0.10, 0.41), risky dietary be-
havior pattern (β = 0.34, 95% CI: 0.14, 0.83), and 
protective dietary behavior pattern (β = 0.22, 95% 
CI: 0.07, 0.51) were associated with the IHLQCT in 
teenagers (all p < 0.05).

Discussions

Health literacy is a  comprehensive reflection 
of health-related abilities. It starts with acquiring 
health knowledge and takes understanding as 
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Table IV. Relationship between characteristics and risky dietary behavior pattern in teenagers

Characteristics β (95% CI) t P-value

Gender 0.25 (–0.18–0.42) 0.177 0.109

Age [years] –0.12 (–0.46, 0.14) 1.183 0.114

BMI [kg/m2] 0.18 (–0.10, 0.44) 4.209 0.071

Only child –0.13 (–0.38, –0.12) 0.413 0.103

Parents’ educational level –0.11 (–0.19, 0.05) –2.405 0.018

Monthly family income 0.08 (0.02, 0.16) 2.006 0.009

IHLQCT scores 0.15 (0.10, 0.23) 3.184 0.015

BMI – body mass index, IHLQCT – Interactive Health Literacy Questionnaire for Chinese Teenagers.

Table V. Relationship between characteristics and protective dietary behavior patterns in teenagers

Characteristics β (95% CI) t P-value

Gender 0.15 (–0.04–0.38) 1.207 0.103

Age [years] –0.11 (–0.63, 0.23) 1.135 0.126

BMI [kg/m2] 0.23 (–0.10, 0.61) 3.116 0.101

Only child –0.12 (–0.35, –0.09) 2.013 0.012

Parents’ educational level 0.49 (0.13, 0.95) 5.226 0.004

Monthly family income 0.14 (0.08, 0.38) 2.163 0.022

IHLQCT scores 0.45 (0.24, 0.69) 2.005 0.036

BMI – body mass index, IHLQCT – Interactive Health Literacy Questionnaire for Chinese Teenagers.

Table VI. Relationship between characteristics and IHLQCT in teenagers

Characteristics β (95% CI) t P-value

Gender 0.22 (–0.19–0.52) 2.005 0.116

Age [years] 0.14 (–0.07, 0.29) 1.021 0.103

BMI [kg/m2] 0.21 (–0.19, 0.74) 2.955 0.085

Only child –0.16 (–0.41, –0.07) 3.153 0.006

Parents’ educational level 0.49 (0.11, 0.82) 2.011 0.012

Monthly family income 0.17 (0.10, 0.41) 1.694 0.009

Risky dietary behavior patterns 0.34 (0.14, 0.83) 1.992 0.036

Protective dietary behavior patterns 0.22 (0.07, 0.51) 2.976 0.018

BMI – body mass index.

a  link, and then transforms the acquired health 
knowledge into health concepts and health skills, 
and finally achieves the purpose of promoting 
one’s own health through healthy behaviors [22–
24]. In this survey, 36.98% of teenagers (IHLQCT  
≥ 70 points) were found to have good health liter-
acy. We assessed the effect of subjects’ age and 
sex on the health literacy, and did not find group 
differences, which may be associated with the 
small sample size in this study. Previous surveys 
[25–27] in other areas of China showed that the 
proportion of middle school students with basic 
health literacy was between 11.25% and 41.07%. 
The difference may be associated with different 
survey areas and different difficulty coefficients 
and evaluation criteria of survey tools. 

The relation between teenager dietary behav-
ior and health literacy must be considered. Ado-
lescence is a critical period of growth and devel-

opment, and health during this period can have 
a  profound impact on disease in adulthood [28, 
29]. In recent years, the detection rate of obesi-
ty among teenagers around the world has been 
increasing [30]. Studies [31, 32] have shown that 
poor eating behaviors such as picky eaters/partial 
eclipse behaviors and eating fried foods are risk 
factors for obesity. Previous studies [33–35] have 
shown that adolescents with one risky eating be-
havior may also have many other risky eating be-
haviors. It is necessary to reduce the occurrence 
of risky eating behaviors such as favoring sug-
ar-sweetened beverages, fried foods, high-energy 
snacks, and eating out etc. by comprehensively 
improving the level of students’ health literacy. 
Some researchers [36, 37] have pointed out that 
improving students’ health literacy should be the 
core goal of school health promotion. Therefore, 
in the future school health education work, while 
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imparting health knowledge and health concepts 
to students, we should pay attention to the culti-
vation of health skills, so as to comprehensively 
reduce students’ unhealthy eating behaviors and 
improve students’ nutritional status and achieve 
good health literacy with IHLQCT ≥ 70 points.

In this study, factor analysis was used to con-
duct dimensionality reduction analysis of dietary 
behaviors related to chronic non-communicable 
diseases, which are a class of diseases closely re-
lated to bad behavior and lifestyle, such as car-
diovascular disease, diabetes, chronic obstructive 
pulmonary disease, etc. Two main dietary behav-
ior patterns – risky dietary behavior pattern and 
protective dietary behavior pattern – are report-
ed currently. The risky dietary behavior pattern 
is characterized by frequent consumption of 
sugar-sweetened beverages, fried foods, high-en-
ergy snacks, and eating out [38, 39]. The protec-
tive dietary behavior pattern is characterized by 
high intake of vegetables, fruits, milk, and good 
breakfast habits [40, 41]. Due to the differences 
in dietary assessment methods, the number of 
food categories, food types and statistical analysis 
methods, the dietary behavior patterns of children 
and adolescents obtained by each study are not 
the same, but the factors of determined dietary 
behavior patterns have certain similarities [42–
45]. For example, risky eating behaviors generally 
include high-salt or high-fat, grilled foods, while 
healthy diets generally include green vegetables, 
and moderate and regular eating habits.

Identifying family characteristics of different 
dietary behavior patterns is helpful for targeted 
early intervention [46]. It should be noted that the 
risky eating behavior pattern and the protective 
eating behavior pattern are not totally opposing, 
and teenagers are likely to follow both the protec-
tive eating behavior pattern and the risky eating 
behavior pattern. For example, teenagers may eat 
a high-salt or high-fat diet, which is later adjusted 
to a lighter diet under the personal health concept 
or parents’ suggestions. This study revealed that 
parental education level is positively correlated 
with the protective dietary behavior pattern, and 
negatively correlated with the risky dietary be-
havior pattern. Higher parental education level is 
one of the key factors for good nutritional health 
knowledge and diet quality in children [47–49]. 
Additionally, we found that monthly family in-
come is positively correlated with the two dietary 
behavior patterns; that is, children of families with 
high monthly income may follow both the protec-
tive dietary behavior pattern and the risky dietary 
behavior pattern. The higher the family income is, 
the greater is the purchasing power of the family, 
which increases not only the possibility of food 
type but also the quantity choice, thereby reduc-
ing children’s picky eating and improving their 

dietary quality [50, 51]. However, it also provides 
the possibility to buy more snacks, thereby pro-
moting some children’s health problems such as 
excessive consumption of fried foods, excessive 
calorie intake, and insufficient vitamin intake. Eat-
ing habits such as eating sweets, beverages, and 
fried foods occur as usual. Previous studies [52–
54] have shown that groups with lower socioeco-
nomic status are more likely to have insufficient 
fruit and vegetable intake, and groups with high-
er socioeconomic status tend to consume more 
fat, salt, and processed foods. The results of this 
study show that the dual risk of dietary behavior 
patterns of children from families with low paren-
tal education and the duality of dietary behavior 
patterns of children from high monthly income 
families should be taken into account in dietary 
behavior interventions.

This study revealed that children from on-
ly-child families were more likely to follow a pro-
tective eating behavior pattern, but we did not 
find any relationship with the high-risk eating 
behavior pattern. Previous studies [55, 56] have 
pointed out that there is consistency between the 
only child status and children eating breakfast, 
and the parents of the only child pay more atten-
tion to children’s breakfast. Studies [57, 58] have 
found that the number of siblings is positively cor-
related with the adherence to the dietary patterns 
of “protein and fast food”, “fruits and vegetables”, 
and “sweet, soft drinks and dairy products”. Re-
garding the relationship between the only child 
status and risky eating behavior patterns, a previ-
ous study [59] showed that the presence of “junk” 
eating patterns (i.e., high fat and sugar, processed 
foods, and convenience foods) is positively relat-
ed to the total number of siblings. Previous Chi-
nese studies [60, 61] have found that growing up 
in one-child households significantly increases 
the probability of children being overweight or 
obese, and children in one-child households eat 
more high-sugar, high-fat, and high-protein foods. 
Therefore, for only children, we should focus on 
tracking and correcting poor eating behaviors to 
promote adolescent health literacy.

This study has certain limitations that must 
be considered. Firstly, this study used risky and 
protective eating behavior patterns as dependent 
variables to explore related influencing factors. 
However, the two dietary behavior patterns relat-
ed to chronic non-communicable diseases are not 
mutually exclusive, and the influencing factors are 
not simply inversely related. Secondly, this study 
is only a  cross-sectional survey and we only an-
alyzed the possible related factors, so we cannot 
identify a  causal relationship. Future interven-
tion studies on the identified influencing factors 
are still needed to further verify the relationship.  
Finally, this study is only a single regional survey, 
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and there may be certain dietary habits and re-
gional deviations, so the results should be treated 
with caution and verified in many areas.

In conclusion, this study found that teenagers 
have low levels of health literacy, which are closely 
related to their eating behaviors. More attention 
should be paid to the differences in the dietary be-
haviors of teenagers under different family char-
acteristics, and more interventions are needed on 
the promotion of healthy eating habits of young 
people, and reduction of their risky dietary habits, 
thereby improving the health literacy and physical 
fitness of teenagers.

Acknowledgments

This study has been funded by the Key Project 
of Natural Science of Bengbu Medical College (No. 
2020byzd039). The funders had no role in study 
design, data collection and analysis, decision to 
publish, or preparation of the manuscript.

Conflict of interest

The authors declare no conflict of interest.

R e f e r e n c e s
1. Kanellopoulou A, Notara V, Antonogeorgos G, et al. In-

verse association between health literacy and obesity 
among children in Greece: a  school-based, cross-sec-
tional epidemiological study. Health Educ Behav 2022; 
49: 54-65.

2. Baskaradoss JK, AlSumait A, Behbehani E, Qudeimat MA. 
Association between the caregivers’ oral health literacy 
and the oral health of children and youth with special 
health care needs. PLoS One 2022; 17: e0263153.

3. Truman E, Daroux-Cole L, Elliott C. Educating for Chil-
dren’s health: lessons learned on facilitating media lit-
eracy & food marketing programming. Health Promot 
Pract 2022: 15248399211072532.

4. Morrison AK, Glick A, Yin HS. Health literacy: implica-
tions for child health. Pediatr Rev 2019; 40: 263-77.

5. Fleary SA, Joseph P, Pappagianopoulos JE. Adolescent 
health literacy and health behaviors: a  systematic re-
view. J Adolesc 2018; 62: 116-27.

6. Lawrence PR, Feinberg I, Spratling R. The relationship of 
parental health literacy to health outcomes of children 
with medical complexity. J Pediatr Nurs 2021; 60: 65-70.

7. Nakamura T, Akamatsu R, Yoshiike N. Mindful eating 
proficiency and healthy eating literacy among Japanese 
Mothers: associations with their own and their chil-
dren’s eating behavior. Nutrients 2021; 13: 4439.

8. Ruiz LD, Zuelch ML, Dimitratos SM, Scherr RE. Adoles-
cent obesity: diet quality, psychosocial health, and car-
diometabolic risk factors. Nutrients 2019; 12: 43.

9. Norton L, Parkinson J, Harris N, Hart LM. What factors 
predict the use of coercive food parenting practices 
among mothers of young children? An examination of 
food literacy, disordered eating and parent demograph-
ics. Int J Environ Res Public Health 2021; 18: 10538.

10. Haines J, Haycraft E, Lytle L, et al. Nurturing children’s 
healthy eating: position statement. Appetite 2019; 137: 
124-33.

11. Suligowska K, Czarniak P, Krawczyk M, et al. An assess-
ment of health status and health behaviours in adoles-
cents: main points and methods of the SOPKARD-Junior 
programme. Arch Med Sci 2018; 14: 38-51.

12. Jianli Z, Junfeng H. Analysis of overweight and obesity 
status and dietary behavior factors among primary and 
secondary school students in Shexian County, Handan 
City. Pract Prev Med 2020; 27: 4-6.

13. Heyan R, Weilin L, Chaolei Y. Investigation on obesity 
status of primary and secondary school students and 
analysis of related factors. Hebei Med 2011; 33: 2-5.

14. Rong P, Yu L. Effect analysis of obesity investigation and 
comprehensive intervention among primary school stu-
dents in Chengdu. Public Health Prev Med 2020; 31: 4-6.

15. Yuqing W, Xiaoming Y, Sizhe H. Correlation between 
health literacy and poor eating behaviors of junior high 
school students. China School Health 2018; 39: 3-6.

16. Yongli Y, Xiaoyan Z, Zhiqiang Z. Survey on health liter-
acy and eating habits of residents of different ages in 
Shuangliu District, Chengdu in 2016. Pract Prev Med 
2018; 25: 10-4.

17. Xiaosheng H. Health literacy of junior high school stu-
dents in provincial capital cities and its relationship 
with eating behavior. China School of Health 2018; 39: 
1661-3.

18. Kewu L, Yanting W, Qing Z. Investigation on the current 
status of health literacy of college students in Haikou and 
analysis of influencing factors. Hainan Med J 2022; 3: 4-7.

19. Yinghua L, Xueqiong N. Comparative analysis of nation-
al health literacy survey programs in 2008 and 2012. 
China Health Education 2014; 30: 2-4.

20. Feng J, Hua D, Yang P: The health literacy level and influ-
encing factors of middle school students in Chongqing. 
China School Health 2021; 42: 6-9.

21. Shuyan S, Yanbin G, Weizhong C. Current situation 
and influencing factors of unhealthy eating behaviors 
among middle school students in Beijing. China Health 
Educ 2020; 36: 5-8.

22. Cavanaugh DL, Riebschleger J, Tanis JM. Mental health 
literacy websites for children of parents with a mental 
illness. Clin Child Psychol Psych 2021; 26: 720-33.

23. Sansom-Daly UM, Lin M, Robertson EG, et al. Health 
literacy in adolescents and young adults: an updated 
review. J Adolesc Young Adult Oncol 2016; 5: 106-18.

24. Broder J, Okan O, Bauer U, et al. Health literacy in child-
hood and youth: a systematic review of definitions and 
models. BMC Public Health 2017; 17: 361.

25. Yuqing W, Xiaoming Y, Sizhe H. Analysis of the health lit-
eracy level and influencing factors of middle school stu-
dents in three provinces in China. China J Child Health 
2019; 29: 15-9.

26. Jinliang Z. Research on the current status of health lit-
eracy and related factors of adolescents aged 14-16 in 
Shanghai Shanghai. Fudan University 2011.

27. Turdi Z, Weimin L. Dietary behavior of middle school stu-
dents in Urumqi and its correlation with overweight and 
obesity. China J Child Health 2018; 26: 3-6.

28. de Oliveira Figueiredo RA, Viljakainen J, Viljakainen H, 
Roos E, Rounge TB, Weiderpass E. Identifying eating 
habits in Finnish children: a cross-sectional study. BMC 
Public Health 2019; 19: 312.

29. Freitas A, Albuquerque G, Silva C, Oliveira A. Appe-
tite-related eating behaviours: an overview of assess-
ment methods, determinants and effects on children’s 
weight. Ann Nutr Metab 2018; 73: 19-29.

30. Krzysztoszek J, Kleka P, Laudanska-Krzeminska I. Assess-
ment of selected nutrient intake by Polish preschool 



Xi Wang, Li Zhang, Na Li, Dong Xu, Hong Ye

8 Arch Med Sci

children compared to dietary recommendations: a me-
ta-analysis. Arch Med Sci 2020; 16: 635-47.

31. Xiangkun M, Zhiyong Z, Xiaorui S. The relationship be-
tween dietary behavior patterns and overweight and 
obesity in children and adolescents. Chin School Health 
2015; 36: 648-50.

32. Sun M, Hu X, Li F, Deng J, Shi J, Lin Q. Eating habits and 
their association with weight status in chinese school-
age children: a cross-sectional study. Int J Environ Res 
Public Health 2020; 17: 3571.

33. Yanni X, Danlin L, Xuexue H. Association between health 
literacy and drinking behavior of middle school students 
in 6 provinces in China. China School Health 2021; 42: 
5-9.

34. Ling X, Junlin W, Ming C. Exercise and dietary behav-
ior of urban middle school students in Qinghai Prov-
ince and intervention countermeasures. Qinghai Med J 
2021; 51: 52-6.

35. Hahnraths MTH, Heijmans M, Bollweg TM, et al. Measur-
ing and exploring children’s health literacy in the nether-
lands: translation and adaptation of the HLS-Child-Q15. 
Int J Environ Res Public Health 2021; 18: 5244.

36. Riquan X, Yuan Q. Students’ Health Literacy. Educational 
Theory and Practice 2011; 31: 3-6.

37. Xi L, Hongmei T, Ying H. Five types of health literacy 
among residents in Chengdu. China Health Service 
Manag 2010; 22: 4-7.

38. Balan Y, Packirisamy RM, Mohanraj PS. High dietary salt 
intake activates inflammatory cascades via Th17 im-
mune cells: impact on health and diseases. Arch Med 
Sci 2022; 18: 459-65.

39. Alswat K. Type 2 diabetes control and complications and 
their relation to serum magnesium level. Arch Med Sci 
2022; 18: 307-13.

40. Wang DD, Nguyen LH, Li Y, et al. The gut microbiome 
modulates the protective association between a Med-
iterranean diet and cardiometabolic disease risk. Nat 
Med 2021; 27: 333-43.

41. Gan T, Cheng HL, Tse MMY. Feasibility, acceptability, and 
effects of behavior change interventions for improving 
multiple dietary behaviors among cancer survivors: 
a  systematic review. Support Care Cancer 2022; 30: 
2877-89.

42. Tapsell LC, Neale EP, Satija A, Hu FB. Foods, nutrients, 
and dietary patterns: interconnections and implications 
for dietary guidelines. Adv Nutr 2016; 7: 445-54.

43. Lindly O, Crossman M, Eaves M, Philpotts L, Kuhlthau K.  
Health literacy and health outcomes among children 
with developmental disabilities: a  systematic review. 
Am J Intellect Dev Disabil 2020; 125: 389-407.

44. O’Connell J, Pote H, Shafran R. Child mental health lit-
eracy training programmes for professionals in contact 
with children: a systematic review. Early Interv Psychia-
try 2021; 15: 234-47.

45. Simkiss NJ, Gray NS, Dunne C, Snowden RJ. Develop-
ment and psychometric properties of the Knowledge 
and Attitudes to Mental Health Scales (KAMHS): a psy-
chometric measure of mental health literacy in children 
and adolescents. BMC Pediatr 2021; 21: 508.

46. Nash R, Patterson K, Flittner A, Elmer S, Osborne R. 
School-based health literacy programs for children (2-
16 years): an international review. J Sch Health 2021; 
91: 632-49.

47. Fretian A, Bollweg TM, Okan O, Pinheiro P, Bauer U. Ex-
ploring associated factors of subjective health literacy 
in school-aged children. Int J Environ Res Public Health 
2020; 17: 1720.

48. Keim-Malpass J, Letzkus LC, Kennedy C. Parent/caregiv-
er health literacy among children with special health 
care needs: a systematic review of the literature. BMC 
Pediatr 2015; 15: 92.

49. Fretian AM, Graf P, Kirchhoff S, et al. The long-term ef-
fectiveness of interventions addressing mental health 
literacy and stigma of mental illness in children and 
adolescents: systematic review and meta-analysis. Int 
J Public Health 2021; 66: 1604072.

50. Qiao H, Wang X, Qin Z, Wang N, Zhang N, Xu F. The re-
lationship between health literacy and health-related 
quality of life among school-aged children in regional 
China. Health Qual Life Outcomes 2021; 19: 262.

51. de Buhr E, Ewers M, Tannen A. Potentials of school nurs-
ing for strengthening the health literacy of children, par-
ents and teachers. Int J Environ Res Public Health 2020; 
17: 2577.

52. Xinran S, Tianjiao C, Jun M. Analysis of family influenc-
ing factors on dietary behavior patterns of children and 
adolescents. Chin J Epidemiol 2020; 14: 5-9.

53. Yi S, Xin Z, Jun M. Behavioral influencing factors of over-
weight and obesity among Chinese primary and sec-
ondary school students in 2010. Chin J Prev Med 2012; 
46: 7-10.

54. Glick AF, Yin HS, Dreyer BP. Health literacy and pediatric 
health. Stud Health Technol Inform 2020; 269: 72-94.

55. Zhengjie C, Jinli X, Tingting L. Effects of grandparents on 
dietary behavior, physical activity and overweight and 
obesity in preschool children. Modern Prev Med 2020; 
47: 4-9.

56. Guiqiu C, Zhanzhong X, Xiaowu G. Eating behavior and 
its influencing factors of urban adolescents in Jiangsu 
Province. China School Health 2008; 29: 2-6.

57. Chunhong L, Xiufa S. Adolescent eating behavior and its 
psychological influencing factors. Chin J Soc Med 2011; 
28: 182-4.

58. Li G. Investigation on unhealthy eating behavior of ado-
lescents in Anyang. Pract Prev Med 2016; 23: 4-7.

59. Lingling Z. Comparison of daily diet and physical inac-
tivity among middle school students in Jinshan District, 
Shanghai in 2012 and 2017. Chin School Health 2019; 
18: 11-5.

60. Xiaosheng H. Health literacy of junior high school stu-
dents in provincial capital cities and its relationship 
with eating behavior. China School of Health 2018; 39: 
1661-3.

61. Xia W, Yulin Y, Jingyi Y. Dietary behavior and its influenc-
ing factors among urban adolescents in Shandong Prov-
ince, China. Chinese School Health 2010; 31: 1170-2.


	_GoBack
	_Hlk99095005
	_Hlk99095214
	_Hlk99095547
	_Hlk99095577
	_Hlk99095853
	_Hlk99095860
	_Hlk99095875

