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Background and Purpose: Exploring the differences of children’s dietary behaviours from 
different nationalities could provide a reference for targeted nutritional interventions. This 
study aims to assess the dietary behaviours among Han, Tujia and Miao primary school 
students and the differences among the ethnic groups.
Materials and Methods: This cross-sectional survey included 556 primary school students 
(249 Han, 76 Tujia and 231 Miao students) aged 6–13 years from the representative minority 
areas of Chongqing, China. Data were collected with a self-administered or one-on-one 
interview-based questionnaire encompassing questions on sociodemographics, eating habits 
and dietary intake. Eating habits and dietary intake were categorized into health-protective 
and health-risk dietary behaviours. χ2 tests were conducted to examine the differences in 
eating habits and dietary intake among the three ethnic groups. Forward stepwise logistic 
regression models were performed to check the factors affecting dietary intake.
Results: Fewer than half of the students had health-protective dietary behaviours in terms of 
rice, fruit, fish, eggs and milk intake. Compared with Han students, Tujia students were more 
likely to meet the recommended intake of vegetables (OR = 2.13, 95% CI [1.22–3.69]), less 
likely to meet the recommended intake of meat (OR = 0.58, 95% CI [0.35–0.94]) and fish (OR 
= 0.55, 95% CI [0.32–0.94]); Miao students were more likely to meet the recommended intake 
of vegetables (OR = 1.73, 95% CI [1.20–2.51]), fruits (OR = 1.62, 95% CI [1.16–2.28]) and 
water (OR = 1.59, 95% CI [1.12–2.26]) than those of Han students.
Conclusion: The low proportion of health-protective dietary behaviours among primary school 
students from Han, Tujia and Miao ethnicities was found in this study. There were differences in 
dietary behaviours among the three ethnic groups. This study could provide a reference for 
implementing national dietary guidelines in consideration of socioeconomic status, ways of 
preparing and consuming foods, traditional foods and customs of different ethnic groups.
Keywords: dietary behaviours, dietary guidelines, minority nationalities, primary school 
students

Introduction
Healthy dietary behaviours play a vital role in promoting optimal growth and 
development of children,1 moreover, dietary behaviours established during child
hood are likely to persist into adulthood.2,3 Considering these factors, promoting 
healthy eating of children should be a priority for public health research.4

China is a multi-ethnic country with 56 distinct ethnicities. Han ethnicity 
accounts for the majority, the other 55 ethnicities are considered as ethnic mino
rities, who make up nearly 8% of the entire Chinese population.5 Previous studies 
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have reported the racial and ethnic disparities in the pre
valence of chronic diseases (such as cardiovascular disease 
and diabetes) in China.6,7 Some scholars proposed that 
over-nutrition of Han nationality and under-nutrition of 
ethnic minorities among children and adolescents in 
China need to be taken seriously.8 As suggested by pre
vious research and the WHO’s report, dietary factors play 
a crucial role in the development of chronic diseases and 
obesity.9,10 Different socioeconomic status, ways of pre
paring and consuming foods, traditional foods and customs 
of different ethnic groups in China may cause the differ
ences in their dietary behaviours.11,12 Fengying’s study 
with the objective of investigating the status and charac
teristic of dietary intake of 12 minority nationalities in 
China showed that rice was the staple food for Tujia and 
Miao ethnic minorities, low intake of milk and eggs was 
observed in the two ethnic minorities; specifically, high 
intake of soybean products and cooking oil was character
ized for Tujia population, low intake of fruits and aquatic 
products and high intake of cooking salt were character
ized for Miao population.11 A comparative study of health- 
related behaviours in Han and minority children in China 
showed that the proportion of Han children who preferred 
vegetables, fruits and soft drink was higher than that of 
ethnic minorities in China.13 It is of great significance to 
analyze ethnic differences in dietary behaviours, which is 
helpful to formulate targeted policies and implement inter
ventions for improving the dietary behaviours of these 
specific ethnic groups.

Dietary guidelines were formulated to develop a set of 
core appropriate dietary messages for different age groups 
based on current food and nutrient requirements, and 
emerging nutritional concerns in different countries, in 
the hope of promoting overall nutritional health and pre
venting the development of nutrition-related diseases or 
conditions.14–17 During the period of nutritional transitions 
from traditional diets to westernized diets in China, 
Chinese Dietary Guideline (CDG) 201616 was the latest 
version produced by Chinese government and it provided 
six core dietary recommendations for healthy people over 
2 years of age in the general population: (1) eat a variety 
of foods, mainly cereals; (2) balance eating and exercise to 
maintain a healthy body weight; (3) consume plenty of 
vegetables, fruits, milk, and soybeans; (4) consume appro
priate amounts of fish, poultry, eggs, and lean meat; (5) 
reduce cooking oil and salt intake, and limit sugar and 
alcohol intake; (6) eliminate waste and develop a new 
ethos of diet civilization. Also, the amounts of daily 

cereals, vegetables, fruits, eggs, aquatic product, meat, 
soybean, nuts, milk and milk products, salt, and oil intake 
were recommended in the CDG.16

Overall diet quality can be assessed by dietary index, 
which was formulated based on the CDG, and there was 
an association between overall diet quality and over
weight/obesity among Chinese children and 
adolescents.18 Moreover, Xianwen et al demonstrated 
that primary school students with healthy dietary pattern, 
characterized by high intake of milk/yogurt, fruits, eggs 
and vegetables and low intake of meat such as pork, 
poultry, organ meat, had a lower risk of obesity and 
abdominal obesity.19 However, previous studies have 
shown that unhealthy dietary behaviours among children 
are becoming increasingly prevalent in different 
countries.14,20,21 In the United States, a study found that 
children were not meeting the recommended intake of 
vegetables, beans, and whole grains as established by the 
American dietary guidelines.20 Additionally, in 
Switzerland, it was demonstrated that children did not 
meet the recommendations of the Swiss Society for 
Nutrition dietary guidelines, by consuming too many 
sweets, snacks, and soft drinks, and too few fruits and 
vegetables.14 Simultaneously, in China, a previous study 
showed that among the 439 primary and secondary stu
dents aged 9–20 years (Han students accounting for 
91.6%), only 1.82% students’ average daily intake of 
meat, eggs, dairy products, soybean products, fresh vege
tables and fruits met the CDG recommended intake, the 
dietary pattern was extremely unbalanced.21

To the best of our knowledge, no study has assessed 
the health-protective and health-risk dietary behaviours 
based on the CDG 2016 among children from different 
ethnic groups in China, this topic is more focused and 
deserves further study. Chongqing is located in the south
west of China, southwestern region has the largest number 
of ethnic minorities in China.22 The largest minority popu
lation in Chongqing was Tujia ethnic minority, followed 
by Miao ethnic minority.5 Therefore, the objectives of the 
study are: (1) to assess the dietary behaviours among 
primary school students from Han, Tujia and Miao nation
alities in Chongqing, China; (2) to explore the differences 
of dietary behaviours among different ethnic groups. This 
study could provide a reference for the implementation of 
national dietary guidelines in consideration of socioeco
nomic status, ways of preparing and consuming foods, 
traditional foods and customs of different ethnic groups.
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Materials and Methods
Study Design and Participants
A cross-sectional survey on dietary behaviours was con
ducted among 556 primary school students aged 6–13 years 
in grades 1–6 (48.4% boys) from the representative minor
ity areas of Chongqing, China. Han nationality constituted 
the main population, Miao and Tujia nationalities were the 
main minorities in Chongqing.5 Wulong District, Qianjiang 
District, Pengshui Tujia and Miao Autonomous County 
were randomly selected as the representative minority 
areas in Chongqing. One primary school was randomly 
selected from each of selected districts, respectively, special 
primary schools for the disabled children or private primary 
schools were excluded. Students from selected schools 
were invited to participate in this study. Inclusion criteria 
of the participants were: (1) primary school students in 
grades 1–6; (2) they had ability to understand the informa
tion in the questionnaire; (3) they have lived in the local 
area for longer than 1 year. Students who had a history of 
major diseases, chronic health condition, or mental trauma 
were excluded.

A previous study investigated the intake of meat, eggs, 
dairy products, soybean products, vegetables and fruits 
among primary and secondary students, the proportion of 
students meeting the recommended intake of dairy pro
ducts accounted for the lowest, which is 18.91%.21 

According to the formula of sample size calculation:

N ¼ ðZα
2 � p� qÞ=d2 

We set p ¼ 0:1891, q ¼ 1 − p ¼ 0:8109, and margin of 
error d ¼ 0:20 × p ¼ 0:0378, za ¼ 1:96, the calculated 
sample size was 412. In the survey, the actual total sample 
size included 556 individuals.

The students were invited to fill in the anonymous 
questionnaire before class. Investigators briefly explained 
the research to the students, and they were informed that 
answering the questionnaire was completely voluntary, 
and the collected information would be treated confiden
tially. Considering the respondents are primary school 
students, their inability to read or understand this ques
tionnaire should be considered. The students in grades 3–6 
filled in the questionnaire by themselves, investigators 
were arranged on the spot to explain the questions that 
students did not understand in the questionnaire, and the 
data of primary school students in grades 1–2 were col
lected by the method of one-on-one interview-based 
questionnaire.

Data Collection
Data were collected by using a self-administered or one-on 
-one interview-based questionnaire, which included socio
demographic characteristics, eating habits and dietary 
intake. Sociodemographic characteristics included age, 
gender (male/female), residence (urban/rural), the lack of 
siblings (yes/no). Nationality was categorized into Han, 
Tujia, or Miao nationality. Grade was divided into 1st to 
6th grade. Grades 1–3 were considered as the low grade, 
grades 4–6 were considered as the senior grade.23 Previous 
studies showed that there was an association between diet
ary intake and academic grades in primary school 
children,24,25 thus, grades ranking was selected as 
a factor that may affect dietary behaviours. Grades ranking 
in class was divided into four groups: the top 25%, 25– 
50%, 50–75% and the last 25%.26 Questions on eating 
habits and dietary intake were adapted from the CDG 
2016.16 Ten questions of eating habits were set as follows: 
(1) paying attention to eating less refined grain (yes/no); 
(2) having a typically light diet usually (yes/no); (3) eating 
sweet food usually (yes/no); (4) eating fried food usually 
(yes/no); (5) paying attention to eating less salt, soy sauce 
and other seasonings (yes/no); (6) paying attention to 
balancing animal and plant foods (yes/no); (7) eating 
potato foods (such as sweet potato, yams, taro) usually 
(yes/no); (8) eating too much at a meal usually (yes/no); 
(9) eating soybean products usually (yes/no); (10) eating 
eggs without yolk usually (yes/no). Respondents who 
answered ‘yes’ for questions (1), (2), (5), (6), (7), (9), 
and “no” for questions (3), (4), (8), (10) were classified 
as having health-protective dietary behaviours, respon
dents who answered the other option was classified as 
having health-risk dietary behaviours. Eight items of diet
ary intake were designed. For each food item, participants 
were asked about the quantity or frequency of food intake. 
In this part, investigators displayed and explained the food 
model of CDG 2016 on-site to help students answer the 
questions of dietary intake. (1) daily rice (one bowl and 
less, two bowls, three bowls, four bowls, five bowls, six 
bowls and above). (2) daily vegetables (less than 300 g, 
300–400 g, 400–500 g). (3) daily fruits (less than 200 g, 
200–350 g, 350–500 g, more than 500 g). (4) eggs (never, 
one or two a week, three or four a week, one a day, two or 
three a day). (5) daily milk (never, less than 250 ml, 250 
ml, more than 250 ml). (6) daily water (less than 800 ml, 
800–1200 ml, 1200–1400 ml, more than 1400 ml). (7) 
meat (once or twice a week or less, three or four times 
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a week, once a day, twice or three times a day). (8) fish 
(never, once or twice a week, three or four times a week, 
once a day, twice or three times a day). Respondents 
who answered eating “three or four or five bowls” of 
daily rice, “300–400 g” or “400–500 g” of daily vegeta
bles, “200–350 g” of daily fruits, “one a day” for egg 
intake, “250 ml” of daily milk, and “800–1200 ml” or 
“1200–1400 ml” of daily water, “once a day or twice 
a day or three times a day” of meat and fish, were marked 
as “yes” and considered as having health-protective diet
ary behaviours, respondents who answered the other 
options were marked as “no” and classified as having 
health-risk dietary behaviours. The questionnaire was 
reviewed by a panel of experts in the field of dietary 
behaviour or student nutrition, and was piloted for read
ability and comprehension, with appropriate adjustments 
before administration.

Data Analysis
All statistical analyses were performed by using Stata soft
ware (Version 12, StataCorp, College Station, TX, USA). 
Invalid or missing data were excluded, all data were double- 
checked. Age was described using mean and standard 
deviation, the other sociodemographic characteristics were 
described using frequency and percentage. Eating habits 
and dietary intake were classified into two categories: 
health-protective and health-risk dietary behaviours, and 
were expressed as frequency and percentage. An analysis 
of variance (ANOVA) test was conducted to examine age 
difference among Han, Tujia and Miao primary school 
students. χ2 tests were conducted to examine the differences 
in sociodemographic characteristics (except for age), eating 
habits and dietary intake among the three ethnic groups. 
Forward stepwise logistic regression models were per
formed to check the factors affecting dietary intakes. 
Dietary intakes were chosen as dependent variables, socio
demographic characteristics were chosen as independent 
variables. We hypothesize that there are differences in diet
ary intakes among the three ethnic groups. Statistical sig
nificance was considered if p<0.05 (two-sided).

Quality Control
Questions on eating habits and dietary intake were adapted 
from the CDG 2016,16 several previous studies provided 
references for the setting of sociodemographic character
istics and the options setting of questions in the 
questionnaire.24,26-28 The questionnaire was repeatedly 
revised through expert interviews and the pilot survey. 

All the investigators of this study were recruited through 
strictly interviews, they received unified training and were 
required to have a good understanding of the methods and 
objectives of this study, as well as rich experience in 
dealing with potentially sensitive issues. Moreover, the 
investigators have a good grasp of the food model of 
CDG 2016. In order to make students better understand 
and answer the questions in the questionnaire, investiga
tors displayed and explained the food model to the parti
cipants, besides, the one-on-one interview-based 
questionnaire was used among students in grades 1–2.

Ethical Aspects
This study was approved by the Ethics Committee of 
Chongqing Medical University (record number 2,016,001). 
The legal guardians of the children knew about the research, 
school teachers released the message of inviting students to 
participate in the survey to the parents through the QQ (one 
of the leading social networks in China), and legal guardians 
expressed their consents by clicking “yes” (one of the inter
active function of QQ). Then, the written informed consent 
for processing personal data was obtained from school tea
chers and verbal informed consent was obtained from 
students.

Results
Sociodemographic Characteristics of 
Participants
The sociodemographic characteristics of the participants 
are presented in Table 1. The average age was 10.1 years 
old, of which 51.6% were girls. Among them, 73.6% lived 
in the urban areas, and 78.6% had siblings. Approximately 
60% of the students were from senior grade, and 75.9% 
ranked the top 50% in terms of their grades in class.

Eating Habits Among Han, Tujia and Miao 
Primary School Students
Results of eating habits among Han, Tujia and Miao pri
mary school students are shown in Table 2. The differ
ences were significant among the three ethnic groups 
regarding having a light diet usually, eating sweet foods 
usually and eating fried foods usually (p<0.05).

Dietary Intake Among Han, Tujia and 
Miao Primary School Students
The results of dietary intake among Han, Tujia and Miao 
primary school students are shown in Table 3. The overall 
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percentage of health-protective dietary behaviours in terms 
of rice, vegetables, fruit, meat, fish, eggs, milk and water 
intake was 23.4%, 57.0%, 35.8%, 64.6%, 41.0%, 27.5%, 
34.7%, 53.6%, respectively. Differences were significant 
among the three ethnic groups regarding vegetables, water 
and fish intake (p<0.05). In addition, more specific results 
of dietary intake are shown in Supplementary Table 1.

Stepwise Logistic Regression for 
Identifying the Factors Affecting Dietary 
Intake
The results of the forward stepwise logistic regression ana
lysis are shown in Figure 1. Primary school students from 
Tujia nationality were more likely to meet the recommended 
intake of vegetables than those from Han nationality (OR = 
2.13, 95% CI [1.22–3.69]), however, they were less likely to 
meet the recommended intake of meat (OR = 0.58, 95% CI 
[0.35–0.94]) and fish (OR = 0.55, 95% CI [0.32–0.94]) 
compared with Han nationality. Primary school students 
from Miao nationality were more likely to meet the 

recommended intake of vegetables (OR = 1.73, 95% CI 
[1.20–2.51]), fruits (OR = 1.62, 95% CI [1.16–2.28]) and 
water (OR = 1.59, 95% CI [1.12–2.26]) than those from Han 
nationality. Also, gender, grades ranking, grade, the lack of 
siblings, residence and age were the influencing factors of 
rice, vegetables, meat, fish, eggs, milk and water intake. 
Students whose grades ranking were between 50–75% were 
less likely to meet the recommended intake of rice (OR = 
0.55, 95% CI [0.32–0.96]), eggs (OR = 0.59, 95% CI [0.
36–0.99]) and milk (OR = 0.57, 95% CI [0.36–0.92]) com
pared with those in the top 25%.

Discussion
This study demonstrated that the low proportion of 
health-protective dietary behaviours among primary 
school students from Han, Tujia and Miao ethnic groups 
was found in this study. Han nationality constituted the 
main population in China, Miao and Tujia nationalities 
were the main minorities in the surveyed area. This 
study found the differences in dietary behaviours 

Table 1 Sociodemographic Characteristics of Han, Tujia and Miao Primary School Students in Chongqing, China

Characteristics Total Populations 
(N = 556)

Han Nationality 
(N = 249)

Tujia Nationality 
(N = 76)

Miao Nationality 
(N = 231)

P value

Age (mean, SD) 10.1 (1.4) 10.0 (1.5) 10.1 (1.1) 10.2 (1.3) 0.21

Gender (n, %)
Boys 269 (48.4) 114 (45.8) 46 (60.5) 109 (47.2) 0.07

Girls 287 (51.6) 135 (54.2) 30 (39.5) 122 (52.8)

Residence (n, %)

Urban 409 (73.6) 194 (77.9) 45 (59.2) 170 (73.6) 0.005**
Rural 147 (26.4) 55 (22.1) 31 (40.8) 61 (26.4)

Lack of siblings (n, %)
Yes 119 (21.4) 63 (25.3) 12 (15.8) 44 (19.0) 0.11

No 437 (78.6) 186 (74.7) 64 (84.2) 187 (81.0)

Grade (n, %)

1 49 (8.8) 26 (10.4) 6 (7.9) 17 (7.4) 0.000**

2 37 (6.7) 29 (11.7) 1 (1.3) 7 (3.0)
3 133 (23.9) 69 (27.7) 13 (17.1) 51 (22.1)

4 116 (20.9) 33 (13.3) 36 (47.4) 47 (20.4)

5 157 (28.2) 42 (16.9) 18 (23.7) 97 (42.0)
6 64 (11.5) 50 (20.1) 2 (2.6) 12 (5.2)

Academic performance in class (n, %)
Top 25% 130 (23.4) 65 (26.1) 14 (18.4) 51 (22.1) 0.81

25–50% 292 (52.5) 124 (49.8) 43 (56.6) 125 (54.1)

50–75% 111 (20.0) 49 (19.7) 15 (19.7) 47 (20.3)
Last 25% 23 (4.1) 11 (4.4) 4 (5.3) 8 (3.5)

Note: **p<0.01.
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among Han, Tujia and Miao ethnic groups. 
Understanding the differences in dietary behaviours 
across ethnic groups could contribute to formulating 
targeted policies and interventions for improving the 
dietary behaviours in these specific ethnic groups in 
consideration of their socioeconomic status, ways of 
preparing and consuming foods, traditional foods and 
customs.

In this study, the overall low proportion of meeting the 
recommended intake of rice, fruit, fish, eggs, and milk 
intake was observed among the three nationalities, indicat
ing that the dietary pattern of primary school students in the 
minority areas of Chongqing is not reasonable. Milk, eggs 
and fish, as the source of high-quality protein, are critical to 
the growth and development of primary school students 
who are going through puberty. The “China School Milk 

Table 2 Eating Habits Among Han, Tujia and Miao Primary School Students in Chongqing, China

Eating Habits Total 
Populations 
(N = 556)

Han 
Nationality 
(N = 249)

Tujia 
Nationality 
(N = 76)

Miao 
Nationality 
(N = 231)

P value

Paying attention to eating less refined grain (n, %)

Yes 233 (41.9) 110 (44.2) 25 (32.9) 98 (42.4) 0.21
No 323 (58.1) 139 (55.8) 51 (67.1) 133 (57.6)

Having a light diet usually (n, %)
Yes 311 (55.9) 146 (58.6) 50 (65.8) 115 (49.8) 0.026*

No 245 (44.1) 103 (41.4) 26 (34.2) 116 (50.2)

Eating sweet foods usually (n, %)

Yes 260 (46.8) 127 (51.0) 22 (28.9) 111 (48.1) 0.003**
No 296 (53.2) 122 (49.0) 54 (71.1) 120 (51.9)

Eating fried foods usually (n, %)
Yes 190 (34.2) 98 (39.4) 18 (23.7) 74 (32.0) 0.028*

No 366 (65.8) 151 (60.6) 58 (76.3) 157 (68.0)

Paying attention to less salt, soy sauce and other 

seasonings intake (n, %)

Yes 320 (57.6) 132 (53.0) 51 (67.1) 137 (59.3) 0.073
No 236 (42.4) 117 (47.0) 25 (32.9) 94 (40.7)

Paying attention to balancing animal and plant foods 
(n, %)

Yes 262 (47.1) 119 (47.8) 35 (46.1) 108 (46.8) 0.95

No 294 (52.9) 130 (52.2) 41 (53.9) 123 (53.2)

Eating potato foods (such as sweet potato, yams, 

taro) usually (n, %)
Yes 295 (53.1) 133 (53.4) 48 (63.2) 114 (49.4) 0.11

No 261 (46.9) 116 (46.6) 28 (36.8) 117 (50.6)

Eating too much at a meal usually (n, %)

Yes 202 (36.3) 93 (37.3) 30 (39.5) 79 (34.2) 0.64

No 354 (63.7) 156 (62.7) 46 (60.5) 152 (65.8)

Eating soybean products usually (n, %)

Yes 159 (28.6) 67 (26.9) 26 (34.2) 66 (28.6) 0.47
No 397 (71.4) 182 (73.1) 50 (65.8) 165 (71.4)

Eating egg without yolk usually (n, %)
Yes 93 (16.7) 50 (20.1) 11 (14.5) 32 (13.9) 0.16

No 463 (83.3) 199 (79.9) 65 (85.5) 199 (86.1)

Note: *p<0.05, **p<0.01.
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Program” has been gradually implemented nationwide 
among school-age children since 2000, which provided 
milk to primary and secondary school students during 
a class interval.29 Moreover, the Nutrition Improvement 
Programme for Rural Compulsory Education Students 
(NIPRCES) was launched by the General Office of the 
State Council in China in 2011 to improve nutritional status 
of rural students.30 Chongqing included 12 concentrated 
and contiguous poverty-stricken areas as pilot counties of 
NIPRCES by providing students with the nutritional school 
lunch, milk, eggs, etc.31 The 12 areas included the surveyed 
areas of this study, however, the low proportion of meeting 
the recommended intake of milk, eggs and fish was found in 
this study. The reason for the results could be the low 
socioeconomic level of the three areas of Chongqing in 
this survey, the implementation and promotion of these 
programs may be inadequate in these areas.32 Relevant 

government departments should pay attention to this pro
blem and take corresponding measures to improve dietary 
quality of school lunch in primary school students in these 
areas. Rice is the staple food for Han, Tujia, and Miao 
ethnic groups.11 A previous study showed that the average 
daily intake per standard person of cereals among Chinese 
residents has dropped by 102.6 g over past 10 years.33 Also, 
the low proportion of meeting the recommended intake of 
rice was found in this study, which was similar to a previous 
study, reporting that the intake of staple food (including 
rice, noodles, and other cereal food) for primary school 
students in grades 1–2 was insufficient at school lunch.34 

“Eating a variety of foods, mainly cereals” is the first core 
dietary recommendation in CDG 2016, also is an important 
feature of a balanced diet in Chinese residents. Related 
nutritional education in terms of improving the cereals 
intake should be emphasized.

Table 3 Dietary Intake Among Han, Tujia and Miao Primary School Students in Chongqing, China

Dietary Intake Total Populations 
(N = 556)

Han Nationality 
(N = 249)

Tujia Nationality 
(N = 76)

Miao Nationality 
(N = 231)

P value

Rice (n, %)

Yes 130 (23.4) 50 (20.1) 17 (22.4) 63 (27.3) 0.170

No 426 (76.6) 199 (79.9) 59 (77.6) 168 (72.7)

Vegetables (n, %)

Yes 317 (57.0) 119 (47.8) 52 (68.4) 146 (63.2) 0.000**
No 239 (43.0) 130 (52.2) 24 (31.6) 85 (36.8)

Fruit (n, %)

Yes 199 (35.8) 81 (32.5) 29 (38.2) 89 (38.5) 0.352

No 357 (64.2) 168 (67.5) 47 (61.8) 142 (61.5)

Meat (n, %)

Yes 359 (64.6) 166 (66.7) 40 (52.6) 153 (66.2) 0.064
No 197 (35.4) 83 (33.3) 36 (47.4) 78 (33.8)

Fish (n, %)
Yes 228 (41.0) 116 (46.6) 22 (28.9) 90 (39.0) 0.017*

No 328 (59.0) 133 (53.4) 54 (71.1) 141 (61.0)

Egg (n, %)

Yes 153 (27.5) 60 (24.1) 26 (34.2) 67 (29.0) 0.180

No 403 (72.5) 189 (75.9) 50 (65.8) 164 (71.0)

Milk (n, %)

Yes 193 (34.7) 91 (36.5) 25 (32.9) 77 (33.3) 0.710
No 363 (65.3) 158 (63.5) 51 (67.1) 154 (66.7)

Water (n, %)
Yes 298 (53.6) 123 (49.4) 34 (44.7) 141 (61.0) 0.010*

No 258 (46.4) 126 (50.6) 42 (55.3) 90 (39.0)

Note: *p<0.05, **p<0.01.
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In terms of eating habits, Tujia students had the highest 
proportion of usually having a light diet, and had the 
lowest proportion of usually eating sweet or fried foods 
among the three nationalities. This may reflect, at least 
partly, relatively better eating habits of Tujia nationality, 
which might be one reason for the lower prevalence of 
hypertension in Tujia nationality compared to Han nation
ality in Chongqing, China.35 Miao students had the lowest 
proportion of usually having a light diet. Special dietary 
preferences of Miao nationality may lead to the excessive 
intake of oil and salt. Miao population prefer to salted 
foods, such as salted vegetables, salted chicken, salted 
fish and salted meat, and fried glutinous rice ball and oil- 
tea are their special snacks and drinks.36 In terms of diet
ary intake, Han students had the lowest proportion of 
meeting the recommended intake of vegetables, Tujia stu
dents had the lowest proportion of meeting the recom
mended intake of fish and water. Nutritional interventions 
should be considered to improve vegetables intake of Han 
students, and fish and water intake of Tujia students. The 
results of logistic regression analysis showed that compar
ing with Han nationality, Tujia students were more likely 
to meet the recommended intake of vegetables, while their 
meat and fish intake were less likely to meet the recom
mended intake than Han students. Besides, Miao students 
were more likely to meet the recommended intake of 

vegetables, fruits and water than Han students. Rice is 
the staple food for Miao and Tujia ethnic minorities, 
supplemented with miscellaneous grains (such as millet, 
sorghum, wheat and potatoes); additionally, Tujia nation
ality prefer soybean products, Miao nationality prefer glu
tinous rice and salted foods.11,35 Food patterns of Chinese 
residents are gradually switching as their income growth in 
recent years, with decreasing intake of traditional Chinese 
foods characterized by plant-based foods and increasing 
intake of animal-based foods.33 The speed of shift may be 
higher in Han nationality than that in ethnic minorities, as 
many ethnic minorities in China are socioeconomically 
disadvantaged relative to Han nationality.8 This is 
a possible explanation for the results of logistic regression. 
Previous studies reported a positive correlation between 
the energy contribution of animal sources to the diet and 
overweight/obesity whereas plant-based diets are either 
protective or no association with overweight/obesity in 
children and adolescents.37 Moreover, there is a certain 
degree of risk for plant-based diets in obtaining adequate 
nutrition to promote the normal growth and development 
of children and adolescents.38 Hence, the results may 
imply that some nutritional interventions should be con
ducted to prevent malnutrition among Tujia and Miao 
students and over-nutrition among Han students. Also, 
some factors, such as socioeconomic status, ways of 

Figure 1 Stepwise logistic regression for identifying factors affecting dietary intake among primary school students in Chongqing, China.
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preparing and consuming foods, traditional foods and cus
toms of different ethnic groups should be considered dur
ing the nutritional interventions.

This study also revealed that gender, grades ranking, 
grade, the lack of siblings, residence and age were the 
influencing factors of rice, eggs, milk, vegetables, meat, 
fish and water intake. Therefore, these factors could be 
considered when designing nutritional interventions and 
implementing national dietary guidelines among primary 
school students. Compared with primary school students 
who had good grades ranking, students with poor grades 
ranking were less likely to meet the recommended intake of 
rice, eggs and milk. This was similar to a systematic review, 
which demonstrated that there was a positive association 
between overall diet quality and academic achievement.24 

Schools or teachers should strengthen the opportunities to 
facilitate, support, and reinforce healthy dietary behaviours, 
especially for underachieving primary school students.

This study had certain limitations. Firstly, the use of 
cross-sectional survey data reduced the researchers’ ability 
to make direct causal inferences. Longitudinal studies 
should be further conducted to confirm the findings of this 
study. Secondly, the sample size in the study was insuffi
cient, especially the number of Tujia primary school stu
dents, which may result in less convincing results. Future 
studies need to expand the sample size of the three ethnic 
groups to make the comparison between different ethnic 
groups more convincing. Thirdly, primary school students 
may be too young to understand the questions of dietary 
intake. Though the investigators displayed and explained the 
food model of CDG 2016 on-site, and the method of one-on- 
one interview-based questionnaire was used among primary 
school students in grades 1–2, their inability to fully under
stand the questions of dietary intake is still a concern. The 
data of dietary intake obtained may not be accurate. It may 
be better to investigate their guardians or keep a record of 
dietary intake every day in further studies. Fourth, this 
questionnaire was designed by our research group, we 
invited experts in the field of dietary behaviour or student 
nutrition to modify the questionnaire. However, unvalidated 
measures in the questionnaire designed to measure the out
come variables may raise potential issues related to reliabil
ity. Finally, the study relied on self-report, which may 
introduce bias.

Conclusion
The low proportion of health-protective dietary behaviours 
among primary school students from Han, Tujia and Miao 

ethnic groups was found in this study. And there were 
differences in dietary behaviours among the three ethnic 
groups. This study could provide a reference for health 
professionals and educationalists to implement national 
dietary guidelines and conduct dietary interventions in 
consideration of socioeconomic status, ways of preparing 
and consuming foods, traditional foods and customs of 
different ethnic groups.
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