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Abstract
Background  Dietary patterns influence children and adolescents’ health not only in the present but also in their 
adulthood. Family characteristics and functioning play a crucial role in food choices and are important modifiable 
factors for early interventions aimed at preventing unhealthy diets.

Objective  The study aimed to analyze the dietary patterns of Chinese children and adolescents and explore their 
associations with family characteristics and functioning.

Methods  6276 participants aged 6 to 17 years were recruited for the multicenter cross-sectional study through 
cluster sampling. Food intake, family characteristics, and family function were assessed. Dietary patterns were 
identified through factor analysis based on food intake data, and a multiple logistic regression model was used to 
investigate the associations between dietary patterns, family characteristics, and family functioning.

Results  Three distinct dietary patterns were identified: the “Diverse dietary pattern” (characterized by a rich diet and 
balanced nutrition), the “Fast food concentrated dietary pattern” (primarily consisting of fried foods, sugary drinks, 
processed meats, and other junk food), and the “Traditional dietary pattern” (mainly vegetables and grains). Girls, 
those living in rural areas, and those with better family functioning were more likely to adhere to the “Diverse dietary 
pattern” (p < 0.01). Girls, primary school students, and those with lower educated mothers tended to have higher 
adherence to the “Traditional dietary pattern” (p < 0.01). High adherence to the “Fast food concentrated dietary pattern” 
were associated with boys, older age, Han ethnicity, family dysfunction, living with both parents, being an only-child, 
having a better educated father, lower family income, and higher pocket money (p < 0.01).

Conclusion  Children and adolescents from different family backgrounds exhibit distinct dietary patterns, 
highlighting the importance of early screening and intervention tailored to these varying family characteristics. 
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Introduction
Dietary patterns primarily focus on the interactions 
between nutrients and foods [1]. Dietary pattern analy-
sis takes into account the complexity of diets, considering 
multiple food categories rather than individual foods or 
nutrients, and can reveal how different nutrients combine 
with various foods [2, 3]. Among the various methods, 
factor analysis is one of the most classical approaches to 
diet pattern analysis [4] with its continuity offering dis-
tinct advantages over other methods [5]. As children and 
adolescents grow, they are prone to developing unhealthy 
lifestyle behaviors, such as poor dietary habits [6, 7]. 
These detrimental eating habits are often interconnected, 
typically beginning in infancy or adolescence and persist-
ing into adulthood [7, 8], with long-term negative effects 
on health [7]. Similarly, adolescents who adopt unhealthy 
dietary habits are at a significantly higher risk of becom-
ing overweight or obese [9, 10]. According to recent fig-
ures for 2020 [11], approximately 340  million children 
and adolescents worldwide, aged 5 to 19 years, and over 
38 million children under the age of five, were overweight 
or obese. A study examining the nutritional transition in 
China over the past decades [12] revealed that the dietary 
patterns of the Chinese population have undergone a 
continuous transformation, gradually shifting from a tra-
ditional diet focused on vegetables and grains to a mod-
ern diet characterized by high intake of refined grains 
and meat. These significant changes in dietary patterns 
may contribute to the rise of unhealthy eating habits and 
obesity among children and adolescents [13].

Furthermore, in a family environment, dietary pat-
terns are established during a child’s early years and are 
influenced by parental behaviors and family character-
istics [14]. Previous studies have shown that adolescent 
diet quality and nutritional health are closely linked to 
family factors such as parental education [14–16], fam-
ily structure [17], number of siblings [17–19], family 
socioeconomic status [20, 21], and parental age [22]. 
Previous research has shown that children and adoles-
cents with better family functioning tend to have posi-
tive perceptions of their families’ behavior [23], as well 
as the warmth and love they receive from their parents 
[24], both of which are associated with healthier eating 
patterns [25, 26]. Exploring the variability in food choices 
and dietary habits among adolescents with different fam-
ily characteristics and functioning can aid in early dietary 
pattern screening and intervention tailored to diverse 
family backgrounds. However, existing studies in China 
are limited by a lack of multicenter research with large 

sample sizes among children and adolescents. To address 
this gap, we conducted the current study to investigate 
the dietary patterns of Chinese children and adolescents 
and examine their associations with family characteris-
tics and functioning.

Materials and methods
Study design and participants
This was a prospective multicenter cross-sectional study 
conducted in June 2022, as part of the third wave of the 
Chengdu Positive Child Development (CPCD) survey 
[27]. Participants included children and adolescents in 
grades 1 to 9 from 5 primary and secondary schools in 
Chengdu City, Sichuan Province, China. Cluster sam-
pling method was employed: initially, five public schools 
located in the city center and the northern and southern 
suburbs were selected through convenience sampling; 
subsequently, students in grades 1 through 9 in these 
schools were recruited. A total of 7400 students were 
recruited, and 6276 of them completed the study with no 
missing data, resulting in a valid response rate of 84.81% 
(Fig. 1). No differences were found in basic information 
between the included and excluded samples.

Data collection
Data collection took place on-site in June 2022 and 
included both a “Student questionnaire” and a “Parent 
questionnaire”. Students completed the “Student ques-
tionnaire” in the classroom with the assistance of school 
teachers and researchers, and submitted it directly after-
ward. The “Parent questionnaire” was taken home by 
students, completed by their caregivers, and returned to 
school the following day. Participants voluntarily sub-
mitted a printed informed consent form before data col-
lection. To ensure effective and reliable data gathering, 
all research personnel underwent standardized training 
before entering the institution, and standardized explana-
tions were provided whenever participants had questions 
about the items. For the food frequency questionnaire, 
detailed examples were included for each food category 
to aid student comprehension. Completion times were 
approximately 10–20 min for the “Student questionnaire” 
and 5 min for the “Parent questionnaire”.

Measurement tools
Our data collection tools included a “Student question-
naire” and a “Parent questionnaire”. The “Student ques-
tionnaire” comprised 3 sections: sociodemographic 
information, family function, and food frequency. The 
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“Parent questionnaire” covered sociodemographic infor-
mation and family characteristics.

The “student questionnaire”
Sociodemographic information  A self-designed data 
collection form was used to gather students’ sociodemo-
graphic information. The form included five items: gen-
der (boy or girl), age (in years), grade (1st to 9th), ethnic-
ity (Han or Minority), and pocket money (≤ 20 yuan per 
week, 21–50 yuan per week, or > 50 yuan per week).

The Chinese family assessment instrument (C-FAI)  The 
Chinese Family Assessment Instrument (C-FAI) [28] was 
used to evaluate family function. This scale consists of 33 
items covering seven aspects: parental concern, child filial 
piety, parental marriage, parental control, communica-
tion, conflict, and harmony. The C-FAI score ranges from 
33 to 165, with higher scores indicating greater family 
function. C-FAI has been widely used within the Chinese 
population, demonstrating strong reliability in China, 
with Cronbach’s alpha coefficients ranging from 0.93 to 
0.98 [29]. It has also been tested in primary school stu-
dents, including those in lower grades [30].

Food frequency  A simplified version of the Food Fre-
quency Questionnaire (FFQ) was used to retrospectively 
assess the food intake of the study population over the past 
month. This included 19 food items based on common 
dietary foods from the China Food Composition Table 
[31] and previous studies [32, 33]: refined grains, coarse 
grains, dark-colored vegetables, light-colored vegetables, 
melons, berries, citrus fruits, drupe fruits, legumes, nuts, 
eggs, dairy products, livestock meats, poultry, processed 
meats, seafood, sugar-sweetened drinks, fried foods, and 
desserts. Participants reported intake frequency on a five-
point scale (≥ 2 times/day, 1 time/day, 3–4 times/week, 
1–2 times/week, < 1 time/week), which was recalculated 
to weekly frequencies (e.g.,1 time/day was converted to 7 
times/week).

The “parent questionnaire”
Sociodemographic information  Parental sociodemo-
graphic information included three items each for both 
father and mother: age (in years), education level (middle 
school or below, high school, technical school, college or 

Fig. 1  Flow chart for inclusion of study participants
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above), and occupation (farmer, worker, technical person-
nel, leader, staff, self-employed, unemployed).

Family characteristics  Familial characteristics included 
four aspects: residential district (urban or rural), family 
income (≥ 2000 yuan/month, 2000–5000 yuan/month, 
5000-10,000 yuan/month, 10,000–20,000 yuan/month, 
> 20,000 yuan/month), number of children (one-child 
or multi-child), and household composition (living with 
both parents, single parent, or grandparent).

Statistical analysis
Statistical analysis was conducted using SPSS Statistics 
for Windows, version 26.0. Means and standard devia-
tions (SD) were used to describe numerical variables, 
and proportion for categorical variables. Dietary pat-
terns were derived using exploratory factor analysis, 
incorporating 19 food groups. The Kaiser–Meyer–Olkin 
(KMO) criterion and Bartlett’s test were used to evaluate 
the data’s suitability for factor analysis. Dietary patterns 
were identified based on an eigenvalue > 1, factor inter-
pretability, the scree plot, and variance explained > 5%. 
Patterns were named according to food items with factor 
loadings greater than 0.5. Factor scores for each pattern 
were calculated for each individual using principal com-
ponent analysis with varimax rotation. The median value 
dichotomized factor scores for each dietary pattern: 
participants scoring above the median were classified as 
high adherents, while those below were classified as low 
adherents.

The Chi-squared test (or analysis of variance) was used 
to compare the frequency distribution (or mean distribu-
tion) of categorical (or continuous) variables. Variables 
that showed statistical significance in the univariate anal-
ysis were included in a multivariable logistic regression 
model with backward selection to explore independent 
associations between family characteristics, family func-
tion, and dietary patterns. Additionally, based on both 
data-driven results and theory-based hypotheses, certain 
variables, such as age and other sociodemographics, were 
included in the multivariable models regardless of their 
significance in the univariate analysis. Adjusted odds 
ratios (OR) with corresponding 95% confidence intervals 
(CI) were reported. All statistical tests were two-tailed, 
and a p-value of less than 0.05 was considered statistically 
significant.

Ethical consideration
This study was reviewed and approved by the Ethics 
Committee of Sichuan University (K2020025). All study 
participants volunteered to participate, and both par-
ticipants and their guardians were informed of the study 
objectives, procedures, privacy protections, potential 

risks, and data retention policies before signing informed 
consent. Participants were also informed of their right to 
withdraw from the study at any stage without any nega-
tive consequences.

Results
Socio-demographics, family characteristics and 
functioning
A total of 6276 pairs of students and their caregivers 
completed the entire study. Their demographic infor-
mation, family characteristics, and family functioning 
are presented in Table  1. The sample was nearly evenly 
split between boys (3199 boys, 51%) and girls (3077 girls, 
49%), with 99.2% identifying as Han ethnicity. Among 
the children and adolescents, 4156 were in grades 1 to 
6 (66.2%), and 2120 were in grades 7 to 9 (33.8%). The 
average age of the children and adolescents was 9.7 ± 2.3 
years, while the average ages of their fathers and mothers 
were 38.7 ± 6.0 and 36.1 ± 5.7 years, respectively. The aver-
age family functioning score was 59.4 ± 23.6.

The family characteristics of the study participants 
were as follows: Households in urban areas were about 
twice as common as those in rural areas. Around two-
thirds of the families were multiple-child households 
(65.5%), and the majority of children and adolescents 
lived with their parents (70.3%). In terms of financial sta-
tus, most household had a monthly income below 10,000 
yuan. Most children and adolescents received less than 
50 yuan in weekly pocket money, with 69.6% receiv-
ing less than 20 yuan. The most common occupations 
for fathers and mothers were workers (32.3%) and staff 
(24.5%), respectively. It is noteworthy that the fathers’ 
group included a higher proportion of leaders, while the 
mothers’ group had a higher percentage of unemployed 
individuals (16.1%). The educational distribution for 
fathers and mothers was similar, with approximately half 
of each group having completed only middle school or 
less.

Dietary patterns
The Kaiser-Meyer Olkin (KMO) statistic was 0.918, and 
the p-value for Bartlett’s test of sphericity was less than 
0.001, indicating that the dietary frequency data were 
suitable for factor analysis.

Factor analysis of the reported consumption of 19 food 
items revealed three distinct dietary patterns, which 
together explained 59.7% of the total variation. Ten 
dietary variables loaded onto factor 1, which accounted 
for 42.2% of the cumulative variance. This pattern was 
characterized by high intake of various fruits, veg-
etables, and eggs, followed by higher consumption of 
nuts, legumes, and dairy products, and was thus named 
the “Diverse dietary pattern”. Factor 2 had the great-
est loading on five variables and explained 11.4% of the 
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Characteristics n (%) or Mean ± SD
Gender
  Boy 3199 (51.0)
  Girl 3077 (49.0)
Ethnicity
  Han 6223 (99.2)
  Minority 53 (0.8)
Age (years) 9.7 ± 2.3
District
  Urban 4172 (66.5)
  Rural 2104 (33.5)
Education level
  Primary school 4156 (66.2)
  Middle school 2120 (33.8)
C-FAIa score 59.4 ± 23.6
Children dimension
  Only-child family 2168 (34.5)
  Multi-child family 4108 (65.5)
Household composition
  Two-parent 4411 (70.3)
  Single-parent 1147 (18.3)
  Grand-parent 718 (11.4)
Family income (yuan/monthly)
  ≤ 2000 455 (7.2)
  2001–5000 1538 (24.5)
  5001–10,000 2680 (42.7)
  10,001–20,000 1166 (18.6)
  > 20,000 437 (7.0)
Pocket money (yuan/weekly)
  ≤ 20 4371 (69.6)
  21–50 1494 (23.8)
  > 50 411 (6.5)
Father’s age (years) 38.6 ± 6.1
Mother’s age (years) 36.0 ± 5.7
Father’s occupation
  Farmer 578 (9.2)
  Worker 2029 (32.3)
  Technical personnel 452 (7.2)
  Leader 917 (14.7)
  Staff 940 (15.0)
  Self-employed 1106 (17.6)
  Unemployed 254 (4.0)
Mother’s occupation
  Farmer 679 (10.8)
  Worker 682 (10.9)
  Technical personnel 591 (9.4)
  Leader 542 (8.6)
  Staff 1537 (24.5)
  Self-employed 1054 (16.8)
  Unemployed 1191 (19.0)
Father’s education
  Middle school and below 2743 (43.7)
  High school 1600 (25.5)
  Technical school 670 (10.7)

Table 1  Characteristics of the participants (n = 6276)
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cumulative variance. This pattern was associated with 
a high consumption of processed meats, seafood, fried 
foods, sugar-sweetened drinks, and desserts, and was 
termed the “Fast food concentrated dietary pattern”. The 
third factor, which accounted for 6.1% of the cumulative 
variance, was mainly composed of grains and vegetables, 
key components of the traditional Chinese diet, and was 
named the “Traditional dietary pattern”. The rotated 
component matrix, eigenvalues, and the proportion of 
variance explained are presented in Table 2.

Dietary pattern scores by sociodemographic factors and 
summary of intake for 19 food items
The mean (SD) of dietary pattern scores by participants’ 
sociodemographic factors are presented in Table  3. For 
boys, the scores of the “Diverse dietary pattern”, “Fast 
food concentrated dietary pattern”, and “Traditional 
dietary pattern” were 0.056 ± 1.038, 0.057 ± 1.037, and 

0.060 ± 1.022, respectively. In the girls’ group, these scores 
were − 0.058 ± 0.952, -0.059 ± 0.943, and 0.063 ± 0.973. 
The Han Chinese group had higher mean scores on the 
“Diverse dietary pattern” and lower scores on both the 
“Fast food concentrated dietary pattern”, and “Tradi-
tional dietary pattern” compared to the minority group. 
Older participants showed the highest mean score on the 
“Fast food concentrated dietary pattern”, while younger 
participants had the highest mean score on the “Tradi-
tional dietary pattern”. Additionally, participants from 
urban areas had the highest mean score of 0.032 ± 1.005 
on the “Diverse dietary pattern”, whereas those from rural 
areas had the lowest. Primary school students had the 
lowest mean score on the “Traditional dietary pattern”, 
and middle school students had the lowest on the “Fast 
food concentrated dietary pattern”. Furthermore, Table 
S1 summarizes the intake of 19 food items and the mean 
value differences in adherence to each dietary pattern.

Table 2  Factor-loading matrix for dietary patterns
Food items Factors

1 2 3
Refined grains 0.085 0.170 0.756
Coarse grains 0.187 0.153 0.719
Dark-colored vegetables 0.589 -0.017 0.504
Light-colored vegetables 0.640 -0.026 0.464
Melon fruits 0.737 0.132 0.193
Berry fruits 0.760 0.237 0.093
Citrus fruits 0.761 0.230 0.081
Drupe fruits 0.699 0.343 0.070
Legumes 0.652 0.387 0.121
Nuts 0.637 0.455 0.036
Eggs 0.661 0.204 0.178
Dairy products 0.598 0.163 0.280
Livestock meats 0.474 0.121 0.423
Poultry meats 0.415 0.445 0.303
Processed meats 0.311 0.725 0.109
Seafood 0.353 0.722 0.077
Sugar-sweetened drinks 0.124 0.834 0.098
Fried foods 0.113 0.846 0.082
Desserts 0.146 0.770 0.152
Initial eigenvalues 8.024 2.164 1.149
% of cumulative variance 42.2 53.6 59.7
Note: Boldface represents food items with a factor loading > |0.500|, which are 
the main contributors and representative of the character of each pattern

Table 3  Mean (SD) of dietary pattern scores by 
sociodemographic factors (n = 6276)
Sociodemograph-
ic factors

Diverse di-
etary pattern 
scores

Fast food 
concentrated 
dietary pattern 
scores

Traditional 
dietary pat-
tern scores

Gender
  Boy 0.056 (1.038) 0.057 (1.037) 0.060 (1.022)
  Girl -0.058 (0.952) -0.059 (0.943) 0.063 (0.973)
Ethnicity
  Han 0.001 (0.999) -0.002 (0.993) -0.002 (0.999)
  Minority -0.063 (0.921) 0.195 (1.010) 0.171 (1.161)
Age (years)
  Median & below -0.002 (1.054) -0.071 (0.985) 0.054 (1.039)
  Above median 0.002 (0.941) 0.070 (0.996) -0.053 (0.958)
District
  Urban 0.032 (1.005) -0.016 (0.990) 0.015 (1.007)
  Rural -0.062 (0.983) 0.031 (0.998) -0.029 (0.987)
Education level
  Primary school -0.003 (0.945) 0.041 (0.999) -0.060 (0.961)
  Middle school 0.006 (1.097) -0.081 (0.976) 0.118 (1.063)
Note: Dietary pattern scores are described as Mean (SD)

Characteristics n (%) or Mean ± SD
  College and above 1263 (20.1)
Mother’s education
  Middle school and below 2868 (45.7)
  High school 1477 (23.5)
  Technical school 722 (11.5)
  College and above 1209 (19.3)
Note: Categorical variables are described as n (%) and continuous variables are described as Mean ± SD. a means the Chinese Family Assessment Instrument

Table 1  (continued) 
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Family characteristics and functioning associated with 
adherence to dietary patterns
Family characteristics and functioning associated with 
adherence to the three dietary patterns in the univari-
ate analysis are presented in Table S2. According to the 
results of multivariable analysis, high adherence to the 
“Diverse dietary pattern” was significantly correlated with 
gender, district, C-FAI score, and mother’s occupation 
(p < 0.05). Children and adolescents living in rural and 
with better family functioning were more likely to adhere 
to the “Diverse dietary pattern”. Additionally, children 
whose mothers were leaders showed higher adherence to 
the “Diverse dietary pattern” compared to those whose 
mothers were unemployed. High adherence to the “Fast 
food concentrated dietary pattern” was associated with 
gender, age, ethnicity, family type, children’s dimensions, 
C-FAI score, pocket money, family income and father’s 
education (p < 0.05). Children and adolescents with high 
adherence to the “Fast food concentrated dietary pattern” 
were predominantly of Han ethnicity, older, and more 
likely to be the only-child. They also tended to have lower 
monthly family income, more pocket money, poorer 
family functioning, and higher levels of father’s educa-
tion. Children living with both parents were more likely 
to adhere to the “Fast food concentrated dietary pattern” 
compared to those living with grandparents. High adher-
ence to the “Traditional dietary pattern” was associated 
with gender, the student’s education level, and mother’s 
education (p < 0.01). Children and adolescents with high 
adherence to the “Fast food concentrated dietary pattern” 
were mostly primary school students and had moth-
ers with lower levels of education. Boys showed higher 
adherence to the “Fast food concentrated dietary pattern” 
than girls, while girls exhibited greater adherence to the 
“Diverse dietary pattern” and the “Traditional dietary 
pattern”. Table  4 presents the variables associated with 
dietary pattern adherence in the multivariable analysis.

Discussions
This prospective multicenter cross-sectional study exam-
ined the dietary patterns in relation to different family 
characteristics and functioning among Chinese children 
and adolescents, and sought to explore the associations 
between family factors and adherence to various dietary 
patterns. Our findings contributed to the existing litera-
ture in several ways: three distinct dietary patterns—the 
“Diverse dietary pattern”, the “Fast food concentrated 
dietary pattern”, and the “Traditional dietary pattern”—
were identified, highlighting the presence of unhealthy 
dietary patterns and emphasizing the need for regular 
screening of dietary habits among youth to ensure bal-
anced nutrition. Furthermore, family function and other 
family characteristics were found to be associated with 
these patterns, offering insights for targeted interventions 

to improve children’s nutritional status based on their 
family backgrounds, while also underscoring the crucial 
role of family function in children’s nutrition and health.

We identified three types of dietary patterns, which 
are supported by published evidence. Based on factor 
analysis, we named the dietary pattern characterized by a 
balanced higher consumption of vegetables, fruits, nuts, 
legumes, eggs, and dairy products the “Diverse dietary 
pattern”. This aligns with findings from previous stud-
ies [34–36]. Such dietary patterns have previously been 
referred to “vegetables and fruits”, “nutritional” or “pro-
tective” dietary patterns [19, 37, 38], all of which empha-
size the health benefits of these diets. In contrast, the 
“Fast food concentrated dietary pattern” identified in our 
study was characterized by a higher intake of processed 
meats, seafood, sugar-sweetened drinks, fried foods, 
and desserts-foods that are highly popular among ado-
lescents and children. Other researchers have similarly 
labeled this dietary pattern as “risky”, “Western”, or “junk 
food” [38–40], as it includes processed foods, sugary sub-
stances and fried foods, all of which have a known nega-
tive influence on the growth and development of children 
and adolescents. Finally, the “Traditional dietary pattern” 
was characterized by a higher consumption of vegetables 
and grains. In the traditional Chinese diet, vegetables and 
grains play a central role, with variations in the types of 
coarse grains, refined grains, and vegetables chosen by 
different families [13].

Consistent with previous studies [41, 42], we found that 
boys were more likely to adhere to the “Fast food concen-
trated dietary pattern”, while girls showed greater adher-
ence to the “Diverse dietary pattern” and the “Traditional 
dietary pattern”. Due to changes in hormone levels and 
physical development, boys were generally more active in 
their food choices and consumption, particularly favor-
ing processed foods and sugar-sweetened drinks that are 
high in calories, sugar, and salt [43, 44]. During adoles-
cence, girls tended to focus more on healthy eating and 
maintaining a slim body, often driven by concerns about 
their appearance and body shape [36, 45]. Several stud-
ies [42, 46] have also supported the conclusion that youth 
age is positively correlated with adherence to the “Fast 
food concentrated dietary pattern”. Junk foods such as 
desserts, sugary drinks, and fried foods are particularly 
appealing to children [47], while Chinese parents often 
believed that younger children need to consume more 
grains and vegetables due to their growth and develop-
ment needs [48]. This belief also explains why primary 
school students were more likely to follow the “Tradi-
tional dietary pattern” than middle school students.

Family plays a crucial role in shaping the dietary pat-
terns of children and adolescents [38]. C-FAI scores 
were positively correlated with the “Diverse dietary 
pattern” and negatively correlated with the “Fast food 
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concentrated dietary pattern”. This suggests that children 
experiencing more familial dysfunction are more likely 
to adopt poor dietary habits. A qualitative study from 
Chile [49], conducted in a low socioeconomic context, 
indicated that family relationships and food practices 
are complex phenomena. It found that families in which 
members were better able to express emotions and feel-
ings often derive greater health benefits from their food 
choices.

The varying roles of parents in child health have been 
described in previous studies [38, 42, 50]. Our findings 
show that children with fathers who have higher lev-
els of education were more likely to adhere to the “Fast 
food concentrated dietary pattern”. In contrast, children 

and adolescents with less educated mothers were more 
inclined to follow the “Traditional dietary pattern”, while 
those with mothers of higher social status were more 
likely to follow the “Diverse dietary pattern”. Several 
studies [22, 51] have reached similar conclusions, high-
lighting that parental literacy and cultural knowledge 
are foundational to good dietary quality and nutrition 
for children and are significantly associated with better 
parental feeding practices. Similarly, a study by G Appan-
nah et al. [15] found that lower-educated women tended 
to have less diversity in child feeding and were more 
likely to adhere to dietary practices rooted in tradition. 
A systematic review [52] indicated that the level of eco-
nomic development in a country affects the relationship 

Table 4  Factors associated with dietary patterns in multivariable analysis (p < 0.05)
Dietary pattern Factor Multivariable OR (95% CI)
Diverse dietary pattern Gender Boys 0.86 (0.78, 0.95) **

Girls# 1.00
District Urban 0.87 (0.78, 0.98) *

Rural# 1.00
C-FAIa score above median 1.34 (1.21, 1.48) ***

Median & below# 1.00
Mother’s occupation Leader 1.27 (1.02, 1.58) *

Unemployed# 1.00
Fast food concentrated dietary pattern Gender Boys 1.84 (1.76, 1.93) **

Girls# 1.00
Ethnicity Han 2.15 (1.19, 3.89) *

Minority# 1.00
Age (years) above median 1.60 (1.38, 1.85) ***

Median & below# 1.00
Household composition Grand-parent 0.77 (0.64, 0.94) **

Two-parent# 1.00
Children dimension Multi-child family 0.87 (0.78, 0.98) *

Only-child family# 1.00
Father’s education High school 1.24 (1.07, 1.43) **

Technical school 1.38 (1.18, 1.61) ***
College and above 1.21 (1.00, 1.47) *
Middle school and below# 1.00

C-FAIa score above median 0.58 (0.53, 0.65) ***
Median & below# 1.00

Pocket money (yuan/weekly) 20–50 1.61 (1.49, 1.75) ***
≤ 20# 1.00

Family income (yuan/monthly) 5001-10,000 0.76 (0.61, 0.95) *
10,001–20,000 0.73 (0.59, 0.90) **
> 20,000 0.76 (0.60, 0.95) *
≤ 2000# 1.00

Traditional dietary pattern Gender Boys 0.83 (0.75, 0.92) ***
Girls# 1.00

Education level Middle school 0.83 (0.71, 0.97) *
Primary school# 1.00

Mother’s education High school 0.82 (0.68, 0.99) *
College and above 0.75 (0.61, 0.92) **
Middle school and below# 1.00

Note: a means the Chinese Family Assessment Instrument. CI, confidence interval. * p < 0.05, ** p < 0.01, *** p < 0.001. # denotes the reference group
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between education and obesity, with lower-income coun-
tries showing a stronger positive correlation. Addition-
ally, children and adolescents in rural areas were more 
likely to follow the “Diverse dietary pattern” than those 
in urban areas, likely due to the availability of healthier, 
more diverse natural foods [53].

In contrast to other research findings [16, 54, 55], our 
study found that students living with parents were more 
likely to adopt the “Fast food concentrated dietary pat-
tern” than those living with grandparents. Tara et al. [56] 
pointed out that parental stress and parenting-related 
stress were each significantly associated with children’s 
fast-food consumption, particularly among younger par-
ents. The amount of children’s weekly allowance was pos-
itively associated with a tendency for unhealthy eating 
patterns, which aligns with the conclusions of a three-
year longitudinal study of Chinese adolescents [48] which 
found that an increased allowance was linked to a higher 
risk of adopting the “Fast food concentarted dietary pat-
tern” as well as overweight and obesity. Our study also 
found that children from higher-income families had 
lower adherence to the “Fast food concentrated dietary 
pattern”. Shi et al. [38] noted that families with higher 
incomes likely have better consumption levels, offer-
ing a greater variety of food options, thus improving the 
overall quality of children’s eating habits and nutritional 
intake. Furthermore, this study found that children from 
one-child families were more likely to adhere to the “Fast 
food concentrated dietary pattern”. This finding is consis-
tent with the findings of Gao et al. [57], who found that 
children from one-child families consumed more high-
sugar and high-fat foods. However, it contrasts with, 
Meller et al. [19], who concluded that the number of sib-
lings was positively correlated with adherence to the junk 
food pattern.

Strengths and limitations
The strength of this study lies in its large sample size and 
the use of whole-group sampling, which included schools 
from different orientations and levels of economic devel-
opment in the region, ensuring better sample repre-
sentation. Additionally, we collected valuable data on 
important adolescent behaviors and current dietary hab-
its, including the frequency of food intake. The question-
naire included questions for both parents and students, 
which enhanced the breadth, accuracy, and complete-
ness of the data collected. This approach allowed us to 
describe children’s family characteristics and function-
ing in detail and to explore the mechanisms linking these 
family factors to their dietary patterns. Ultimately, this 
study provides valuable insights and evidence to inform 
future recommendations and interventions focused on 
diet and health for adolescents from diverse family back-
grounds and functioning.

However, there were several limitations to our study. 
Firstly, students were asked to recall their food frequency 
over the past month, which may have introduced recall 
bias. Secondly, this study recruited participants using a 
whole cluster sampling method in Chengdu City, Sich-
uan Province, Southwest China. Compared to simple 
random sampling, cluster sampling may introduce larger 
sampling errors, and the limited geographic and cultural 
scope of our sample may constrain the generalizability of 
these findings. Therefore, caution is advised when apply-
ing these results to other regions in China with differing 
economic and cultural backgrounds. Additionally, school 
lunches were provided to participants. Although the 
influence of these meals may be limited due to the simi-
larity in food options, future studies should aim to clarify 
and minimize this factor as much as possible. Thirdly, the 
proportion of younger children in our sample might lead 
to inaccuracies in completing the self-administered ques-
tionnaires. While no critical concerns arose during the 
data collection, future research should consider incorpo-
rating objective measurements, such as nutritional mark-
ers. Lastly, our study was conducted in June 2022, during 
the ongoing COVID-19 pandemic. Although schools, 
workplaces, and daily life were not as strictly confined by 
the Chinese government as before, public fear of the pan-
demic may have influenced our results, suggesting the 
need for future longitudinal research to further explore 
these factors.

Conclusions
Overall, this study highlights the dietary patterns associ-
ated with different family characteristics and functioning 
among Chinese children and adolescents, contributing 
to the understanding of the link between family factors 
and dietary habits. The identification of three distinct 
dietary patterns—the “Diverse dietary pattern”, the “Fast 
food concentrated dietary pattern”, and the “Traditional 
dietary pattern”—underscores the importance of rou-
tine screening for dietary patterns, considering the 
diverse family backgrounds of children and adolescents, 
to promote balanced nutrition and health. Additionally, 
improving family functioning should prioritized in efforts 
to help Chinese children and adolescents establish and 
maintain healthy dietary patterns.
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