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Abstract
Background: Child and adolescent overweight is becoming more prevalent in recent decades. It is imperative to investigate the determinants of children and
adolescents’ weight outcomes. 

Methods: Through analyzing the 2004, 2006, 2009 and 2011 waves of survey data released by China Health and Nutrition Survey (CHNS), this paper
investigated the gender and rural-urban differences in terms of the ways in which parental feeding knowledge and practices affected the weight status of
Chinese children and adolescents aged 6 to 17. Data were collected through random sampling strategy and logistic regression models were built to conduct
analyses.

Results: The results showed that feeding knowledge and practices varied by parental residence and were different among mothers and fathers. In addition,
parental feeding knowledge, parental eating habits and styles, mother’s intervention on children’s food intakes and physical exercise, and the number of meals
parents sharing with children showed signi�cant effects on children and adolescents' weight status.

Conclusions: As compared to fathers, mothers’ feeding practices showed more signi�cant effects on children and adolescents’ weight status. The manner in
which parental feeding practices in�uenced children and adolescents’ weight status also differed in rural and urban settings. These �ndings suggested that
mothers were still “gatekeepers” of children and adolescents’ food choices and selection; their feeding practices played a more decisive role on Chinese youth’s
weight status. The urban-rural differentials highlighted in this research also reminded us that the “one-�ts-all” solutions to prevent youth’s obesity should be
avoided.

Background
Child and adolescent overweight is becoming more prevalent in recent decades. In the United States, more than one of every three children was overweight or
obese in 2012 [1]. In European countries, the corresponding rate ranged from 18.0% to 57.0% in 2010 [2]. In 2015-2016, the prevalence of obesity among US
children and adolescents reached 18.4% and 20.6%, respectively [3]. The overweight and obesity rates among Chinese children and adolescents were 9.6% and
6.2% in 2012, respectively, which increased by 113.3% and 195.2% as compared to the rates reported in 2002. According to data released by the World Health
Organization (WHO), in 2018 the overweight and obesity rates for Chinese children and adolescents aged 5-19 reached 28.5% and 11.7%, respectively.
Although the overweight and obesity rates among Chinese children and adolescents were lower than those of some developed countries, the increasing speed
of overweight and obesity are striking, and China now has the largest number of obese and overweight children and adolescents in the world [4].

Children and adolescents’ obesity is related to impaired health and some adult-associated diseases, including type II diabetes, dyslipidemia, hypertension,
cardiovascular disease, and orthopedic complications [5]. Overweight children and adolescents have been shown facing challenges of social and
psychological problems such as stigmatization and poor self-esteem [6]. Thus, is imperative to investigate the determinants of children and adolescents’
weight outcomes. Parental feeding behaviors has been found to in�uence children’s nutritional intakes [7]; parental feeding practices also contributed to the
intergenerational transmission of obesity[8]. Thus, parental feeding knowledge and feeding practices have been considered as potentially modi�able risk
factors of eating behaviors for children and adolescents. Exploring the prospective relation between parental feeding knowledge and practices and children
and adolescents’ weight status has become a main focus of recent studies [9-11]. “Feeding practices” has been de�ned by some scholars as context-speci�c
practices and “goal-directed behavior or strategies parents employ to control what, when, and how much their children eat” [12]. Others stated parental feeding
practices as speci�c behaviors or strategies that parents used to maintain or modify children's dietary intakes [13]. This research considered parental feeding
practices as parental eating styles and how parents monitored and restricted children and adolescents’ food intakes and physical activities. The next section
moved to a review of related literature that guided this research.

Parental Feeding Knowledge and Children and Adolescents’ Obesity
Mothers’ knowledge about making healthy food choices for their children was found to be negatively linked to the percent of energy intakes from fat that
children consumed [14]. Researchers indicated that mothers with the highest BMIs and poor nutritional knowledge were least likely to use health as a criterion
for children’s food selection [15]. Grier and colleagues pointed out that appropriate parental knowledge on nutrition and food intakes could lower the likelihood
of children and adolescents being overweight [16]. It was also found that parents who acknowledged that eating vegetables and fruits was bene�cial to health
were more likely to purchase such food, which led to lower odds of their children being overweight [17]. Chen [18] added that if parents had healthy feeding
knowledge, then their children were more likely to intake eggs, nuts and milk, and were less likely to consume fast food and soft drinks. In short, previous
studies provided evidence that healthy parental feeding knowledge in�uenced children and adolescents’ weight status.

Parental Food Intake Styles and Children and Adolescents’ Weight Status
A large body of literature suggested that strong similarities existed between children and their parents in terms of food preferences, food intake patterns and
their willingness to try new foods [19, 20]. Children naturally prefer sweet and salty foods and avoid bitter and sour �avors. They learn about eating by
watching the eating habits and food preferences of their primary role models, most times their parents. Children were also found to be more likely to try
unfamiliar foods after they had seen their mothers ate this same food [21, 22]. Acharya and colleagues found that parents’ and children’s dietary intakes were
highly correlated, especially for fruits, vegetables, sweetened beverages and meats [23]. Obese children tended to have ready access to energy dense food at
home, which was especially true if their parents preferred this type of food [24]. In this sense, parental attitudes and styles towards food selection as well as
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eating behaviors signi�cantly impacted children and adolescents’ attitudes towards food choices [25]. Parents who reported a lack of time or money
constraints tended to rely upon energy dense fast food, which often led to children and adolescents’ overweight [26].

Scholars also highlighted the importance of parents sharing meals with their children. Through meal sharing, children learned eating habits and styles from
their parents. Parents who created a positive mealtime environment by using constructive mealtime practices (including encouraging food tasting) rather than
negative parenting practices (such as hurrying and forcing children to eat) led to more positive child eating behavior and lower body weights [27]. Powell and
colleagues found that children whose mothers ate at the same time as they did and ate the same foods as their children were easier to feed and refused less
food than children of mothers who did not. Children also displayed less fussy eating behaviors if mealtimes were free of distractions, such as television and
toys [28]. In contrast, children and adolescents who had a low frequency of eating meals with their parents often reported frequent sweet beverage
consumption, snacking, and eating “on-the-go.” Eating “on-the-go” in mothers, emotional eating and eating by the television/late at night in fathers often
resulted in a higher risk of children and adolescents being obese [29]. These �ndings emphasized that parental eating habits and styles are determinants of
children and adolescents’ weight status.

Parental Monitoring and Restricting Behaviors and Children and Adolescents’ Weight
Status
There has been an increasing body of research on the role of parenting styles and the risk of obesity in children and adolescents. Authoritative parenting often
includes a lot of monitoring and dietary restriction, which was generally found to be linked to a lower risk of children and adolescents’ obesity [30]. Some
studies found that adolescents with lower BMIs also reported eating healthier meals in families that had rules around media and food, such as restricting
television watching during dinner or consumption expectations [31]. Indulgent parenting was positively associated with child BMI [32]. Other scholars further
classi�ed parental feeding styles into four types: emotional feeding (EF), controlling over eating (COE), instrumental feeding (IF) and
prompting/encouragement to eat (PEE) [33]. Studies showed that emotional feeding, prompting/encouragement and control over eating affected the
occurrence of obesity in childhood [10]. Food restriction for promoting health was associated with increased consumption of junk food, sweets, and snacks. In
contrast, encouraging balance and food variety by parents were associated with increased vegetable consumption and smaller waist circumference. Weight
was negatively associated with parental pressure and food restriction for weight control [34]. These �ndings suggested that parental monitoring and
restricting children and adolescents’ eating and activity behaviors have signi�cant impacts on children and adolescents’ weight status.

The existing analyses, however, had some limitations. First, most studies of parental effects on children and adolescents’ weight status have not considered
the rural-urban differences in China. China is a country with signi�cant rural-urban gaps in living standards, lifestyles and cultural values [35]. Such
differences have caused dissimilar communication patterns between parents and children in these two spheres. Prior research indicated that rural and urban
parents showed disparate ways educating children. Rural adolescents were closer to their mothers than their urban counterparts; urban adolescents reported
more con�icts with their parents than their rural ones [36]. Considering the rural and urban differences, this research proposed the following two hypotheses:

H1 Urban and rural parents had different feeding knowledge and practices in China

H2 Urban and rural parents’ feeding knowledge and practices impacted Chinese children and adolescents’ weight status in different manners. 

The second gap in the literature is a lack of differentiation between mothers’ and fathers’ in�uence on Chinese children and adolescents’ obesity. Although
some research on Western societies has done some pioneer work, the results were not consistent. Some observed signi�cant differences in maternal and
paternal feeding practices [37]; but others did not �nd so [38, 39]. As to the link between parental feeding practices and child and adolescent obesity, Zhang
and associate found no signi�cantly different impacts of parental feeding practices on child weight status [40]. But others indicated that mothers had a
stronger in�uence over their children’s weight and were more concerned about their children’s eating behaviors; fathers only played a role in imposing child
feeding practices [41]. In addition, mothers’ parenting styles, feeding practices, modeling and encouraging of healthful behaviors were found to have stronger
impacts on  adolescents’ BMI z-scores, dietary patterns, physical activity habits and unhealthy weight control behaviors as compared to fathers [42, 43]. The
eating behaviors of mothers were shown to be more important predictors of children’s body size than eating behaviors of fathers [29]. Other research,
nevertheless, showed fathers’ parenting style being more signi�cantly linked to more fruit and vegetable intakes along with lower BMI among daughters [44].
Given the differentials documented above, this research proposed two hypotheses for testing among Chinese children and adolescents:

H3 Chinese mothers and fathers had different feeding knowledge and practices;

H4 Mothers’ and fathers’ feeding knowledge and practices impacted Chinese children and adolescents’ weight status in different manners. 

Data, Variables And Methods

Data
Data used for this analysis came from the China Health and Nutrition Survey (CHNS), an ongoing collaborative project between the Carolina Population Center
at the University of North Carolina at Chapel Hill and the National Institute of Nutrition and Food Safety at the Chinese Center for Disease Control and
Prevention. Since 1989, the CHNS has collected individual, household, and community level data to assess changes in health, nutrition, and family planning
behaviors and outcomes. Surveys have been conducted every two to four years across multiple provinces and municipal cities in China. The CHNS has
collected data on a total of 388 communities, 11,130 households, and 42,829 individuals.
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In 2004, CHNS began using different questionnaires for adults and children to collect more detailed information about their household commitments, physical
activity, food and drink consumption, and mass media exposure. Since year 2004, CHNS introduced these questionnaires for children and adolescents. This
research therefore used data only from the 2004, 2006, 2009 and 2011 CHNS surveys. The sample consisted of children and adolescents who were 6 to 17.9
years old when surveys were collected, for a total of 4,960 children and adolescents (1,158 urban and 3,420 rural). The sample covered 11 provinces of China,
which well represents children and adolescents in China. 

Variables
Dependent Variable.  The dependent variable was children and adolescent’s weight status. The research based this measure on children and adolescents’ BMI,
which was calculated by the formula: BMI = weight (kg)/height (m2). The Center for Disease Control and Prevention (CDC) recommends using percentiles as
cut-offs to de�ne children’s overweight status. Those children whose BMI values are at the 20th percentile, at the 85th to the 95th percentile and above the
95th percentile are considered as being at the risk of underweight, being at the risk of overweight, and being overweight, respectively. In this analysis, the
child’s or adolescent’s weight status was operationalized to a dependent variable which was called overweight/at risk of overweight. We considered those
children and adolescents whose BMI values above the 95th percentile or whose BMI values at the 85th to the 95th percentile as being overweight or at the risk
of being overweight. Those children and adolescents were coded as “1” and “0” if otherwise.

Independent Variables.  As far as the independent variables measuring parental feeding knowledge and feeding practices, three sets of variables were applied
in the analysis. The �rst set of variables examined parental feeding knowledge, which included measures asking whether mothers and fathers agreed eating
the following types of food is bene�cial to health:  (1) fruits and vegetables, (2) sugar, (3) a combination of different types of food, (4) high energy food, (5) a
large amount of staple food, (6) less meat, and (7) milk and dairy food, and (8) bean product. The answers were �ve scales: 1= strongly disagree, 2=disagree,
3= neutral, 4= agree, and 5=strongly agree. 

The second set of variables measured parental eating habits and styles. The research included questions that asked whether mothers/fathers preferred to eat
the following food: (1) fast food, (2) snacks, (3) fruits and (4) vegetables. The answers included �ve scales: 1=strongly dislike, 2= dislike, 3=neutral, 4=prefer,
and 5=strongly prefer. There was also a question asking the frequency of parents having soft drinks. The answers included �ve scales as well: 1= never, 2=
once a month, 3= 1-2 times a week, 4=3-4 times a week, and 5=everyday. Parental energy intake variables were also included as parental eating style
measures.

Parental control over children and adolescents’ eating and physical activities were applied as the third set of parental feeding practice measures. Since the
CHNS did not survey fathers on these questions, this part of the analysis only showed results for mothers. The third set of variables came from a couple of
questions asking if mothers encouraged children/adolescents to (1) control the amount of food they ate, and (2) adjust physical activity level based on weight
status. The variables were coded as “1” if mothers encouraged the above eating behaviors and physical activities, and “0” if otherwise. Meanwhile, the
research also incorporated variables measuring the number of days parents shared breakfast, lunch and dinner with their children during the past three
consecutive days when the survey was conducted.

Control Variables.  The study also controlled for characteristics of children/adolescents and parents. For children/adolescents, the study controlled for their
age, gender and residence. For parents, the analysis controlled for parental BMI, education and per capita family income. Descriptive information of all
variables discussed above was presented in Table 1.

Methods
To examine the in�uence of parental feeding knowledge and practices on children and adolescents’ overweight status, the research applied descriptive
analysis strategy and the logistic regression to conduct the analysis. The Logistic regression equation can be expressed as follows:

logit(P) = β0 + β1 X1 + β2 X2 +… +βPXP

Where P represents the occurrence of children and adolescents’ obesity/overweight,β0 is the constant, βP is the partial regression coe�cient for the Pth X.

Results

Descriptive Results
Tables 1 and 2 presented the descriptive information of all variables for father’s and mother’s feeding knowledge and practices, respectively. As Table 1
showed, the average BMI for studied children and adolescents was 17.9, with urban sample’s BMI higher than that of rural sample (18.4 vs. 17.7).  For all
studied sample, the percentages of respondents who were under the risk of being overweight and overweight were 10.0% and 5.0%, respectively. The
percentages of children and adolescents being at the risk of overweight and overweight were both higher among urban respondents as compared to their rural
counterparts (12.3 vs. 8.9%; 6.2% vs. 4.5%).

As to parental feeding knowledge, most parents reported fairly healthy feeding knowledge. For instance, only less than 15.0% of mothers and fathers
disagreed that eating vegetables is bene�cial to health. Over 80.0% of parents agreed that sugar is not good for health. About 70.0% of parents strongly
agreed or agreed that milk and dairy food are healthy food. Close to 60.0% of parents agreed or strongly agreed that eating a variety of food, and eating less
meat and fat is good to health. Over 80% of the studied parents agreed or strongly agreed that consuming high energy food is not healthy. Overall, mothers
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and fathers did not show signi�cant differences in terms of their feeding knowledge. Urban parents’ feeding knowledge was slightly healthier that of their rural
counterparts.

When it comes to parental eating habits and styles, most parents reported healthy eating habits. For example, the percentages of fathers who claimed “liked”
and “strongly liked” fruits were 61.0% and 3.5%, respectively. The corresponding percentages for mothers were 73.4% and 5.2%, respectively. In addition, the
percentages of mothers who reported “liked” and “strongly liked” vegetables were 71.1% and 4.3%, respectively. The corresponding percentages for mothers
were 76.9% and 5.2%, respectively. The percentages of parents who claimed preferring eating fast food and salted food were low. About 68.7% of fathers and
57.1% of mothers said that they never drank soft drinks and beverages. In general, no signi�cant rural-urban differences were observed. As compared to
fathers, mothers were more likely to eat fruits and vegetables. But mother had higher odds of consuming fast food and salted products. The frequency of
mothers drank soft drinks and beverages were also higher than that reported by fathers. As to parental energy intakes, urban parents consumed more food
with fat and protein whereas rural parents consumed more food containing energy and carbohydrate. Fathers reported higher energy intakes than mothers.

In terms of parental control of children and adolescents’ eating and physical activities, fathers were not asked for these questions and only results for mothers
were presented here. The results showed that 76.7% of urban mothers and 79.8% of rural mothers did not control the amount of food their children ate. About
57.1% of urban mothers and 42.8% of rural mothers claimed that they encouraged their children participating in physical exercises. These �ndings suggested
that urban mothers were more inclined to control their children’s eating and activity behaviors than rural mothers.

Regarding parental sharing meals with their children, as compared to urban parents, a higher percentage of rural parents reported sharing meals with their
children during the past three consecutive days (.for mothers, for example, 83.0%, 85.3% and 93.0% vs. 66.7%, 65.6% and 85.1%). The percentages of mothers
who shared meals with children were higher than those of fathers regardless of residence. The rural and urban differences could be caused by different
lifestyles as well as working schedules among rural and urban parents. The relatively tight working schedule may have prevented urban parents from sharing
meals with their children.

Overall, the above �ndings supported the �rst and third hypotheses. That is, urban and rural parents had different feeding practices; so did mothers and
fathers. The differentials for maternal and paternal feeding practices mainly showed in parental eating styles, energy intakes and whether sharing meals with
children. The urban and rural differences mainly existed in terms of parental energy intakes and the manner in which parental controlling children and
adolescents’ eating and activity behaviors. The next part of the analysis continued to test the rest of the other two hypotheses.

Logistic Regression Results
Table 3 presented the logistic regression results of children and adolescents’ overweight status on parental feeding knowledge and practice variables.
Different models were constructed to differentiate the urban and rural subgroups as well as the mother and father subgroups. Before running logistic
regressions, zero-order correlations were performed to exclude variables that had high correlations to prevent the occurrence of multicollinearity. Since
variables “eating milk product is bene�cial to health” and “eating bean product is bene�cial to health” were highly correlated, the former was removed from the
regression analysis. Considering the variables representing fat, protein and carbohydrates were highly correlated with the energy variable, and fat, protein and
carbohydrates eventually converted to energy, these three variables were removed from the regression analysis. The variables “preferring salty food” and
“preferring snack food” were also eliminated from the regression models owing to too many missing values. Due to space constraint, only variables with
signi�cant effects on children and adolescents’ weight status were discussed here.

            As Table 3 showed, after controlling for parental as well as child or adolescent’s characteristics, parents agreeing that “eating a variety of food is
bene�cial to health” signi�cantly lowered the odds of children and adolescents’ odds of being overweight. Speci�cally, with every one level increase in fathers’
and mothers’ agreeing with such a statement, the odds of children and adolescents being overweight decreased by 16.0% (e-0.18-1=-0.16) and 21.0% (e-0.24-
1=-0.21), respectively. The effects of such a variable on children and adolescents’ weight status also varied by residence. For urban mothers, with every one
level increase in their agreeing with such a statement, the odds of their children being overweight decreased by 26.0% (e-0.30-1=-0.26). Such an effect was not
signi�cant among rural respondents. In addition, with every one level increase in mothers agreeing that “eating a large amount of staple food is good for
health”, the odds of their children being overweight increased by 15.0% (e0.14-1=-0.15). Such a signi�cant effect was not shown among fathers. For rural
mothers, with every one level increase in agreeing with such a statement, the risk of their children being overweight rose by 30.0% (e0.26-1=.30); no signi�cant
impact was found among urban sample. These �ndings supported H2 and H4 that the impacts of parental feeding knowledge and practices on children and
adolescents’ weight status varied by residence and parents’ gender.

Parental eating habits and styles showed signi�cant in�uence on children and adolescents’ weight status. With every one level increase in maternal preference
of eating vegetables, the risk of children and adolescents being overweight decreased by 24.0% (e-0.28-1=-0.24). No signi�cant effect was observed among
fathers. Therefore, H2 was supported by empirical results. The signi�cant effects of maternal controlling children and adolescents’ eating behaviors mainly
existed among urban sample. Urban mothers’ controlling of children and adolescents’ eating behaviors increased the odds of their children being overweight
by 1.2 times (e0.81-1=1.20). Rural mothers’ controlling of children’s physical activities increased their children’s odds of being overweight by 40.0% (e0.34-
1=0.40). These results indicated that parental monitoring and controlling of food intakes and physical activates can be considered a behavior that occurred as
a result of child and adolescent obesity but not necessarily as an antecedent to obesity [21]. Urban mothers sharing meals with their children was found to
have signi�cantly negative in�uence on children and adolescents’ overweight status. Such in�uence was not signi�cant among rural sample. These results
corroborated H4 that urban and rural differences existed in the relationship between parental feeding practices and children and adolescents’ weight status.

            Results for the control variables showed that urban sample were more likely to be overweight than their rural counterparts. With age increasing, the
odds of children and adolescents being overweight increased. Family income, parental BMI and mother’s education had a positive in�uence on the
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respondent’s overweight status.    
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Table 1

Descriptive Statistics for All Variables: Father’s Feeding Knowledge and Practices, Chinese Children and Adolescents Aged 6-17.99 (%)
 

Variable All Sample
(N = 4,960)

  Urban
(N = 1,158)

  Rural
(N = 3,420)

Dependent Variable          

BMI 17.9(mean)   18.4(mean)   17.7(mean)

  < 85% 85%≤x≤
95%

< 95%   < 85% 85%≤x≤
95%

< 95%   < 85% 85%≤x≤
95%

  85.0 10.0 5.0 81.5 12.3 6.2 86.6 8.9

Independent Variable          

1)Feeding Knowledge      

  1 = strongly disagree, 5 = strongly agree   1 = strongly disagree, 5 = strongly agree   1 = strongly disagree, 5 = strongly

1 2 3 4 5 1 2 3 4 5 1 2 3 4

a. Fruits and
vegetables

0.9 13.4 30.2 51.0 4.5   1.0 10.2 27.0 55.6 6.2   0.8 15.0 31.8 48.8

b. Sugar 6.2 79.0 10.0 4.6 0.2   7.0 80.5 8.6 3.7 0.2   5.8 78.3 10.6 5.0

c. A combination of
different food

0.7 6.2 34.0 55.9 3.4   0.3 5.1 30.0 59.2 5.5   0.8 6.7 36.0 54.2

d. High energy food 7.1 74.4 11.8 6.4 0.4   9.1 75.8 9.4 5.7 0.1   6.0 73.7 13.0 6.8

e. A large amount of
staple food

1.8 37.4 30.8 29.5 0.6   1.8 35.7 28.6 33.1 0.8   1.8 38.2 31.8 27.7

f. Less meat 0.8 11.4 30.6 54.8 2.5   0.7 12.1 28.5 55.8 2.9   0.9 11.0 31.7 54.3

g. Milk and dairy food, 0.3 2.2 30.2 62.4 4.9   0.1 2.0 28.2 63.7 6.1   0.4 2.3 31.2 61.7

h. Bean product. 0.3 1.3 30.4 63.4 4.6   0.0 1.5 27.8 64.6 6.1   0.4 1.3 31.6 62.8

2)Eating habits and
styles

         

  1 = strongly dislike, 5 = strongly prefer   1 = strongly dislike, 5 = strongly prefer   1 = strongly dislike, 5 = strongly p

1 2 3 4 5   1 2 3 4 5   1 2 3 4

a. Fast food 12.4 61.9 17.7 7.7 0.4   14.6 60.2 17.6 7.2 0.4   10.9 63.0 17.8 8.0

b. Snacks 8.5 62.3 20.0 8.9 0.3   10.3 62.7 18.4 8.1 0.5   7.5 62.1 21.0 9.3

c. Fruits 1.0 6.7 27.9 61.0 3.5   1.2 7.3 27.7 60.0 3.8   0.8 6.4 28.0 61.5

d. Vegetables 0.7 1.9 22.0 71.1 4.3   0.7 1.8 21.3 71.0 5.2   0.7 1.9 22.4 71.1

e. Frequency of
having soft drinks

0 = not at all,5 = almost everyday
(see note 1)

  0 = not at all,5 = almost everyday
(see note 1)

  0 = not at all,5 = almost everyday
(see note 1)

0 1 2 3 4 5   0 1 2 3 4 5   0 1 2 3

68.7 8.7 11.1 7.8 2.7 1.1   64.0 9.4 11.4 9.9 4.0 1.3   70.9 8.3 11.0 6.8

f. Energy intakes2          

a) Energy(unit: kcal) 2,308.0   2,188.2   2,367.1

b) Carbohydrate (unit:
g)

330.7   288.9   351.4

c) Fat (unit: g) 73.9   77.2   72.2

d) Protein (unit: g) 72.1   74.8   70.8

3) Controlling R’s food
intakes and activates

         

a. If controlled R’s
food intakes

N/A   N/A   N/A

b. If controlled R’s
physical activities

N/A   N/A   N/A
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Table 1

Descriptive Statistics for All Variables: Father’s Feeding Knowledge and Practices, Chinese Children and Adolescents Aged 6-17.99 (%)
 

  0 1 2 3   0 1 2 3   0 1 2

c. # of days had
breakfast with R

15.6 4.4 6.9 73.1   21.0 8.4 9.5 61.2   13.0 2.4 5.7

d. # of days had lunch
with R

12.4 6.6 7.2 73.8   17.5 11.3 9.0 62.3   9.9 4.2 6.3

e. # of days had
dinner with R

3.4 3.0 7.2 86.4   5.5 4.4 9.4 80.7   2.4 2.2 6.1

Control Variable          

  Male Female   Male Female   Male Female

Child/adolescent Sex 53.3 46.7   49.0 51.0   55.2 44.8

  Costal Inland   Costal Inland   Costal Inland

Residence 57.0 43.0   55.1 44.9   57.9 42.2

Age(mean) 11.9   12.2   11.7

Family income(mean) 7830.25   10,789.3   6,490.0

Father’s
education(mean)

9.2   10.1   8.8

Mother’s
education(mean)

8.3   9.7   7.7

Paternal BMI(mean) 23.5   23.7   23.4

Maternal BMI(mean) 23.0   23.0   23.0

           

0 = not at all,1 = less than once a month 2 = 1–3 times per month 3 = 1–2 times per week  4 = 3–4 times per week 5 = almost everyday. 2 Refers to three day 
Note: R referred to the respondent. Some sub-categories may not add up to 100% due to rounding. Sources: 2004, 2006, 2009 and 2011 CHNS surveys.
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Table 1

Descriptive Statistics for All Variables: Father’s Feeding Knowledge and Practices, Chinese Children and Adolescents Aged 6-17.99 (%)
 

 
Table 2

Descriptive Statistics for All Variables: Mother’s Feeding Knowledge and Practices, R Aged 6-17.99 (%)
 

Variable All Sample
(N = 4,960)

  Urban
(N = 1,158)

  Rural
(N = 3,420)

Dependent
Variable (see
Table 1)

         

Independent
Variable

         

1) Feeding
Knowledge

     

  1 = strongly disagree, 5 = strongly agree   1 = strongly disagree, 5 = strongly agree   1 = strongly disagree, 5 = strongly a

1 2 3 4 5 1 2 3 4 5 1 2 3 4

a. Fruits and
vegetables

0.7 12.2 29.0 53.2 4.9   0.8 10.5 25.8 56.7 6.3   0.7 13.1 30.6 51.6

b. Sugar 5.4 78.4 11.2 4.7 0.2   7.0 80.3 8.7 3.8 0.2   4.7 77.6 12.4 5.2

c. A
combination
of different
food

0.7 6.9 33.4 56.5 2.6   0.4 6.3 30.8 58.6 4.0   0.8 7.2 34.7 55.4

d. High
energy food

7.3 75.5 10.9 5.8 0.6   8.9 77.3 8.4 5.0 0.5   6.5 74.6 12.2 6.2

e. A large
amount of
staple food

2.0 38.2 30.0 29.3 0.6   2.3 37.2 28.7 30.9 0.9   1.9 38.7 30.6 28.4

f. Less meat 0.8 10.5 30.8 55.5 2.4   0.6 10.4 29.0 57.4 2.7   0.9 10.6 31.7 54.6

g. Milk and
dairy food,

0.5 2.4 29.3 62.8 5.1   0.6 2.0 27.7 64.2 5.6   0.4 2.6 30.1 62.1

h. Bean
product.

0.3 1.4 29.9 63.9 4.5   0.3 1.4 27.9 64.7 5.7   0.3 1.4 30.9 63.5

2)Eating
habits and
styles

         

  1 = strongly dislike, 5 = strongly prefer   1 = strongly dislike, 5 = strongly prefer   1 = strongly dislike, 5 = strongly pref

1 2 3 4 5   1 2 3 4 5   1 2 3 4

a. Fast food 9.9 60.3 19.2 10.2 0.4   10.1 58.5 20.5 10.4 0.5   9.8 61.5 18.4 10.1

b. Snacks 6.0 54.7 24.0 15.1 0.3   7.6 56.8 23.1 12.1 0.4   5.1 53.5 24.5 16.8

c. Fruits 0.5 3.0 17.9 73.4 5.2   0.9 2.6 15.4 74.5 6.6   0.3 3.2 19.2 72.8

d. Vegetables 0.4 1.1 16.4 76.9 5.2   0.7 1.2 13.7 77.8 6.7   0.3 1.1 17.7 76.4

e. Frequency
of having
soft drinks

0 = not at all,5 = almost everyday
(see note 1)

  0 = not at all,5 = almost everyday
(see note 1)

  0 = not at all,5 = almost everyday
(see note 1)

0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4

57.1 14.1 15.6 9.7 2.7 0.9   51.2 14.3 16.8 13.2 3.5 1.1   59.9 14.0 15.1 7.9 2.

f. Energy
intakes

         

a)
Energy(unit:
kcal)

  1,959.8       1,830.7       2,021.9  

b)
Carbohydrate
(unit: g)

282.2   240.9   302.1

c) Fat (unit:
g)

64.8   68.1
62.9

  63.2
60.8
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Table 1

Descriptive Statistics for All Variables: Father’s Feeding Knowledge and Practices, Chinese Children and Adolescents Aged 6-17.99 (%)
 

 
Table 2

Descriptive Statistics for All Variables: Mother’s Feeding Knowledge and Practices, R Aged 6-17.99 (%)
 

d) Protein
(unit: g) 61.5

3)
Controlling
R’s food
intakes and
activates

No Yes   No Yes   No Yes

a. If
controlled R’s
food intakes

78.8 21.3   76.7 23.3   79.8 20.3

  Don’t
care

Encourage Discourage   Don’t
care

Encourage Discourage   Don’t
care

Encourage Di

b. If
controlled R’s
physical
activities

48.2 47.4 4.4   38.3 57.1 4.6   53.0 42.8 4.2

  0 1 2 3   0 1 2 3   0 1 2 3

c. # of days
had
breakfast
with R

12.3 3.7 6.3 77.7   17.5 6.4 9.4 66.7   9.8 2.4 4.8 83

d. # of days
had lunch
with R

9.1 4.8 7.3 78.9   14.6 9.0 10.8 65.6   6.4 2.7 5.6 85

e. # of days
had dinner
with R

2.3 1.9 5.4 90.4   3.5 3.4 8.0 85.1   1.7 1.2 4.1 93

Control
variables
(see Table 1)

         

0 = not at all,1 = less than once a month 2 = 1–3 times per month 3 = 1–2 times per week  4 = 3–4 times per week 5 = almost everyday. 2 Refers to three da
Note: R referred to the respondent. Some sub-categories may not add up to 100% due to rounding. Sources: 2004, 2006, 2009 and 2011 CHNS surveys.
Table 3 Logistic Regression on Children and Adolescents’ Weight Status by Paternal and Maternal Feeding Knowledge and Practices: China, Children and A
Aged 6-17.9
 
 
 
 

Table 3
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Table 1

Descriptive Statistics for All Variables: Father’s Feeding Knowledge and Practices, Chinese Children and Adolescents Aged 6-17.99 (%)
 

 
Table 2

Descriptive Statistics for All Variables: Mother’s Feeding Knowledge and Practices, R Aged 6-17.99 (%)
 

Variables   All Sample   Urban Sample   Rural Sample

  Model 1
(Fathers)

Model 2
(Mothers)

  Model 3
(Fathers)

Model 4
(Mothers)

  Model 4
(Fathers)

Model 5
(Mothe

Independent variables                  

1) Feeding Knowledge                

a. Eating vegetables is good for health − .03 − .08   − .07 − .14   − .01 − .02

b. Eating sugar is good for health − .17 − .16   − .01 − .17   − .28 − .14

c. Eating a variety of food is good for health − .18* − .24**   − .21 − .30*   − .16 − .21

d. Eating high-energy food is good for health − .10 .00   − .23 .06   − .02 .00

e. Eating a large amount of staple food is good for health .05 .14*   .01 .02   .08 .26**

f. Eating less fat and meat is good for health .05 .10   .15 .25   − .02 .03

g. Eating bean product is good for health .06 .07   − .12 .00   .19 .17

2) Food preferences and eating styles                

a. Eating fruits frequently − .01 .14   .08 .20   − .05 .07

b. Eating vegetables frequently − .15 − .28*   − .11 − .27   − .15 − .28

c. Frequency drinking soft drinks − .04 − .04   − .06 .00   − .04 − .10

d. Energy intakes − .01 .01   .01 .01   − .01 .01

    .              

3) Controlling children’s eating and activity behaviors                

a. If control R’s food intakes (ref.=No)     .50***     .81***     .27

b. If control R’s physical activates (ref.=No)                  

Yes, encourage more   .29**     .26     .34*

Yes, encourage less   − .46     − .40     − .47

c. Sharing breakfast with children − .08 − .03   − .04 .07   − .11 − .12

d. Sharing lunch with children − .09 − .09   − .08 − .19*   − .08 .02

e. Sharing dinner with children .18 .09   .19 .09   .18 .02

Control variables                

Sex (ref.=female) .19 .14   .35* .40*   .09 − .03

Area(ref.= inland) .09 .07   .09 .33   .06 − .08

Age .18*** .18***   .16*** .16***   .19*** .20***

Per capita family income .15** .20***   .17 .24*   .13 .18**

Father’s education .03 .06***   .01 .05   .04 .07**

Paternal/maternal BMI .16*** .14***   .17*** .13***   .15*** .15***

Cons -7.86*** -8.61***   -7.58*** -8.97***   -7.95*** -8.93***

N 3,188 3,309   1,080 1,106   2,108 2,203

Chi- square 330.92 341.79   131.79 135.81   197.17 229.05

Log likelihood -1231.09 -1256.40   -467.54 -454.85   -756.68 -785.89

Nagelkerke R- Squared 0.12 0.12   0.12 0.13   0.12 0.13

Note: * p < 0.05; ** p < 0.01; *** p < 0.001.
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Discussion
This study relied on analyzing the 2004 to 2011 CHNS survey data to explore whether maternal and paternal feeding knowledge and practices had
signi�cantly different effects on Chinese children and adolescents’ weight status. The study also concerned if urban and rural parental feeding knowledge and
practices differed and had signi�cantly dissimilar effects on children and adolescents’ weight status. The general conclusion drawn from the research was
that parental feeding knowledge and practices varied by gender and residence. Speci�cally, food preferences, energy intakes and numbers of meals sharing
with children showed different patterns among mothers and fathers. Meanwhile, maternal intervention on children and adolescents’ eating and physical
activities, parental energy intakes as well as meal sharing also showed rural and urban differences. In addition, the ways in which parental feeding knowledge
and practices in�uenced children and adolescents weight status also differed by residence and gender. Four research hypotheses were all supported by
empirical �ndings.

The results suggested that mothers’ feeding knowledge and practices tended to have more substantial in�uence on children and adolescents’ weight status as
compared to fathers. Indeed, the rural–urban differences mainly exited among mothers. These �ndings implied that mothers were still “gatekeepers” of
Chinese children and adolescents’ food choices and selection. Their feeding knowledge and practices played a more decisive role in determining children and
adolescents’ weight status. The rural-urban differences found in this research highlighted that rural and urban Chinese families may consider applying
dissimilar strategies preventing youth obesity. Not all feeding knowledge and practices had signi�cant effects on children and adolescents’ weight status,
which reminded us that educators and parents should pay more attention to factors that can effectively reduce obesity prevalence among children and
adolescents. Such factors found in this research included encouraging children and adolescents to eat a variety of food, eating more vegetables and fruits,
and encouraging parents to share meals with their children. It was found that rural mothers who were more inclined to agree with the statement that “eating a
large amount of staple food is not good for health” linked to a greater risk of child and adolescent obesity. This �nding seemed to be contradictory to our
common sense. This is perhaps because with lower education, rural parents may not be able to appropriately apply their feeding knowledge in practice, which
resulted in a higher risk of children and adolescents’ obesity. If this is the case, educating parents to turn appropriate feeding knowledge into practice is just as
important as conveying healthy feeding knowledge to them.

Parental BMIs were found to be positively related to their children’s BMIs. It suggested that reducing parental BMIs may well be an effective way to reduce risks
of their children being obese. Parental education and family income also had positive in�uence on youth obesity. This �nding is different from what have been
reported in Western societies where families with higher socioeconomic status tended to have lower obesity prevalence among the youth. In China, families
with higher socioeconomic status consume more high-fat and high-energy food and are more likely to have sedentary behaviors, which is considered as a
privilege of middle or upper classes [45, 46]. Thus, children and adolescents with higher socioeconomic status should be the main targets of the obesity
prevention programs in China. Mothers in our study were more prone to control the child/adolescent’s eating habits and physical activates. Such control
behaviors were more likely to be a response to children and adolescents’ obesity rather than an antecedent to obesity. Other research echoed our results by
showing that the use of restrictive feeding practices was a parental response to the children's unhealthy diet rather than as a result of children's obesity [47,
48].

Conclusion
The current study provided evidence that parental feeding knowledge and practices had signi�cant in�uences on Chinese children and adolescents’ weight
status and such in�uences varied by parental gender and residence. Parental eating styles and parents sharing meals with children had signi�cant impacts on
children and adolescents’ obesity, suggesting the importance of cultivating parents to apply appropriate feeding styles. As compared to fathers, mothers’
feeding practices had more prominent role on children and adolescents’ weight status. Mothers’ controlling of the child/adolescent’s eating habits and
physical activates was more likely to be a response to children and adolescents’ obesity rather than an antecedent to obesity. These �ndings suggested that
educating parents to take actions preventing children and adolescents’ obesity before it occurs is a crucial task for health care providers and dietitians.

Limitations And Future Research
There is a lack of longitudinal research examining parental feeding practices and youth obesity. With rapid economic development in China, families started to
consume more high fat and energy dense food; people with higher socioeconomic status also reported more sedentary life styles. Hence, it is essential to
understand how the impacts of parental feeding practices on youth weight status has been changing over time and further predict its future in�uences on
youth obesity. Further, although this research highlighted the importance of offering dissimilar youth prevention programs to prevent obesity, the study did not
offer detailed programs alleviating youth overweight prevalence. Future research may consider developing effective solutions, including parental education
programs to prevent children and adolescents from being impaired by obesity.
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