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Abstract

Childhood obesity is a global public health issue, including in the Chinese setting, and its
prevalence has increased dramatically throughout the last decade. Since the origins of
childhood obesity may lie in the pre-school period, factors relating to very young children’s
food consumption should be investigated. Parental influence, including feeding style, is the
major determinant of childhood dietary behaviour through altering food provision and social
environment. However, the applicability of previous research on parental feeding styles was
limited by small sample size. To evaluate the influence of parental feeding styles on chil-
dren's dietary patterns, a cross-sectional study was conducted among 4553 pre-schoolers
in Hong Kong. Information was obtained about dietary intake and how regularly they had
breakfast, using previous health surveillance surveys taken among primary school stu-
dents. Parental feeding styles were assessed by a validated Parental Feeding Style Ques-
tionnaire and categorized into ‘instrumental feeding’, ‘emotional feeding’, ‘prompting and
encouragement to eat’ and ‘control over eating’. Multivariable analysis was performed,
adjusted for demographic information. Instrumental and/or emotional feeding was found to
relate to inadequate consumption of fruit, vegetables and breakfast, and positively correlat-
ed with intake of high-energy-density food. Encouragement on eating was associated with
more frequent consumption of fruits, vegetables, dairy products and breakfast. Control
over eating correlated with more frequent consumption of fruits, vegetables and breakfast,
and less consumption of dairy products and high-energy-density food. The present study
has provided evidence on the associations between parental feeding styles and dietary
patterns of Hong Kong pre-school children from a reasonably large population. Parents
should avoid instrumental and emotional feeding, and implement control and encourage-
ment to promote healthy food intake. Longitudinal studies and interventions on parental
feeding style are required to confirm the research findings.
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Introduction

Childhood obesity is a major public health issue worldwide, including among the Chinese. The
prevalence of childhood obesity among Chinese children has increased dramatically from 4.1%
in 2000 to 8.1% in 2010.[ 1] The severity of childhood obesity in Hong Kong is similar to that in
China. According to statistics provided by the Hong Kong Department of Health, the preva-
lence of childhood obesity among primary one students rose from 11.3% in school year

1996- 97 to 15.3% in 2010-11.[2] This result indicated that childhood obesity might originate
in the pre-school period. To prevent various obesity-related chronic diseases in later stages of
life, it is necessary to teach children healthier eating habits.

The Hong Kong Department of Health has recommended that children aged 2-6 consume
one serving of fruits, two to three servings of vegetables and two servings of dairy products and
minimal fat or sugar per day.[3,4] Adequate intake of fruit, vegetables and/or dairy products is
linked to lower incidence of chronic diseases in later life, [5,6] whereas high intake of high-fat
and sugar-rich foods with low nutrient levels, known as high-energy-density (high-ED) foods,
may lead to sub-optimal intake of the recommended food groups among pre-school children,
as observed from a local survey.[7] Additionally, missing breakfast is a well-known cardio-
metabolic risk factor.[8] Given the importance of the above dietary practices, the promotion of
good health should focus on them.

Young children have limited autonomy and they are dependent on adult supervision.
Therefore, adult parents or guardians may affect children’s dietary patterns by influencing food
provision and social environment.[9] Parental feeding styles, referring to the specific tech-
niques or behaviours that influence children’s dietary patterns,[10] have demonstrated associa-
tions between parental feeding styles and children's fruit and vegetable intake,[11,12] high fat
and/or sugar intake,[13] dairy intake,[14] and weight.[15]

Despite the above influence on children's food consumption, interpretation of research find-
ings can be difficult. Parental feeding styles represent multi-dimensional psychometric mea-
sures; they can be categorized by demandingness and responsiveness into authoritative,
authoritarian, and permissive styles, which are closely related to parenting styles.[16] They can
also be classified by levels of self-efficacy, consistency, over-protectiveness and many others.
[17] Various instruments have been developed for assessing the dimensions of parenting feed-
ing styles:[18] the most widely used tool is the Child Feeding Questionnaire, [17,19] and its
scales for assessing ‘controlling feeding practice’ have been used by numerous studies. [20]
Aside from parental control over eating, research on other constructs of feedings styles
are inadequate.

The Parental Feeding Style Questionnaire (PFSQ) is a 27-item questionnaire for assessment
of four scales, namely ‘Instrumental Feeding’ (feeding children in response to their behaviour),
‘Emotional Feeding’ (feeding children in response to their emotions), ‘Prompting and Encour-
agement to eat’ (encouraging children to consume a variety of foods), and ‘Control over Eating’
(determining the types and quantities of foods that children should consume).[21] From stud-
ies conducted among parents and children aged 6-7 years, instrumental feeding in mothers
was positively associated with eating initiated by smell and appearance [21] and children’s con-
sumption of snack. [22] Emotional feeding was also related to more frequent snacking behav-
iour in children, while ‘Prompting and Encouragement to eat’ was negatively associated with
children’s snack intake.[22]

Although parental feeding styles may relate to children’s dietary behaviour, this relationship
has not been well established, due to relatively small sample sizes (less than 500 participants in
each study). Research into how parental feeding styles can influence children’s dietary pattern
before the age of six is lacking. Besides, food-related parenting practices have shown variations
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with demographic characteristics.[23] Given the demographic differences between China and
western countries, a large-scale study needs to be conducted in a Chinese context. Research
findings may verify results seen in previous literature, especially for instrumental and emotion-
al feeding, which are worthy of more attention from researchers.

Materials and Methods

A cross-sectional survey was conducted among Hong Kong pre-schoolers in December 2010.
Letters of invitation were sent to 100 kindergartens (for students aged 2-5) in Hong Kong,
which had participated in a health-promoting school project conducted by the Center for
Health Education and Health Promotion of the Chinese University of Hong Kong. Twenty-
seven kindergartens agreed to participate in the study and parents, who joined the study on a
voluntary basis, were sent self-administered questionnaires with a consent form on the front
page. The questionnaire was based on a questionnaire used for health surveillance among
primary school students, [24] which was refined by nutrition experts to fit the local context
of pre-school children. Questionnaires were to be completed by the children's parents

or persons who had a good knowledge of their dietary intake.

The questionnaire included items assessing dietary intake seven days prior to the survey,
breakfast-eating pattern, parental feeding style and demographic information about parents
and children. Questions concerning consumption of fruit, vegetables and dairy products, as
well as breakfast-eating pattern, were single-item questions with multiple choice answers.
Questions were also asked about intake of commonly consumed high-ED food items such as
sweets, soft drinks and sugary drinks. Reponses to questions ranged from ‘did not eat any fruit’
to ‘two or more servings of fruit per day’ for fruits, ‘did not eat any vegetables’ to ‘more than
one bowl of vegetables per day’ for vegetables, ‘did not have or can’t have dairy products’ to
‘four or more servings per day’ for dairy products, ‘had breakfast everyday’ to ‘0 days’ for
breakfast-eating pattern, and ‘0 times’ to ‘once or more per day’ for high-ED foods.

To facilitate valid input of intake, photographs were included to show the portion sizes for
fruit, vegetables and dairy products, as well as common high-ED foods. Completed question-
naires were collected from kindergartens within two weeks of distribution, before data coding
and analysis. Dietary data were categorized by the recommendation of specific food items. The
frequency with which breakfast was eaten was differentiated into having breakfast every day or
not. There is no recommended intake for high-ED foods, so the consumption of those food
items was represented as continuous variables for data analysis. (‘0 times’ = 0; ‘1-2 times in
7 days’ = 1.5 divided by 7; 3-5 times in 7 days’ = 4 divided by 7; ‘once or more per day’ = 1).
The average weekly intake for overall high-ED food items was derived from the quantity of
each food item a child consumed.

A 27-item PFSQ [21] was used to assess parental feeding styles including ‘Instrumental
Feeding’ (5 items), ‘Emotional Feeding’ (4 items), ‘Prompting and Encouragement to eat’

(8 items), and ‘Control over Eating’ (10 items). Respondents were asked to choose from a
5-point Likert scale (ranging from 'never' to 'always'). Average scores on each scale were calcu-
lated, whereby a higher score indicated a greater tendency for parents to feed their children in
that style. A translation-back-translation procedure [25] was applied to create a Chinese ver-
sion. The completed questionnaires had been pre-tested in a convenience sample of 10 parents
from a kindergarten. The Chinese version of the PFSQ had also been validated as described
previously.[26] The Cronbach’s alphas for instrumental feeding, emotional feeding, prompting
or encouragement to eat, and control over eating were 0.63, 0.81, 0.83, and 0.63, respectively.
The overall Cronbach’s alpha for all 27 items was 0.75. The identified factor structure in the
present study was similar to the results in the Netherlands [22] and Costa Rica. [27]
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Categorical variables included demographic information on parents and children, and their
dietary intake of fruits, vegetables and dairy products. For continuous variables, the average
overall value for weekly high-ED food consumption and the scores for each type of parental
feeding style were computed. Multivariable logistic regression was performed to examine the
impact of parental feeding styles on fulfilling reccommended dietary intake or breakfast-eating
pattern. Associations between parental feeding styles and consumption of high-ED food were
investigated by multivariable linear regression. Unstandardized coefficients (B) with 95% confi-
dence interval (95% C.L.), and odds ratio (OR) with 95% C.I. were computed for linear and lo-
gistic regressions, respectively, both adjusted for demographic information on parents and
children. All results marked with an asterisk had a P-value lower than 0.05. PASW Statistics
17.0 software was used to for all data entry and analysis (SPSS Inc., Chicago, IL, USA).

Results

Demographic information on children and parents is set out in Table 1. A total of 6186 ques-
tionnaires were distributed and 4553 were returned (73.6% response rate). Of the children,
51.8% were male. Only a very few children were attending nursery (age 2) (1.9%), while the dis-
tribution was similar for grade 1 (age 3) (34.5%), grade 2 (age 4) (31.9%) and grade 3 (age 5)
(32.2%). Over half of the children (52.7%) attended half-day school in the morning session
only, while most (93.8%) were born in Hong Kong; 45.4% children had one sibling and 37.3%
were only children. For parents, the majority of fathers were full-time employees (84.0%),
while nearly half of mothers were unemployed (48.8%). Most fathers (67.9%) and mothers
(71.9%) had received secondary education. The monthly incomes of over half (61.9%) of the
participating families were below HK$20,000. Most of the questionnaires (82.3%) were filled in
by the children’s mothers.

Parents were more likely to exercise ‘control over eating’ (3.87 marks) in feeding practice;
‘emotional feeding’ had the lowest tendency to be implemented (2.31 marks). As described in
another published paper [7], the demographic characteristics of parents in this study were sim-
ilar to those of the population of Hong Kong, which indicated the general applicability of
this survey.

The proportions of children conforming to their recommended dietary intake and meal
practices are described in Table 2. Only 47.3%, 19.6%, and 37.3% of pre-school children con-
sumed the suggested intakes of fruits, vegetables and dairy products, respectively. Only 78.8%
children did not skip breakfast in the 7 days prior to the survey. As shown in Table 3, average
weekly intake of high-ED food ranged from less than 0.90 to 2.90 times per week, and the over-
all intake was 1.85 times per week.

Tables 4 and 5 describe the regression results for associations between parental feeding
styles and children’s dietary behaviour. After adjusting for parents' and children's demo-
graphic characteristics, ‘instrumental feeding’ was associated with lower likelihood of chil-
dren consuming the recommended intake of vegetables (OR = 0.797; 95% C.I. = 0.662 to
0.961) and breakfast-eating frequency (OR = 0.767; 95% C.I. = 0.636 to 0.925), while children
whose parents had higher scores in ‘emotional feeding’ were less likely to meet suggested in-
take of fruits (OR = 0.823; 95% C.I. = 0.712 to 0.952) and vegetables (OR = 0.815; 95% C.I. =
0.677 to 0.980). ‘Prompting and encouragement to eat’ was associated with higher chances of
children meeting their suggested intake of fruits (OR = 1.357; 95% C.I. = 1.188 to 1.551), vege-
tables (OR = 1.335; 95% C.I. = 1.128 to 1.579) and dairy products (OR = 1.392;95% C.I. =
1.210 to 1.602). Parents with higher scores in ‘Control over eating’ were more likely to have
children who ate their recommended intake of fruits (OR = 1.533; 95% C.I. = 1.285 to 1.828)
and vegetables (OR = 2.146; 95% C.I. = 1.709 to 2.695) and who ate breakfast every day
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Table 1. Demographic information of children and parents.

Characteristic

Children
Gender
Male
Female
Grade
Nursery
Grade 1
Grade 2
Grade 3
School status
Whole day
Half-day (a.m. only)
Half-day (p.m. only)
Place of birth
Hong Kong
China
Other place
Siblings
0
1
2 or more
Parents
Father’s job status
Full-time
Part-time
Unemployed
Retired

Not applicable/ Unknown

Mother’s job status
Full-time
Part-time
Unemployed
Retired

Not applicable/ Unknown
Father's education level
Primary school or below

Secondary school

Diploma/ Degree or higher

Not applicable / Unknown
Mother’s education level

Primary school or below

Secondary school

Diploma/ Degree or higher
Not applicable / Unknown
Household income per month

Frequency (%)

2360 (51.8%)
2175 (47.8%)

59 (1.3%)

1572 (34.5%)
1453 (31.9%)
1468 (32.2%)

777 (17.1%)
2400 (52.7%)
1369 (30.1%)

4270 (93.8%)
210 (4.6%)
47 (1.0%)

1700 (37.3%)
2069 (45.4%)
743 (16.3%)

3823 (84.0%)
278 (6.1%)
129 (2.8%)
27 (0.6%)
136 (3.0%)

1558 (34.2%)
510 (11.2%)
2223 (48.8%)
9 (0.2%)

82 (1.8%)

304 (6.7%)
3092 (67.9%)
963 (21.2%)
90 (2.0%)

378 (8.3%)
3272 (71.9%)
790 (17.4%)
50 (1.1%)

<$10,000 946 (25.1%)
$10,000-$19,999 1389 (36.8%)
(Continued)
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Table 1. (Continued)

Characteristic Frequency (%)
$20,000-$29,999 701 (18.6%)
$30,000-$39,999 354 (9.4%)
$40,000-$59,999 259 (6.9%)
>$60,000 125 (3.3%)

Relationship to the child
Father 580 (12.7%)
Mother 3748 (82.3%)

Others 165 (3.6%)

Parental feeding style Average scores (standard deviation)
Instrumental feeding 2.68 (0.66)
Emotional feeding 2.31 (0.70)
Prompting and Encouragement to Eat 3.67 (0.64)
Control over eating 3.82 (0.50)

doi:10.1371/journal.pone.0124753.t001

(OR =2.125;95% C.I. = 1.709 to 2.643). However, their children had less chance of consum-
ing their suggested intake of dairy products (OR = 0.736; 95% C.I. = 0.613 to 0.883). Addi-
tionally, ‘instrumental feeding’ (B = 0.216; 95% C.I. = 0.157 to 0.275) and ‘emotional feeding’
(B=0.173;95% C.I. = 0.116 to 0.230) were related to a higher consumption of high-ED foods,
whereas ‘control over eating’ was associated with lower consumption in this category (f =
-0.417;95% C.I. = -0.485 to -0.349). The relationships remained significant for ‘instrumental
feeding’ (B = 0.233; 95% C.I. = 0.175 to 0.291), ‘emotional feeding’ (f = 0.175; 95% C.I. =
0.119 to 0.231) and ‘control over eating’ ( = -0.390; 95% C.I. = -0.458 to -0.323) after adjust-
ing for demographic characteristics.

Discussion

This has been the first large-scale cross-sectional study to investigate the association between
parental feeding styles and dietary intake among pre-school students in Hong Kong. Parental
feeding styles were assessed using a validated instrument (PFSQ), translated into Chinese.
Information on pre-school children's consumption of fruit, vegetables, dairy products and
high-ED foods, as well as their breakfast-eating patterns, was obtained from persons who were
familiar with the children’s diets. Instrumental and emotional feeding was associated with

Table 2. Number and percentage of children fulfilling recommended dietary intake and meal practice.

Food consumption or meal practice Number (percentage)

Fruits (1 serving or more) Yes 2293 (47.3%)

No 2058 (52.7%)
Vegetables (2 servings or more) Yes 850 (19.6%)

No 3478 (80.4%)
Dairy products (2 servings or more) Yes 1655 (37.3%)

No 2778 (62.7%)
Breakfast (eat everyday) Yes 3501 (78.8%)

No 940 (21.2%)

doi:10.1371/journal.pone.0124753.t002
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Table 3. Average weekly intake of high-ED food (in number of times).

High-ED food (number of children) Mean % standard deviation
Candy or chocolate (4476) 2.90 £ 2.01
Chips and crisps (4439) 1.36 + 1.50
Ice-cream, ice lolly (4417) 0.90+1.27
Cake or tart (4449) 2.31+1.78
Sweet cracker (4428) 2.09+1.77
Stuffed bread roll or pastry (4440) 2.21+1.86
Soda drinks (4462) 1.13+1.54
Sugary drinks (4483) 217 +1.85
Deep-fried food (4465) 1.39+1.24
Processed meat or cured meat (4470) 2.01 £1.50
Poultry with skin (4479) 2.09 + 1.60
Other fatty cuts of meat (4476) 1.68 + 1.63
Overall (4553) 1.85 £ 0.92

doi:10.1371/journal.pone.0124753.t003

unhealthy dietary pattern, while encouragement to eat healthily and control over food intake
might relate to healthier food choices of children.

In the present study, although the majority of children ate breakfast every day, less than half
of them consumed the recommended amounts of fruit, vegetables and dairy products. The
problem is even more severe in the case of vegetables, as less than 20% of children consumed
enough of them. Intervention strategies should be developed to change children’s unhealthy di-
etary patterns. As for high-ED foods, most children do not consume them in daily basis. How-
ever, there is still plenty of room to cut down the consumption.

Our study found that each parental feeding style made a different impact on school chil-
dren's eating habit from early childhood. ‘Control over eating’ was associated with higher in-
take of fruits and vegetables, which correlated with lower consumption of high-ED foods and
reduced chance of skipping breakfast. This phenomenon may be explained by the overt control
assessed in the PFSQ. Overt control is defined as parental control that can be perceived by chil-
dren,[28] such as telling children the types and quantities of food to eat. When compared with
other feedings styles, children are more likely to meet the recommendations of the Department

Table 4. Logistic regression on associations between parental feeding styles and fulfilling recommended dietary intake or meal practice.

Parental feeding styles ®

Instrumental feeding
Emotional feeding
Prompting and Encouragement to Eat

Control over eating

a*:p-value <0.05

Adjusted odds ratio  (95% confidence interval)

Fruits Vegetables Dairy products Breakfast
0.883 0.797 0.976 0.767
(0.759,1.026) (0.662,0.961)* (0.834,1.141) (0.636,0.925)*
0.823 0.815 1.080 1.149
(0.712,0.952)* (0.677,0.980)* (0.929,1.256) (0.961,1.373)
1.357 1.335 1.392 1.065
(1.188,1.551)* (1.128,1.579)* (1.210,1.602)* (0.904,1.255)
1.533 2.146* 0.736 2.125
(1.285,1.828)* (1.709,2.695) (0.613,0.883)* (1.709,2.643)*

P Odds ratios are adjusted for children’s gender, school grade, school status, place of birth, number of siblings; job status and education level of parents,
household income per month, and relationship of respondent to the child.

doi:10.1371/journal.pone.0124753.1004
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Table 5. Linear regression on associations between parental feeding practice and the average con-
sumption of high-ED food.

Parental feeding styles # Regression coefficients (95% confidence interval)

Average consumption of high-ED food

Crude Adjusted ®
Instrumental feeding 0.216 (0.157, 0.275)* 0.233 (0.175, 0.291)*
Emotional feeding 0.173 (0.116, 0.230)* 0.175 (0.119, 0.231)*
Prompting and Encouragement to Eat -0.012 (-0.064, 0.040) -0.005 (-0.056, 0.046)
Control over eating -0.417 (-0.485, -0.349)* -0.390 (-0.458, -0.323)*

a*:p-value <0.05

b Regression coefficients are adjusted for children’s gender, school grade, school status, place of birth,
number of siblings; job status and education level of parents, household income per month, and
relationship of respondent to the child.

doi:10.1371/journal.pone.0124753.t005

of Health if their parents exercise control over what they eat more frequently. In Hong Kong,
both children and parents are well-educated by the Department of Health in the recommended
intakes of fruits and vegetables, and the benefits of having breakfast every day, which enables
parents to guide their children. Similarly, parents have learnt about the associations between
high-ED foods and obesity, so they may limit their children's consumption in this area. Howev-
er, children are less likely to consume dairy products in the recommended amounts if parents
use ‘control over eating’, which is the only exception. One feeding style may not be enough to
impart healthy eating behaviour in children. Also, children may have less ability to regulate
their own diets if parents impose too much control over their food choices.[29] Nutritional ed-
ucation on the health effects of dairy products, such as promoting growth and development,
should be emphasized, so that children may be less reluctant to adapt.

Similarly, children may have healthier dietary patterns when their parents use ‘prompting
and encouragement to eat’ to influence their habits. The effectiveness of this type of influence in
promoting healthy eating habit is similar to ‘control over eating’. In this survey, encouragement
on eating was associated with the consumption of fruits, vegetables and dairy products, as well as
breakfast-eating pattern. Parental encouragement was found to be associated with more frequent
consumption of fruits and vegetables in children [9] and pre-school children,[10] but its effect
on dairy food consumption and breakfast-eating frequency was firstly identified in our present
research. Moreover, encouragement on eating contributed to greater consumption of dairy prod-
ucts, while control over eating did not. However, ‘control’ could reduce children’s consumption
of high-ED food, unlike ‘encouragement’. There is a need to combine two parental feeding styles
in modifying children’s dietary behaviour: ‘encouragement’ refers to parents offering more types
of food but children can still make the decisions; while ‘control’ implies clearer instructions to
children on their dining practices. In other words, the combination of two practices may resem-
ble authoritative feeding style, because both parents and children have made contributions in de-
termining food choices. [14] Authoritative feeding style has shown associations with more
frequent consumption by children of fruits, vegetables and dairy products, [10,14] which should
be an appropriate practice for parents. However, the present study has not examined how ‘en-
couragement’ and ‘control” on eating might relate to authoritative feeding style. Interplay be-
tween various constructs of feeding styles should be investigated in future studies.

In contrast to the two previous types of feeding styles, instrumental feeding and emotional
feeding were linked to less-favourable eating habits in children. Either one or both of them was
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related to inadequate consumption of fruit, vegetables and breakfast. In addition, both feeding
styles showed a positive correlation with intake of high-ED foods. The detrimental effects

of both feedings styles are consistent with similar research conducted before. [22] Parents
may use high-ED food, which usually has a more appealing smell and taste than fruits and veg-
etables, as rewards for children’s behaviour or to relieve their emotion. Apart from reducing
consumption of other, healthier food items, using unhealthy foods as rewards may also pro-
mote children’s preference for ‘rewarding’ food and hence a higher risk of overeating. [30] It is
preferable to encouraging children to consume a wider variety of foods, as well as directing
them towards the recommended dietary habits. Further studies are needed, in order to
investigate whether instrumental and emotional feeding belongs to a distinct dimension of
feeding style.

Our research has provided cues to investigate the correlations between children's eating
habit and various constructs of feeding styles. Based on our findings, in order to promote
healthy eating, parents should monitor the types of food provided to their children, as well as
acting as role models. Also, parents need to encourage children to eat a variety of foods. In ac-
cordance with social learning theory, children are more likely to acquire healthy eating habits
by imitating parental behaviour. However, parents should avoid feeding children according to
their emotional needs or behaviour. Promoting children's health is the foremost consideration
when selecting foods. By exploring more similarities among feeding styles in different dimen-
sions, researchers may construct a more unified theoretical framework on parental influence
over children’s dietary patterns.

The strength of the present project is its large sample size, when compared with previous re-
search, which makes the findings more widely applicable. Although different impacts of feed-
ing styles on dietary habit were observed, several limitations should be addressed in making a
cautious interpretation. First of all, the dietary questionnaire only enquired about food con-
sumption 7 days prior to the survey, which might not reflect a person's general dietary pattern.
Also, the single-item question on the consumption of a specific food group might lead to un-
derestimation of intake. Although photographs of food, as used in this survey, can improve the
accuracy of dietary assessment, [31] the results should be confirmed by more comprehensive
assessment method such as a food frequency questionnaire. Also, parents might not know the
nature or amount of additional food provided to children when they were not under parental
supervision, e.g. during tea-time in kindergarten; children's food consumption might be under-
estimated. In future studies, information supplied by other persons who look after the children,
such as teachers, should be included when assessing children’s dietary pattern. In addition, the
cross-sectional nature of the present project limited its conclusiveness on causality. A longitu-
dinal study should be performed on the associations between parental feeding styles and chil-
dren's dietary intake, as well as their weight status.

Conclusion

The current study has observed the association between parental feeding styles and the
dietary patterns of pre-school children from a reasonably large population. Instrumental
and emotional feeding reduces the consumption of fruits, vegetables and breakfast, and pro-
motes consumption of high-ED foods. Control and encouragement on food intake have the
opposite impact. It is notable that no feeding style is adequate to promote healthy eating
habits in children. However, the conclusiveness of our research is limited by the comprehen-
siveness of the dietary assessment method and cross-sectional design. Longitudinal research
and behavioural interventions targeting parental eating habits are required to confirm

the relationship.

PLOS ONE | DOI:10.1371/journal.pone.0124753  April 30,2015 9/11



@ PLOS | one

Parental Feeding Styles and Childhood Eating Behaviors

Author Contributions

Conceived and designed the experiments: AL VK CC. Performed the experiments: AL VK CC.
Analyzed the data: KL WT. Contributed reagents/materials/analysis tools: KL WT. Wrote the
paper: KL WT AL VK CC.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Song Y, Wang HJ, Ma J, Wang Z. Secular trends of obesity prevalence in urban Chinese children from
1985 to 2010: gender disparity. PLoS One. 2013; 8: €53069. doi: 10.1371/journal.pone.0053069 PMID:
23308137

Deparment of Health. Background of The "StartSmart @ school.hk" Campaign. Hong Kong; 2012.

Department of Health. Nutrition Guidelines for Children Aged 2 to 6. In: Department of Health, editor.
Hong Kong; 2011.

Department of Health. 3—6 Years Old Food Pyramid. In: Department of Health, editor. Hong Kong;
2011. PMID: 3

Boeing H, Bechthold A, Bub A, Ellinger S, Haller D, Kroke A, et al. Critical review: vegetables and fruit
in the prevention of chronic diseases. Eur J Nutr. 2012; 51: 637—663. doi: 10.1007/s00394-012-0380-y
PMID: 22684631

Elwood PC, Pickering JE, Givens DI, Gallacher JE. The Consumption of Milk and Dairy Foods and the
Incidence of Vascular Disease and Diabetes: An Overview of the Evidence. Lipids. 2010; 45: 925-939.
doi: 10.1007/s11745-010-3412-5 PMID: 20397059

Lee A, Keung VMW, Cheung GCL. Compensation consumption of high-energy-density food among
pre-school children leading to suboptimal intake of recommended food groups: Case study in Hong
Kong. Public Health. 2013; 127: 182—-185. doi: 10.1016/j.puhe.2012.11.001 PMID: 23206382

Smith KJ, Gall SL, McNaughton SA, Blizzard L, Dwyer T, Venn AJ. Skipping breakfast longitudinal as-
sociations with cardiometabolic risk factors in the Childhood Determinants of Adult Health Study. Am
J Clin Nutr. 2010; 92: 1316—1325. doi: 10.3945/ajcn.2010.30101 PMID: 20926520

Pearson N, Biddle SJ, Gorely T. Family correlates of fruit and vegetable consumption in children and
adolescents: a systematic review. Public Health Nutr. 2009; 12: 267-283. doi: 10.1017/
S$1368980008002589 PMID: 18559129

Blissett J. Relationships between parenting style, feeding style and feeding practices and fruit and veg-
etable consumption in early childhood. Appetite. 2011; 57: 826—-831. doi: 10.1016/j.appet.2011.05.318
PMID: 21651932

O'Connor TM, Hughes SO, Watson KB, Baranowski T, Nicklas TA, Fisher JO, et al. Parenting practices
are associated with fruit and vegetable consumption in pre-school children. Public Health Nutr. 2010;
13:91-101. doi: 10.1017/S1368980009005916 PMID: 19490734

Hughes SO, Patrick H, Power TG, Fisher JO, Anderson CB, Nicklas TA. The impact of child care pro-
viders' feeding on children's food consumption. J Dev Behav Pediatr. 2007; 28: 100—107. PMID:
17435460

Hennessy E, Hughes SO, Goldberg JP, Hyatt RR, Economos CD. Permissive Parental Feeding Behav-
ior Is Associated with an Increase in Intake of Low-Nutrient-Dense Foods among American Children
Living in Rural Communities. J Acad Nutr Diet. 2012; 112: 142—-148. doi: 10.1016/j.jada.2011.08.030
PMID: 22709645

Patrick H, Nicklas TA, Hughes SO, Morales M. The benefits of authoritative feeding style: caregiver feed-
ing styles and children's food consumption patterns. Appetite. 2005; 44: 243-249. PMID: 15808898

Moens E, Braet C, Soetens B. Observation of family functioning at mealtime: A comparison between
families of children with and without overweight. J Pediatr Psychol. 2007; 32: 52—63. PMID: 16801324

Hubbs-Tait L, Kennedy TS, Page MC, Topham GL, Harrist AW. Parental feeding practices predict au-
thoritative, authoritarian, and permissive parenting styles. J Am Diet Assoc. 2008; 108: 1154—1161. doi:
10.1016/j.jada.2008.04.008 PMID: 18589022

Jansen E, Daniels LA, Nicholson JM. The dynamics of parenting and early feeding—constructs and
controversies: a viewpoint. Early Child Dev Care. 2012; 182: 967—981.

Vaughn AE, Tabak RG, Bryant MJ, Ward DS. Measuring parent food practices: a systematic review of
existing measures and examination of instruments. Int J Behav Nutr Phys Act. 2013; 10: 61. doi: 10.
1186/1479-5868-10-61 PMID: 23688157

Birch LL, Davison KK. Family environmental factors influencing the developing behavioral controls of
food intake and childhood overweight. Pediatr Clin North Am. 2001; 48: 893-907. PMID: 11494642

PLOS ONE | DOI:10.1371/journal.pone.0124753  April 30,2015 10/11


http://dx.doi.org/10.1371/journal.pone.0053069
http://www.ncbi.nlm.nih.gov/pubmed/23308137
http://www.ncbi.nlm.nih.gov/pubmed/3
http://dx.doi.org/10.1007/s00394-012-0380-y
http://www.ncbi.nlm.nih.gov/pubmed/22684631
http://dx.doi.org/10.1007/s11745-010-3412-5
http://www.ncbi.nlm.nih.gov/pubmed/20397059
http://dx.doi.org/10.1016/j.puhe.2012.11.001
http://www.ncbi.nlm.nih.gov/pubmed/23206382
http://dx.doi.org/10.3945/ajcn.2010.30101
http://www.ncbi.nlm.nih.gov/pubmed/20926520
http://dx.doi.org/10.1017/S1368980008002589
http://dx.doi.org/10.1017/S1368980008002589
http://www.ncbi.nlm.nih.gov/pubmed/18559129
http://dx.doi.org/10.1016/j.appet.2011.05.318
http://www.ncbi.nlm.nih.gov/pubmed/21651932
http://dx.doi.org/10.1017/S1368980009005916
http://www.ncbi.nlm.nih.gov/pubmed/19490734
http://www.ncbi.nlm.nih.gov/pubmed/17435460
http://dx.doi.org/10.1016/j.jada.2011.08.030
http://www.ncbi.nlm.nih.gov/pubmed/22709645
http://www.ncbi.nlm.nih.gov/pubmed/15808898
http://www.ncbi.nlm.nih.gov/pubmed/16801324
http://dx.doi.org/10.1016/j.jada.2008.04.008
http://www.ncbi.nlm.nih.gov/pubmed/18589022
http://dx.doi.org/10.1186/1479-5868-10-61
http://dx.doi.org/10.1186/1479-5868-10-61
http://www.ncbi.nlm.nih.gov/pubmed/23688157
http://www.ncbi.nlm.nih.gov/pubmed/11494642

@ PLOS | one

Parental Feeding Styles and Childhood Eating Behaviors

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

Hurley KM, Cross MB, Hughes SO. A systematic review of responsive feeding and child obesity in
high-income countries. J Nutr. 2011; 141: 495-501. doi: 10.3945/jn.110.130047 PMID: 21270360

Wardle J, Sanderson S, Guthrie CA, Rapoport L, Plomin R. Parental feeding style and the intergenera-
tional transmission of obesity risk. Obes Res. 2002; 10: 453—462. PMID: 12055321

Sleddens EFC, Kremers SPJ, De Vries NK, Thijs C. Relationship between parental feeding styles and
eating behaviours of Dutch children aged 6—7. Appetite. 2010; 54: 30-36. doi: 10.1016/j.appet.2009.
09.002 PMID: 19747513

Loth KA, MacLehose RF, Fulkerson JA, Crow S, Neumark-Sztainer D. Eat this, not that! Parental demo-
graphic correlates of food-related parenting practices. Appetite. 2013; 60: 140—-147. doi: 10.1016/j.
appet.2012.09.019 PMID: 23022556

Lee A, Tsang CKK. Youth risk behaviour in a Chinese population: a territory-wide youth risk behavioural
surveillance in Hong Kong. Public Health. 2004; 118: 88-95. PMID: 15037037

Chen HY, Boore JRP. Translation and back-translation in qualitative nursing research: methodological
review. J Clin Nurs. 2010; 19: 234-239. doi: 10.1111/.1365-2702.2009.02896.x PMID: 19886874

Tam W, Keung V, Lee A, Lo K, Cheung C. Chinese translation and validation of a parental feeding style
questionnaire for parents of Hong Kong preschoolers. BMC Public Health. 2014; 14: 1194. doi: 10.
1186/1471-2458-14-1194 PMID: 25413727

Monge-Rojas R, Smith-Castro V, Colon-Ramos U, Garita-Arce C, Sanchez-Lopez M, Chinnock A. Pa-
rental feeding styles and adolescents' healthy eating habits. Structure and correlates of a Costa Rican
questionnaire. Appetite. 2010; 55: 253—-262. doi: 10.1016/j.appet.2010.06.010 PMID: 20600415

Ogden J, Reynolds R, Smith A. Expanding the concept of parental control: A role for overt and covert
control in children's snacking behaviour? Appetite. 2006; 47: 100-106. PMID: 16682098

Faith MS, Scanlon KS, Birch LL, Francis LA, Sherry B. Parent-child feeding strategies and their relation-
ships to child eating and weight status. Obes Res. 2004; 12: 1711-1722. PMID: 15601964

Newman J, Taylor A. Effect of a means-end contingency on young children's food preferences. J Exp
Child Psychol. 1992; 53: 200-216. PMID: 1578198

Lazarte CE, Encinas ME, Alegre C, Granfeldt Y. Validation of digital photographs, as a tool in 24-h re-
call, for the improvement of dietary assessment among rural populations in developing countries. Nutr
J.2012;11: 61.doi: 10.1186/1475-2891-11-61 PMID: 22931128

PLOS ONE | DOI:10.1371/journal.pone.0124753  April 30,2015 11/11


http://dx.doi.org/10.3945/jn.110.130047
http://www.ncbi.nlm.nih.gov/pubmed/21270360
http://www.ncbi.nlm.nih.gov/pubmed/12055321
http://dx.doi.org/10.1016/j.appet.2009.09.002
http://dx.doi.org/10.1016/j.appet.2009.09.002
http://www.ncbi.nlm.nih.gov/pubmed/19747513
http://dx.doi.org/10.1016/j.appet.2012.09.019
http://dx.doi.org/10.1016/j.appet.2012.09.019
http://www.ncbi.nlm.nih.gov/pubmed/23022556
http://www.ncbi.nlm.nih.gov/pubmed/15037037
http://dx.doi.org/10.1111/j.1365-2702.2009.02896.x
http://www.ncbi.nlm.nih.gov/pubmed/19886874
http://dx.doi.org/10.1186/1471-2458-14-1194
http://dx.doi.org/10.1186/1471-2458-14-1194
http://www.ncbi.nlm.nih.gov/pubmed/25413727
http://dx.doi.org/10.1016/j.appet.2010.06.010
http://www.ncbi.nlm.nih.gov/pubmed/20600415
http://www.ncbi.nlm.nih.gov/pubmed/16682098
http://www.ncbi.nlm.nih.gov/pubmed/15601964
http://www.ncbi.nlm.nih.gov/pubmed/1578198
http://dx.doi.org/10.1186/1475-2891-11-61
http://www.ncbi.nlm.nih.gov/pubmed/22931128

