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ABSTRACT 

This study explored associations between children’s appetites and maternal feeding practices. The participants, 614 
parents of 3- to 6-year-old children from kindergartens in Tokyo, Japan, completed self-administered questionnaires. 
The children’s appetites were measured using the Enjoyment of Food (EF) and Food Responsiveness (FR) scales of the 
Child Eating Behaviour Questionnaire. Using cluster analysis, we examined three appetite patterns (“both low”, “high 
EF and low FR”, and “both high”). The three appetite patterns were associated with children’s obesity index. The “both 
low” pattern was associated with the highest maternal pressure to eat. The “high EF and low FR” patterns were related 
to an established snack time. The “both high” pattern was associated with higher maternal instrumental feeding com-
pared with the “high EF and low FR” types. The results of this study will facilitate the development of targeted inter-
ventions and better parental guidance on maternal feeding practices and their association with children’s eating be-
haviours. 
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1. Introduction 

Excessive eating and other issues related to excessive 
weight have recently emerged as problems in the world 
[1]. Recent data indicate that 10% of Japanese children 
are overweight. However, 10% of Japanese children are 
underweight, and it appears that underweight children are 
prone to undereating [2]. 

Previous studies have shown that children’s appetites 
are associated with their weight status [3,4]. To measure 
children’s appetites, Wardle et al. (2001) developed the 
Child Eating Behaviour Questionnaire (CEBQ), which 
included scales assessing such positive appetite traits as 
Enjoyment of Food (EF) and Food Responsiveness (FR) 
[5]. Recent studies have compared children’s weight 
status according to each appetite trait on the CEBQ and 
have found EF and FR to be positively associated with 
children’s weight status [6-8]. Webber et al. (2009) de- 
monstrated that early assessment of appetite traits could 
be used as an indicator of susceptibility to weight gain 
[8]. Thus, it is important to examine the research on chil-
dren’s appetites and to study factors associated with 
children’s appetites. 

Carnell et al. (2007) argued that both the EF and FR 

scales address children’s general appetite for food or 
their desire to eat [9]. Higher scores indicate more posi-
tive responses to food. Whereas the EF scale aims to 
capture normal variations in general appetite, the FR 
items are designed to detect levels of appetite that could 
be viewed as maladaptive. A previous study examined 
associations between parental feeding practices and 
scores on EF and FR [10]. The results showed that high 
EF was associated with high pressure to eat, and FR was 
associated with restrictions on eating. In that study, EF 
and FR were measured and analysed independently. 
However, in real life, children have both appetite traits, 
and no study has yet examined the combined effects of 
EF and FR. 

Previous studies have shown that children’s appetites 
were associated with weight status [6-8] and parental 
feeding practices [10,11]. Parents use different feeding 
practices based on each child’s appetite type. Webber et al. 
(2010) suggested that pressure to eat more healthy foods 
is a parental response to concerns about a child’s not 
eating enough. That study found that EF was signifi-
cantly associated with lower maternal pressure to eat, 
which served to control the child’s body mass index [10]. 
However, FR was not significantly related to maternal 
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pressure to eat. Another recent study involving 3- to 
6-year-old children showed differences in mothers’ use 
of feeding practices. The results showed that children 
who scored higher on a measure of responsiveness to 
external cues or EF were less pressured to eat than were 
children with lower EF scores [12]. 

The results of the 2000 Preschool Children’s Health 
Survey in Japan indicate that the proportion of mothers 
who do not control their children’s snacking and do not 
establish a snack time has increased compared with a 
decade ago [13]. These environments may contribute to 
lowering a child’s appetite at mealtimes and result in an 
increased likelihood of snacking; thus, a child’s snacking 
behaviour should also be considered to be related to ma-
ternal feeding practices. 

The present study examined the characteristics of 
children’s appetite patterns, which were classified based 
on the CEBQ, and the association between appetite pat-
terns, children’s body types, and parental feeding prac-
tices. The results will contribute to future intervention 
related to children’s eating behaviours. 

2. Methods 

2.1. Study Design 

A kindergarten principal who was not involved in this 
research recruited the six kindergartens in Tokyo that 
participated in this study. During April and May 2008, 
packets containing anonymous questionnaires were sent 
to the principals of each kindergarten. The sample con-
sisted of the parents of children aged 3 to 6 years attend-
ing the six kindergartens. The principals distributed the 
questionnaires to 869 families via the kindergarten tea- 
chers. One parent per family completed a self-adminis- 
tered questionnaire focussing on the youngest child in the 
family who was attending kindergarten; the questionnaire 
inquired about that child’s appetite and the parents’ 
feeding practices with respect to that child. Because fa-
thers and mothers have been shown to feed their children 
differently [14] and few fathers responded, only data 
from mothers were included in the analyses. The com-
pleted questionnaires were collected at the kindergarten, 
and the principals gathered them and sent them to the 
researchers. 

The study received approval from the Ochanomizu 
University Ethical Review Committee. 

2.2. Measures 

2.2.1. Demographic Characteristics 
The demographic part of the questionnaire included 
questions about the employment status of the mother, the 
target child’s sex and age, the number of siblings in the 
family, and the target child’s position in the birth order. 

Parents also provided information on their child’s weight 
and height, which we used to calculate the obesity index 
({(actual body weight [kg] – standard body weight)/ 
standard body weight} × 100). The obesity index is 
widely used in clinical practices and epidemiological 
studies in Japan to evaluate children’s body types. The 
standard body weight of infant and preschool children is 
calculated with a formula based on the Survey on the 
Growth of Infants and Preschool Children, conducted by 
the Japan Ministry of Health, Labour and Welfare in 
2000 [15]: Boys: Y = 2.06 × 10−3X2 – 0.1166X + 6.527, 
and Girls: Y = 2.49 × 10−3X2 – 0.1858X + 9.0360, where 
Y = standard body weight (kg) and X = height (cm). The 
body index was classified as underweight (15% below 
standard), normal (standard ± 15%), or overweight (> 15% 
above standard) as proposed by the Japan Society for the 
Study of Obesity in 2004 [16]. 

2.2.2. Children’s Appetites 
Four items measuring EF (e.g., “My child enjoys eating”) 
and five items measuring FR (e.g., “My child is always 
asking for food”) were derived from the Japanese trans-
lation of a sub-scale of the CEBQ [5]. Parents responded 
on a 5-point scale ranging from “never” (1) to “always” 
(5). The internal reliability values (Chronbach’s alpha 
coefficients) of each EF and FR sub-scale in a previous 
study were 0.91 and 0.80, respectively [5]. 

2.2.3. Parental Feeding Practices 
Scales were selected from the Child Feeding Question-
naire (CFQ) [17] and the Parental Feeding Style Ques-
tionnaire (PFSQ) [18] to address a range of parental 
feeding behaviours. These questions were translated into 
Japanese, and their content was confirmed by experts in 
childcare. Subsequently, five mothers who were not in-
volved in this study reviewed and completed the ques-
tionnaires as a pilot study. 

The CFQ is composed of 28 questions with seven sub- 
scales addressing parental perceptions and behaviours 
(perceived responsibility, perceived child’s weight, con-
cern about child’s weight, pressure to eat, food restric-
tions, and monitoring of eating). Only the sub-scale as-
sessing pressure to eat was used in this study. This 4-item 
sub-scale asks respondents to use a 5-point scale (ranging 
from “disagree” to “agree”) to rate items addressing their 
tendency to pressure their children to eat more food (e.g., 
“I have to be especially careful to make sure my child 
eats enough”). The internal reliability (Chronbach’s al-
pha coefficient) of this sub-scale in a previous study was 
0.70 [17]. 

The PFSQ consists of 28 questions divided into seven 
sub-scales that assess parental feeding behaviours (e.g., 
“emotional feeding”, “instrumental feeding”, “prompting 
and providing encouragement to eat”, and “control over 
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eating”). Only those factors assessing “instrumental 
feeding” (four items; e.g., “I reward my child with 
something to eat when she is well-behaved”) and “emo-
tional feeding” (five items; e.g., “I give my child some-
thing to eat to make him feel better when he is upset”) 
were used in this study. Participants responded on a 
5-point scale ranging from “never” (1) to “always” (5). 
The internal reliability values (Chronbach’s alpha coef-
ficient) of the two sub-scales according to a previous 
study were 0.65 and 0.77, respectively [18]. 

2.2.4. Snacking Behaviour 
Respondents identified the frequency of snacks con-
sumed by their children per day: never, once in a while, 
once per day, twice per day, and more than three times 
per day. In addition, they were asked whether they used 
established snack times.  

2.3. Statistical Analysis 

Demographic information data about respondents and 
children were analysed. Non-hierarchical cluster analysis 
was used to identify patterns in the EF and FR scores that 
were related to children’s appetites. 

We used the χ2 and Kruskal-Wallis tests to examine 
the relationships between a child’s obesity index, mater-
nal feeding practices, the frequency of snack consump-
tion, the presence of an established snack time, and appe-
tite patterns. For the frequency of snacking, “never” and 
“once in a while” were combined into “once in a while or 
less,” and “twice a day” and “more than three times a 
day” were combined into “two or more times a day” in 
the analysis because the distribution of the respondents 
was imbalanced. Significance was set at p < 0.05. The 
Statistical Package for Social Sciences, SPSS version 
18.0, was used for data analysis. 

3. Results 

3.1. Demographics 

Respondent and child demographic characteristics are 
shown in Table 1. In total, 614 respondents (70.7%) 
completed the survey. The mean age of the children was 
4.8 years (SD: 0.8), and the mean number of siblings was 
1.9 (SD: 0.7). The majority of respondents were mothers 
(99.2%), most of whom were unemployed. 

3.2. Descriptive Statistics for Children’s  
Appetites and Parental Feeding Practices 

The descriptive statistics for all questions and the data on 
feeding practices were initially analysed to confirm that 
the scales had adequate reliability for the present sample. 
The mean scores were as follows: the mean scores were 
3.9 (SD: 0.9) for EF (Chronbach’s α = 0.94), 2.2 (SD: 0.8) 
for FR (α = 0.84), 3.2 (SD: 0.8) for pressure to eat (α = 

0.64), 2.0 (SD: 0.6) for instrumental feeding (α = 0.72), 
and 1.5 (SD: 0.5) for emotional feeding (α = 0.78). All 
scores were consistent with those reported in previous 
studies [5,17,18]. 

3.3. Children’s Appetite Patterns 

The three appetite patterns based on the mean EF and FR 
scores and classified using cluster analysis are shown in 
Figure 1. The cluster in which EF was lower than ave- 
rage and FR was slightly lower than average was named 
“both low” (n = 194). Because EF was higher than aver-
age and FR was slightly lower than average in the second 
cluster, that cluster was named “high EF and low FR” (n 
= 290). In the final cluster, named “both high” (n = 118), 
both EF and FR scores were higher than average. 

3.4. Association between Children’s Obesity  
Indices and Appetite Patterns 

The median obesity index for all three appetite patterns 
was within the normal range, but children’s obesity indices 
differed according to appetite pattern (χ2 = 27.8, p < 0.001). 
Of the three patterns, “both high” was associated with the 
highest obesity index. The median (25th - 75th percentile)  
 
Table 1. Demographic and anthropometric characteristics 
of children and families (n = 614). 

  n % 

Girl 266 43.3
Child sex 

Boy 346 56.4

1 313 51.0

2 237 38.6

3 46 7.5 

4 4 0.7 

Place in birth order 

5 1 0.2 

Underweight 27 4.4 

Normal 515 83.9Child obesity index groups

Overweight 28 4.6 

Mother 609 99.2
Respondent 

Father 5 0.8 

Full-time 7 1.1 

Part-time 30 4.9 

Family business 14 2.3 

Unemployed 550 89.6

Work status of mother 

Other 12 2.0 
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Figure 1. Appetite patterns classified by cluster analysis 
based on Enjoyment of Food (EF) and Food Responsiveness 
(FR) scores. 
 
scores were −0.34 (−8.10 - 2.14)% for “both low,” −0.59 
(−5.69 - 5.47) % for “high EF and low FR,” and 2.52 
(−4.09 - 8.76) % for “both high”. 

3.5. Association between Maternal Feeding  
Practices and Children’s Appetite Patterns 

Table 2 shows that children’s appetite patterns were as-
sociated with parental feeding practices, particularly 
snacking behaviour. Mothers with “both low” children 
were more likely to use pressure to encourage children to 
eat than were mothers of children in the other groups. 
Mothers with children in the “both high” group were 
more likely to employ instrumental feeding than were 
mothers with “high EF and low FR” children. Emotional 

feeding was not significantly related to children’s appe-
tite patterns. 

Mothers with “high EF and low FR” children were 
more likely to feed snacks once per day; on the other 
hand, mothers with “both high” children were more like- 
ly to feed snacks more than twice per day. Mothers with 
“both low” children were less likely to have an estab-
lished snack time. 

4. Discussion 

The present study classified children’s appetites into 
three patterns, measured the children’s eating behaviours 
based on these patterns using cluster analysis, and exa- 
mined associations between children’s appetite patterns 
and parental feeding practices. The children’s appetite 
patterns were classified as “both low”, “high EF and low 
FR”, and “both high” by cluster analysis. Our results 
showed that mothers with children in the “high EF and 
low FR” group did not use high pressure to eat, used in-
strumental feeding, and fed snacks appropriately. 

4.1. Children’s Appetite Patterns and Body  
Types 

We compared children’s obesity indices according to 
children’s appetite patterns; our results were similar to 
those of previous studies in showing a positive associa-
tion between appetite and body type [6-8]. Children with 
high FR had a higher mean obesity index than did chil-
dren in the other groups, whereas children with low FR 
and high EF had a lower mean obesity index compared 
with the others. 

This negative association between child adiposity and  
 

Table 2. Association between maternal feeding practices and child’s appetite pattern. 

 Both low High EF and low FR Both high Z/χ2 p 

Maternal feedinga 
(Median (25th - 75th percentile)) 

     

Pressure to eat 3.5 (3.0 - 4.0)c 3.3 (2.8 - 3.5)d 3.0 (2.4 - 3.5) d 26.9 <0.001 

Instrumental feeding 2.0 (1.5 - 2.5) 2.0 (1.5 - 2.5)c 2.3 (1.7 - 2.8)d 10.5 0.005 

Emotional feeding 1.4 (1.0 - 2.0) 1.4 (1.0 - 1.9) 1.4 (1.0 - 1.8) 2.1 0.349 

Frequency of snackb (n (%))      

Once in a while or less 27 (14.0) 28 (9.8) 10 (8.5) 16.2 0.003 

Once per day 111 (57.5) 193 (67.7) 60 (51.3)   

Two or more times per day 55 (28.5) 64 (22.5) 47 (40.2)   

Snack timeb (n (%))      

Established 116 (60.1) 209 (73.1) 81 (69.8) 9.1 0.010 

Not established 77 (39.9) 77 (26.9) 35 (30.2)   

aKruska  l–Wallis test; bχ2 test; c, dValues with different superscripts are significantly different (p < 0.05). 
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parental pressure to eat has been consistently reported 
[14,19]. On the other hand, Webber et al. (2010) reported 
that the association between children’s appetites and ma-
ternal feeding practices was maintained after controlling 
for children’s body mass indices [10]. Thus, the child’s 
weight and eating behaviour appear to be independently 
associated with maternal feeding practices. Mothers’ 
feeding practices are responsive to their children’s pre-
dispositions toward food. 

4.2. Children’s Appetite Patterns and Maternal  
Feeding Practices 

It is possible that children who experience more pressure 
to eat may always have been difficult to feed, thus elicit-
ing more pressure from their parents; in this case, low 
intake may cause parental pressure. Alternatively, it is 
also possible that children who are more pressured may 
learn to ignore or oppose parents’ requests that they eat; 
in this case, low intake may be a consequence of parental 
pressure [19]. Two studies indicating that the use of 
pressure can foster negative affective responses to foods 
and thereby decrease liking of individual foods support 
the latter interpretation [19,20]. Additionally, evidence 
suggests that pressuring children to eat may diminish 
their ability to self-regulate their intake [21,22]. However, 
a bi-directional relationship is likely [23-25]. 

We showed that mothers with “high EF and low FR” 
children tended to establish snack times and to feed 
snacks once per day. The establishment of snack times is 
an important contributor to the creation of a healthy ap-
petite because irregular and frequent snacking de- creases 
children’s appetites at mealtimes. Furthermore, the pre-
sent study showed that mothers with “both high” children 
used instrumental feeding practices with their children. 
Mothers may have controlled children’s use of food be-
cause the children were more responsive toward food 
than were other children. Some previous studies have 
suggested that children whose food is controlled may 
have a stronger preference for the food [26-29]. Brown 
and Ogden (2004) discussed the possible outcome when 
parents encouraged their children to eat one food (the 
access food, e.g., vegetables) by promising another (the 
reward food, e.g., dessert), saying something like, “If you 
eat your vegetables, you can have your pudding” [30]. 
They suggested that this practice may increase children’s 
preference for the reward food (pudding) even further, as 
pairing the two foods results in the reward food’s being 
seen as more positive than the access food. 

4.3. Importance of Examination by Appetite  
Pattern 

The results of this study showed that “high EF and low 
FR” appetites were a result of appropriate feeding prac-

tices. Previous studies have suggested that the high EF 
appetite is problematic because it fosters a propensity 
toward overweight status and obesity. However, the pre-
sent study indicated that the effect of EF in the “high EF 
and low FR” pattern was similar to that in the “both 
high” pattern. Our findings suggest that “high EF and 
low FR” is not necessarily problematic. Thus, it is impor- 
tant to assess an appetite pattern using a combination of 
EF and FR. Furthermore, it is necessary to examine asso-
ciations among appetite patterns. 

4.4. Limitations 

The present study had several limitations that should be 
acknowledged. First, this study was limited by its reli-
ance on parental self-reports. The second limitation is 
that our sample was restricted to parents of children at-
tending kindergarten in Tokyo, which limits the ability to 
generalise our findings. An additional limitation of the 
present study concerns its inability to demonstrate causal 
relationships; the data obtained via questionnaires al-
lowed conclusions only about relationships between 
children’s appetites and parental feeding practices and 
did not address the question of whether decreased appe-
tites among children increased parental pressure to eat or 
if the reverse were the case. Future longitudinal research 
is needed to examine this question. 

4.5. Strengths 

Despite these limitations, this is the first study that clas-
sified children’s appetite patterns by EF and FR based on 
scales from the CEBQ, which have previously been 
validated against behavioural measures of children’s eat-
ing behaviour [9]. It was also the first to examine the 
association between children’s appetite patterns and ma-
ternal feeding practices. The results of this study were 
consistent with a child-responsive model in which a 
child’s appetite pattern influences maternal feeding prac-
tices, although the possibility of bidirectional effects 
cannot be ruled out. Further study is needed to under-
stand the relationship between children’s appetite pat-
terns and maternal feeding practices. 

5. Conclusions 

This exploratory study suggested that the evaluation of 
children’s appetite patterns using a combination of the 
EF and FR scales from the CEBQ may provide a more 
accurate understanding of children’s eating behaviour. 
Additionally, children’s appetite patterns were associated 
with maternal feeding practices. Because the present 
study was cross-sectional in design, longitudinal research 
is needed to understand the causal direction of the rela-
tionships between children’s appetites and parental feed-
ing practices (i.e., whether decreased appetites among 
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children increased parental pressure to eat or the reverse). 
Practitioners may find it useful to take an interactional 
perspective in which children both influence and are in-
fluenced by maternal feeding practices. This approach 
may help practitioners to develop targeted interventions 
and provide better maternal guidance on managing eating 
behaviours in young children. 
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