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ABSTRACTS
Appetitive traits as a behavioural factor can contribute to greater or lower food intake among children. However, gaps
exist in the literature examining appetitive traits and diet quality among children. Therefore, this study aimed to
assess the correlation between appetitive traits and diet quality among children aged 2-6 years in North Jakarta. This
cross-sectional study was conducted in Pejagalan village, North Jakarta. A total of 263 subjects were included in this
study. Data collection was performed from January to April 2020. Children’s appetitive trait was measured using a
validated child eating behaviour questionnaire (CEBQ), and the Diet Quality Index-International (DQII) was used to
calculate diet quality scores in children. Most subjects had a DQII score below 60, indicating that the diet quality in
children was classified as poor. Based on the CEBQ score, desire to drink, emotional undereating and satiety
responsiveness were the common traits in our subjects. Using the Spearman test, we found that emotional overeating
was negatively correlated with children’s diet quality score (r = -0.13, p-value < 0.05). Linear regression models showed
that food responsiveness was a positive predictor of the ‘variety’ component (β = 0.16, p-value < 0.05), and satiety
responsiveness was found as a positive predictor of the moderation component of diet quality (β = 0.17 p-value < 0.05).
These findings suggest the potential use of tools, such as the children's emotional overeating assessment, food
responsiveness and satiety responsiveness assessments, to identify the risk of poor diet quality and plan an integrated
intervention for dietary improvement among children.
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INTRODUCTION
Nutrition is essential for growth and development
during childhood. Unfortunately, inadequate
nutrition intake and a non-optimal diet among
children is an ever-growing concern. A previous
study from South East Asian Nutrition Survey
(SEANUTS I) found that the dietary intake among
Indonesian children was below the national
recommendations1. Moreover, the consumption of
energy-dense, sweet and savoury snacks have
increased, whereas fruit and vegetable
consumption has decreased among children2,3. A
study in Banyumas, Central Java, reported that
children under-five consume insufficient fruits
and vegetables and that their diet quality needs
to be improved4. Those findings were further
supported by a study in West Java, where most of
the children aged 2-5 years had poor diet quality
due to its low variety. This study also found that
children were more likely to consume
carbohydrates and animal protein source foods,
but the consumption of fruits, vegetables, plant
proteins, and dairy was insufficient 5. Poor diet
quality among children was related to various
health problems among children. Low dietary
variety as one of the critical factors of diet quality

was related to stunting among children6. A study
in Canada showed that the quality of diet among
school-children was associated with their healthrelated quality of life7.
Children’s diet may be influenced by various
factors, including a child’s characteristics,
mother’s education, family income, parental
feeding
practices,
and
child’s
eating
behaviour2,8,9. In this study, we focused on
behavioural factors such as a child’s appetitive
traits. Appetitive traits related to child eating
behaviours refer to a child's tendency to start
eating when they feel hungry and to stop eating
when they feel full. Based on the Child Eating
Behaviour Questionnaire, appetitive traits were
divided into food approach behaviour and food
avoidance behaviour10.
Previous studies have found that appetitive traits
related to child eating behaviour were related to
their diet. The food approaching factor was
related to a greater intake of food. Several
previous studies have also shown that food
responsiveness and enjoyment of food was related
to greater total food intake. The greater tendency
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of emotional overeating in children was related to
a higher intake of snack foods. Children with a
greater desire to drink were associated with the
greater consumption of sugar-sweet beverages11–
13
. In contrast, food avoidance behaviours were
related to the risk of inadequate intake of several
essential nutrients14. Previous studies related to
food avoidance behaviour have shown that
children who exhibit greater food fussiness were
negatively associated with the number of main
meals in a day. A higher score on satiety
responsiveness was related to lower meal size.
Satiety responsiveness and slowness in eating
were also negatively associated with the
preference for fruit and vegetables. Food
avoidance behaviours were in correlation with the
consumption of snacks and sweet sugar
beverages12,14–16.
To our knowledge, studies of appetitive traits
were typically focused on the child's weight and
child diet-related to quantity. There is a limited
study, particularly in Indonesia that used CEBQ as
well. A previous study in Indonesia showed that
enjoyment of food as one of the food-approaching
traits was correlated with overweight in preschool
children17. However, there have been no similar
studies in Indonesia that have assessed the
relationship between appetitive traits and diet
quality. Therefore, in this study, we aimed to
assess the correlation between appetitive traits
among children and overall diet quality. As a
result, assessing these appetitive traits in children
may help identify children at risk of poor diet
quality.
METHODS
This cross-sectional study was conducted in
Jakarta. DKI Jakarta Province was purposively
chosen because of the increasing prevalence of
overweight/obesity in childhood18 that is caused
by poor diet. Pejagalan Village, located in North
Jakarta, was chosen through a multistage random
sampling process (Figure 1). Participants of this
study were mothers who have children aged 2-6
years in the selected Integrated Service Post
(Posyandu) area that provides health and
nutrition services for child and pregnant women
as well as lactating women. Consecutive sampling
was applied to select subjects who were met the
inclusion criteria.
Inclusion criteria for
participating in this study were: 1) children aged
2 – 6 years because this is a peak period of having
eating behaviour problem, such as picky eater and
food fussiness19,20, 2) mother of children willing to
sign the informed consent, 3) mothers of children
were able to communicate in Bahasa Indonesia
and 4) mothers of children complete their child's
24-hour food recall over two days. Using the
formula for sample size calculation for correlation
study21 and with 0.28 for the expected

correlation11, the minimum total of subjects
required in this study was 216 subjects.
Data Collection
Data collection was carried out from January to
April 2020 via interviews between the trained
enumerator and the participant's mother. The
time needed to interview each respondent during
the survey was approximately 45-60 minutes.
General Characteristics
Our subjects' characteristics, including the child's
age, gender, mother's educational level, mother's
occupation, and family income, were obtained via
an interview with the child's mother or caregiver.
Appetitive Traits
The traits were measured using a validated child
eating
behaviour
questionnaire.
This
questionnaire consists of four food-approaching
traits, or traits of a child's tendency to approach
foods, such as food responsiveness, emotional
over-eating, enjoyment of food and desire to
drink and four food-avoidance traits, or traits of a
child's tendency to avoid foods, such as satiety
responsiveness, slowness in eating, emotional
under-eating and food fussiness22. Parents were
asked to rate their child's appetitive traits on a 5point Likert scale ranging from "never" to
"always". The mean score was calculated for
further analysis. A higher score in foodapproaching traits indicated a greater tendency of
a child to approach food and a higher score in
food-avoidance traits indicated a greater
tendency of a child to avoid food. Good internal
reliability was found in seven subscales of
appetitive trait, with a value ranging from 0.65 to
0.75.
Diet Quality
The dietary intake of the subjects was assessed
using a 24-hour recall method over two days
because we aim to examine children's usual
consumption. The two days were divided into one
weekday and one weekend for each respondent.
The Diet Quality Index-International (DQII)23 was
used to assess the overall diet quality of our
respondents. The DQII has four components that
form a child's diet, including variety, adequacy,
moderation and overall balance. The total DQII
score is the sum of the four components' scores
which ranges from 0 to 100. The higher the score
means that the better the child's diet quality. In
addition, the four categories' scores were also
divided into good and poor categories based on a
cut-off of 60% of the overall score. In this current
study, we did not validate the DQII since the
original study23 already validated the DQII for
International use. In addition, the scoring for each
food item and nutrients in this tool was already
based on the national Recommended Dietary
Allowances (RDA) for Indonesian.
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DKI Jakarta was chosen purposively and North
Jakarta was randomly selected

One sub-district (Penjaringan District) and one urban village
(Pejagalan Village) were chosen through multistage random sampling

Three Integrated Service Post
(Posyandu) area were randomly chosen

Posyandu RW 16

Posyandu RW 15

Posyandu RW 08

In order to fulfill the minimum sample size, consecutive sampling was
conducted to select subjects who met the inclusion criteria
Figure 1. Sampling procedure of the study
Statistical Analysis
The statistical analyses were performed using the
Statistical Product and Service Solutions (SPSS)
statistics 20.0. Normality tests for all numerical
variables were performed using KolmogorovSmirnov and coefficient of variance analysis.
Missing data were analysed using the simple mean
imputation method24. Since the data were not
normally distributed, Spearman rank-correlation
was used to evaluate any correlation between
appetitive traits and diet quality score.
Furthermore, multivariate linear regression
analysis was performed to determine the
predictor of diet quality among children.
Statistically
significant
differences
were
determined based on a p-value < 0.05.
Ethical Consideration
This study has been approved by the Ethical
Committee of Faculty of Medicines, Universitas
Indonesia
(No.
ND6/UN2.F1/ETIK/PPM.00.02/2020).
RESULTS
In total 263 subjects were eligible for this study.
Table 1. presents the distribution of general
characteristics among our subjects. Most of our
subjects were 4-6 years old, and half of them
were boys. About one-third of the mothers
(32.3%) had senior high school education. A
majority of mothers were unemployed and
worked as housewives (68.1%). The median family
income was about IDR 3 million per month, with
seventy-six per cent of the subjects living in a
family with lower-middle income.

Table 2. shows the distribution of the child’s diet
quality score. Overall, the median score of DQI-I
was 46, which was classified as poor diet quality.
In the variety component, our subjects, on
average, had a relatively high score that reached
almost 60 per cent of the total (11.3 out of 20). In
comparison, the moderation component only
reached 49 per cent (14.7 out of 30), and the
adequacy component reached 47 per cent (18.8
out of 40). Unfortunately, the median score for
the overall balance component was 1.4 points out
of 10.
In the food approach category (Table 3.), desire
to drink had the highest median score, and
emotional overeating had the lowest score among
our subjects. Conversely, the emotional
undereating variable had the highest median
score and slowness in eating had the lowest
median score in the food avoidance category.
Results from the Spearman test (Table 3.) show a
significant correlation established between
emotional overeating and total diet quality score.
This means that children who tend to overeat in
response to their emotions were associated with
decreasing the quality of their diet. We also found
that children who were more responsive to satiety
had a higher score in the moderation component
of diet quality.
Table 4. displays the summary of regression
analysis. Significant predictors of diet quality
scores include child’s age (β = -0.24 p-value <
0.01) and mother’s educational level (β = -0.15 pvalue < 0.05), however appetitive traits were not
found to be significant predictors of diet quality.
Further analysis of each of diet quality
components, food responsiveness significantly
predicted the score of variety component (β =
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0.16 p-value < 0.05) and satiety responsiveness
significantly predicted the score of moderation
component (β = 0.17 p-value < 0.05). This
indicates that, for every unit increase in food

responsiveness score, the ‘variety’ component
score increases 0.16 times, and for every unit
increase in satiety responsiveness score, the
moderation component score increases 0.17 times

Table 1. General characteristic among children aged 2-6 years in North Jakarta (n=263)
N
Variables
Median (Q1 – Q3)
Age
4 (3 – 5)
2-3 years old
113
4-6 years old
150
Sex
Boy
150
Girl
113
Mother Education
Less than elementary school
13
Elementary school graduate
77
Junior high school graduate
75
Senior high school graduate
85
Diploma/university graduate
13
Mother Occupationa
Unemployed
179
Partially employed
46
Fully employed
38
Family Income Level (n=262)b
3 million (2 – 4.02 million)
Low (< 2 million per month)
38
Middle (2–4.02 million per month)
161
High (> 4.02 million per month)
63

%
43
57
57
43
4.9
29.3
28.5
32.3
4.9
68.1
17.5
14.4
14.5
61.5
24.0

a

mother occupation was categorized into unemployed (housewife), partially employed (a mother who work less than
30 hours in a week) and fully employed (a mother who work at least 35-40 hours in a week or 8 hours in a day)
b Family income level was divided into low <Q1 (< 2 million per month); middle Q1 – Q3 (2–4.02 million per month);
and high >Q3 (> 4.02 million per month

Table 2. Diet quality score among children aged 2-6 years in North Jakarta (N=263)
Component
Median (Q1 – Q3)
Variety (Range 0-20 points)
11.3 (9 - 14)
Overall food group variety (meat/ poultry/ﬁsh/eggs; dairy /beans;
8.2 (6 – 9)
grain; fruit; vegetable)
Within-group variety for protein source (meat, poultry, ﬁsh, dairy,
3 (3 – 5)
beans, eggs)
Adequacy (Range 0-40 points)
18.8 (15 - 22)
Vegetable
0.7 (0 – 1)
Fruit
0 (0 – 0.5)
Grain/staple food
3 (2.7 – 3)
Fibre
1 (1 – 1.4)
Protein
5 (4.5 – 5)
Iron
3.4 (3 – 5)
Calcium
2.8 (1 – 3)
Vitamin C
2.5 (1 – 3)
Moderation (Range 0-30 points)
Total fat
Saturated fat
Cholesterol
Sodium
Empty calorie foods

14.7 (12 - 18)
1.4 (0 - 3)
0 (0 – 0.15)
6 (4.6 – 6)
6 (5.5 – 6)
3 (2.9 - 3)

Overall balance (Range 0-10 points)
Macronutrient ratio (Carbohydrate: Protein: Fat)
Fatty acid ratio (PUFA: MUFA: SFA)
Total diet quality score (range 1-100)

1.4 (0 – 2)
1.4 (0 - 2)
0 (0 - 0)
46.2 (42 – 49)
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Table 3. Child’s appetitive traits and its correlation with diet quality score among children aged 2-6
years in North Jakarta (N=263)
Diet Quality Index-International (DQII)
Child’s Appetitive
Median
Overall
Overall
Traits
(Q1 – Q3)
Variety
Adequacy
Moderation
balance
DQII
Food Approach
FR
2.6 (2 – 3.2)
0.81
0.04
-0.07
-0.03
0.02
EOE
1.5 (1 – 2)
-0.11
-0.08
-0.12
-0.00
-0.13*
DD
3.5 (2 – 4)
-0.1
0.02
-0.05
0.05
-0.03
Food Avoidance
SR
3.2 (2.6 – 3.8)
-0.07
-0.07
0.16**
0.05
0.02
SE
2.6 (1.6 - 4)
-0.06
-0.02
0.00
0.08
-0.01
EUE
3.3 (2.3 - 4)
-0.04
-0.03
0.09
0.12
0.02
FF
2.75 (2 – 3.5)
0.05
-0.02
0.03
0.02
-0.00
FR: Food responsiveness, EOE: Emotional overeating, DD: Desire to drink, SR: Satiety responsiveness, SE: Slowness in
eating, EUE: Emotional under-eating and FF: Food fussiness
The score range is 1 – 5 (Never = 1, Rarely = 2, Sometimes = 3, Often = 4, Always = 5)
*Significance level of P-value<0.05
**Significance level of P-value<0.01

Table 4. Multiple linear regression data with appetitive traits and general characteristics as predictors
of children’s diet quality score among children aged 2-6 years in North Jakarta (N=263)
Overall
Variety
Adequacy
Moderation
Overall DQII
Balance
R2 = 0.07
R2 = 0.11
R2 = 0.13
R2 = 0.03
R2 = 0.11
Β
Β
Β
β
Β
Child’s age
0.08
-0.22**
-0.27**
-0.07
-0.24**
Child’s sex
-0.01
-0.01
0.06
0.08
0.04
Mother’s educationa
-0.05
-0.12
-0.11
-0.05
-0.15*
Mother’s Occupationb
-0.04
-0.01
-0.00
-0.08
-0.03
Family Income
0.11
0.13*
-0.01
-0.05
0.09
Food Approach
Food Responsiveness
0.16*
0.03
-0.08
-0.03
0.03
Emotional overeating
-0.11
-0.05
-0.04
-0.01
-0.09
Desire to drink
-0.09
0.05
0.00
0.05
0.01
Food Avoidance
Satiety responsiveness
-0.11
-0.13
0.17*
-0.08
-0.04
Slowness in eating
0.03
0.04
-0.14
0.04
-0.03
Emotional undereating
0.03
-0.01
0.05
0.08
0.04
Food Fussiness
0.03
-0.03
0.01
0.04
0.01
Standardised regression coefﬁcients (β) are from linear regression models with the enter method.
Missing data were analysed with simple mean imputation
*Significance level at P-value <0.05
**Significance level at P-value <0.01
a Mother’s Educational Level (1: Diploma/university graduate; 2: Senior high school graduate; 3: Junior high school
graduate; 4= Elementary school graduate; 5: Less than elementary school)
b Mother occupation (1: unemployed; 2: partially employed; 3: fully employed

DISCUSSION
In the present study, we assessed the diet quality
score among children aged 2-6 years using the
Diet Quality Index-International. According to our
findings, diet quality among children aged 2-6
years in North Jakarta was classified as poor, with
most of the children scoring below 60% of the
total (46 out of 100). The findings are in line with
a study among Canadian children, which found
that the average DQII score was 58 out of 100, and
a study of Greek pre-schoolers measuring diet
quality score using a healthy eating index which
found that 80% of children had poor diet
quality25,26. In Indonesia, a study conducted in
Banyumas found that the diet quality among
children under-five needed to be improved4.

The Diet Quality Index-International has four
components of diet quality, including variety,
adequacy, moderation and overall balance. In the
variety component, we found that children had
relatively high scores (11 out of 20). Dietary
variety is one of the most important components
in diet quality. Consuming a diverse diet can
potentially reduce nutritional problems, such as
stunting, wasting and underweight27. Data
obtained regarding the adequacy component
showed that the consumption of fruits and
vegetables among our
respondents was
significantly insufficient, leading to an intake of
fibre and vitamin C which did not meet the
recommended amount. A previously conducted
study reported that the average consumption of
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vegetables and fruits among children under-five
were 33.1 g/day and 32.7 g/day, which did not
reach the recommended amounts28. In the
moderation component, total fat and saturated
fat have the lowest scores meaning that the
energy from total fat was more than 30% and
energy from saturated fat was more than 10%.
This finding may be related to the consumption of
fried snacks such as fried sausages, tofu, tempeh,
nuggets that are common in our respondents. The
habit of consuming high-energy dense food and
high-fat foods such as fried chicken, fried tofu or
tempeh, sweetened milk, etc. may also
contribute to a worse score of the overall balance
component. Therefore, dietary interventions that
promote a well-balanced diet, particularly the
consumption of fruits and vegetables, as well as
the development of food-based recommendations
for children, are likely to improve the quality of
children's diets and eating habits.
According to the result of the CEBQ, appetitive
traits had a median score ranging from 1.5 to 3.5.
The most common trait in our subject is the desire
to drink in the food approach category. A higher
score of DD in our sample could be due to the
accessibility of sugar-sweetened beverages that
were easily found at an affordable price in our
study area. While emotional undereating and
satiety responsiveness was also had a higher score
in the food avoidance category. Children and
adolescents are common facing emotional eating.
A previous study among preschool in Swiss showed
that in response to their emotional feeling,
children tend to under-eating rather than
overeating29. Snacking habits before eating among
our respondents might be the reason for the
higher score on satiety responsiveness. Children’s
satiety responsiveness refers to their proclivity to
leave foods when they become full. As the child
gets older, food avoidance traits will decrease,
and food approach traits will increase overtime 30.
Regarding the factors that may contribute to the
diet quality score among children, we examined
the correlation between appetitive traits and the
child’s diet quality score. Results from the
Spearman tests showed that emotional overeating
was negatively correlated with overall diet
quality. A previous study concluded that
emotional overeating was associated with the
consumption of energy-dense snack, which was
generally high in sugar and fat. These snacks could
contribute to poor nutrition and diet quality12,31.
A study conducted among Belgian children found
that stress related to emotional eating was
associated with increased consumption of
unhealthy foods, such as sweets and fatty foods32.
Hence providing and offering affordable nutritious
food and training children to make healthy food
choices in response to their emotions may help
improve children's diet quality. In addition, we
also found a positive correlation between satiety
responsiveness and the moderation component of
diet quality. Findings from previous studies have

shown that satiety responsiveness was related to
lower food intake. We hypothesised that satiety
responsiveness might contribute to the overall
reduction in the consumption of total fat,
saturated fat, cholesterol, sodium, and empty
calorie foods, which would result in a high
moderation component score. However, findings
from the previous study revealed that children
who were more responsive to satiety tended to
eat more unhealthy snack foods11.
Findings from the multiple linear regression model
revealed that the child’s age and mother’s
educational level were a significant predictor of
appetitive traits and diet quality scores among
children aged 2-6 years. These findings indicate
that the older the child, the lower their diet
quality score. Supported by a previous study, the
diet quality score began to decline from the first
year of life33. Findings from previous studies
explained that younger children might have
higher diet quality scores because they tended to
eat less often outside the home, where foods
were usually less nutritious. They were also
participating in family meals more frequently,
which resulted in lower consumption of sugarsweet beverages34,35. So, it is necessary to
increase parental supervision and assistance to
children in the older age group regarding their
eating patterns, as well as their eating habits
outside the home. In addition, in this model,
mother education was negatively associated with
the diet quality score. This is in contrast to a USbased study, which found that children who lived
in a family with a higher educational level tended
to have a higher score on the quality of their
diet33. One possible reason for our finding is that
mothers with low educational levels were more
likely to be unemployed, and it will give them
more time to stay at home and focus on their
child's diet.
Overall, multivariate analysis showed that no
significant correlation between appetitive traits
and diet quality score among children aged 2-6
years could be established. Emotional overeating
that was significantly correlated with diet quality
score in the Spearman test became insignificant
in the multiple linear regression test. One possible
explanation for this finding is the existence of
interrelationship between independent variables
in the multivariate analysis. However, we found
that food responsiveness significantly predicted
the variety score, indicating that children who
were more responsive to foods were more likely
to have a diverse diet. Syrad et al15, showed that
children who had a higher score for food
responsiveness consumed meals more frequently.
Food responsiveness was also related to greater
consumption of protein-rich foods, vegetables,
fruits, and white bread11,14. Higher food intake
among children who were responsive to foods may
contribute to a diverse diet consumed by the
children. Moreover, we found that satiety
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responsiveness significantly predicted
moderation component of diet quality.

the

This study has some limitations that need to be
considered. Firstly, our data was homogeneous in
the context of socioeconomic characteristics, and
hence we cannot generalise our findings with the
overall Indonesian children population, living in
different
socioeconomic
characteristics.
Secondly, one-third of the diet quality data in
eligible subjects were missing, so we analyzed
them using the simple mean imputation method.
Finally, the dietary intake of the children was
reported by their parents using a 24 hours food
recall method over 2 days. Even though we have
used food photo books to make it easier for
mothers to estimate the portion of food eaten by
their children, parents may still underestimate
the amount of food and snacks consumed by the
children outside the home. However, we have
already minimized this limitation by asking the
children as well about foods they consumed
outside the home.
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