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Introduction

Results & discussion

Childhood obesity (OB) remains as an alarming issue worldwide with more than 10
folds growth in prevalence over 4 decades from 1975 to 2016.1
Considering the short-and long-term negative health consequences, this issue
has to be taken seriously. Most of the current health promotion programs done on
children focus on the content of their diets.
Chronotype: Preferences in time of rest and doing activities in 24 hours.2

Table 1 Association between chronotype and chrononutrition profile in a week (Week), on school day (SchD) and free day (FreeD).

Sociodemographic details

Mean age
10.65 years
old

Girl
56.2 %

66.5% Malay

57.8% Low
household
income

Other ethnic groups include Chinese and
Bumiputera Sabah Sarawak.

3 main types:
Morning type

Intermediate type

Evening type

The higher the morningness in children,
the earlier the time of

The higher the morningness in children,
the lower the frequencies of

Evening type
18.4%

Morning type
24.9%
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3 main aspects:

Morningness
score was assessed with MESC
Questionnaire. The higher the score, the more the
children are towards morning chronotype.

Chronotypes of the subjects

Chrononutrition profile: Time related eating profile.

Spearman Correlation Test.
*Statistically significant at p-value <0.05 (2-tailed)
**Statistically significant at p-value 0.01 level.
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Chronotype & chrononutrition profile have shown to be associated with weight
3,4
status in studies on adults and animals.

Intermediate type
56.8%

Figure 1 Chronotypes of subjects.

Consistent with previous studies showing more
children are morning oriented instead of evening
6,7
oriented.

Objective

Normal
weight
55.1%

Underweight
9.7%

Methodology
Study design & sampling method
Cross-sectional study
Convenience sampling method

Main modes of recruitment
Social media platform
National primary schools

Research instrument
Sociodemographic characteristics
Weight status: BMI for age z-score
Chrononutrition profiles
Chronotypes: Morningnesseveningness Scale for Children (MESC)
5
[Adopted]

Test: Kruskal-Wallis Test
Association is significant at the 0.05 level (2-tailed)
**Statistically significant at p-value 0.01 level.

Overweight
19.5%

OBESE SUBJECTS
Malaysian children
Aged 9-11 years old
Informed consent given by the parents.
Illiterate in both English and Malay
language
Diagnosed with any medical condition
including chronic illnesses, physical and
mental disabilities
Currently not living with their parents.

Subjects
185 children
From Johor, Negeri
Sembilan, Pahang,
Perak, Sarawak,
Selangor, Labuan

Evening chronotype children tend to have dinner or
snacks as their largest meals of the day.
Taking snacks as the largest meal reflects the irregular
12
dietary pattern of the evening type children.

15.7 %

Inclusion & exclusion criteria

A Hong Kong study suggested that chronomisalignment in evening children might be the
reason of frequent breakfast skipping.10

Table 2 Association between chronotypes and largest meals on
school day, free day.

Weight status of the subjects

This study aimed to fill the population gaps of current studies, by determining the
relationship between the chronotype and chrononutrition with weight status of
Malaysian children aged 9-11 years old.
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UNDERGRADUATE

Prevalence of childhood OB is higher than Global
8
Health Observatory (2017), 12.7% and National Health
9
and Morbidity Survey (2019), 14.8%.

Later
24.9%
Sleep
onset

No
changes
46.5%

Later
16.8%
Wake
up

Earlier
26.5%

Earlier
36.7%

Figure 2 Sleeping pattern of children.

More than half of the children have changes in both
their sleeping onset and the wake up time, but this
changes do not associate with their chronotypes.

Table 3 Association between chronotypes and
weight status of children.

Pearson Correlation Test.

Children's chronotype is not significantly
correlated with their weight status.
Inconsistent with a systematic review of 15
studies showing a negative correlation between
13
eveningness and BMI of children.

Conclusion
Table 4 Association between chrononutrition profile and
weight status of children.

Sleeping pattern of children after
implementation of online classes
No
changes
48.6%

Majority of subjects are Malay. Regardless of their
chronotypes, they need to attend religious classes
or have prayers on school day, thus, difference in
lunch time was only observed on free day.11

Spearman Correlation Test.
Correlation is significant at the 0.05 level (2-tailed)

Findings on first eating event agrees with a study on
adults, stating that 1-hour delay in taking the first eating
14
event is associated with elevated BMI.
Findings on snaking after last meal is similar to a study on
Portugal children, stating that evening children who ate
within two hours prior to sleep onset have five-folds
15
higher odds of being obese.

This
study
showed
that
chronotype
is
significantly
associated with chrononutrition
profile
and
chrononutrition
profile is associated with weight
status of school children, thus,
summarising the importance of
having regular sleep-wake pattern
and proper time-related dietary
patterns in maintaining the
normal weight status of children.

