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Abstract.  Online media are potentially useful teaching resources, 
especially for students studying from home during the coronavirus 
disease (COVID-19) pandemic.  Previous research found that this 
method can improve understanding of the material other than the 
face-to-face method.  This study evaluated whether online nutrition 
education could influence the sugar, salt, and fat diet of elementary 
school students.  Semarang City served as the site of this experimental 
study.  Participants in this study were given a weekly online nutrition 
education intervention for eight weeks.  Based on the inclusion and 
exclusion criteria, 100 students were randomly selected and divided 
into two groups, so that 45 students remained until the end of the study 
in the control group, while the intervention group had 39 students.  
Data on general characteristics, self-reported anthropometry, sugar, 
salt, and fat eating patterns, and variables influencing social media use, 
were gathered.  The data were analyzed through descriptive, bivariate, 
and multivariate analyses.  In this study, students used YouTube more 
often (83.7%) than other social media platforms.  The intervention 
caused a shift in the students’ dietary patterns.  The scores of fried 
food consumption in both groups and sugary food consumption in the 
control group varied before and after the interventions.  There was 
no difference in the delta scores between the intervention and control 
groups; however, it was 4.1 times harder for female students than for 
male students to change their eating habits.  Even though there was 
no significant difference between the two groups, online nutrition 
education could alter high-sugar and high-fat diets.

Keywords:  sugar-salt-fat intake, eating pattern, online, nutrition education, 
students
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INTRODUCTION

The World Health Organization (WHO) argues energy imbalance 
between calories taken and calories expended mainly causes obesity 
and overweight.  Globally, people consume more calories from fats and 
sugary foods while exercising less.  Trends in sedentary work, changes in 
transportation, and urbanization may trigger changes in dietary patterns.  
However, policies related to health, agriculture, transportation, urban 
planning, the environment, food processing, distribution, marketing, and 
education are not lacking and lead to unstable changes in diet and physical 
activity (WHO, 2022).

The number of overweight or obese individuals in the world increased 
(Mazidi et al, 2018; WHO, 2022).  Obesity was prevalent in 15-year-old 
Indonesian adolescents (MOH RI, 2019).  High pre-pregnancy body mass 
index (BMI) of mothers, cigarette exposure in the prenatal stage, excessive 
gestational weight gain in mothers, as well as high and fast infant birth 
weight gain are risk factors for obesity in childhood (Woo Baidal et al, 
2016).  Some studies found other risk factors such as gestational diabetes, 
child receiving care in day care, weak emotional bond between mothers and 
infants, low socioeconomic status, reduced infant sleep, inappropriate bottle 
use, consumption of solid food before four months of age, and antibiotic 
exposure among infants (Woo Baidal et al, 2016).

There is no evidence for a hypothesis that child obesity was a 
standalone risk factor for adult blood lipid status, insulin levels, metabolic 
syndrome, or type-2 diabetes.  The lower end of the BMI range in infancy 
is also associated with obesity in adulthood, and child BMI and metabolic 
factors show weak negative associations (Lloyd et al, 2012).  The transition 
from childhood to adulthood is influenced by various factors, such as the 
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consumption of healthy food, lifestyle, and BMI control (Kansra et al, 2021).  
Considering this issue, WHO advises individuals to reduce salt, sugar, and 
fat consumption to avoid obesity.  The WHO’s program of obesity prevention 
is aimed at planning dietary health services and evaluating the initiatives 
taken (WHO, 2012; WHO EURO, 2013).

In the last couple of years, students have faced learning challenges 
due to the COVID-19 pandemic.  They utilized social media and the internet 
frequently.  In Thailand, the proportion of students who drank tea or coffee 
with milk and sugar during online learning increased during the pandemic.  
Skipping breakfast and drinking sugary beverages more frequently were 
substantially connected with increased online learning duration (Chusak 
et al, 2022).  On the other hand, social media may also be a great tool for 
controlling dietary habits despite many concerns about the negative aspects 
(Brug et al, 2005).  According to the findings of a study conducted on Hong 
Kong students, online learning satisfaction and preferences in students are 
determined by the techniques and appreciation of teachers during learning, 
which creates excitement during online learning.  Students in grades 3 to 
6 are more satisfied with online learning than students in grades 1 and 2 
(Zheng et al, 2022).  A review of the efficacy of online education in the United 
States discovered no difference in efficacy between online and face-to-face 
education, even in studies with large samples and random assignment 
experimental designs.  An online learning environment with adequate 
facilities, easy two-way communication, and instruction suited to students’ 
needs improved effectiveness (Means et al, 2009).  This study, therefore, 
analyzed how online nutrition education could be valuable for controlling 
sugar, salt, and fat intake to prevent obesity in childhood, especially among 
Indonesian students. 

 

MATERIALS AND METHODS

The design of this study was a quasi-experimental.  This study was 
carried out in Semarang City between October and November 2021 when 
public activities were restricted due to the COVID-19 pandemic.  Four primary 
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schools willing to participate were enlisted for this study.  The recruited 
students were aged 10 and 12 years and they had to obtain consent from their 
parents before participating in this study.  Only students who met the criteria 
were included as the research participants.  The criteria were having the 
ability to access the internet and social media, read questionnaire questions 
and provide answers.  A total of 100 students were selected randomly, and 
49 students were in the control group while 51 students in the intervention 
group.  At the end of the study, there were 32 students in the control group 
and 45 students in the intervention group.  The sampling protocols of the 
study have been described in previous publications (Mahmudiono et al, 
2021) and the ethical feasibility of this study was approved by the Health 
Research Ethics Committee Universitas Airlangga School of Medicine (No. 
98/EC/KEPK/FKUA/2021). 

The interventions consisted of eight weeks of regularly scheduled 
nutrition education on an online platform with a module and report cards 
on sugar, salt, and fat intakes, and facilitators who had received training 
in nutrition education taught the class.  In this study, the control group 
received two education sessions about food safety that were different from 
the topics presented to the intervention group.  Documentations were taken 
from students’ literacy competency in Indonesian, self-reported nutritional 
status (BMI/age), social media preferences, frequency of social media use, 
and dietary habits related to sources of sugar, salt, and fat.  Data reporting 
on student weight and height comes from self-measurement at home assisted 
by parents and ensures that they have valid weight and height measurement 
equipment at home.  Nutritional status was categorized based on the WHO’s 
classification of z-score for children aged 5-19 years, greater than +1 standard 
deviation (SD) for overweight, greater than +2SD for obesity and lesser than 
-2SD for thinness (de Onis and Lobstein, 2010).

We assessed them by assigning a score of 0 to 4 in contrast to their 
eating frequency to see a clearer distinction in food consumption patterns.  
The score of eating pattern is captured through their consumption in a week, 
where the maximum value is 4 if students never consume and zero if they eat 
every day.  The total score ranged from 0 to 12 from fried, savory, and sweet 
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food consumption.  Fried foods are all foods cooked by frying in vegetable 
oil, while foods that are dominated by salty or savory flavors are tasted by 
students and packaged food products with high salt content labels that have 
been informed during education are defined as salty or savory foods.  Foods 
with a sweet taste and based on labels on food packaging containing sugar 
are referred to as sweet foods.  So that students who get high scores are 
those who less frequently eat fried foods, salty and sweet foods.  The general 
characteristics and consumption patterns of the students were described.  
Afterward, the Wilcoxon test was performed to evaluate the intervention 
effect, and logistic regression analysis was used to determine the variables 
with the greatest impact on changes in the consumption pattern scores.   
The significance level of the applied tests was determined using a p-value 
of 0.05.

 

RESULTS

The general characteristics and nutritional quality of the two groups 
did not significantly differ before the intervention.  Almost 40% of the total 
students were initially overweight and obese (Table 1), and some students 
were malnourished.  During the pandemic, students faced online schooling 
and a few days a week for limited face-to-face learning.  Their daily physical 
activity, diet, and lifestyles before and during the pandemic were different. 

Most students consumed sugary and savory food 1-2 times a day 
and fried foods around 3-4 times a day.  There was no difference in the 
consumption of sugary, savory, and fatty food between the intervention and 
control groups before the intervention.  After the intervention, their eating 
habits changed.  About half of total students reduced consuming fried food 
from 3-4 times a day to 1-2 times a day (50.6%), and more than half of them 
less consumed sugary and savory food and beverages to once or twice daily.  
Before and after the intervention, the two groups showed different scores in 
the consumption of fried food, and the control group also showed a decrease 
in sweet food consumption (Table 2).  However, there was no difference in 
the delta scores of the intervention and control groups.
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Gender was identified as the primary factor in a multivariate analysis 
that influenced the variations in consumption scores.  It was typically 4.1 
times harder for female students than for male students to alter their food 
consumption habits according to the logistic regression equation model 
which had a 76% accuracy rate.

 

DISCUSSION

Prior research was conducted to study improvement in knowledge 
about healthy diet through education.  In China, a regular diet curriculum 
for elementary school students was an effective way to lower salt intake 
for both the children and their families (He et al, 2015).  A review study 
revealed that worldwide consumption of sweetened beverages rises, and 
this is a significant factor in both child and adult obesity (Ponzo et al, 2021).  
Given the need for energy and the micronutrients that are soluble in fat for 
growth, reasonable fat intake is still needed.  When saturated fatty acids are 
replaced with polyunsaturated fatty acids, this leads to a significant decrease 
in total cholesterol, Low-density Lipoprotein (LDL) cholesterol, or both.   
On the other side, increasing fat intake might also raise trans-fatty acid intake.  
If not controlled properly, it encourages the accumulation of abdominal fat, 
which leads to weight gain (Jawaldeh and Al-Jawaldeh, 2018).

In addition to providing sustainable health education through a regular 
curriculum, educational facilities, and a conducive-school environment, it 
is necessary to increase student knowledge about food sources, particularly 
the roles and dangers of sugar, salt, and fat contents in metabolism, as well 
as dietary control.  The online education may be a great way for improving 
dietary status, but it requires more active participation from educators and 
students (Brug et al, 2005).  The interaction and involvement of students 
in this study was shown by students following all assignments that were 
inserted during education and self-reporting of the food consumption they 
ate every week.

Improving health-related attitudes toward food choice and nutrient 
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intake needs good communication, and well-thought information delivery 
relevant, meaningful, and practical to the recipients’ knowledge, culture, and 
behavior (Ponzo et al, 2021).  Even though nutrition education was conducted 
regularly for two months with enough support, it had not demonstrated a 
significant effect on students’ food preferences.  Referring to a study in China, 
primary school students decreased salt consumption after participating in a 
3.5-month program (He et al, 2015).  Reducing salt and sugar intake is more 
challenging than fat intake among children.  A feasible technique to further 
lower intakes of salt, sugar, and fat is a gradual and steady reduction in 
flavor.  Reduction of sodium is a challenge because salt is not only used 
for sensory purposes but also for preservation.  Sugar, like salt, is used for 
sensory purposes as well as food preservatives.  The labels of packaged 
foods should be monitored for hidden sugars and salts.  The salty and sweet 
flavours that children are attracted to may have something to do with the 
introduction of these flavours during their first food introduction (Ponzo 
et al, 2021).

This current study argued that gender had an impact on food 
preferences.  In America, female elementary school students were more 
likely to prefer sweets, fruits, and vegetables than male students.  When 
transitioning from elementary to middle school levels, vegetable choices 
among female students declined, but vegetable preferences of male students 
exceeded those of female ones (Caine-Bish and Scheule, 2009). 

This current study discovered that male students had a worse 
nutritional status than female ones, making it easier for them to change sugar, 
salt, and fat intakes.  A study in Mexico supports the finding by stating that 
someone who is aware of their abnormal nutritional status was more likely 
to adjust their diet immediately (López-Gamiño et al, 2012).

In summary, the eating patterns in both intervention and control 
groups positively changed after the interventions, but there was no 
significant difference in the improvement between the groups.  The most 
important determinant in reducing sugar, salt, and fat intake was gender.  
Food preferences and attempts to enhance nutrition were also influenced 
by nutritional status.
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