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Abstract

Introduction: As of 31st December 2021, there have been 4,262,540 confirmed cases of COVID-19, including 144,088
death cases in Indonesia. COVID-19 pandemic has affected the nutrition aspect, as an increasing number of
undernutrition children also increases risk of obesity. Our group conducts webinars with the purpose of increasing
public knowledge and awareness regarding general well-being: importance of adequate nutrition to increase immunity
in the COVID-19 pandemic. The purpose of the study is to examine webinar participants' knowledge before and after
webinar.

Method: The webinar conducted through a zoom meeting for 2 hours consists of 1 hour education and 1 hour question
and answer session. The participants asked to fill a pretest before the webinar session and posttest after the webinar
session. The results were statistically examined to determine the difference between pretest and posttest score.

Results: The webinar participant’s demographic characteristics were dominated by 17-45 years old age group, high
school graduates, and female participants. There is a significant difference (p<0.05) between pre and post-test score
evaluated using Wilcoxon signed-rank test. After the webinar, there is a decreased number of participants with low-
level nutritional knowledge from 31 to 23 participants.

Conclusion: There is an increase in knowledge about the importance of adequate nutrition to increase immunity in the
COVID-19 pandemic from pre and post-test data. Thus, this webinar contributes to providing knowledge to participants
in supporting the strengthening of socialization of adequate nutrition during COVID-19 pandemic.
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1. Introduction

Novel coronavirus severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) first found on 30 December 2019 in
Wuhan, China and named as coronavirus disease 2019 (COVID-19) by World Health Organization (WHO) by 11
February 2020 [1]. The COVID-19 pandemic by now has been found all over the world. Globally, per 29 December 2021,
there have been 281,808,270 confirmed cases of COVID-19, including 5,411,759, reported to WHO. As of 27 December
2021, a total 0of 8,687,201,202 vaccine doses have been administered [2]. The first cases of COVID-19 in Indonesia were
discovered on 2 March 2020 [3]. Presently as of 31 December 2021, there have been 4,262,540 confirmed cases of
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COVID-19, including 144,088 death cases. COVID-19 vaccination programs in progress, as of 160,012,443 first dose of
vaccine have been administered [4].

The COVID-19 pandemic has been going on for over 1 year and its impact has affected various sectors: politics,
education, economy, social, culture, and health. As in education, the traditional learning method characterized by
classroom and outside the classroom teaching undergoes rapid shifts to online distance learning [5]. Students' mental
health is also greatly affected as they experience anxiety and emotional disturbances [6]. The economic impact was
expected to be severe, by increasing the poverty rate to 16.6% [7]. Tourism in Indonesia also experiences a crisis by
decreasing tourist visits [8].

In the nutrition aspect, the COVID-19 pandemic could increase the possibility of obesity by curfew restrictions resulting
in physical activities limitation while food intake has increased more than necessary [9]. By 2022, COVID-19 impact
could result in an additional 9.3 million wasted children and 2.6 million stunted children, 168,000 additional child
deaths, 2.1 million maternal anaemia cases, 2.1 million children born to women with a low body mass index (BMI).
Pandemic-related economic disruption could increase household insecurity. Poor society has shifted to cheaper sources
of calories such as starch and cereal. Consumption of nutrient-rich fruit, vegetables, dairy, and meat will decrease. Health
service collapse accounts for a reduction in the coverage of essential nutrition programs (school feeding and
micronutrient consumption). Stunting reduction program coverage and immunization are also affected by the limitation
of mobilization and occupation of health services by COVID-19 patients [10].

Based on the evidence above, our group decided that education towards the community about general wellbeing is
needed. We plan the program as a webinar entitled “Boosting Immune during a Pandemic through Food”. The purpose
of this webinar is to increase public knowledge and awareness regarding general well-being: the importance of
adequate nutrition to increase immunity in the COVID-19 pandemic. The purpose of the study is to examine webinar
participants' knowledge about the importance of adequate nutrition to increase immunity in the COVID-19 pandemic.

2. Material and methods

The webinar held on 3 July 2020 through a zoom meeting for 2 hours, consists of 1 hour of education and 30 minutes of
question and answer session. The webinar was attended by 60 participants, they were asked to fill a pretest before the
webinar session and posttest after the webinar session. The results were statistically analyzed to determine the
difference between pretest and posttest scores. The education session presented by Dr. Widati Fatmaningrum dr.,
M.Kes., Sp.GK through PowerPoint slides. The main content of the slide is: 1) Explanation of the basic science of balanced
nutrition, 2) Signs and symptoms of malnutrition and its effect on immunity, 3) The importance of maintaining nutrition
for immunity during a pandemic, 4) Food ingredients that can increase immunity, and 5) How to maintain healthy body
weight during a pandemic. The question and answer session was led by the moderator and the participants asked the
question through zoom chat, raise hand feature, and directly.

We examined respondent characteristics by analyzing age, gender, and educational background characteristics. The
pretest and posttest scores classified the level of participants' knowledge about diet and nutrition to optimize the
immune system into low (<70), moderate (70-80), and high (90-100). The difference between pretest and posttest score
was statistically examined by Wilcoxon signed-rank test if the distribution was not normal and Paired T-Test if the
distribution was normal. We also compare the number of low, moderate, and high levels of knowledge before and after
the webinar to examine if there is an increased/decreased number between each level.

3. Results and discussion

3.1. Demographic Characteristics

Only 52 out of 60 participants filled the pre-test and post-test completely. The demographic characteristics of webinar
participants are summarized in table 1. Most of the participants were aged 17-45 years old (82.69%) and graduated
from high school (67.31%). There were more female respondents (78.85%) than the male counterpart (21.15%).
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Table 1 Characteristics of Respondents by Gender and Age

Respondent Characteristics | Respondent
F %
Age
<17 years old 3 5.77
17-25 years old 43 82.69
26-35 years old 3 5.77
36-45 years old 1 1.92
45-56 years old 2 3.85
Gender
Male 11 | 21.15
Female 41 78.85
Educational background
Middle school 4 7.69
High School 35 | 67.31
Associate degree 4 7.69
Bachelor degree 9 17.31

3.2. Nutritional Knowledge

Participants’ knowledge about the diet required to optimize the immune system was assessed and classified into low,
moderate, and high based on the pre- and post-test scores. Table 2 shows the distribution of correct and wrong answers
for the ten nutritional questions. The pretest means score was 61.54+19.14 which is categorized into the low-level
nutritional knowledge, while the post-test mean score is 69.42+19.55 which still falls into low-level knowledge category.
Based on Wilcoxon signed-rank test, there is a significant difference (p<0.05) between the pre- and post-test scores.
After the webinar had ended, the number of participants with low-level nutritional knowledge decreased from 31 to 23.
As many as 25 participants (48.08%) had higher post-test scores than pre-test scores.

Table 2 Distribution of Knowledge Parameter regarding Diet for Optimizing the Immune System during Pandemic

Parameter Pre-test Post-test
Correct Wrong Correct Wrong
answer answer | answer answer

Definition of diet 30 22 34 18

Classification of micronutrients and macronutrients 24 28 26 26

Essential nutrients for immune system 36 16 35 17

Pillars of balanced diet 13 39 17 35

Definition of balanced diet 41 11 48 4

Factors affecting daily energy requirement 44 8 45 7

Normal BMI 42 10 45 7

Natural source of vitamins 48 4 50 2

Portion control for balanced diet 15 37 24 28

Effects of malnutrition on immune system 26 26 36 16
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Table 3 Descriptive Statistic of Pre-Test and Post-Test Score

Population Pre-Test Post-Test

Min | Max | Mean | SD Min | Max | Mean | SD
Gender
Female 10 100 | 61.46 | 19.69 30 100 | 68.05 | 20.03
Male 30 90 61.82 | 17.79 50 100 | 74.55 | 17.53
Age
<17 years old 50 80 66.67 | 15.28 40 60 50.00 | 10.00

17-25 years old 20 100 | 62.09 | 17.80 30 100 | 70.47 | 19.51
26-35 years old 60 90 70.00 | 17.32 50 90 63.33 | 23.09
35-45 years old 80 70 80.00 - 70 70 70.00 -

46-56 years old 10 30 20.00 | 14.14 70 100 | 85.00 | 21.21

Educational background
Middle school 50 80 62.50 | 15.00 | 40 60 50.00 | 8.17
High school 20 100 | 63.14 | 18.11 | 30 100 | 69.43 | 19.84
Associate degree 10 60 40 21.60 50 100 | 72.50 | 20.62
Bachelor degree 30 90 64.44 | 20.68 50 100 | 76.67 | 18.03
Total 10 100 | 61.54 | 19.14 | 30 100 | 69.42 | 19.55

Table 4 Result of Wilcoxon Signed-Rank Test for Pre-Test and Post-Test Score

Level of knowledge | Pre-test | Post-test Rank P
Negative | Positive | Ties
Low 31 23
9 25 18 0.003
Moderate 15 15
High 6 14
Mean 61.54 69.42

4. Discussion

In this pandemic era, education about nutrition is very necessary. Although no food supplement can prevent or cure
COVID-19 infection, nutrition is one of the important aspects that can influence the immune system to fight infection. In
addition, the consumption of good nutrition will also reduce the risk of other health problems such as obesity, heart
disease, diabetes and some types of cancer [11].

In this webinar, all participants were asked to fill out a pre-test before the webinar session and a posttest after the
webinar session. Based on the Wilcoxon signed-rank test, there is a significant difference (p<0.05) between the pre- and
post-test scores. The pre-test mean score was 61.54+19.14 which is categorized into low-level nutritional knowledge,
while the post-test mean score is 69.42+19.55 which still falls into low-level knowledge category. The low-level
nutritional knowledge in the pre-test was possible because the participants had never received nutrition education
before. However, after the webinar ended, there was an increase in the average post-test scores compared to the pre-
test scores, but it was still in the low-level nutritional knowledge category. This may be related to the educational status
of the participants, which were dominated by high school students. In accordance with previous study which states that
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nutritional knowledge of Kuwaiti high school students was not only low but also may lead to unhealthy futuristic
prospects [12].

A person's level of education is related to a person's level of health. The higher a person's education level, the easier it
is to accept the concept of healthy living including the nutritional aspect independently, creatively, and sustainably [13].
This is similar to the results of this webinar, which illustrates that the higher a person's education level, the higher an
average post-test score obtained.

According to Irnani & Sinaga [14], the low level of nutritional knowledge can be caused by several factors, including
internal factors, external factors, and technical factors. Internal factors that can affect nutritional knowledge include
physical and psychological aspects of participants who differ between individuals. The physical aspect includes the
condition of the senses, physical health, and limbs when attending this webinar, while the psychological aspect includes
the level of intelligence, disposition, emotional state, willpower, fantasy power, and logic. External factors that can affect
the level of nutritional knowledge come from the surrounding environment such as noise factors, room conditions (light,
temperature, smell), and people or objects around that disturb the participant’s concentration when doing pre-test and
post-test about nutritional knowledge. The technical factor is related to the method of delivering nutrition material, in
which this webinar is carried out with a limited duration.

Increased scores of the post-test results showed that the material presented was sufficiently understood by the
participants. When viewed from each question, in general, there is an increase in the number of correct answers in the
post-test. Gegenfurtner & Ebner [15] explained the effectiveness of webinars can be assessed in several ways, one of
which can be assessed in terms of participants' development from pretest to posttest, measuring their relative increase
in knowledge and skills. However, participants developed more knowledge and skills from pretest to posttest if the
webinar duration was longer. This positive association between duration and learning seems intuitive because
participants had longer exposure and thus more time to develop their knowledge and skills. But, the duration of the
webinar must be adjusted to the target participants. The webinars usually run from 60 to 120 minutes [16]. If the
duration is longer, it is feared that participants, especially the general public, will be bored so they cannot concentrate
on listening to the material presented [17]. When the webinars prolonged 90 minutes, the participants were started to
leave [18]. This is different from the webinar in higher education and professional training, which is considered more
effective if it is carried out in a single webinar with a long duration than in a repeated webinar [15].

To increase the public's nutritional-knowledge level, additional education using other media is needed. According to
Jatmika et al [19], health promotion media are classified into three types, namely print media such as booklets, leaflets,
rubik's and posters; electronic media such as video; and outdoor media such as billboards and banners. In principle, the
more senses involved in receiving messages and health information from a media, the easier it will be for recipients to
understand it. Dissemination of this information can be done online through social media. According to Sampurno,
Kusmuandyoko, and Islam [20], social media culture in Indonesia can act as a teacher who is able to educate the public
regarding COVID-19 because it is able to provide opportunities for indirect individual interactions.

5. Conclusion

There is an increase in knowledge about the importance of adequate nutrition to increase immunity in the COVID-19
pandemic from pre and post-test data. Thus, this webinar contributes to providing knowledge to participants in
supporting the strengthening of socialization of adequate nutrition during the COVID-19 pandemic.
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