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Abstract

The use of vitamins and micronutrients as an immunity enhancer during the COVID-19 pandemic
is needed. The use of vitamins and micronutrients as immunity boosters during the COVID-19
pandemic is very much needed. The description of vitamin needs can be predicted from vitamin
sales carried out by network online pharmacies in Indonesia. Vitamins C and E are antioxidants
that indirectly have a role as an antiviral. Vitamin D can increase immunity, so its availability is
important during the COVID-19 pandemic. This study compares vitamin sales before and during
the COVID-19 pandemic at online pharmacies in Indonesia as a description of vitamin use in the
community, and their availability by the pharmaceutical industry so that the government can take
policies to accelerate this period. The study began by taking master data of all vitamin sales from
January 2019 to December 2020 at one of the online pharmacies in Indonesia. Data on all sales
each year were grouped based on vitamin content, namely single vitamins, containing two
vitamins, and multivitamins (more than two vitamins) and then compared them. Data analysis
used the independent t-test, and if the data was not normal and homogeneous, it was processed
using the Mann-Whitney test by SPSS version 26 software. The results showed that there was a
significant difference between sales of vitamin C (p<0.05), vitamin E (p<0.01), a combination of
vitamins B and C (p<0.05), vitamins B and E (p<0.05), and multivitamins (p<<0.001) in online
pharmacy networks in Indonesia before and during the COVID-19 pandemic. Interestingly, sales
of vitamin D did not increase significantly during the COVID-19 pandemic due to limited supplies
from pharmaceutical companies even though vitamin D is very important for increasing
immunity, thus giving rise to the policy of the Indonesian Ministry of Health to utilize sunlight as
the main source of vitamin D.
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1. INTRODUCTION

World Health Organization (WHO) is working with the Indonesian government to
monitor the situation and prevent the spread of Covid-19 in Indonesia (World Health
Organization, 2022). To bring the pandemic to the end and increase immunity, every country
implemented vaccination programs even use traditional medicine combine with “western
medicine” (Murdiana et al., 2022). Consumption of micronutrients, i.e., proven vitamins and
minerals, increases immunity; thus, it can oppose infection (Philipp et al., 2021). Vitamin sales
before and during the pandemic illustrate the consumption of vitamins that increase immunity
against COVID-19, but there are exceptions based on Indonesia's geographical location as an
equatorial zone rich in sunlight. Acute respiratory distress syndrome (ARDS) causes the most
morbidity of COVID-19, which is the result of oxidative stress caused by the formation of
cytokines and free radicals. Vitamin C and other antioxidants are recommended for ARDS (Al-
Obaidi et al., 2021). Numerous functions of vitamin C include the indirect antiviral effect as
immunomodulatory, antiinflammatory effect (Abobaker et al., 2020) and has previously been
used to treat septic shock and severe sepsis (Hiedra et al., 2020; Earar et al., 2020; Michele et
al., 2020; Darbar, Saha, & Agarwal, 2021). A randomized clinical trial study on COVID-19
survivors aged 20-60 years old in Rome, Italy, found that giving L-arginine plus vitamin C
increased patients' ability during COVID-19 (Tosato et al., 2022). Research conducted using
the Google Trends website provided by Google stated that Vitamins D and C were the most
frequently searched vitamin types in Turkey and worldwide during the COVID-19 pandemic
(Cimke & Gurkam, 2020).

Vitamin D also reduces the risk of infection by inducting cathelicidins and defensins thus
it decreases the level of virus replication and reduces the concentration of cytokine
proinflammatory which causes inflammation as well as increases anti-inflammatory cytokine
(Grant et al., 2020). The control of the renin-angiotensin system (RAS), cellular innate and
adaptive immunity, and physical barriers are three potential mechanisms by which vitamin D
may reduce infection and mortality in Covid-19 (Annweiler et al., 2020). Calcitriol is in the
form of active vitamin D, which is metabolically active and influences hosts’ immunity
(Juzeniene et al., 2010). Patients with vitamin D hypovitaminosis are at risk of getting
maintenance intensively in the hospital and have a risk of death tall (Carpagnano et al., 2021).
Vitamin D deficiency (<20 pg/ml) and insufficiency (<30 pg/ml) of serum 25
hydroxycholecalciferol increase the risk of acute respiratory tract infections. Vitamin D
supplementation reduced the relative risk of acute respiratory tract infection by about 8% with
the strongest effects in patients receiving daily or weekly boluses (Philipp et al., 2021). Therapy
priority for vitamin D in oral form. Vitamin D has a margin of safety-wide and small reporting
side effects (Bradley et al., 2020). A study in Jordan using the online Immune Status
Questionnaire found that less than 50% did not receive vitamin D supplements in Pandemic
COVID-19 (Nawaiseh et al., 2023), supported by research in Japan, productive women stated
that during the pandemic they did not get enough vitamin D supplements and sunlight
(Tsugawa et al., 2022). Research in Poland describes a decrease in vitamin D levels in
pediatrics during the pandemic compared to before (Rustecka et al., 2021) and adult in Korean
to prolong healing (Kwon & Kang, 2022).

Vitamin E is already proven as an antioxidant. The supplementation of vitamin E
probably decreases the production of pro-inflammatory cytokines (Michele et al., 2020), and
indirect by affecting inflammatory mediators generated from other immune cells (Lewis et al.,
2019). Supplementation of vitamin E can improve the function of the immune system and
reduce the risk of infection. Modulation of immune function by vitamin E has clinical relevance
as it affects host susceptibility to infectious diseases such as respiratory infections (Lewis et
al., 2019). Vitamin E deficiency affects both humoral and cell-mediated immune processes
because it is particularly abundant in the membrane of immune cells (Paec & Wu, 2017).


https://doi.org/10.31965/infokes.Vol23.Iss2.1518
https://doi.org/10.31965/infokes.Vol23.Iss2.1518

227 | _https://doi.org/10.31965/infokes.\Vol23.Iss2.1518

Vitamin A increasing the response of immunity against respiratory pathogens. Current
vitamin A deficiency infection will increase morbidity and mortality risk from pulmonary tract
infection. The severe morbidity and mortality from infectious diseases may be decreased by
taking vitamin A supplements (Michele et al., 2020). Lack of Vitamin A may hinder the lung's
capability to repair damaged epithelial surfaces, which could result in long-lasting scarring,
lung fibrosis, and diminished pulmonary function (Stephensen & Lietz, 2021). Enrichment of
immunoreaction, suppression of inflammatory response, and biological processes involving
reactive oxygen species are some of the ways that Vitamin A attacks SARS-CoV-2 (Li et al.,
2020).

Several studies on mice and humans have demonstrated that vitamins B6 and B12 are
crucial increase immune response. Their deficiencies have been linked to decreased B
lymphocyte production due to their slowed proliferation. Rats with vitamin B6 deficiency have
decreased thymus activity, while older individuals with this deficiency have altered T helper
cell activities and IL-2 production (Michele et al., 2020).

Soft tissue is guarded against calcification by the matrix gla protein (MGP), a vitamin K-
dependent protein. As an autologous defense mechanism to prevent irreversible injury, MGP
synthesis is increased. MGP requires vitamin K-dependent activation for functionality, which
may deplete vitamin K stores and induce a deficiency in patients with SARS-CoV-2 infection
(Visser et al., 2022) Several vitamins are recommended to increase immunity, specifically
during the COVID-19 pandemic. Therefore, this study compares the use of vitamins sold by
online pharmacy networks in Indonesia before and during the COVID-19 pandemic, which
illustrates the need for vitamins by the community and the policy solutions of the Indonesian
government if these important vitamins are not available.

2.  RESEARCH METHOD

This research uses study survey analytics with a cross-sectional design. The research data
were taken from the master data (big data) from one of the largest online pharmacy networks
in Indonesia. The sample of this study was all sales populations of vitamins, single, double and
multivitamins, that occurred in January 2019 (2019 was the period before the pandemic) to
December 2020 (2020 was when the pandemic occurred).

Data collection was carried out in January 2021 after all data was collected. Sales data in
2019 and 2020 from all vitamin brands were grouped based on the vitamin content, namely
single vitamins (A, B, C, D, E, K), preparations containing 2 vitamins (A + D, B+ C, B + E,
C + E, C + D) and multivitamins (more than 3 vitamins). Data analysis was carried out by
calculating the number of vitamin sales that occurred before and during the pandemic, the
percentage increase in sales for each brand vitamins and than add them, mean + SD and the
significance of the increase in sales.

The analysis of the significance of the number of sales was carried out using the
independent t-test if the data was more than two types. Meanwhile, if the paired t-test does not
meet the requirements of normality and homogeneity, the Mann-Whitney test is carried out.
The analysis was carried out using SPSS 26 software.

3.  RESULTS AND DISCUSSION

During the COVID-19 pandemic, there are increasing needs and requests from the public
for multivitamins as a prevention effort toward transmission of COVID-19 (Food and Drug
Supervisory Agency - Republic of Indonesia, 2023). Many vitamin brands are sold in one
online pharmacy in Indonesia. Multivitamins are the most common vitamin combinations.
They are reliable supplements that can increase body health. The development of multivitamins
to ensure continuous health in an easier way is challenging to fulfill the public's need for health
(Shreenidhi & Arivarasu, 2020).
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Table 1. The Percentage of sales improvement before the pandemic and during the COVID-19
pandemic.

Types of vitamins Types of brands Sales Sales Percentage
that are sold on Amount Amount Enhancement

the market (n) 2019 2020 Sales (%)

Vitamin A 1 56 64 14,29
Vitamin B 69 4473 13297 197,27
Vitamin C 33 3785 10336 173.08
Vitamin D 24 1427 2456 72,11
Vitamin E 19 399 2188 448,37
Vitamin K 1 280 931 232.5
Vitamins A and D 6 45 140 211,11
Vitamins B and C 31 1306 17355 1228,87*
Vitamins B and E 10 412 983 138.59
Vitamins C and E 3 235 568 141.7
Vitamins C and D 8 203 1147 465.02
Multivitamins 119 3187 16322 412,14

Table 1 shows that all sales of vitamins increased, but most were combinations of
vitamins B and C; this is in line with research in Turkey and around the world that interest in
vitamins has increased since the start of the COVID-19 pandemic (Cimke & Gurkam, 2020).
Deficiency in B vitamins, especially thiamine (B1), can significantly impair cell function, and
the body's immune system is needed to eliminate the SARS-CoV-2 virus, as well as cause
inflammation so that it causes more severe symptoms (Shakoor et al., 2021). Riboflavin (B2)
and UV light are effective against the MERS-CoV virus, which means they can also help fight
SARS-CoV-2. Niacin (B3) reduces neutrophil infiltration and exhibits anti-inflammatory
effects in patients with ventilator-associated lung injury. Pantothenic acid (B5) has the function
of increasing wound healing and reducing inflammation. Pyridoxal 5'-phosphate (PLP) is the
active form of pyridoxine, which functions to reduce the symptoms of COVID-19 by regulating
the immune response, reducing pro-inflammatory cytokines, maintaining endothelial integrity,
and preventing hypercoagulability. Folic acid (B9) is important for DNA and protein synthesis
and in adaptive immune responses. Cobalamin (B12) acts as a modulator of the gut microbiota
and decreased levels of B12 increase methylmalonic acid and homocysteine, resulting in
increased inflammation, reactive oxygen species, and oxidative stress. SARS-CoV-2 can
interfere with the metabolism of vitamin B12 (23), so vitamin B12, especially mecobalamin,
functions as a damper for the symptoms of COVID-19 (dos Santos, 2020).

Vitamin C (ascorbic acid) is a water-soluble micronutrient that has high antioxidants in
enhancing the immune system, supporting the epithelial barrier against the entry of pathogens
and the cellular function of the innate and adaptive immune system (Jodo et al., 2020). Vitamin
C supplementation increases the oxygenation index in patients infected with COVID-19
(Shakoor et al., 2021). The antiviral effect of vitamin C plays a role in the production of
antiviral cytokines (IFN o/p) or even binding to viruses (Bae & Kim, 2020).

Additionally, vitamin C may even directly impact viruses by binding to them and
potentially inhibiting their replication. Vitamin C is known for its antioxidant properties, which
help protect cells from oxidative stress and inflammation. It also plays a crucial role in
supporting the immune system, enhancing the function of both innate and adaptive immune
responses. Vitamin C promotes the production of antiviral cytokines, such as interferon-
alpha/beta, essential for combating viral infections. Additionally, vitamin C has been shown to
have direct antiviral activity, as it can bind to viruses and inhibit their replication (Bae & Kim,
2020).
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The multivitamin in this study is a dosage form consisting of 3 or more vitamins. The
number of multivitamin trademarks in Indonesia is the highest. The surge in sales of vitamins
is primarily observed in the case of vitamin E, as well as combinations of vitamins C and D.
This trend can be attributed to the Indonesian population's adherence to the information
provided by the Indonesian Ministry of Health regarding the specific benefits of these vitamins
in preventing the harshness of SARS-CoV-2. By following the recommendations outlined by
the Ministry of Health, individuals seek out these particular vitamins to enhance their immune
system and reduce their susceptibility to the virus.

Vitamin E sales showed a high percentage increase of 448.37%, the 3rd highest after the
combination of vitamins B and C and the combination of vitamin C and D. Vitamin E is one
of the most potent immune-modulating substances available. Vitamin E supplementation
improves innate and adaptive immunological responses, increases leukocyte phagocytic
capacity, and decreases bactericidal activity (Lewis et al., 2019). Not all vitamins have
experienced a significant increase in sales.

Table 2. The sales analysis of significance increases before and during the pandemic.

Mean = SD Mean+SD p-value Method Testing
Types of vitamins (Before (During

Pandemic) Pandemic)
Vitamin A - -
Vitamin B 64.82 + 143.29 192.71 + 312.27 0.778 Mann Whitney
Vitamin C 114.70 £262.09 313.21 £519.5 0.033* Mann Whitney
Vitamin D 59.46 +£132.04 102.33 +215.32 0.247 Mann Whitney
Vitamin E 21.0£23.24 115.16 £116.27 0.001** Independent T-Test
Vitamin K - -
Vitamins A and D 7.5+£10.37 23.33+2542 0.211 Independent T-Test
Vitamin B and C 42.13 £ 66.2 559.84+1205.35 0.011* Mann Whitney
Vitamin B and E 41.2 £36.61 98.3 £82.80  0.047* Independent T-Test
Vitamin C and E 78.33 £ 58.31 189.33 +£134.70 0.628 Mann Whitney
Vitamin C and D 25.37+24.76 143.38 £198.68 0.085 Independent T-Test
Multivitamins 26.78 £43.56 137.16 =315.71 0.000%*** Mann Whitney

Description: Significance of increase in vitamin sales before compared to during the pandemic *p<0.05; **p<0.01; ***p<0.001

Table 2 shows that several vitamins have experienced a significant increase in sales.
Vitamin A and single vitamin K only have 1 type of brand circulating in the market; thus, they
cannot be compared in significance between before and during the COVID-19 pandemic, and
even though there are many types of vitamin B, the increase in sales before and during the
Covid19 pandemic did not differ significantly for single vitamin B, but for vitamin B
combinations with vitamin C and vitamin E there is a significant difference because the
neurotropic B vitamins thiamine (B1), pyridoxine (B6), and cobalamin (B12) have been known
as nerve vitamins that maintain nerve survival in different ways. The vitamin B complex
continuously protects nerves from damaging environmental influences. Vitamin B1 acts as a
nerve antioxidant and facilitates the use of carbohydrates for energy production, vitamin B6
balances nerve metabolism, and vitamin B12 maintains the myelin sheath and remyelination
of nerve cells. Vitamins B1, B6, and B12 pave the way for the following essential regeneration
by supporting the development of new cell structures (Baltrusch, 2021). Vitamins B1, B6, and
B12 function in the peripheral and central nervous systems, including energetic cellular,
antioxidant, neuroprotective, and neurotransmitter effects (Calderon-Ospina & Nava-Mesa,
2020).

There is no significant difference in vitamin D sales, either alone or in combination
with vitamin A or vitamin C, even though the benefits of vitamin D in preventing COVID-19
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are enormous. A high prevalence of hypovitaminosis D was found in COVID-19 patients with
acute respiratory failure who were treated in the RICU. Vitamin D deficiency is a marker of
poor prognosis in COVID-19 patients and has a high risk of death (Carpagnano et al., 2021).
Research confirms race and ethnicity as predictors of severe COVID-19 as well as clinical risk
factors for hospitalization and severe COVID-19 that were previously unidentified, namely
vitamin D deficiency, hypercholesterolemia, osteoarthritis, and anemia (Mendy et al., 2020).
Vitamin D, especially cholecalciferol (Vitamin D3) is an adjuvant in Covid-19 therapy because
it has an antiviral effect (Philipp et al., 2021; Ling et al., 2020). A deficiency of vitamin D
metabolites identified by low levels of 25(OH)D has an impact on the immune system and on
the development of COVID-19 infection by the CoV-2 SAR virus, which results in high
hospitalization of COVID-19 patients (Merzon et al., 2020). High-dose calcifediol or 25-
hydroxyvitamin D, the primary metabolite of the vitamin D endocrine system, significantly
reduces the need for ICU care in hospitalized COVID-19 patients (Entrenas Castillo et al.,
2020). Low levels of vitamins C and D in critically ill COVID patients in the ICU are a risk
factor for death (Arvinte et al., 2020). The combination of vitamins C and D has also been
shown to reduce mild to moderate viral infections in COVID-19 (Hiedra et al., 2020).

The non-significance of sales of vitamin D alone or in combination with onter vitamin in
online pharmacy networks in Indonesia is probably due to a shortage of supplies, even though
education on the importance of vitamin D in preventing the severity of COVID-19 has been
socialized by the Indonesian government. It is also possible because of the Indonesian
government's appeal that vitamin D can be obtained from food and sunlight. Vitamin D is
cutaneously produced after exposure to UVB rays; its synthesis is influenced by latitude,
season, use of sunscreen, skin pigmentation, skin type, age, the actual duration of sun exposure,
and the amount of skin exposure (Werneke et al., 2021). At higher latitudes, there is more
UVB radiation, with wavelengths between 290 and 315 nm (Werneke et al., 2021).
Geographical coordinates determine the intensity of radiation and the length of sunlight
received by an area (Arsyad et al., 2021). Indonesia has abundant sunshine every year, with an
average radiation intensity of around 4.8 kWh/m a day and an average radiation duration of 12
hours/day (Octavianti et al., 2018). Sunlight contributes to the healing of various health
conditions, including respiratory diseases such as influenza, SARS, and COVID-19 (Geier et
al., 2018; Tosepu et al., 2020). This study provides an illustration of the overall need for
vitamins in Indonesia, because of mobility restrictions during the pandemic, online sales are
very representative of the data, although in the outermost areas of Indonesia there may not be
online pharmacies available. Recommendations for further research are to look for factors other
than vitamins as immune enhancers.

4. CONCLUSION

There was a significant difference in sales of vitamin C, vitamin E, a combination of
vitamins B and C, vitamins B and E, and multivitamins in the network of online pharmacies in
Indonesia before and during the COVID-19 pandemic. Sales of Vitamin D did not increase
significantly due to limited supply, which triggered a policy from the Indonesian Ministry of
Health to utilize sunlight as a source of vitamin D to increase immunity during the COVID-19
pandemic.

REFERENCES

Abobaker, A., Alzwi, A., & Alraied, A. H. A. (2020). Overview of the possible role of vitamin
C in management of COVID-19. Pharmacological Reports, 72(6), 1517-1528.
https://doi.org/10.1007/S43440-020-00176-1

Al-Obaidi, Z. M. J., Hussain, Y. A., Ali, A. A., & Al-Rekabi, M. D. (2021). The influence of
vitamin-C intake on blood glucose measurements in COVID-19 pandemic. Journal of


https://doi.org/10.31965/infokes.Vol23.Iss2.1518
https://doi.org/10.31965/infokes.Vol23.Iss2.1518
https://doi.org/10.1007/S43440-020-00176-1
https://doi.org/10.1007/S43440-020-00176-1
https://doi.org/10.1007/S43440-020-00176-1
https://doi.org/10.3855/jidc.13960
https://doi.org/10.3855/jidc.13960

231 |_https://doi.org/10.31965/infokes.\Vol23.Iss2.1518

Infection in Developing Countries, 15(2), 209-213. https://doi.org/10.3855/jidc.13960

Annweiler, C., Cao, Z., & Sabatier, J. M. (2020). Point of view: Should COVID-19 patients be
supplemented with vitamin D? Maturitas, 140, 24-26.
https://doi.org/10.1016/j.maturitas.2020.06.003

Aranow, C. (2011). Vitamin D and the immune system. Journal Investing Med, 59(6), 881—
886. https://doi.org/10.3899/jrheum.090797

Arsyad, M., Alghifari, R. M., Susanto, A., Palloan, P., & Sulistiawaty. (2021). Analysis of
Radiation Intensity and Sunshine Duration in the Karst Area of Maros TN Bantimurung
Bulusaraung South Sulawesi During Solstice Phenomenon. Jurnal Penelitian Pendidikan
IPA, 7, 199-204. https://doi.org/10.29303/jppipa.v7ispecialissue. 1068

Arvinte, C., Singh, M., & Marik, P. E. (2020). Serum Levels of Vitamin C and Vitamin D in a
Cohort of Critically Ill COVID-19 Patients of a North American Community Hospital
Intensive Care Unit in May 2020: A Pilot Study. Medicine in Drug Discovery,
8(September), 100064. https://doi.org/10.1016/j.medidd.2020.100064

Bae, M., & Kim, H. (2020). The Role of Vitamin C, Vitamin D, and Selenium in Immune
System against COVID-19. Molecules, 25(22), 1-12.
https://doi.org/10.3390/MOLECULES25225346

Baltrusch, S. (2021). The Role of Neurotropic B Vitamins in Nerve Regeneration. BioMed
Research International, 2021(July), 1-9. https://doi.org/10.1155/2021/9968228

Bradley, R., Schloss, J., Brown, D., Celis, D., Finnell, J., Hedo, R., Honcharov, V., Pantuso,
T., Pena, H., Lauche, R., & Steel, A. (2020). The effects of vitamin D on acute viral
respiratory infections: A rapid review. Advances in Integrative Medicine, 7(4), 192-202.
https://doi.org/10.1016/j.aimed.2020.07.011

Calderon-Ospina, C. A., & Nava-Mesa, M. O. (2020). B Vitamins in the nervous system:
Current knowledge of the biochemical modes of action and synergies of thiamine,
pyridoxine, and cobalamin. CNS Neuroscience and Therapeutics, 26(1), 5-13.
https://doi.org/10.1111/cns.13207

Carpagnano, G. E., Di Lecce, V., Quaranta, V. N., Zito, A., Buonamico, E., Capozza, E.,
Palumbo, A., Di Gioia, G., Valerio, V. N., & Resta, O. (2021). Vitamin D deficiency as
a predictor of poor prognosis in patients with acute respiratory failure due to COVID-19.
Journal of Endocrinological Investigation, 44(4), 765-771.
https://doi.org/10.1007/s40618-020-01370-x

Cimke, S., & Gurkam, D. Y. (2020). Determination of interest in vitamin use during COVID-
19 pandemic using Google Trends data: Infodemiology study. Nutrition, 8§5(December),
1-7. https://doi.org/10.1016/j.nut.2020.111138

Darbar, S., Saha, S., & Agarwal, S. (2021). Immunomodulatory role of vitamin C, D and E to
fight against COVID-19 infection through boosting immunity: a review. Parana J Sci
Educ, 7(1), 10-18.

Dos Santos, L. M. J. (2020). Can vitamin B12 be an adjuvant to COVID-19 treatment. GSC
Biological and Pharmaceutical Sciences, 11(3), 001-005.
https://doi.org/10.30574/gscbps.2020.11.3.0155

Earar, K., Arbune, M., Dorobat, C. M., Rusu-Negraia, M., Stefanescu, V., Schipor, O.,
Harabor, V. R., Harabor, A., & Bratu, A. M. (2020). Biochemical effects and therapeutic
application of Vitamin C (C6H806) on covid-19 infection. Revista de Chimie, 71(5),
473-478. https://doi.org/10.37358/RC.20.5.8159

Entrenas Castillo, M., Entrenas Costa, L. M., Vaquero Barrios, J. M., Alcald Diaz, J. F., Lopez
Miranda, J., Bouillon, R., & Quesada Gomez, J. M. (2020). “Effect of calcifediol
treatment and best available therapy versus best available therapy on intensive care unit
admission and mortality among patients hospitalized for COVID-19: A pilot randomized
clinical study.” Journal of Steroid Biochemistry and Molecular Biology, 203(July).
https://doi.org/10.1016/}.jsbmb.2020.105751


https://doi.org/10.31965/infokes.Vol23.Iss2.1518
https://doi.org/10.31965/infokes.Vol23.Iss2.1518
https://doi.org/10.3855/jidc.13960
https://doi.org/10.3855/jidc.13960
https://doi.org/10.1016/j.maturitas.2020.06.003
https://doi.org/10.1016/j.maturitas.2020.06.003
https://doi.org/10.1016/j.maturitas.2020.06.003
https://doi.org/10.3899/jrheum.090797
https://doi.org/10.3899/jrheum.090797
https://doi.org/10.3899/jrheum.090797
https://doi.org/10.29303/jppipa.v7ispecialissue.1068
https://doi.org/10.29303/jppipa.v7ispecialissue.1068
https://doi.org/10.29303/jppipa.v7ispecialissue.1068
https://doi.org/10.29303/jppipa.v7ispecialissue.1068
https://doi.org/10.29303/jppipa.v7ispecialissue.1068
https://doi.org/10.1016/j.medidd.2020.100064
https://doi.org/10.1016/j.medidd.2020.100064
https://doi.org/10.1016/j.medidd.2020.100064
https://doi.org/10.1016/j.medidd.2020.100064
https://doi.org/10.1016/j.medidd.2020.100064
https://doi.org/10.3390/MOLECULES25225346
https://doi.org/10.3390/MOLECULES25225346
https://doi.org/10.3390/MOLECULES25225346
https://doi.org/10.1155/2021/9968228
https://doi.org/10.1155/2021/9968228
https://doi.org/10.1155/2021/9968228
https://doi.org/10.1016/j.aimed.2020.07.011
https://doi.org/10.1016/j.aimed.2020.07.011
https://doi.org/10.1016/j.aimed.2020.07.011
https://doi.org/10.1016/j.aimed.2020.07.011
https://doi.org/10.1111/cns.13207
https://doi.org/10.1111/cns.13207
https://doi.org/10.1111/cns.13207
https://doi.org/10.1111/cns.13207
https://doi.org/10.1007/s40618-020-01370-x
https://doi.org/10.1007/s40618-020-01370-x
https://doi.org/10.1007/s40618-020-01370-x
https://doi.org/10.1007/s40618-020-01370-x
https://doi.org/10.1007/s40618-020-01370-x
https://doi.org/10.1016/j.nut.2020.111138
https://doi.org/10.1016/j.nut.2020.111138
https://doi.org/10.1016/j.nut.2020.111138
https://doi.org/10.1016/j.nut.2020.111138
https://www.researchgate.net/profile/Soumwndra-Darbar/publication/352639362_Immunomodulatory_role_of_vitamin_C_D_and_E_to_fight_against_COVID-19_infection_through_boosting_immunity_A_Review/links/60d17c1a299bf1cd71e97ab7/Immunomodulatory-role-of-vitamin-C-D-and-E-to-fight-against-COVID-19-infection-through-boosting-immunity-A-Review.pdf
https://www.researchgate.net/profile/Soumwndra-Darbar/publication/352639362_Immunomodulatory_role_of_vitamin_C_D_and_E_to_fight_against_COVID-19_infection_through_boosting_immunity_A_Review/links/60d17c1a299bf1cd71e97ab7/Immunomodulatory-role-of-vitamin-C-D-and-E-to-fight-against-COVID-19-infection-through-boosting-immunity-A-Review.pdf
https://www.researchgate.net/profile/Soumwndra-Darbar/publication/352639362_Immunomodulatory_role_of_vitamin_C_D_and_E_to_fight_against_COVID-19_infection_through_boosting_immunity_A_Review/links/60d17c1a299bf1cd71e97ab7/Immunomodulatory-role-of-vitamin-C-D-and-E-to-fight-against-COVID-19-infection-through-boosting-immunity-A-Review.pdf
https://doi.org/10.30574/gscbps.2020.11.3.0155
https://doi.org/10.30574/gscbps.2020.11.3.0155
https://doi.org/10.30574/gscbps.2020.11.3.0155
https://doi.org/10.37358/RC.20.5.8159
https://doi.org/10.37358/RC.20.5.8159
https://doi.org/10.37358/RC.20.5.8159
https://doi.org/10.37358/RC.20.5.8159
https://doi.org/10.37358/RC.20.5.8159
https://doi.org/10.1016/j.jsbmb.2020.105751
https://doi.org/10.1016/j.jsbmb.2020.105751
https://doi.org/10.1016/j.jsbmb.2020.105751
https://doi.org/10.1016/j.jsbmb.2020.105751
https://doi.org/10.1016/j.jsbmb.2020.105751
https://doi.org/10.1016/j.jsbmb.2020.105751

Murdiana, H.E., Putri, M.K., Widayati, A., Rahmawati, D., & Rosita, M.E. (2025). Vitamins Sales Before and During
the COVID-19 Pandemic at Network Online Pharmacies in Indonesia. JURNAL INFO KESEHATAN,

23(2), 225-233. https://doi.org/10.31965/infokes.Vol23.Iss2.1518
| 232
Food and Drug Supervisory Agency - Republic of Indonesia. (2023). Food and Drug
Supervisory Agency - Republic of Indonesia. POM AGENCY. Retrieved from:
https://www.pom.go.id/new/view/more/pers/662/Penjelasan-Publik-Temuan-Produk-
Vitamin-Ilegal-yang-Diedarkan-Melalui-E-Commerce.html
Geier, D. A., Kern, J. K., & Geier, M. R. (2018). A longitudinal ecological study of seasonal
influenza deaths in relation to climate conditions in the United States from 1999 through
2011. Infection Ecology and Epidemiology, 8(1), 1474708.
https://doi.org/10.1080/20008686.2018.1474708
Grant, W. B., Lahore, H., McDonnell, S. L., Baggerly, C. A., French, C. B., Aliano, J. L., &
Bhattoa, H. P. (2020). Evidence that vitamin D supplementation could reduce risk of
influenza and covid-19 infections and deaths. Nutrients, 12(4), 1-19.
https://doi.org/10.3390/nul12040988
Hiedra, R., Lo, K. B., Elbashabsheh, M., Gul, F., Wright, R. M., Albano, J., Azmaiprashvili,
Z., & Patarroyo Aponte, G. (2020). The Use of IV vitamin C for patients with COVID-
19: a single center observational study. Expert Review of Anti-Infective Therapy, 18(12),
1-12. https://doi.org/10.1080/14787210.2020.1794819
Jodo, J., Souza, A. C. R., Vasconcelos, A. R., Prado, P. S., & Pereira, C. P. M. (2020). Zinc,
Vitamin D and Vitamin C: Perspectives for COVID-19 With a Focus on Physical Tissue
Barrier Integrity. Frontiers in Nutrition, 7(March), 1-14.
https://doi.org/10.3389/fnut.2020.606398
Juzeniene, A., Ma, L. W., Kwitniewski, M., Polev, G. A., Lagunova, Z., Dahlback, A., & Moan,
J. (2010). The seasonality of pandemic and non-pandemic influenzas: The roles of solar
radiation and vitamin D. International Journal of Infectious Diseases, 14(12), e1099—
e1105. https://doi.org/10.1016/5.1jid.2010.09.002
Kwon, J. Y., & Kang, S. G. (2022). Changes in Vitamin D Status in Korean Adults during the
COVID-19 Pandemic. Nutrients, 14(22), 4863. https://doi.org/10.3390/nu14224863
Lewis, E. D., Meydani, S. N., & Wu, D. (2019). Regulatory role of vitamin E in the immune
system and inflammation. [lUBMB Life, 71(4), 487—494. https://doi.org/10.1002/iub.1976
Ling, S. F., Broad, E., Murphy, R., Pappachan, J. M., Pardesi-Newton, S., Kong, M. F., & Jude,
E. B. (2020). High-dose cholecalciferol booster therapy is associated with a reduced risk
of mortality in patients with covid-19: A cross-sectional multi-centre observational study.
Nutrients, 12(12), 1-16. https://doi.org/10.3390/nu12123799
Mendy, A., Apewokin, S., Wells, A. A., & Morrow, A. L. (2020). Factors Associated with
Hospitalization and Disease Severity in a Racially and Ethnically Diverse Population of
COVID-19 Patients. MedRxiv, 1-24. https://doi.org/10.1101/2020.06.25.20137323
Merzon, E., Tworowski, D., Gorohovski, A., Vinker, S., Golan Cohen, A., Green, l., &
Frenkel-Morgenstern, M. (2020). Low plasma 25(OH) vitamin D level is associated with
increased risk of COVID-19 infection: an Israeli population-based study. FEBS Journal,
287(17), 3693-3702. https://doi.org/10.1111/febs.15495
Michele, C. A., Angelo, B., Valeria, L., Teresa, M., Pasquale, D. L., Giuseppe, C., Giovanni,
M., Michele, D. P., Ernestina, P., & Mario, B. (2020). Vitamin supplements in the Era of
SARS-Cov2 pandemic. GSC Biological and Pharmaceutical Sciences, 11(2), 007—019.
https://doi.org/10.30574/gscbps.2020.11.2.0114
Li, R, Wu, K., Li, Y., Liang, X., Tse, W. K. F., Yang, L., & Lai, K. P. (2020). Revealing the
targets and mechanisms of vitamin A in the treatment of COVID-19. Aging, 12(15),
15784—15796. https://doi.org/10.18632/aging. 103888
Murdiana, H. E., Putri, M. K., Rahmawati, D., & Kurniawati, A. Y. (2022). Indonesian
Traditional Medicine : The Use Befor and During The COVID-19 at Online Pharmacy
Networks In Indonesia. INTEREST :Jurnal Ilm Kesehatan, 11(1), 126-137.
https://doi.org/10.37341/interest.v0i0.497



https://doi.org/10.31965/infokes.Vol23.Iss2.1518
https://doi.org/10.31965/infokes.Vol23.Iss2.1518
https://www.pom.go.id/new/view/more/pers/662/Penjelasan-Publik-Temuan-Produk-Vitamin-Ilegal-yang-Diedarkan-Melalui-E-Commerce.html
https://www.pom.go.id/new/view/more/pers/662/Penjelasan-Publik-Temuan-Produk-Vitamin-Ilegal-yang-Diedarkan-Melalui-E-Commerce.html
https://www.pom.go.id/new/view/more/pers/662/Penjelasan-Publik-Temuan-Produk-Vitamin-Ilegal-yang-Diedarkan-Melalui-E-Commerce.html
https://www.pom.go.id/new/view/more/pers/662/Penjelasan-Publik-Temuan-Produk-Vitamin-Ilegal-yang-Diedarkan-Melalui-E-Commerce.html
https://doi.org/10.1080/20008686.2018.1474708
https://doi.org/10.1080/20008686.2018.1474708
https://doi.org/10.1080/20008686.2018.1474708
https://doi.org/10.1080/20008686.2018.1474708
https://doi.org/10.3390/nu12040988
https://doi.org/10.3390/nu12040988
https://doi.org/10.3390/nu12040988
https://doi.org/10.3390/nu12040988
https://doi.org/10.1080/14787210.2020.1794819
https://doi.org/10.1080/14787210.2020.1794819
https://doi.org/10.1080/14787210.2020.1794819
https://doi.org/10.1080/14787210.2020.1794819
https://doi.org/10.1080/14787210.2020.1794819
https://doi.org/10.3389/fnut.2020.606398
https://doi.org/10.3389/fnut.2020.606398
https://doi.org/10.3389/fnut.2020.606398
https://doi.org/10.3389/fnut.2020.606398
https://doi.org/10.1016/j.ijid.2010.09.002
https://doi.org/10.1016/j.ijid.2010.09.002
https://doi.org/10.1016/j.ijid.2010.09.002
https://doi.org/10.1016/j.ijid.2010.09.002
https://doi.org/10.1016/j.ijid.2010.09.002
https://doi.org/10.3390/nu14224863
https://doi.org/10.3390/nu14224863
https://doi.org/10.3390/nu14224863
https://doi.org/10.1002/iub.1976
https://doi.org/10.1002/iub.1976
https://doi.org/10.1002/iub.1976
https://doi.org/10.3390/nu12123799
https://doi.org/10.3390/nu12123799
https://doi.org/10.3390/nu12123799
https://doi.org/10.3390/nu12123799
https://doi.org/10.3390/nu12123799
https://doi.org/10.1101/2020.06.25.20137323
https://doi.org/10.1101/2020.06.25.20137323
https://doi.org/10.1101/2020.06.25.20137323
https://doi.org/10.1101/2020.06.25.20137323
https://doi.org/10.1111/febs.15495
https://doi.org/10.1111/febs.15495
https://doi.org/10.1111/febs.15495
https://doi.org/10.1111/febs.15495
https://doi.org/10.1111/febs.15495
https://doi.org/10.30574/gscbps.2020.11.2.0114
https://doi.org/10.30574/gscbps.2020.11.2.0114
https://doi.org/10.30574/gscbps.2020.11.2.0114
https://doi.org/10.30574/gscbps.2020.11.2.0114
https://doi.org/10.18632/aging.103888
https://doi.org/10.18632/aging.103888
https://doi.org/10.18632/aging.103888
https://doi.org/10.18632/aging.103888
https://doi.org/10.37341/interest.v0i0.497
https://doi.org/10.37341/interest.v0i0.497
https://doi.org/10.37341/interest.v0i0.497
https://doi.org/10.37341/interest.v0i0.497

233 |_https://doi.org/10.31965/infokes.\Vol23.Iss2.1518

Nawaiseh, H. K., Abdelrahim, D. N., Al-Domi, H., AL-Assaf, M. S., & AL-Nawaiseh, F. K.
(2023). The impact of vitamin D, vitamin C, and zinc supplements on immune status
among Jordanian adults during COVID-19: cross-sectional study findings. BMC Public
Health, 23(1), 1-10. https://doi.org/10.1186/s12889-023-17172-8

Octavianti, A., Muliadi, M., & Apriansyah, A. (2018). Estimasi Intensitas Radiasi Matahari di
Wilayah Kota Makassar. Prisma Fisika, 6(3), 152-159. Retrieved from:
https://jurnal.untan.ac.id/index.php/jpfu/article/view/28711

Pae, M., & Wu, D. (2017). Nutritional modulation of age-related changes in the immune system
and risk of infection. Nutrition Research, 41, 14-35.
https://doi.org/10.1016/j.nutres.2017.02.001

Philipp, S., Claudia, G., & Ulrich, K. (2021). Supplementation of the population during the
COVID-19 pandemic with vitamins and micronutrients — How much evidence is needed?
Swiss Medical Weekly, 151(19), 1-7. https://doi.org/10.4414/smw.2021.20522

Rustecka, A., Maret, J., Drab, A., Leszczynska, M., Tomaszewska, A., Lipinska-Opatka, A., ...
& Kubiak, J. Z. (2021). The impact of COVID-19 pandemic during 2020-2021 on the
vitamin D serum levels in the paediatric population in Warsaw, Poland. Nutrients, 13(6),
1990. https://doi.org/10.3390/nu13061990

Shakoor, H., Feehan, J., Mikkelsen, K., Al Dhaheri, A. S., Ali, H. 1., Platat, C., Ismail, L. C.,
Stojanovska, L., & Apostolopoulos, V. (2021). Be well: A potential role for vitamin B in
COVID-19. Maturitas, 144(August), 108-111.
https://doi.org/10.1016/j.maturitas.2020.08.007

Shreenidhi, S., & Arivarasu, L. (2020). Role of Multivitamin Supplements Among General
Public During. European Journal of Molecular & Clinic Medicine, 07(01), 486—491.
Retrieved from: https://www.ejmcm.com/archives/volume-7/issue-1/315

Stephensen, C. B., & Lietz, G. (2021). Vitamin A in resistance to and recovery from infection:
Relevance to SARS-CoV2. British Journal of Nutrition, 126(11), 1663—1672.
https://doi.org/10.1017/S0007114521000246

Tosato, M., Calvani, R., Picca, A., Ciciarello, F., Galluzzo, V., Coelho-Junior, H. J., ... & Landi,
F. (2022). Effects of l-arginine plus vitamin C supplementation on physical performance,
endothelial function, and persistent fatigue in adults with long COVID: a single-blind
randomized controlled trial. Nutrients, 14(23), 4984.
https://doi.org/10.3390/nu14234984

Tosepu, R., Gunawan, J., Effendy, D. S., Ahmad, L. O. A. L., Lestari, H., Bahar, H., & Asfian,
P. (2020). Correlation between weather and Covid-19 pandemic in Jakarta, Indonesia.
Science of the total environment, 725, 138436.
https://doi.org/10.1016/j.scitotenv.2020.138436

Tsugawa, N., Kuwabara, A., Ogasawara, H., Nishino, M., Nakagawa, K., Kamao, M.,
Hasegawa, H., & Tanaka, K. (2022). Vitamin D Status in Japanese Young Women in
2016-2017 and 2020: Seasonal Variation and the Effect of Lifestyle Including Changes
Caused by the COVID-19 Pandemic. Journal of Nutritional Science and Vitaminology,
68(3), 172—180. https://doi.org/10.3177/jnsv.68.172

Visser, M. P. J., Walk, J., Vermeer, C., Bilkova, S., Janssen, R., & Mayer, O. (2022). Enhanced
vitamin K expenditure as a major contributor to vitamin K deficiency in COVID-19.
International Journal of Infectious Diseases, 125, 275-2717.
https://doi.org/10.1016/}.1jid.2022.10.030

Werneke, U., Gaughran, F., & Taylor, D. M. (2021). Vitamin D in the time of the coronavirus
(COVID-19) pandemic — a clinical review from a public health and public mental health
perspective. Therapeutic Advances in Psychopharmacology, 11(June), 1-27.
https://doi.org/10.1177/20451253211027699

World Health Organization. (2022). WHO Coronavirus (COVID-19) Dashboard. World
Health Organization. Retrieved from: https://data.who.int/dashboards/covid19/cases


https://doi.org/10.31965/infokes.Vol23.Iss2.1518
https://doi.org/10.31965/infokes.Vol23.Iss2.1518
https://doi.org/10.1186/s12889-023-17172-8
https://doi.org/10.1186/s12889-023-17172-8
https://doi.org/10.1186/s12889-023-17172-8
https://doi.org/10.1186/s12889-023-17172-8
https://doi.org/10.1186/s12889-023-17172-8
https://jurnal.untan.ac.id/index.php/jpfu/article/view/28711
https://jurnal.untan.ac.id/index.php/jpfu/article/view/28711
https://jurnal.untan.ac.id/index.php/jpfu/article/view/28711
https://doi.org/10.1016/j.nutres.2017.02.001
https://doi.org/10.1016/j.nutres.2017.02.001
https://doi.org/10.1016/j.nutres.2017.02.001
https://doi.org/10.4414/smw.2021.20522
https://doi.org/10.4414/smw.2021.20522
https://doi.org/10.4414/smw.2021.20522
https://doi.org/10.4414/smw.2021.20522
https://doi.org/10.3390/nu13061990
https://doi.org/10.3390/nu13061990
https://doi.org/10.3390/nu13061990
https://doi.org/10.3390/nu13061990
https://doi.org/10.3390/nu13061990
https://doi.org/10.1016/j.maturitas.2020.08.007
https://doi.org/10.1016/j.maturitas.2020.08.007
https://doi.org/10.1016/j.maturitas.2020.08.007
https://doi.org/10.1016/j.maturitas.2020.08.007
https://s2hjg452d6.execute-api.ap-south-1.amazonaws.com/prod/download?articleId=315
https://s2hjg452d6.execute-api.ap-south-1.amazonaws.com/prod/download?articleId=315
https://www.ejmcm.com/archives/volume-7/issue-1/315
https://www.ejmcm.com/archives/volume-7/issue-1/315
https://doi.org/10.1017/S0007114521000246
https://doi.org/10.1017/S0007114521000246
https://doi.org/10.1017/S0007114521000246
https://doi.org/10.3390/nu14234984
https://doi.org/10.3390/nu14234984
https://doi.org/10.3390/nu14234984
https://doi.org/10.3390/nu14234984
https://doi.org/10.3390/nu14234984
https://doi.org/10.1016/j.scitotenv.2020.138436
https://doi.org/10.1016/j.scitotenv.2020.138436
https://doi.org/10.1016/j.scitotenv.2020.138436
https://doi.org/10.1016/j.scitotenv.2020.138436
https://doi.org/10.3177/jnsv.68.172
https://doi.org/10.3177/jnsv.68.172
https://doi.org/10.3177/jnsv.68.172
https://doi.org/10.3177/jnsv.68.172
https://doi.org/10.3177/jnsv.68.172
https://doi.org/10.3177/jnsv.68.172
https://doi.org/10.1016/j.ijid.2022.10.030
https://doi.org/10.1016/j.ijid.2022.10.030
https://doi.org/10.1016/j.ijid.2022.10.030
https://doi.org/10.1016/j.ijid.2022.10.030
https://doi.org/10.1177/20451253211027699
https://doi.org/10.1177/20451253211027699
https://doi.org/10.1177/20451253211027699
https://doi.org/10.1177/20451253211027699
https://data.who.int/dashboards/covid19/cases
https://data.who.int/dashboards/covid19/cases
https://data.who.int/dashboards/covid19/cases

