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A B S T R A C T

Objective: The aim of this study was to determine the interest in vitamin use during the COVID-19 pandemic
usıng Google Trends data.
Method: Searches were made between January 1, 2016 and August 30, 2020. First, the word “vitamin” was
searched. Additionally, the search words "vitamin,” “COVID-19,” “immunity,” and Vitamin D,” “Vitamin C,”
“Vitamin E,” and “Vitamin A” were searched comparatively. Search was made in Turkish (in Turkey) and
English (in world). Additionally, the word “vitamin” was translated into some countries’ languages and
was searched. Relative search volumes (RSVs) obtained in searches are presented with graphics. RSVs,
downloaded as .csv were transferred to SPSS. Descriptive data was given as numbers and percentages.
Kruskal-Wallis analysis was used to determine the difference of RSVs according to years and seasons. Addi-
tionally, queries arising related to search words were presented.
Results: Findings from the present study determined that the trend toward vitamins reached 100 RSVs in
March 2020, when COVID-19 was declared a pandemic. Vitamins D and C were the most frequently searched
vitamin types in Turkey and worldwide. It was determined that searches consisting of a combination of
COVID-19 and vitamins were made.
Conclusion: Vitamins attract public interest globally. Seasonal variation and COVID-19 shaped the popularity
of vitamins both worldwide and in Turkey. The search frequency was highest in the autumn and spring, but
the largest search related to all search terms was determined to be in March 2020. Interest in vitamins has
increased since the beginning of the COVID-19 pandemic.
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Introduction

The COVID-19 outbreak, first reported on January 13, 2020 in
Wuhan, China, has become a serious public health problem that
has spread to many continents and countries in a short time [1].
The lack of immunity against this newly emerging virus increases
the damaging effect of the disease. COVID-19 affects the immune
system by producing a systemic inflammatory response, or cyto-
kine release syndrome [2].

COVID-19 causes symptoms of infection such as fever, cough,
shortness of breath, and respiratory distress within an average of 2
to 14 d after infecting humans [3]. In more severe cases, COVID-19
can cause pneumonia, severe acute respiratory syndrome, kidney
failure, and death [4]. Although COVID-19 affects everyone from
newborns to persons 65 years and older, it has been shown that the
most serious consequences occur in individuals with chronic dis-
eases, older individuals, and those with weak immune systems [5].
There is no known treatment for COVID-19 and vaccines have begun
to be brought to market in January 2021. Because there is no known
treatment and because the rollout of vaccines is slow, individual
measures are very important to prevent the disease. Mask wearing,
social distancing, and good hand hygiene are the primary measures
for preventing disease [5]. However, the most important prophylac-
tic approach against COVID-19, which causes serious damage to the
immune system and fatal consequences in people with weakened
immune systems, is strengthening of the immune system. There are
many vitamins and trace elements necessary for the normal func-
tioning of the immune system [6,7]. It has been shown that supple-
mentation of these vitamins has a positive effect on strengthening
immunity [8]. Supplementation with vitamins A and D after influ-
enza vaccination increased the humerus immunity of pediatric
patients [9]. Although vitamins C and E strengthen the immune

http://crossmark.crossref.org/dialog/?doi=10.1016/j.nut.2020.111138&domain=pdf
mailto:sevim_cimke@hotmail.com
https://doi.org/10.1016/j.nut.2020.111138
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system owing to their high anti-inflammatory and antioxidant
effects [1,10], it has been reported that vitamin D has an effect that
can disrupt viral cellular infection by interacting with angiotensin
converting enzymes (ACEs) [10]. It is thought that vitamins D and C
play an important role in determining the results of COVID-19 in
many studies conducted to determine the efficacy of vitamins in the
prognosis of COVID-19 [11�16].

Individuals looking for ways to potentially protect themselves
from the rapidly spreading COVID-19 epidemic, or to mitigate its
effects after it being diagnosed with it, often turn to vitamins. The
beneficial effects of vitamins on the immune system are empha-
sized in the media, and interested individuals search for informa-
tion about the effects of vitamins, sources of vitamins, and
products they can use. Today, the Internet has become one of the
first options when searching for information. The majority of soci-
ety uses the Internet to quickly access the information they seek.
They want to learn as much as they can and often do not spend
time with knowledge that requires expertise [17]. The use of Inter-
net data has become an integral part of health informatics over the
past decade and can be useful when analyzing and predicting
human behavior [18]. The search for data derived from the Internet
for epidemiologic purposes is called infodemiology (knowledge epi-
demiology). Infodemiology processes data from search engines,
forums, and websites [19].

Google is the most widely used website in Internet crests.
Therefore, Google Trends [20], which provides analysis of Google
search data, has been used in many studies to analyze the public’s
search behavior [21]. Google Trends can show information trends,
networking on the Internet, and changes that can have a negative
or positive effect on public health.

Google search data has been used in many studies to predict the
COVID-19 outbreak and its effects [21]. In this study, it is aimed to
predict the tendency of society to use vitamins through Google
Trends.

Research questions

1. Has interest in vitamins differed over the years?
2. Does interest in vitamins differ according to the seasons?
3. Did the COVID-19 pandemic increase interest in vitamins?

Material and methods

The study data were obtained from the Google Trends website provided by
Google. Google Trends provides a time-series index of the volume of queries users
entered into Google in a given geographic area. Google Trends indicate normalized
results (0�100), which are compared with the maximum value for particular
Fig. 1. (A) Relative search volumes obtained using search word "vitamin” in Turkey. (B)
(ba�gışıklık),” and “COVID-19” in Turkey. RSV, relative search volume.
queries during search intervals. Data can be reached separately according to years,
days, and geographic areas. Furthermore, it is able to present comparisons
between different terms with graphs. It is capable of comparing of five keywords
at a time [20,22].

Because Google Trends updated data acquisition methods after 2015, searches
were conducted in 2016 and beyond [20]. First, the search word “vitamin” was
used. Second, the search words “vitamin”, “COVID-19,” and “immunity” were
searched comparatively. Finally, “Vitamin D,” “Vitamin C,” “Vitamin E,” and “Vita-
min A,” which are reported to be effective for strengthening the immune system,
were searched comparatively [23] Searches in Turkish (for Turkey) and in English
(for the world) are made as. Additionally, in some countries where COVID-19 is
common, the search for "vitamin" was translated into their own language.

Analysis

Relative search volumes (RSV) values obtained in searches are presented in the
figures. The graphic axis ran from August 1 to July 31. Analyses were made by
transferring RSV values downloaded as .csv to an SPSS statistics program. Descrip-
tive data are given as number and percentages. In determining the difference of
RSV value according to years and seasons, Kruskal�Wallis analysis was used. Bon-
ferroni correction was used to determine which group caused the difference. Addi-
tionally, rising queries related to search words are presented with an expression
table.
Results

Figure 1A shows the RSVs for “vitamin” in Turkey. The average
RSV for “vitamins” for 5 y from January 2016 to September 2020
was 54.6 + 11.6 (min 26�max 100; Table 1). Analysis of the distri-
bution of searches within the year shows that it started to increase
in September, decrease after May, and reached its peak at the end
of October. Considering the seasonal characteristics of exploration
in Turkey, the RSVs of the word “vitamins” are the lowest in sum-
mer (45.2 § 9.8) and the difference was statistically significant (P
< 0.001).

The RSVs of the word “vitamin” varied by years, and the highest
RSVs were in 2020 (P < 0.001; Table 1). Within the past 5 y, the
searches reached 100 RSVs only in March 2020.

There has been an increasing trend in searches related to the
word “vitamins” such as “some brands associated with the vita-
min”, “vitamin D” and “vitamin C,” “black elder,” “sources of vita-
mins,” and “usage of vitamins” in Turkey (Table 2).

In Figure 1B, the words “vitamin,” “immunity,” and “COVID-19”
were searched comparatively. The figure shows that the RSV val-
ues of the three search words also peaked in March 2020. Addi-
tionally, there has been an increasing trend in searches related to
the word “immunity” such as “Strengthening the immune system
in children,”, “Drugs that disrupt the immune system,” "What to
eat to strengthen the immune system,” "The best drug to
Mean of relative search volumes obtained using search words “vitamin,” “Immunity
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Table 2
Related queries with the most hits related to the search word in Turkey and
worldwide

Search word Related queries

"Vitamin" Turkey How to use vitamin C Vitamin C supplement
Well care vitamin D C vitamin
Natural source of vita-
min D

Ocean vit D3

What is good for vitamin
D deficiency?

Saol vitamin

Normal value of vitamin
D

Wellcare

How to use vitamin D Voonka vitamin
Vitamin D drops Elderberry

“Vitamin”worldwide Covid-16 vitamin D Vitamin shoppenear me
Vit d and covid Vitamine d3 k2
Vitamin D coronavirus Vitamin C tablet
Vitamin C and
coronavirus

Vitamin E capsule

Vitamin C sources Vitamin syrup
Coronavirus vitamin C Vitamin water content

“Ba�gışıklık” Turkey Strengthening the
immune system in
children

Medicines that impair
immunity

What to eat to
strengthen the immune
system

The best medicine to
strengthen immunity

Herd immunization Coronavirus
“ımmunity”worldwide Immunity covid-19 Immunity coronavirus

Corona viris herd
immunity

Corona immunity
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strengthen immunity,” "Herd immunization,” and "Coronavirus"
(Table 2).

Figure 2A shows RSVs for the word "vitamin" on a worldwide
basis. RSVs of the word "vitamin" are seen an average of
54.6 + 11.6 (min 26�max 100) from January 2016 to September
2020 (Table 1). The RSV started to increase in January, peaked in
mid-February, and started to decrease after May (Fig. 2A). The
majority of searches were made in the spring (55.2 § 12.3) on a
worldwide basis and the difference was statistically significant
(Table 1). That the RSV value of the word "vitamin" varied statisti-
cally by years, with the highest number of searches in 2020 (P <

0.001; Table 1). In the calls made, it was determined that 100 RSVs
were reached only in March 2020 in the past 5 y (Fig. 2A). Searches
for vitamins such as "COVID-19 vitamin D”, "vit D and covid”, "vita-
min D coronavirus”, "vitamin C and" coronavirus," "vitamin C sour-
ces" around the world showed an increasing trend.

Figure 2B shows the comparative search results of the search
words "vitamin,” "immunity," and "COVID-19". The RSVs of the
three search words also increased rapidly in March 2020 (Fig. 2B).
Additionally, searches involving “immune” such as "Immunity
COVID-19,” "Immunitycoronavirus,” "Corona virus herd immu-
nity,” and "Corona immunity" showed an increasing trend
(Table 2).

Figure 3 shows the RSVs for the words "vitamin C,” "vitamin D,”
"vitamin E,” and "vitamin" in Turkey and worldwide. The words
“vitamin C” was the word with the highest number of searches
during the past five years. While the searches continued similarly
for 5 y, the searches for all vitamin types peaked in March 2020
and this increase is statistically different from the RSVs of the pre-
vious years (P < 0.001). In March 2020, in Turkey and throughout
the world, "vitamin C" word-related searches had 100 RSVs. "Vita-
min D"-related searches in Turkey reached 88 RSVs, whereas
worldwide it reached 33 RSVs (Table 1). Searches dropped again
after March 2020. RSVs for vitamin types show seasonal differen-
ces. In Turkey, RSVs of the word "vitamin C" were highest in the
spring months; "vitamin D,” "vitamin E," and "vitamin" were



Fig. 2. (A) Relative search volumes obtained using search word "vitamin” worldwide. (B) Mean of relative search volumes obtained using search words “vitamin,” “Immu-
nity,” and “COVID-19”worldwide. RSV, relative search volume.
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lowest during the summer months (P < 0.001). Worldwide, the
RSVs of the word "vitamin C" was the highest in the spring (P <

0.05), and “vitamin D” was the lowest in summer (P < 0.001;
Table 2).

The word "vitamin" was translated into some countries' lan-
guage where COVID-19 is common and was searched (Fig. 4).
Although the searches related to the word “vitamin” were similar
for 5 y in all evaluated countries, the RSVs of the word "vitamin" in
all countries reached 100 in March 2020. Similarly in all countries
it decreased after the peak.

Discussion

In 2020, as the world was fighting against the COVID-19 pan-
demic, individuals began taking individual measures. It is reported
Fig. 3. (A) Mean of relative search volume types of vitamin in Turkey. (B) Mean of re
in the literature that vitamins have an important effect on
strengthening the immune system [6,8]. Their ease of access, lack
of required prescription, frequent advertisement in the media, and
inclusion in many food sources have led many people to use vita-
mins first when trying to strengthen their immune systems. The
present study aimed to determine whether the COVID-19 pan-
demic has changed people's interest in the use of vitamins.

In the present study, when the trend toward the search word
"vitamin" in Turkey was examined, the searches revealed seasonal
characteristics. Searches started to increase in September, reached
the highest level at the end of October, and started to decrease
after May (Fig. 1). In Turkey, the air temperature starts to decrease
in September and increases with the summer season after May.
Furthermore, there is also an increase in viral respiratory tract
infections in the autumn season, which begins in September [24].
lative search volume types of vitamins worldwide. RSV, relative search volume.



Fig. 4. RSVs of the word "vitamin" in some countries according to month and year. RSV, relative search volume.
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In Turkey, the word "vitamin" reached the highest RSV in winter,
which may be due to people's tendency to use vitamin supplements
owing to the cooling of the weather and the increase in influenza
infections. There are seasonal differences around the world. How-
ever, in the studies, it was generally determined that they increased
in January and February, during which the weather is cold, and
decreased after May, as the weather warmed up (Fig. 2).

The first COVID-19 case was reported in China in December
2019. After this date, it spread rapidly and cases were observed in
many parts of the world. The World Health Organization declared
a pandemic on March 11, 2020. Furthermore, the first COVID-19
case in Turkey was reported on March 11, 2020. In the study, the
search on vitamins in Turkey, around the world, and in some coun-
tries increased rapidly in March 2020, unlike other years, and all
search RSV values for vitamins in 2020 were significantly higher
than in previous years (Fig. 1, 2, and 4; Table 1). Furthermore, in
the study, searches for vitamin, immunity, and COVID-19 were
evaluated comparatively. The RSV values of the three search words
increased rapidly in March 2020. Nevertheless, searches such as "
COVID-19 vitamin D,” “vit D and covid,” “vitamin D coronavirus,”
“vitamin C and coronavirus,” “Vitamin C sources,” “Strengthening
the immune system in children,” “Drugs that disrupt immunity,”
“What to eat to strengthen the immune system,” "The best drug to
strengthen immunity,” "herd immunity," and "Coronavirus"
showed an increasing trend. Based on these results, it can be con-
cluded that the increasing trend in March 2020 is an indicator of
the public's search for information to protect against COVID-19. In
Turkey, the word "Sambucus nigra" is also an increasing trend. It is
reported that Sambucus nigra, with a rich content of vitamin C
[25], has a positive effect on strengthening the immune system
[26]. This result indicates that people may have turned toward
herbal supplements to strengthen the immune system.
Some vitamins are indicated to be effective in strengthening the
immune system [2,23]. During the COVID-19 pandemic, the media
frequently has mentioned that these vitamins contribute to both
protection from disease and the healing process in case of illness
[11�16]. Accordingly, in the study, a comparative search was con-
ducted to determine the tendency toward vitamins that have posi-
tive effects on strengthening the immune system. The interest in
the types of vitamin both worldwide and in Turkey shows seasonal
characteristics. The tendency toward vitamin D was determined to
be the highest in the winter in Turkey. This result can be attributed
to people's need for supplementary products for vitamin D owing
to the lack of sunlight in the winter months. The tendency toward
all types of vitamins decreased in summer. The tendency toward
vitamin C increased in the spring both in Turkey and worldwide.
The tendency toward all types of vitamins increased in 2020 and
differed significantly from previous years. In particular, the ten-
dency toward vitamin C reached 100 RSVs. Vitamin C, or ascorbic
acid, is a water-soluble food that cannot be synthesized by
humans. Vitamin C acts as an antioxidant that can scavenge reac-
tive oxygen species, and thus it protects biomolecules such as pro-
teins, lipids, and nucleotides from oxidative damage and
dysfunction. Vitamin C accumulates in leukocytes at concentra-
tions 50 to 100 times higher than in plasma. It is well known that
vitamin C provides a preventive benefit in infectious disease. Vita-
min C supplementation supports respiratory defense mechanisms,
prevents viral infections, and has antihistamine properties that can
improve flulike symptoms as well as reducing the duration and
severity of infections. This essential protective effect against respi-
ratory tract infections has made vitamin C an attractive target for
COVID-19 [27].

Vitamin D reached the second highest RSV value. A fat-soluble
vitamin, vitamin D has a vital role in modulating both innate and



6 S. Ç imke and D. Yıldırım G€urkan / Nutrition 85 (2021) 111138
adaptive immune responses [28]. The epidemiologic data have
associated vitamin D deficiency with increased susceptibility to
acute respiratory viral infections [29]. A systematic review indi-
cated that vitamin D plays a significant regulatory role in innate
immune responses to respiratory viral infections such as Influenza
A and B, parainfluenza 1 and 2, and respiratory syncytial virus [30].
It has been suggested that vitamin D deficiency increases the fre-
quency and severity of COVID-19 infection. Adequate vitamin D
levels may help protect respiratory epithelium from pathogenic
spread and reduce the risk for infection. There are studies demon-
strating that patients with COVID-19 have lower vitamin D levels
with average plasma concentrations about half that of controls.
Therefore, vitamin D supplementation is recommended to improve
immunity against COVID-19 and reduce human deaths [31�35].

Conclusion and recommendations

Undoubtedly, vitamins have many positive effects in strength-
ening the immune system. However, accurate determination of
the need, accurate product selection, and the appropriate amount
and correct use of vitamins will ensure maximum benefit and also
prevent the occurrence of potential side effects. Therefore, it is
important that people are informed correctly and reach the right
sources of information. At this point, the role of dietitians, doctors,
nurses, and the media–which is highly influential–in guiding peo-
ple is very important. Additionally, databases such as pubmed.gov
and scholar.google.com can be used to examine the peer-reviewed
journal literature on vitamins.

Limitations

The present study had some limitations. Google Search Trends
provides data related solely to the population that has internet
access and uses the Google search engine. These kinds of searches
can be a good proxy for the public’s interests, concerns, or inten-
tions, but these searches do not necessarily represent user opin-
ions.
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