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ABSTRACT
Objectives Public health institutions have alerted 
consumers about advertising for dietary supplements 
with false claims of preventing or treating COVID- 19. 
We quantitatively and qualitatively examined newspaper 
advertisements for dietary supplements before and after 
the COVID- 19 spread.
Design Content analysis.
Participants We analysed advertisements for dietary 
supplements in two major Japanese newspapers in 
February–July 2019 and February–July 2020. Our analysis 
covered 2167 advertisements.
Results The number of advertisements for dietary 
supplements that claimed to be effective in infection 
prevention (p=0.009) and improving joint (p=0.002) and 
digestive functions (p=0.002) significantly increased 
after the spread of COVID- 19 compared with before. 
Dietary supplements that claimed to be effective in 
preventing infection were advertised in combination with 
recommendations for gargling and handwashing. Such 
terms as ‘defence’ and ‘prevent’ were used to promote the 
preventive effect.
Conclusions False and misleading claims in advertising 
for dietary supplements may result in consumer harm, 
such as overdosing and failure to take preventive 
behaviour. While the pandemic continues, there will be an 
increasing need for disseminating accessible information 
about the appropriate use of dietary supplements, 
consumer education and warnings to manufacturers.

INTRODUCTION
During the COVID- 19 pandemic, volun-
tary restraint from leaving the home has 
restricted people’s access to food and led to 
changes in the food environment, such as 
encouraging individuals to purchase food 
items through home delivery and mail order.1 
The pandemic has changed people’s dietary 
behaviour. Consumption of fruit and vegeta-
bles decreased2 and of confections increased3; 
however, some people chose healthier diets.4 
In Japan, 30.2% of men and 38.2% of women 
used dietary supplements before the spread 
of COVID- 195; the market for such supple-
ments in 2019 was ¥8623 billion.6 Further, 
per household consumption expenditure 

on dietary supplements (ie, products taken 
in addition to the normal diet to promote 
health7) increased for seven consecutive 
months from February 2020, when the spread 
of COVID- 19 began in the country; in August 
2020, it showed a 51.7% increase over the 
previous year.8

Several systematic reviews and meta- analyses 
have, however, reported that most dietary 
supplements are ineffective in preventing or 
treating disease9–11; moreover, serious safety 
issues and drug supplement interactions have 
been reported.12–14 Additionally, safety issues 
arise from overdosing dietary supplements: a 
U- shaped relationship between supplement 
dosing and mortality has been observed for 
several dietary supplements; this finding indi-
cates that overdosing dietary supplements 
can bring substantial toxicity.15–17

Nevertheless, dietary supplements are 
widely advertised—often with unsubstantiated 
claims of benefit and with little mention of 
potential hazards.16 17 Advertising and labels 
of dietary supplements are often misleading, 
and consumers may believe that dietary 
supplements prevent and treat disease without 
causing any harm.18–20 Studies have reported 
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that many consumers believe that advertising claims for 
dietary supplements are generally true.21–23 Research 
has found that advertisements for dietary supplements 
may lead consumers to take poor decisions and actions 
regarding health: the advertisements focus on increasing 
consumer motivation to purchase without addressing 
the scarcity of scientific evidence for the products.24 25 
Consequently, advertising for dietary supplements may 
have negative effects on consumers, for example, over-
consuming such supplements with the risk of side effects 
and reducing appropriate lifestyle behaviour.25 However, 
research and public health practice have paid little 
attention to regulating and improving communication 
between manufacturers and consumers.26

During an unprecedented state of emergency, such 
as the COVID- 19 pandemic, the possibility increases for 
manufacturers to take advantage of people’s anxiety 
and promote their products with inappropriate adver-
tisements. The US Food and Drug Administration,27 
Japan’s Consumer Affairs Agency,28 Health Canada,29 
Singapore’s Health Science Authority30 and Australia’s 
Therapeutic Goods Administration31 have all expressed 
concern about the potential negative effects of inappro-
priate use of dietary supplements during the pandemic; 
they have issued warnings to consumers about advertising 
dietary supplements with false claims about preventing 
or treating COVID- 19. However, to our knowledge, no 
study has investigated the content of and changes to 
dietary supplement advertising during the pandemic. 
Accordingly, the present research quantitatively and qual-
itatively examined the following: study aim 1, functions 
and ingredients claimed in Japanese newspaper adver-
tisements for dietary supplements that have increased 
since the spread of COVID- 19; study aim 2, changes in 
the number of advertisements that claimed to have an 
infection prevention effect as well as the content of adver-
tisements that promoted such effects against COVID- 19. 
We hypothesised that newspaper advertisements claiming 
an infection prevention effect have increased since the 
spread of COVID- 19. We discuss the issues related to 
advertising dietary supplements during the pandemic as 
well as improved consumer communication and educa-
tion regarding those issues.

MATERIALS AND METHODS
Materials
Newspaper readership remains strong in Japan. In 2019, 
about 70% of Japanese subscribed to a newspaper.32 In 
2020, the annual circulation of morning newspapers in 
Japan was 8 099 445 for the Yomiuri Shimbun and 5 579 398 
for the Asahi Shimbun; they accounted for around 70% 
of the total circulation of Japan’s five national newspa-
pers.33 This study examined the morning editions of those 
two largest national newspapers for February–July 2019 
(before the spread of COVID- 19) and February–July 2020 
(after COVID- 19 had begun to spread). The newspapers 

analysed were in Japanese and carried advertisements in 
that language.

Coding items, included and excluded content
In Japan, the content of dietary supplement advertise-
ments is regulated under the Health Promotion Act and 
the Act against Unjustifiable Premiums and Misleading 
Representations; Japanese dietary supplement advertise-
ments are not allowed to advocate any effectiveness in 
treating or preventing disease.34 Because of that regula-
tion, it was hard to imagine that advertisements in Japan’s 
two largest national newspapers would advocate preven-
tion or treatment of COVID- 19. Therefore, we were 
interested in identifying advertisements that indicated 
an effect on COVID- 19. In light of Japanese regulation 
of dietary supplement advertisements, we adopted the 
following coding procedure.

Among the authors, RY, RS and RI were responsible 
for reading all the pages of the newspapers in question. 
RY, RS and RI inductively coded all advertisements for 
dietary supplements that appeared in the newspapers. 
They entered into Microsoft Excel such information as 
the following: date and volume (ie, number of newspaper 
columns) of the advertisements; functions and active 
ingredients the advertisements claimed; and phrases 
used in the advertisements that were considered to 
promote a preventive effect against COVID- 19. The first 
author (TO) read all the newspaper pages and checked 
for omissions and errors in the coding results of RY, RS 
and RI. Then, TO, RY, RS and RI discussed the claimed 
functions in the coded advertisements. In line with the 
study aims, TO, RY, RS and RI included for analysis adver-
tisements that claimed functions that were expected to 
increase owing to the spread of COVID- 19 (eg, infection 
prevention, stress and physical and cognitive functions); 
they excluded advertisements they believed unrelated to 
increased advertising because of the pandemic (eg, bad 
breath, hay fever and ultraviolet protection). Finally, TO, 
RY, RS and RI reviewed and discussed the coded phrases 
they considered related to a preventive effect against 
COVID- 19; they decided which phrases to include for 
analysis.

Statistical analysis
The analysed newspapers had 12 columns, so we converted 
the volume of advertisements into values based on the 
number of columns (eg, 12 columns=1, 6 columns=0.5, 3 
columns=0.25). We tabulated the number and volume of 
advertisements into three separate units for each month: 
1s–10th; 11th–20th and 21st to the end of the month. We 
compared the medians of the volume of advertisements 
between 2019 and 2020 using the Mann- Whitney U test. 
In the statistical tests, we set a p<0.05 as significant. We 
undertook statistical analyses using IBM SPSS Statistics 
for Windows, V.21.0 (IBM).

Patient and public involvement
No patients were involved in this study.



3Okuhara T, et al. BMJ Open 2021;11:e050898. doi:10.1136/bmjopen-2021-050898

Open access

RESULTS
Claimed functions and number of advertisements
For our analysis, we included advertisements for 
dietary supplements that claimed to be effective for 
the following: recovery from fatigue; infection preven-
tion; reducing stress; improving sleep; enhancing joint 
function; improving muscle strength; enhancing bone 
density; improving visual function; enhancing cogni-
tive function; improving digestive function; reducing 
fat; and improving the blood vessels and blood sugar. 
We also included advertisements that did not specify 
a function. We excluded from our analysis advertise-
ments for dietary supplements that claimed to improve 
the following: frequent urination; uric acid levels; liver 
function; bad breath and body odour; hay fever; ultra-
violet protection; menopausal disorders in women; and 
sexual function in men. We did not find any adver-
tisements that specifically referred to COVID- 19 using 
terms such as coronavirus, or that explicitly advocated 
prevention or treatment of COVID- 19. This is due to 
the aforementioned legal restrictions in Japan.

For the analysed advertisements, table 1 presents the 
claimed functions, number and percentage, volume 
and percentage, and medians for volume. The number 

and volume of advertisements included in the analysis 
were 2167 and 1024.8, respectively. The largest volume 
of advertisements (33.5%) did not specify any functions; 
they were followed by ones that claimed improved joint 
function (16.2%), fat reduction (9.1%) and improved 
digestive function (7.0%). The total numbers of manu-
facturers and products were 166 and 342, respectively, 
in 2019; they were 161 and 327 in 2020.

Comparison before and after the infection
Regarding study aim 1, table 2 shows the results of 
comparing the number of advertisements before (2019) 
and after (2020) the spread of COVID- 19. The total 
number and volume and the median of the volume of 
advertisements that claimed to be effective in infection 
prevention were 5, 3.30 and 0.00, respectively, before 
the spread of the infection; those figures increased to 
37, 20.10 and 0.33 after the infection began spreading; 
the difference was significant (p=0.009). Those numbers 
for advertisements that claimed improved joint function 
were 126, 64.75 and 3.58, respectively, before the spread 
of the infection; they increased to 155, 101.73 and 5.66 
after the infection began spreading; the difference was 
significant (p=0.002). Those figures for advertisements 

Table 1 Claimed functions and number of advertisements

Function Advertisement claims No (%) Volume (%)
Median of volume
(IQR)*

Not specified Did not specify a particular 
function

829 (38.3) 343.25 (33.5) 9.58 (7.20–11.98)

Recovery from fatigue Effect on recovery from fatigue 51 (2.4) 35.18 (3.4) 0.33 (0.00–1.46)

Infection prevention Effect on infection prevention, 
enhancing immunity and 
resistance

42 (1.9) 23.40 (2.3) 0.00 (0.00–0.66)

Stress Stress reduction 12 (0.6) 12.00 (1.2) 0.00 (0.00–1.00)

Sleep Effect on improving sleep 94 (4.3) 41.85 (4.1) 0.99 (0.66–1.82)

Joint function Improvement for leg joints and 
general joint function

281 (13.0) 166.48 (16.2) 4.18 (3.30–5.82)

Muscle strength Maintenance and improvement 
of muscle strength

42 (1.9) 33.29 (3.2) 1.00 (0.02–1.46)

Bone density Effect on maintaining bone 
density

31 (1.4) 17.41 (1.7) 0.17 (0.00–1.00)

Visual function Improved visual function 163 (7.5) 61.38 (6.0) 1.50 (1.03–2.28)

Cognitive function Improved memory and 
cognitive function

55 (2.5) 27.50 (2.7) 0.37 (0.19–1.00)

Digestive function Improved digestive function 178 (8.2) 71.82 (7.0) 1.99 (1.02–2.65)

Fat reduction Effect on reduced visceral fat, 
triglyceride, cholesterol, body 
fat, and body weight

182 (8.4) 93.63 (9.1) 2.82 (1.21–3.66)

Blood vessels Improved blood pressure and 
prevention of blood clots

98 (4.5) 56.54 (5.5) 1.25 (0.33–2.41)

Blood sugar Improved blood sugar level 109 (5.0) 41.07 (4.0) 0.92 (0.35–1.89)

Total 2167 (100) 1024.8 (100) 1.00 (0.33–2.41)

*The median values were based on 10- day aggregated results.
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that claimed improved digestive function were 60, 25.88 
and 1.37, respectively, before the spread of the infec-
tion; they increased to 118, 45.94 and 2.56 after the 
infection began spreading; the difference was signifi-
cant (p=0.002). Those numbers for advertisements that 
claimed to be effective in recovery from fatigue were 
20, 14.89 and 0.29, respectively, before the spread of 
the infection; they increased to 31, 20.29 and 0.83 after 
the spread of the infection; however, the difference was 
not statistically significant (p=0.161). By contrast, those 
figures for advertisements that claimed enhanced fat 
control were 108, 59.61 and 3.20, respectively, before 
the spread of infection; they decreased to 74, 34.02 and 
1.62 after the spread of the infection; the difference was 
significant (p=0.003).

Active ingredients
With regard to study aim 1, table 3 presents the active 
ingredients that were cited in the advertisements that 
significantly increased during COVID- 19 in 2020. The 
ingredients claimed to prevent infection were such 
items as lactic acid bacteria, lactoferrin and propolis; for 
improved joint function, they were such items as type II 
collagen, glucosamine and chondroitin; for enhanced 
digestive function, they were such items as lactic acid 
bacteria, inulin and chlorogenic acid.

Time series changes
With respect to study aim 2, figure 1 shows the time 
series of changes in the number of advertisements that 
claimed to be effective in preventing infection in 2020; 

Table 2 Comparison before and after the spread of infection

Function

Before (2019) After (2020)

P valueNo (%) Volume (%)
Median of volume
(IQR)* No (%) Volume (%)

Median of volume
(IQR)*

Not specified 469 (43.0) 196.59 (38.7) 10.24 (8.23–14.07) 360 (33.4) 154.44 (29.9) 9.43 (5.91–10.42) 0.790

Recovery from 
fatigue

20 (1.8) 14.89 (2.9) 0.29 (0.00–1.00) 31 (2.9) 20.29 (3.9) 0.83 (0.29–1.66) 0.161

Infection 
prevention

5 (0.5) 3.30 (0.6) 0.00 (0.00–0.08) 37 (3.4) 20.10 (3.9) 0.33 (0.00–2.20) 0.009

Stress 4 (0.4) 5.00 (1.0) 0.00 (0.00–0.25) 8 (0.7) 8.00 (1.5) 0.00 (0.00–1.00) 0.563

Sleep 46 (4.2) 20.90 (4.1) 0.7 (0.64–1.96) 48 (4.5) 20.95 (4.1) 0.99 (0.66–1.80) 0.767

Joint function 126 (11.6) 64.75 (12.7) 3.58 (2.39–5.01) 155 (14.4) 101.73 (19.7) 5.66 (3.99–8.03) 0.002

Muscle strength 22 (2.0) 20.49 (4.0) 1.00 (0.33–2.00) 20 (1.9) 12.80 (2.5) 0.50 (0.00–1.08) 0.104

Bone density 14 (1.3) 7.91 (1.6) 0.085 (0.00–0.56) 17 (1.6) 9.50 (1.8) 0.25 (0.00–1.00) 0.650

Visual function 83 (7.6) 29.25 (5.8) 1.50 (1.12–2.04) 80 (7.4) 32.13 (6.2) 1.49 (0.99–2.66) 0.815

Cognitive 
function

21 (1.9) 11.38 (2.2) 0.33 (0.23–1.02) 34 (3.2) 16.12 (3.1) 0.50 (0.08–1.19) 0.719

Digestive 
function

60 (5.5) 25.88 (5.1) 1.37 (0.87–2.07) 118 (10.9) 45.94 (8.9) 2.56 (1.62–3.82) 0.002

Fat reduction 108 (9.9) 59.61 (11.7) 3.20 (1.99–4.22) 74 (6.9) 34.02 (6.6) 1.62 (0.99–3.26) 0.003

Blood vessels 60 (5.5) 28.27 (5.6) 1.25 (0.33–2.58) 38 (3.5) 28.27 (5.5) 1.25 (0.33–2.58) 1.000

Blood sugar 51 (4.7) 21.49 (4.2) 0.87 (0.33–2.12) 58 (5.4) 19.58 (3.8) 0.92 (0.39–1.83) 0.719

Total 1089 508.06 1.00 (0.33–2.33) 1078 (100) 516.74 (100) 1.08 (0.33–2.66) 0.310

*The median values were based on 10- day aggregated results.

Table 3 Active ingredients in advertisement claims that increased during the spread of COVID- 19 in 2020

Function Ingredient (no*)

Infection prevention Lactic acid bacteria, for example, Lactobacillus pentosus strain S- PT84, Lactobacillus delbrueckii subspp. 
bulgaricus OLL1073R- 1 (17), lactoferrin (7), propolis (7), royal jelly (4), methylglyoxal (3), taurine (3), amino 
acids, for example, cystine, theanine (3)

Joint function Type II collagen (89), glucosamine (86), chondroitin (83), proteoglycan (61), quercetin (55), anserine (44), 
vitamin D (40), hyaluronic acid (31), imidazole dipeptide (26), methylsulfonylmethane (4), BCAA (valine, leucine, 
isoleucine) (1)

Digestive function Lactic acid bacteria, for example, Lactobacillus bifidus, Lactobacillus brevis, Lactobacillus gasseri (93), inulin 
(27), chlorogenic acid (14), dietary fibre (11), lactoferrin (9)

*A single product often contained multiple active ingredients; thus, the total numbers for each ingredient in table 3 do not match those in 
table 2.
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it also presents the major events related to COVID- 19 in 
Japan. Advertisements claiming an effect in preventing 
infection increased in 11–20 February, 11–31 March 
and 21–31 May; they decreased in 1 April–20 May and 
1 June 1–31 July.

Phrases that promoted preventive effect against COVID-19 
infection
Regarding study aim 2, table 4 presents the phrases 
used in advertisements that were considered related to 
a preventive effect against COVID- 19. The products 
were advertised in combination with infection preven-
tion measures, such as gargling and handwashing. Such 
keywords as ‘defence’ and ‘prevent’ were used to imply an 
effect on preventing infection.

DISCUSSION
The number of advertisements that claimed to be effec-
tive in preventing infection, improving joint function 
and enhancing digestive function increased in February–
July 2020 compared with February–July 2019. Manufac-
turers may have regarded the spread of COVID- 19 as a 
commercial opportunity and invested in advertisements 
that claimed to be effective in infection prevention. 
The market for dietary supplements, such as lactic acid 
bacteria and propolis, grew in Japan in 2020 as people 
became increasingly interested in preventing infection.6

Manufacturers may have predicted that reduced 
physical activity owing to restraint from leaving the 
home2 4 would increase the need for dietary supplements 
for enhanced joint function. The main target group of 
dietary supplements for improved joint function is older 
people.35 In Japan, the main readers of newspapers 
are also elderly individuals.32 Manufacturers may have 
invested in newspaper advertisements for dietary supple-
ments for enhanced joint function because the products’ 

target population coincided with the age group of news-
paper readers. Advertisements for dietary supplements 
for digestive function mainly claimed that they contained 
lactic acid bacteria, as shown in table 3. In Japan, the 
mass media have made very frequent reports about intes-
tinal flora since 2015, and lactic acid bacteria are widely 
believed to enhance immunity.36 Accordingly, manufac-
turers may have recognised the spread of COVID- 19 as 
a commercial opportunity and invested in advertising 
dietary supplements containing lactic acid bacteria for 
improved digestive function. Dietary supplement adver-
tisements for recovery from fatigue increased in 2020 
compared with 2019, although the difference was not 
significant. One reason for the statistically insignificant 
difference could be the smaller number of advertise-
ments related to recovery from fatigue (20 in 2019, 31 
in 2020); thus, the number of advertisements was unable 
to attain statistical significance. It is conceivable that 
manufacturers believed the spread of COVID- 19 to be a 
commercial opportunity, and they invested in advertise-
ments claiming an effect for recovery from fatigue as a 
means of personal protection from infection. By contrast, 
the number of advertisements claiming fat reduction 
decreased in 2020 compared with 2019. To invest effi-
ciently with respect to increased market demand, manu-
facturers may have decided to be selective and focus their 
resources.

According to Japan’s National Institute of Health and 
Nutrition,37 among the active ingredients in table 3, only 
glucosamine38 39 and chondroitin40 for improving joint 
function, and lactic acid bacteria41 and dietary fibre,42 43 
for improving digestive function, are effective. The insti-
tute based that conclusion on the findings of meta- analysis 
studies. Research has shown that lactic acid bacteria have 
preventive effects on common cold symptoms, such 
as respiratory tract infections.44 45 There is insufficient 

Figure 1 Time series of changes in the number of advertisements that claimed infection prevention.
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evidence to judge whether they have preventive effects 
against COVID- 19.46

As evident in table 4, however, advertisements used 
phrases that indicated preventive effects against COVID- 
19. For example, one advertisement for a lactic acid 
bacteria supplement claimed, ‘This time when you need 
a mask, ‘defence’ is important.’ One advertisement for 
an amino acid supplement claimed, ‘Supports ‘vitality,’ 
which protects you! Gargling and handwashing with 
amino acids.’ Such claims are structure- function claims: 
they describe the intended benefit of the supplement 
with respect to bodily structure or function.20 Research 
has determined that structure- function claims mislead 
consumers into believing that dietary supplements can 
prevent or treat disease.18 19 This study found that some 
advertisements employed images to imply a preventive 
effect against COVID- 19. For example, one advertisement 
for a propolis supplement displayed an image of a crowd 

of people and made the claim, ‘At this time of concern 
about health, propolis to the defence.’

In such ways, manufacturers promoted their products 
by skillfully using the Japanese characteristic of high- 
context communication.47 In Japan, the Health Promo-
tion Law and the Act against Unjustifiable Premiums 
and Misleading Representations regulate the representa-
tions of advertisements for dietary supplements.34 Those 
laws prohibit misleading and unsubstantiated claims 
that products may prevent or treat disease.34 The adver-
tisements listed in table 4 were designed to circumvent 
such legal restrictions and appeal to consumers about a 
preventive effect against COVID- 19. Although nutritional 
interventions for disease prevention and treatment have 
gained considerable scientific support, social distancing 
and hygiene precautions are the best ways to reduce the 
risk of COVID- 19 infection.48 Despite the lack of scientific 
evidence for preventive effects, consumers may take those 

Table 4 Phrases that indicated preventive effects against COVID- 19

Product Phrase

Product 
advertisement

Yoghurt drink Let’s get started.
1, gargling; 2, handwashing; three name and a picture of the product

  Lactic acid bacteria 
supplement

Remarkable health measures with ‘defence’
Protection with lactic acid bacteria
This time when you need a mask, ‘defence’ is important.
A prominent power for ‘defence’

  Yoghurt Now is the time for defence.

  Beef rice with lactic acid 
bacteria

Be aware of immunity with lactic acid bacteria!
Eat deliciously and build a strong body!
Beef rice with lactic acid bacteria to make you happy!

  Propolis supplement The power of ‘defence’ and ‘prevention’ produced by honeybees
Power of Baccaris- derived propolis

  Propolis supplement At this time of concern about health, propolis for ‘defence’
(depicting a crowd of people)

  Propolis candy Just lick a candy.
For people who are worried about crowds and dust
For people who are worried about being in crowds at this time of year
You can’t be without a mask to protect you from invisible enemies. So we’re 
introducing another ally: You should order early before they sell out like masks.

  Lactoferrin yoghurt drink Strengthen your body from within
Lactoferrin to take good care of your health.
(depicting a man, a woman, and a child holding shields)

  Amino acid supplement Supports ‘vitality,’ which protects you!
Gargling and hand washing with amino acids.

  Drink Protect your body yourself!

Enlightenment 
advertisement

Bifidobacterium Immunity increases
Taking bifidobacteria enhances immunity, so it’s effective in preventing influenza and 
suppressing the onset of pollinosis.

  Lactoferrin Protects against viruses and bacteria and attacks them
Health functional ingredient lactoferrin
Infection protection
Three functions:
1. Invasion protection: Blocks viruses and bacteria!
2. Inhibits multiplication: Prevents bacterial growth!
3. Immune activity: Increases the function of bacteria to protect the body!
Make the health functional ingredient lactoferrin part of your daily health!
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dietary supplements, hoping to achieve the desired effect 
because of the compelling wording of the advertisers. If 
consumers overdosed on such dietary supplements or 
failed to follow standard preventive behaviour or health 
behaviour owing to laxity when taking the supplements, 
the advertising would likely cause actual harm.

The first peak in the volume of advertisements claiming 
an effect in preventing infection occurred from 11 
February 2020 to 20 February 2020. Just previously, on 3 
February, a cruise ship with a cluster of COVID- 19 infec-
tions arrived at the port of Yokohama; the first death of an 
infected person in Japan was reported on 13 February. A 
little before the second peak from 11 March to 31 March, 
the Japanese government announced on 27 February that 
all elementary and junior high schools would be tempo-
rarily closed. In response to these influential events, 
which raised concern about COVID- 19, manufacturers 
may have quickly placed advertisements that emphasised 
infection prevention, thereby generating the two peaks. In 
March, Japan’s Consumer Affairs Agency twice requested 
that manufacturers improve Internet advertisements for 
dietary supplements making false claims about preventing 
COVID- 19.49 If the advertising of dietary supplement 
violates the Health Promotion Act and Act against Unjus-
tifiable Premiums and Misleading Representations, the 
Consumer Affairs Agency conducts on- site inspections of 
the companies involved and requests improvements in the 
wording of their advertisements.34 If a company violates 
such a request, it will be punished by imprisonment or a 
fine.34 Following those requests in March, advertisements 
decreased from 1 April to 20 May. Although those requests 
addressed internet advertising, manufacturers may have 
also refrained from placing newspaper advertisements. 
The third peak was from 21 May to 31 May. Following the 
third request on 5 June by the Consumer Affairs Agency 
to improve advertising,49 almost no advertisements about 
infection prevention appeared. Thus, the surveillance 
of Internet advertising by the Consumer Affairs Agency 
may have also affected the placement of newspaper 
advertisements. Lack of adequate surveillance and inad-
equate regulation may pose a public harm from supple-
ment use, ranging from financial loss to serious adverse 
health consequences.18 19 26 Surveillance and requests for 
improvements by public institutions with respect to adver-
tising for dietary supplements will become increasingly 
important toward decreasing inappropriate advertising 
during the pandemic.50

In Japan, the Consumer Affairs Agency and the National 
Institute of Health and Nutrition have posted information 
for consumers on their Web sites regarding the appro-
priate use of dietary supplements for COVID- 19.37 51 In 
addition to this effort, it would be helpful for such public 
institutions as the Consumer Affairs Agency to dissemi-
nate information that is more accessible to consumers. 
For example, public institutions could place newspaper 
advertisements about the appropriate use of dietary 
supplements during the pandemic. Further, through 
social media, health professionals could spread suitable 

information, such as about healthy eating and critical 
reviews of advertising dietary supplements.52 Health 
professionals could also work with journalists to circulate 
information through the mass media. Such information 
could help consumers in not confusing dietary supple-
ments with drugs53 54: if dietary supplements promote 
biological activity, as their advertisements indicate, they 
should be considered active drugs.18 Conversely, if dietary 
supplements are claimed to be safe because they lack or 
minimise biological activity, their ability to produce physi-
ological changes should be questioned and their distribu-
tion as health- promoting products curtailed.18

Consumer education about the distinction between 
dietary supplements and drugs is especially important 
in the psychological and informational chaos of COVID- 
19. Consumer education is needed to clarify that most 
dietary supplements lack any positive effects9–11 but do 
have serious safety issues.12–14 Repeated efforts to inform 
and educate consumers will be needed to help them deal 
with deceptive advertising and use dietary supplements 
appropriately during the pandemic. It is beyond doubt 
that manufacturers should bear the burden for providing 
accurate, accessible information about the potential 
limitations and risks involved with dietary supplements.20 
Advertisements for dietary supplements should not make 
claims that are unsupported by scientific evidence, but 
they should include appropriate information about side 
effects; that is the case with advertisements for thera-
peutic drugs.18 19 26 Researchers need to study the impact 
of advertising inappropriate dietary supplements on 
consumer perception and behaviour. Many studies have 
shown that unhealthy food and beverage marketing 
increase dietary intake and influence dietary prefer-
ences in children, adolescents, and adults.55–59 However, 
research on the effect of advertising for dietary supple-
ments is scarce.

This study has several limitations. It is unknown 
whether our results apply to advertisements in newspa-
pers other than those we analysed or to magazine, televi-
sion and internet advertisements in Japan and overseas. 
In addition to the spread of COVID- 19, related events, 
and surveillance of advertising by public institutions, 
other factors (such as market trends, corporate publicity, 
advertising strategies and manufacturer competition) 
may have influenced the placing of newspaper advertise-
ments. The coding we applied may have reflected our 
own bias. An association between newspaper advertise-
ments for dietary supplements and COVID- 19 did not 
explicitly emerge in this study: advertisements could 
not directly mention COVID- 19 owing to restrictions 
on advertising dietary supplements in Japan. However, 
with respect to advertising regulations and high- context 
communication in Japan, it is important to focus on the 
impact on consumers of indirect suggestions contained 
in advertising. In light of these limitations, our results 
should be interpreted with caution. But to our knowl-
edge, this is the first study to focus on dietary supple-
ment advertising with regard to changes in dietary 
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environment and behaviour during COVID- 19; it offers 
important implications.

CONCLUSIONS
This study observed an increase in advertising of dietary 
supplements that claimed to be effective in infection 
prevention and improving joint function and digestive 
function during COVID- 19. Our results indicate that 
manufacturers may have regarded the pandemic as a 
commercial opportunity: they boosted their investment 
in advertising for dietary supplements amid the increased 
market demand through COVID- 19. However, most of the 
active ingredients in the advertised dietary supplements 
lacked sufficient scientific evidence. This study also found 
advertisements that claimed the supplements provided a 
preventive effect against infection despite an absence of 
adequate scientific evidence. During the pandemic, such 
advertisements may encourage consumers to overdose on 
dietary supplements and fail to adopt appropriate health 
and preventive behaviour. Advertisements claiming to 
prevent infection evidently increased and decreased in 
response to events related to the pandemic and warnings 
to manufacturers by Japan’s Consumer Affairs Agency. 
That underlines the importance of surveillance by public 
institutions. While the pandemic persists, there will be 
increasing need for alerts to consumers and warnings 
to manufacturers by public institutions regarding adver-
tising for dietary supplements; there will likewise be 
such a need for consumer education. It is also important 
that public institutions and health professionals should 
disseminate accessible information on the appropriate 
use of dietary supplements. In this time of an unprece-
dented pandemic, there should be no possibility of adver-
tisements for dietary supplements, which are supposed to 
promote health, that actually cause harm.
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