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Keywords: Objectives: The study aims to evaluate information gathering behaviour (IGB) and its effectiveness in eating and
Infofmation gathering behaviour drinking services for infection control during COVID-19.
z‘z)r:’/‘gslg Study design: A cross-sectional survey using anonymous self-administered questionnaires was conducted in

October 2021. Participants were asked what IGB they use to obtain infection control measures, to what extent
they understand the measures (and, if they do not understand them, what inhibits their comprehension), and
which IGBs they do not currently use and why.

Methods: The sample included 957 eating and drinking services in Ota City, Tokyo. The response rate was 14.5%.
Binomial logistic regression was used to analyse the factors associated with the baseline characteristics using
Stata v.17.0.

Results: The highest proportion of respondents used television (88.0%); another large proportion (38.9%) used
guidelines. Regarding difficulty in understanding the retrieved information, ‘difficulty in coming up with specific
actions’ had the highest ratio for every IGB. Regarding reasons for not currently using IGB, ‘it takes too much
time to extract the necessary information’ showed the highest ratios of all IGBs. Individuals over 60 years had a
negative relationship with the use of guidelines and the Internet. Participants also advised that they did not use
time-consuming guidelines.

Conclusion: Current information dissemination methods for information on COVID-19 infection control may not
successfully convey information or reach their target populations. This study indicates the need for specific
expressions and layouts to effectively share information on COVID-19. Also, special means of communication
must be established to cater to individuals aged 60 and above.

1. Introduction

COVID-19 is defined as a disease caused by severe acute respiratory
syndrome coronavirus 2 and was first reported in China in December
2019 [1]. On March 11, 2020, the World Health Organization declared it
a global pandemic. In Japan, at the end of April 2022, the cumulative
number of infected people was 76,683,75 and the number of deaths was
29,309. Similar to other countries experiencing COVID-19, it is likely to
have a profound impact on social, economic, and institutional structures
in Japan [2,3].

To reduce the infection risk, wearing masks and avoiding the ‘three
Cs’ (crowded places, close-contact settings, and confined and enclosed
spaces) were effective [4]. However, restaurants (where it is difficult to

be free of the three Cs) are a high-risk environment for the spread of
COVID-19 [5]. Therefore, similar to many other countries, restaurants in
Japan have been requested to improve their infection prevention mea-
sures, shorten their business hours, and consider closures. To improve
infection prevention measures, guidelines have been issued by various
industries and information has been posted on government websites [6,
7]. However, our preliminary interview with individuals in-charge of
COVID-19 countermeasures in eating and drinking services revealed
difficulties in accessing the necessary information, as well as its
misunderstanding and misinterpretation. We considered this situation to
be an ‘infodemic’ situation [8]. Regarding health literacy, this situation
could be mitigated by providing information in a way that ensures that
all individuals, regardless of their abilities, can make use of it to make
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effective decisions [9].

Furthermore, during an epidemic of an emerging infectious disease
or a disaster, information management is essential for health risk man-
agement, and accurate collection and dissemination is key [10]. It is
important for the public health administration to deliver information to
the target population in an appropriate manner as soon as possible. For
disaster prevention, a society with a high awareness of disaster pre-
vention led by residents can be achieved by the voluntary retrieval of
information by residents based on their judgment and by the govern-
ment’s adequate support [11].

The evaluation of information-gathering behaviours (IGB) and their
understanding level during epidemics and pandemics, such as COVID-
19, among citizens has begun to be reported [12]. However, it has not
been sufficiently examined among those who take the lead in imple-
menting countermeasures in eating and drinking services. Since the use
of the IGB depends on the users’ needs and background [13], it is
necessary to find better ways to disseminate information among our
study population.

Regarding this background, this study assesses the use of IGB and its
effectiveness in distributing information regarding countermeasures
against COVID-19 with a focus on eating and drinking services in the
target area. Moreover, the study identified issues that should be
addressed to improve health literacy about COVID-19 in this population.
These findings may be applicable to countermeasures during emerging
infectious disease epidemics.

2. Methods
2.1. Study setting and context

Tokyo is a regional government encompassing 23 special wards, 26
cities, 5 towns and 8 villages. This study was conducted in Ota City, the
largest of the 23 special wards in terms of area and the third most
populous.

The study was conducted in October 2021, after the ‘fifth wave’ of
COVID-19, which peaked in August 2021 at 25,038 nationwide daily
cases [14]. At this time, 64.4% of the vaccine eligible age group (12
years and older) had completed two doses of vaccination [15].

2.2. Data collection

A cross-sectional survey using anonymous self-administered ques-
tionnaires was conducted from October 1 to October 31, 2021. The
target population comprised all the eating and drinking services licenced
and registered in Ota City—in total, the target population included 6640
potential participants. The questionnaire was distributed to each service
by postal mail and was answered by one staff member responsible for
implementing infection prevention measures against COVID-19. Par-
ticipants could choose between 1) filling out the questionnaire and
sending it back by postal mail, or 2) answering the online survey using
the code printed on the distributed sheet.

2.3. Variables

The questionnaire consisted of 13 closed and semi-closed items (see
the Supplementary Appendix for details).

2.3.1. Baseline characteristics of participants and their workplaces

A total of eight variables related to the participants were obtained.
The first four were baseline characteristics: age, gender, native lan-
guage, and employment status. The next four were management entity,
organisational affiliation, service type, and the number of seats in the
store as a background of their workplaces. Each variable was further
divided into two groups of dichotomous variables: age: over or below 60
years and whether eating and drinking are allowed in the store or not (e.
g. wholesale store) (based on Japan Standard Industrial Classification
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[16]); and number of seats: above or less than 10.

2.3.2. IGB and the comprehension level of obtained information

IGB used to obtain infection prevention measures against COVID-19
(nine items) were identified. The listed items were: television (TV),
newspapers, radio, public information magazines, magazines, public
bulletin boards, guidelines and instructions distributed directly from the
government or upper management (guidelines), Internet (still image)
and Internet (movie). Internet (still image) included email and instant
messenger (e.g. LINE), delivery services, smartphone applications,
websites, and social networking services (Twitter, Facebook, and so on).
Internet (movie) included video distribution sites, such as YouTube.
These variables have been used in large-scale disasters [17,18]. We
added ‘guidelines’ as a variable in this study, as they must be followed to
obtain certification for a store in Tokyo during the COVID-19 pandemic.
The comprehension level for each item was scored on a scale from 1 to 4
(1: not at all to 4: very much understood).

2.3.3. Obstacles to comprehend obtained information

Participants who responded with an understanding level of 1 or 2
(could not understand) were asked to select the factors that prevented
them from understanding the information. The five factors were un-
derstanding technical terms, coming up with specific actions, applica-
tion to the workplace, how to obtain infection control supplies, and
difficulty understanding the Japanese language.

2.3.4. Obstacles to utilizing IGB

The study enquired about participants not using IGB and the corre-
sponding reasons for it. The participants had to select from among the
following reasons: too little sound or letters; taking too much time in
extraction of necessary information; difficulty in finding the informa-
tion; and distrust of the informant.

2.4. Statistical analyses

2.4.1. Use of IGB

We aggregated the IGB used to gather implementing infection pre-
vention measures against COVID-19 between two age groups: those
under 60 years and those over 60 years, considering the information gap
due to aging.

We conducted binomial logistic regression analysis to assess the
factors below. We set the baseline characteristics of participants and
their workplaces as the independent variables.

2.4.2. Factors related to IGB
We set IGB use as the dependent variable.

2.4.3. Factors related to the comprehension level of the information
obtained from each IGB

Among the groups using each of the IGB, we selected those with poor
comprehension (comprehension scales 1 and 2). Among them, five
factors that hindered good comprehension (technical terms used, cannot
come up with concrete action; cannot come up with application for their
workplace; cannot come up with how to obtain the necessary supplies;
and Japanese is not their native language) were used as the dependent
variables.

2.4.4. Obstacles related to utilizing IGB

A total of five factors (too little sound or letters, taking too much time
in extraction of necessary information, difficulty in finding the infor-
mation, distrust of the informant and distrust of the information) were
used as the dependent variables.

We calculated adjusted odds ratios (ORs) with 95% confidence in-
tervals (CIs), adjusted for baseline characteristics of participants and
their workplaces. P values of less than 0.05 were considered to indicate
statistical significance, and all statistical analyses were done with the
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statistical software Stata v.17.0 (Stata Corp., College Station, TX, USA).

3. Results
3.1. Study population (Table 1)

A total of 6640 questionnaires were sent to registered addresses and
616 were returned with no address, indicating that the shop had with-
drawn. Among the 6024 questionnaires, 961 were answered (response
rate of 14.5%). We excluded four from the analysis as two lacked age
information and two lacked gender information. Hence, 957 partici-
pants were included. A total of 625 (65.3%) were male and 332 (34.7%)
were female. The largest age group was 50-59 years (25.2%), followed
by 40-49 years (21.7%). Among the respondents, 96.1% could speak
and understand Japanese, and 81.9% were non-permanent employees.
The largest percentage (58.8%) belonged to sole proprietorship stores
and 73.4% of the services allowed eating and drinking in the store. The
most common specific type of service group was a pub, which accounted
for 15.5%. See Table 1 for details.

3.2. IGB used to obtain infection prevention measures against COVID-19
(Table 2)

TV had the highest usage rate, with more than 85% for both age
groups. The second and third most commonly used methods differed
between the two age groups. ‘Internet (still image)’ was used by 59.7%
of those under 60 years and 21.6% of those over 60 years. ‘Guidelines
and instructions’ were used by 42.2% of those under 60 years and 27.9%
of those over 60 years.

Table 1
Percentage distribution of key characteristics of samples at baseline.
Variable n N=957
%
Age
20-29 29 3.0
30-39 85 8.9
40-49 208 21.7
50-59 241 25.2
60-69 172 18.0
70-79 177 18.5
80-89 45 4.7
Gender
Female 332 34.7
Male 625 65.3
Native language
Japanese 920 96.1
non-Japanese 32 3.3
NA 5 0.5
Employment status
Full- time 90 9.4
Non- permanent 784 81.9
NA 83 8.7
Management entity
Sole proprietorship 563 58.8
Others 345 36.1
NA 49 5.1
Organisational affiliation
Belonging to any 283 29.5
Not belonging to any 589 61.6
NA 85 8.9
Service type
Eating and drinking are allowed in the store 702 73.4
Eating and drinking are NOT allowed in the store 202 21.1
NA 53 5.5
Number of seats
<10 seats 280 29.3
10 seats < 617 64.5
NA 60 6.3

NA, no answer.
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Table 2
IGB used to obtain infection prevention measures against COVID-19.
Total % <60 years old N =957
60 years old <
N= n= n=
957 735 222
n n % n %
Television 842 88.0 641 87.2 201 90.5
Newspapers 327 342 205 279 122 55.0
Radio 124 13.0 96 13.1 28 12.6
Public information 126 13.2 86 11.7 40 18.0
magazines
Magazines 60 6.3 45 6.1 15 6.8
Public bulletin boards 89 9.3 71 9.7 18 8.1
Guidelines 372 38.9 310 42.2 62 27.9
Internet (still image) 487 50.9 439 59.7 48 21.6
Internet (movie) 200 20.9 189 25.7 11 5.0

IGB, information gathering behaviour; COVID-19, Coronavirus Disease 2019.
Guidelines, guidelines and instructions distributed directly from the government
or upper management.

3.3. Factors related to the use of IGB (Table 3)

The use of newspapers was positively associated with age ‘60 years
and older’ (odds ratio [OR], 3.35; 95% confidence interval [CI],
2.39-4.71). Three variables were significant for and negatively associ-
ated with the use of guidelines: age ‘60 years or older’ (OR, 0.58; 95% CI,
0.41-0.83), gender ‘male’ (OR, 0.67; 95% CI, 0.50-0.89), and ‘sole
proprietorship’ (OR, 0.60; 95% CI, 0.45-0.81). Two variables were
significant for the use of ‘Internet (still image)” and negatively associated
with age ‘60 years or older’ (OR, 0.21; 95% CI, 0.14-0.30) and ‘sole
proprietorship’ (OR, 0.71; 95% CI, 0.53-0.96). Two variables were
significant for the use of ‘Internet (movie)’ and had a negative associa-
tion with ‘60 years or older’ (OR, 0.15; 95% CI, 0.02-0.29) and a posi-
tive one with ‘male’ (OR, 1.52; 95% CI, 1.06-2.19).

3.4. Factors related to the comprehension level of the information
obtained from each IGB (Table 4, S1)

Among each of the IGBs, the group with poor comprehension was
selected. In every group, ‘cannot come up with concrete action’ had the
highest ratio (39.29%-66.67%). Among the group with poor compre-
hension level regarding using TV, organisational affiliation ‘belonging to
any’ was positively associated with ‘cannot come up with how to obtain
the necessary supplies’ (OR, 1.02; 95% CI, 1.00-1.04). Among the group
with poor comprehension level regarding using guidelines, ‘full-time
employment status’ was positively associated with ‘technical terms
used” (OR, 1.03; 95% CI, 1.00-1.60) and organisational affiliation
‘belonging to any’ was negatively associated with ‘cannot come up with
concrete action’ (OR, 0.15; 95% CI, 0.22-0.90).

3.5. Obstacles related to utilizing IGB (Table 5, S2)

Among every IGB, ‘taking too much time in the extraction of
necessary information’ and ‘difficulty in finding the information’ were
likely to be selected. Moreover, those who chose TV and the Internet
(still images and movies) were likely to select ‘distrust of the informant’.

Among those who do not use TV, ‘difficulty in finding the informa-
tion’” was negatively associated with ‘eating and drinking are allowed in
the store’ (OR, 0.22; 95% CI, 0.08-0.60). ‘Distrust of the informant’
negatively associated with age ‘60 years and older’ (OR, 0.31; 95% ClI,
0.10-0.90).

Among those who do not use guidelines, ‘letters were too small” had
a positive association with ‘full-time employment status’ (OR, 1.03; 95%
CI, 1.01-1.06) and ‘taking too much time in the extraction of necessary
information’ had a positive association with ‘eating and drinking are
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Table 3
Factors related with the use of IGB.
independent dependent variables(1: utilizing 0: not utilizing)
variables .. . .
Television Newspapers Radio PIM Magazines
OR 95%CI 14 OR 95%CI P OR 95%CI P OR 95%CI P OR 95%CI 14
value value value value value

Age (base: <60)

60 = 1.44 0.83 to 0.19 3.35 2.39to 0.00 0.90 0.56 to 0.67 1.51 0.97 to 0.07 1.04 0.53 to 0.90
2.48 4.71 1.45 2.36 2.04

Gender (base: female)

Male 0.85 0.55to 0.45 1.24 091to 0.17 215 1.36to 0.00 0.75  0.50 to 0.16 1.08  0.60 to 0.79
1.30 1.68 3.42 1.12 1.94

Language (base: non-Japanese)

Japanese 0.25  0.46 to 0.66 1.00 0.99to 0.25 1.01  0.99 to 0.43 1.01  0.99to 0.26 1.02  0.99to 0.17
3.35 1.03 1.03 1.04 1.04

Employment status (base: others)

Full-time 1.00  0.99 to 0.39 0.99 0.99to 0.35 1.00 0.99to 0.93 099 0.99to 0.14 1.00 0.10to 0.44
1.00 1.00 1.01 1.00 1.01

Management entity (base: others)

Sole proprietorship ~ 1.12  0.73 to 0.61 0.95 0.69to 0.73 1.67 1.07 to 0.02 1.61 1.02to 0.04 1.05 0.57 to 0.87
1.73 1.30 2.60 2.53 1.95

Organizational affiliation (base: not belonging to any)

Belonging to any 0.99 0.98to 0.06 099 0.99to 0.16 1.00 0.99 to 0.88 1.00 0.99 to 0.95 0.99  0.97 to 0.36
1.00 1.00 1.01 1.01 1.01

Eating and drinking (base: not allowed)

Allowed in the 1.37 0.86 to 0.19 1.07 0.75to 0.73 091  0.56 to 0.71 0.87 0.54to 0.56 095 0.47 to 0.89

store 2.19 1.52 1.48 1.40 1.94

Number of seats (base: <10)

10 = 1.01  0.99 to 0.50 1.00 0.99 to 0.50 1.00 0.99 to 0.84 099 0.97to 0.59 0.88 0.52to 0.65
1.03 1.02 1.02 1.02 1.50

dependent variables(1: utilizing 0: not utilizing

independent variables

PBB Guidelines Internet (SI) Internet (MV)

OR 95%CI P value OR 95%CI P value OR 95%CI P value OR 95%CI P value
Age (base: <60)
60 < 1.02 0.56 t01.83 0.96 0.58 0.41 to 0.83 0.00 0.21 0.14 to 0.30 0.00 0.15 0.02 to 0.29 0.00
Gender (base: female)
Male 1.30 0.79 to 2.15 0.30 0.67 0.50 to 0.89 0.01 1.03 0.76 to 1.38 0.87 1.52 1.06 to 2.19 0.02
Language (base: non-Japanese)
Japanese 1.01 0.98 to 1.03 0.52 0.99 0.97 to 1.02 0.55 1.01 0.98 to 1.03 0.57 1.01 0.99 to 1.03 0.32
Employment status (base: others)
Full-time 1.00 0.10 to 1.01 0.48 1.00 0.99 to 1.00 0.61 1.00 0.10 to 1.01 0.19 1.00 0.10 to 1.01 0.35
Management entity (base: others)
Sole proprietorship 0.61 0.37 to 1.01 0.05 0.60 0.45to0 0.81 0.00 0.71 0.53 to 0.96 0.03 1.22 0.86 to 1.74 0.26
Organizational affiliation (base: not belonging to any)
Belonging to any 1.00 0.99 to 1.01 0.41 0.99 0.99 to 1.00 0.13 0.99 0.99 to 1.00 0.08 1.00 0.99 to 1.01 0.70
Eating and drinking (base: not allowed)
Allowed in the store 0.78 0.45 to 1.36 0.38 1.01 0.72 to 1.42 0.94 1.10 0.48 to 1.55 0.58 1.08 0.72 to 1.62 0.73
Number of seats (base: <10)
10 < 0.89 0.57 to 1.37 0.58 0.99 0.68 to 1.01 0.22 1.00 0.98 to 1.01 0.58 0.99 0.97 to 1.01 0.40

IGB, information gathering behavior; PIM, public information magazines; PBB, public bulletin board, Guidelines, guidelines and instructions distributed directly from
the government or upper management.
SI, still image; MV, movie.

Table 4
Factors related to the comprehension level of the information obtained from each IGB.
Total (N = 957) Technical terms Cannot come up with Not in native
d It
use Concrete Application to their Where to earn anguage
action workplace necessities
n % n % n % n % n % n %
Television 123 12.85 29 23.58 67 54.47 27 21.95 38 30.89 4 3.25
Newspapers 51 5.33 11 21.57 23 45.10 13 25.49 12 23.53 1 1.96
Radio 24 2.51 1 4.17 15 62.50 9 37.50 6 25.00 0 0.00
Public information magazines 28 2.93 4 14.29 11 39.29 6 21.43 9 32.14 0 0.00
Magazines 24 2.51 0 0.00 14 58.33 6 25.00 8 33.33 0 0.00
Public bulletin boards 30 3.13 3 10.00 20 66.67 6 20.00 5 16.67 0 0.00
Guidelines 57 5.96 18 31.58 29 50.88 6 10.53 16 28.07 1 1.75
Internet
(still image) 55 5.75 11 20.00 32 58.18 11 20.00 13 23.64 0 0.00
Internet (movie) 32 3.34 8 25.00 18 56.25 4 12.50 7 21.88 0 0.00

IGB, information gathering behaviour; Guidelines, guidelines and instructions distributed directly from the government or upper management.
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Table 5
Obstacles related to utilizing IGB.
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Total (N = Too little sound or Taking too much Difficulty in finding the Distrust of the Distrust of the

957) letters time information informant information

n % n % n % n % n % n %
Television 136 14.21 0 0.00 43 31.62 32 2353 54  39.71 44 3235
Newspapers 125  13.06 36  28.80 60  48.00 20 16.00 11  8.80 9 7.20
Radio 86 8.99 3 3.49 32 37.21 43 50.00 10 11.63 5 5.81
Public information magazines 115  12.02 17 14.78 51 44.35 45 39.13 16  13.91 7 6.09
Magazines 70 7.31 8 11.43 26 37.14 17 24.29 17 24.29 16  22.86
Public bulletin board 78 8.15 10 12.82 23 29.49 45 57.69 7 8.97 6 7.69
Guidelines 154  16.09 18 11.69 83  53.90 69  44.81 9 5.84 10 6.49
Internet (still image) 118 12.33 21 17.80 44 37.29 41 3475 44 37.29 22 18.64
Internet (movie) 144  15.05 5 3.47 54  37.50 44 30.56 48  33.33 27 18.75

IGB, information gathering behaviour; Guidelines, guidelines and instructions distributed directly from the government or upper management.

allowed in the store’ (OR, 2.12; 95% CI, 1.01-4.43).

Among those who do not use the Internet (movie), ‘taking too much
time in the extraction of necessary information” had a negative associ-
ation with manage entity ‘sole proprietorship’ (OR, 0.40; 95% CI,
0.17-0.97).

4. Discussion

This study aims to assess the use and effectiveness of IGB among
people engaging in eating and drinking services in Tokyo. The assess-
ment intends to understand the IGB type used for disseminating coun-
termeasures against COVID-19 and what IGB is evaded by the
individuals.

4.1. Implications for improving COVID-19 literacy from the perspective of
IGB

It is clear that TV use is the primary source of information on COVID-
19 prevention measures, regardless of the respondents’ age. A similar
trend was reported in a nationwide survey conducted in 2012, wherein
TV had the highest usage rate among all age groups for obtaining
disaster information [19]. A cross-sectional survey conducted among
European and American respondents also reported wide use of TV as an
information source during the first wave of COVID-19 [12]. Thus, gov-
ernments and upper-level agencies that disseminate information need to
keep in mind that respondents could refer to TV more often than other
sources to obtain information.

Next, we would like to consider the need for different approaches for
individuals over and under 60 years. The survey solidifies the belief that
ageing is positively correlated with newspaper usage, a result consistent
with past reports in Japan [20]. Therefore, it may be useful for them to
publish such information and emphasize it for the elderly. In contrast, a
negative correlation was found between age and Internet usage.
Therefore, there is a possibility that information distributed through the
Internet will not reach people in their 60s or older. It has been reported
that the Internet usage rate itself, by age group of individuals, is over
90% for each age group from 13 to 69 years; 74.2% in the 70s and 57.5%
in the 80s in 2019, Japan [21]. This may suggest that those under 60s
can use the Internet for exploratory behaviour to obtain information,
while those over 60s have difficulty in doing so. Indeed, Shimada et al.
reported that the elderly in Japan may face difficulty obtaining neces-
sary health information and assessing the need for it [22].

The finding that use of distributed guidelines had a negative corre-
lation with individuals ‘60 years or older’, ‘male’, and ‘sole proprietor-
ship’ questions the current approach for this population. Deepening the
ageing aspect, older individuals have better subjective control over their
emotions and more positive emotional experiences, but they may choose
to access information that positively supports their emotions [23,24].
During COVID-19, it has been pointed out that they may be systemati-
cally less responsive regarding self-isolation and adherence to

precautions [25]. Hence, information disseminators need to devise ways
to better accommodate their counterparts, considering these psycho-
logical background issues with normal ageing.

4.2. Relationship between IGB, background, and comprehension level of
the obtained information

Difficulty in coming up with specific actions was the biggest chal-
lenge experienced by all the information-gathering groups. Moreover,
full-time employees (responsible for communicating information effec-
tively) at restaurants reported that the language of the guidelines was
difficult to understand. These obstacles suggest that we need to rethink
the methods used to communicate information to our target population.
In the review of the effectiveness of health literacy interventions,
Visscher et al. stated that interventions must be tailored to the needs of
the objective, functional, and not difficult [26].

In contrast, respondents belonging to any organisational affiliation
using guidelines may find less difficulty in coming up with specific ac-
tions. This may be because personal communication with members of
their organisation may have been helpful, based on reports of disasters
which suggests that vulnerability due to information gaps could be
eliminated by strengthening social support [18].

4.3. Obstacles related to using IGB

Regarding TV, distrust of information providers and information was
cited most frequently among non-TV users. The negative correlation
between age ‘60 and older’ and ‘distrust of information providers’ is
consistent with previous reports that middle-aged and older individuals
are more trusting of TV programmes than younger people [27]. More-
over, younger individuals may have difficulty assessing the reliability of
the information [22]. To be useful for all age groups, TV programmes
need to present more specific information about citations and references
to increase trust and reliability.

Regarding guidelines, it became clear that respondents may find it
time-consuming to retrieve information. This suggests that articles
should consider the layout and the need for better indexing. In partic-
ular, among stores where the government places the most importance on
disseminating COVID-19 prevention measure information, the user
experience of the guidelines needs to be improved. It could be restruc-
tured so that a glance can retrieve the necessary information.

The finding that respondents may also find it time-consuming to
retrieve information using the Internet (movie) indicates that distribu-
tors must devise a way to shorten content or ensure appropriate indexing
of content to allow viewers to directly view it.

4.4. Limitations

In this survey, the questionnaire collection rate was 14.5%. More-
over, 96% of the respondents were native Japanese speakers, which may
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be attributed to the fact that Japanese was the language used in the
questionnaire; that is, respondents who were not native Japanese
speakers may have been reluctant to answer the survey. These factors
may have caused biases in the characteristics of the respondents.

5. Conclusion

To improve infection prevention measures against COVID-19 among
eating and drinking services, various information has been distributed
via IGBs. However, our study results indicate that current information
dissemination methods may not effectively convey information of reach
their target populations. To improve user understanding, it is necessary
to use specific expressions and layouts that are easy to see and under-
stand. Moreover, when presenting information that users must comply
with, such as guidelines, it is necessary to use means that consider the
target age group; specifically, adults 60 years of age and older tended to
use guidelines and the Internet significantly less than the control group.
The better approach could be a blended intervention with a combination
of web- and paper-based tools to cover all age groups.

We must continue to think of better ways to improve literacy related
to COVID-19 as this experience may be applicable to improving literacy
for any pandemic.

Contributors

AS and SO designed the study and all authors contributed to ques-
tionnaire development. AS prepared the dataset for analysis, and AS and
OS undertook data analyses. AS wrote the manuscript with contributions
from OS, YI, and KT. All authors reviewed the study findings and read
and approved the final version before submission. AS is responsible for
the overall content as guarantor. The corresponding author attests that
all listed authors meet authorship criteria and that no others meeting the
criteria have been omitted.

Funding

This work was partially supported by Ota city. Grant numbers are not
applicable.

Ethics approval

The survey was conducted anonymously. The instructions clearly
stated the purpose, method, voluntary character of participation, and
advantages and disadvantages. The instructions also advised that per-
sonal information would be protected and that if the participant did not
agree to the survey, there was no need to answer or return the ques-
tionnaire. It was also stated on the cover page that by returning the
completed questionnaire form, the participant agreed to participate.
This survey was conducted with the approval of the Ethics Committee of
the Faculty of Medicine, Toho University (approval date: August 10,
2021; approval number: A21023) and following the Declaration of
Helsinki.

Data availability statement

Data are available on reasonable request.
Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

Acknowledgements

The authors extend their gratitude to all the respondents and all the

Public Health in Practice 5 (2023) 100357

participants in the preliminary interview. We are also grateful to Nish-
iwaki. Y and Asakura. K for reviewing the earlier version of the ques-
tionnaire. We would like to thank Editage (www.editage.com) for
English language editing.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.puhip.2023.100357.

References

[1] N. Zhu, D. Zhang, W. Wang, et al., A novel coronavirus from patients with
pneumonia in China, 2019, N. Engl. J. Med. 382 (2020) 727-733, https://doi.org/
10.1056/NEJM0a2001017.

[2] R.M. Anderson, H. Heesterbeek, D. Klinkenberg, et al., How will country-based
mitigation measures influence the course of the COVID-19 epidemic? Lancet 395
(2020) 931-934, https://doi.org/10.1016/50140-6736(20)30567-5.

[3] M. Kanno, Assessing the impact of COVID-19 on major industries in Japan: a
dynamic conditional correlation approach, Res. Int. Bus. Finance 58 (2021),
101488, https://doi.org/10.1016/j.ribaf.2021.101488.

[4] World Health Organization, Coronavirus disease (COVID-19): how is it
transmitted?, Accessed Apr 2022) 2021, https://www.who.int/emergencies/dise
ases/novel-coronavirus-2019/question-and-answers-hub/q-a-detail/coronavirus-
disease-covid-19-how-is-it-transmitted.

[5] J. Lu, Z. Yang, COVID-19 outbreak associated with air conditioning in restaurant.
Guangzhou, China, Emerg. Infect. Dis. 26 (2020) 2789-2791, https://doi.org/
10.3201/eid2611.203774, 2020.

[6] Japan Foodservice Association, Guidelines for business continuity of the
restaurant, Accessed Apr 2022, http://www.jfnet.or.jp/contents/safety/, 2021.

[7] Cabinet Secretariat, List of guidelines by industry, Accessed Apr 2022, https://cor
ona.go.jp/prevention/, 2021.

[8] D. Scales, J. Gorman, K.H. Jamieson, The Covid-19 Infodemic - applying the
epidemiologic model to counter misinformation, N. Engl. J. Med. 385 (2021)
678-681, https://doi.org/10.1056/NEJMp2103798.

[9] E. Castro-Sanchez, P.W.S. Chang, R. Vila-Candel, et al., Health literacy and
infectious diseases: why does it matter? Int. J. Infect. Dis. 43 (2016) 103-110,
https://doi.org/10.1016/].ijid.2015.12.019.

[10] World Health Organization, Communicating Risk in Public Health Emergencies: a
WHO Guideline for Emergency Risk Communication (ERC). Policy Pract, World
Health Organization, Geneva, 2017. Licence: CC BY-NC-SA 3.0 IGO.

[11] Cabinet Office, Evacuation from Flood and Landslide Disasters in Light of the
Torrential Rainfall in July 2018, 2018. Accessed Apr 2022), https://www.bousai.
go.jp/fusuigai/suigai_dosyaworking/index.html.

[12] A.B. Boot, A. Eerland, J. Jongerling, et al., Gathering, processing, and interpreting
information about COVID-19, Sci. Rep. 11 (1) (2021) 6569, https://doi.org/
10.1038/541598-021-86088-3.

[13] T.D. Wilson, Models in information behaviour research, J. Doc. 55 (1999)
249-270, https://doi.org/10.1108/EUM0000000007145.

[14] Ministry of Health, Labour and welfare. Visualizing the data: information on
COVID-19 infections, Accessed Apr 2022), https://covid19.mhlw.go.jp/.

[15] Government CIOs’ portal J-GCIOP, Japan, Vaccination status of COVID-19,
Accessed Apr 2022, https://info.vrs.digital.go.jp/dashboard/.

[16] Ministry of Internal affairs and communications, Japan Standard Industrial
Classification (Rev. 13, October 2013. Accessed Apr 2022) 2013, https://www.
soumu.go.jp/english/dgpp_ss/seido/sangyo/san13-3a.htm#m.

[17] Cabinet Office, Results of a survey on awareness and activities related to disaster
prevention in daily life, Accessed Apr 2022, http://www.bousai.go.jp/kohou/oshi
rase/pdf/20160531_02kisya.pdf, 2016.

[18] S. Katsura, J. Hagihara, Y. Yamada, Daily information-gathering behavior of
natural disaster victims: focusing on residents who experienced the Great East
Japan Earthquake and the Kanto-Tohoku Heavy Rainfall Disaster, Nihon Koshu
Eisei Zasshi 68 (2021) 221-229, https://doi.org/10.11236/jph.20-093.

[19] Ministry of Internal affairs and communications, Survey Results on Changes in
Information Behaviour Triggered by the Great East Japan Earthquake, 2012.
Accessed Apr 2022) 2012, https://www.soumu.go.jp/menu_news/s-news/01iicp0
1.02000009.html.

[20] The Japan Press Research Institute. 13th National Public Opinion Poll on Media,
2020. Accessed Apr 2022) 2020, https://www.chosakai.gr.jp/project/notificati
on/.

[21] Ministry of Internal affairs and communications, Inf commun white:paper
(Accessed Apr 2022), https://www.soumu.go.jp/johotsusintokei/whitepaper/ja/
r02/html/nd252120.html, 2020.

[22] S.K.K. Hiromi, O. Miyoko, N. Manami, Health literacy and related factors of the
elderly in urban Japan, J Health Care Nurs 18 (2021) 63-74.

[23] L.L. Carstensen, Socioemotional selectivity theory: the role of perceived endings in
human motivation, Gerontol. 61 (2021) 1188-1196, https://doi.org/10.1093/
geront/gnab116.

[24] E. Peters, T.M. Hess, D. Vastfjall, et al., Adult age differences in dual information
processes: implications for the role of affective and deliberative processes in older
adults’ decision making, Perspect. Psychol. Sci. 2 (2007) 1-23, https://doi.org/
10.1111/j.1745-6916.2007.00025.x.


http://www.editage.com
https://doi.org/10.1016/j.puhip.2023.100357
https://doi.org/10.1016/j.puhip.2023.100357
https://doi.org/10.1056/NEJMoa2001017
https://doi.org/10.1056/NEJMoa2001017
https://doi.org/10.1016/S0140-6736(20)30567-5
https://doi.org/10.1016/j.ribaf.2021.101488
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/q-a-detail/coronavirus-disease-covid-19-how-is-it-transmitted
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/q-a-detail/coronavirus-disease-covid-19-how-is-it-transmitted
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/q-a-detail/coronavirus-disease-covid-19-how-is-it-transmitted
https://doi.org/10.3201/eid2611.203774
https://doi.org/10.3201/eid2611.203774
http://www.jfnet.or.jp/contents/safety/
https://corona.go.jp/prevention/
https://corona.go.jp/prevention/
https://doi.org/10.1056/NEJMp2103798
https://doi.org/10.1016/j.ijid.2015.12.019
http://refhub.elsevier.com/S2666-5352(23)00003-4/sref10
http://refhub.elsevier.com/S2666-5352(23)00003-4/sref10
http://refhub.elsevier.com/S2666-5352(23)00003-4/sref10
https://www.bousai.go.jp/fusuigai/suigai_dosyaworking/index.html
https://www.bousai.go.jp/fusuigai/suigai_dosyaworking/index.html
https://doi.org/10.1038/s41598-021-86088-3
https://doi.org/10.1038/s41598-021-86088-3
https://doi.org/10.1108/EUM0000000007145
https://covid19.mhlw.go.jp/
https://info.vrs.digital.go.jp/dashboard/
https://www.soumu.go.jp/english/dgpp_ss/seido/sangyo/san13-3a.htm#m
https://www.soumu.go.jp/english/dgpp_ss/seido/sangyo/san13-3a.htm#m
http://www.bousai.go.jp/kohou/oshirase/pdf/20160531_02kisya.pdf
http://www.bousai.go.jp/kohou/oshirase/pdf/20160531_02kisya.pdf
https://doi.org/10.11236/jph.20-093
https://www.soumu.go.jp/menu_news/s-news/01iicp01_02000009.html
https://www.soumu.go.jp/menu_news/s-news/01iicp01_02000009.html
https://www.chosakai.gr.jp/project/notification/
https://www.chosakai.gr.jp/project/notification/
https://www.soumu.go.jp/johotsusintokei/whitepaper/ja/r02/html/nd252120.html
https://www.soumu.go.jp/johotsusintokei/whitepaper/ja/r02/html/nd252120.html
http://refhub.elsevier.com/S2666-5352(23)00003-4/sref22
http://refhub.elsevier.com/S2666-5352(23)00003-4/sref22
https://doi.org/10.1093/geront/gnab116
https://doi.org/10.1093/geront/gnab116
https://doi.org/10.1111/j.1745-6916.2007.00025.x
https://doi.org/10.1111/j.1745-6916.2007.00025.x

A. Shiozawa et al. Public Health in Practice 5 (2023) 100357

[25] J.F. Daoust, Elderly people and responses to COVID-19 in 27 Countries, PLoS One [27] T. Hatta, J. Hatta, A. Iwahara, et al., The study of trust of middle and upper-middle
15 (2020), 0235590, https://doi.org/10.1371/journal.pone.0235590. aged people, J Hum Environ Stud 9 (2011) 9-12, https://doi.org/10.4189/
[26] B.B. Visscher, B. Steunenberg, M. Heijmans, et al., Evidence on the effectiveness of shes.9.9.

health literacy interventions in the EU: a systematic review, BMC Publ. Health 18
(2018) 1414, https://doi.org/10.1186/512889-018-6331-7.


https://doi.org/10.1371/journal.pone.0235590
https://doi.org/10.1186/s12889-018-6331-7
https://doi.org/10.4189/shes.9.9
https://doi.org/10.4189/shes.9.9

	Is the information on infection prevention measures against COVID-19 reaching the target audience? A cross-sectional survey ...
	1 Introduction
	2 Methods
	2.1 Study setting and context
	2.2 Data collection
	2.3 Variables
	2.3.1 Baseline characteristics of participants and their workplaces
	2.3.2 IGB and the comprehension level of obtained information
	2.3.3 Obstacles to comprehend obtained information
	2.3.4 Obstacles to utilizing IGB

	2.4 Statistical analyses
	2.4.1 Use of IGB
	2.4.2 Factors related to IGB
	2.4.3 Factors related to the comprehension level of the information obtained from each IGB
	2.4.4 Obstacles related to utilizing IGB


	3 Results
	3.1 Study population (Table 1)
	3.2 IGB used to obtain infection prevention measures against COVID-19 (Table 2)
	3.3 Factors related to the use of IGB (Table 3)
	3.4 Factors related to the comprehension level of the information obtained from each IGB (Table 4, S1)
	3.5 Obstacles related to utilizing IGB (Table 5, S2)

	4 Discussion
	4.1 Implications for improving COVID-19 literacy from the perspective of IGB
	4.2 Relationship between IGB, background, and comprehension level of the obtained information
	4.3 Obstacles related to using IGB
	4.4 Limitations

	5 Conclusion
	Contributors
	Funding
	Ethics approval
	Data availability statement
	Declaration of competing interest
	Acknowledgements
	Appendix A Supplementary data
	References


