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The coronavirus disease 2019 (COVID-19) outbreak is threatening
not only health but also life worldwide. It is important to
encourage citizens to voluntarily practise infection-prevention
(IP) behaviours such as social distancing and self-restraint.
Previous research on social cognition suggested that
emphasizing self-identity is key to changing a person’s
behaviour. The present study investigated whether reminders
that highlight self-identity would be effective in changing
intention and behaviour related to the COVID-19 outbreak, and
hypothesized that those who read reminders highlighting self-
identity (Don’t be a spreader) would change IP intention and
behaviour better than those who read ‘Don’t spread’ or no
reminder. We conducted a two-wave survey of the same
participants with a one-week interval, during which we
assigned one of three reminder conditions to the participants:
‘Don’t spread’ (spreading condition), ‘Don’t be a spreader’
(spreader condition) and no reminder (control condition).
Participants marked their responses to IP intentions and actual
behaviours each week based on the Japanese Ministry of Health,
Labour and Welfare guidelines. While the results did not show
significant differences between the conditions, the post hoc
analyses showed significant equivalence in either IP intentions
or behavioural scores. We discussed the results from the
perspective of the effect size, ceiling effects and ways of
manipulation checks as future methods with more effective
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persuasive messaging. Following in-principle acceptance, the approved Stage 1 version of this

manuscript was pre-registered on the OSF at https://doi.org/10.17605/OSF.IO/KZ5Y4. This pre-
registration was performed prior to data collection and analysis.
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1. Introduction
1.1. Background and main research question
The spread of the coronavirus disease (COVID-19) has caused an acute public health crisis that is
threatening lives globally. To tackle this dire situation and help stop the spread of the disease,
governments have been encouraging citizens to change their behaviours by providing specific guidelines
(such as social distancing and refraining from venturing out). However, these guidelines are likely to be
ignored by some citizens. Furthermore, it is legally impossible for some governments (for example, the
Japanese government) to forbid people to leave their homes, suspend attendance at work or school, or
lock down an entire city. For example, the Japanese government declared a national state of emergency
on 7 April 2020, but only requested that people follow the suggested control measures on a voluntary
basis. There are no laws to force citizens to follow these measures. Therefore, behavioural modifications
depend entirely on an individual’s ethical beliefs. Perhaps for this reason, the number of COVID-19
infections in Japan increased daily, with more than 100 cases every day from 31 March to 6 May 2020.
Therefore, psychologically based persuasive communication is required to effectively change individual
attitudes and behaviours, thereby encouraging people to conform to the guidelines.

The main research question answered in this study is whether the difference in infection-prevention (IP)
reminders (Don’t spread/Don’t be a spreader) can influence Japanese citizens to modify their behaviours.
In other words, the self-identity-related ‘Don’t be a spreader’ would be more likely to stop readers from
engaging in high-risk behaviours that promote the spread of infection. IP was measured from two
perspectives—behavioural intentions and reported behaviour of IP, using the IP-intention and IP-behaviour
scale. Research on social cognition has demonstrated that the presentation of a specific word can change a
person’s behaviour. For example, slightly different descriptions in instructions can change the deterrent rate
of the reader’s unethical behaviour: A description of ‘Don’t be a cheater’ reduced cheating more than ‘Don’t
cheat’ [1]. Their findings suggest that slogans with suffixes that represent agents (-er) modulate behaviour.

The virtue of manipulating the wording of instructions lies in its simplicity and general versatility.
In addition to highlighting self-identity, a recent paper reported that manipulating the expressions
of messages to appeal to citizens’ emotions is effective in promoting behaviour to self-isolate [2].
However, it is important to find more useful methods, given the circumstances in different countries
such as cultural, linguistic and legal differences. Making self-identity salient in messages is also one
of the simplest ways of intervening with large numbers of people. Thus, we investigated the
effectiveness of messages highlighting the role of self-identity in changing people’s behaviour.

Generally speaking, spreading infection is negative and an undesirable behaviour. Nominalizing the
verb indicating such a behaviour with suffixes that represent agents (-er) creates a strong link between an
identity and negative self-image. In other words, people who read the reminder ‘Don’t be a spreader’
come to consider infection spreader as part of their self-identity. As this threatens positive self-image,
the avoidant motivation to circumvent such labels is driven to protect one’s image, which makes
ignoring the reminder difficult. As a result, people who read the reminder are more likely to modify
their behaviours to avoid spreading infection.

In addition, the effectiveness of this intervention has been repeatedly verified in other studies [3,4]. In
particular, Savir & Gamliel [4] successfully replicated the study by Bryan et al. [1]. Before Bryan et al. [1],
Bryan and colleagues investigated the effect of highlighting self-identity reminders on voting behaviours
(voting versus being a voter), finding that the reminder ‘be a voter’ elevated actual voter turnout [5]. On
the other hand, another intervention is to evoke mortality in messages based on terror management
theory [6]. However, studies [7,8] have also pointed out that mortality salience effects are small or not
robust compared to the original study. Accordingly, in the present study investigating IP reminders,
we avoided the use of mortality salience as its manipulation can be considered dangerous. Therefore,
we considered highlighting self-identity reminders as an obviously effective way to promote
behavioural change that can also be applied in the COVID-19 pandemic.

Our study aimed to show whether it may be possible to reduce the spread of COVID-19 using this
stimulus manipulation. This is important because such simple changes in language may still serve to
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encourage people to change their behaviour. If effective, this method might help to successfully contain the

pandemic even in countries where ‘a lockdown could not be enforced by external forces such as the army
and the police’. Therefore, our research is suggestive regarding the practical implications.

1.2. Hypotheses
The main hypotheses of this research are as follows:

— Hypothesis 1: If highlighting self-relevance corrected our intention, the change of the IP-intention
score for behavioural intentions from the first wave (baseline) to the second wave would be
significantly larger in the spreader condition than in the spreading and control conditions.
H0: If highlighting self-relevance did not influence our intention, the change of the IP-intention score

for behavioural intentions from the first wave (baseline) to the second wave in the spreader
condition would not differ from either the spreading or the control condition.

— Hypothesis 2: If highlighting self-relevance corrected our behaviour, the change of the IP-behaviour
score from the first wave (baseline) to the second wave would be significantly larger in the
spreader condition than in the spreading and control conditions.
H0: If highlighting self-relevance did not influence our behaviour, the change of the IP-behaviour

score from the first wave (baseline) to the second wave in the spreader condition would not
differ from either the spreading or the control condition.

Additionally, as our secondary hypothesis, we predicted that the scores on the perceived vulnerability to
disease (PVD) scale would be higher during the COVID-19 pandemic than before the pandemic.

2. Method
2.1. Participants
We recruited participants via Yahoo! Crowdsourcing (http://crowdsourcing.yahoo.co.jp/). Participants
must be able to understand Japanese well and be residents of Japan.1 We also confirmed their residence
in the survey questionnaire. Participants were informed regarding the need to understand Japanese well
in the recruitment requirements. In addition, we asked questions about participants’ native language and
nationality in the demographic information.

As ethical considerations, we conducted our survey carefully to ensure informed consent. We stated
that the data obtained from these surveys would be anonymized so that it could be made public without
identifying individuals. Moreover, we ensured that the survey requests stated that the survey would be
conducted anonymously with no personal information, such as COVID-19-related data or email
addresses, being linked to it. As mentioned in Data analysis, we performed two one-way analyses of
variance (ANOVA) with the reminder condition (spreading, spreader and control conditions) for both
different dependent variables (i.e. change of IP-intention and IP-behaviour scores). Guo et al. [9]
calculated the effect size of the original study [1] for a value of Cohen’s f = 0.302. However, the small
sample size might overestimate the effect size. Therefore, as a replication convention [9,10], we halved
the effect size of the original experiment (Cohen’s f = 0.151), and used G � Power [11] to conduct a
power analysis (Cohen’s f = 0.151, α = 0.05, 1−β = 0.99, number of groups = 3), as a result of which we
set N = 942 as the required sample size. Moreover, considering that many participants are often
excluded in online surveys because of satisficing [12–14], and the dropout rate from the second wave,
we have set almost double the required sample size (N = 1890) as the maximum sample size. If the
number of final participants was below the required sample size after excluding participants
according to the criteria detailed in Data exclusion criteria, we planned to collect data from additional
participants to reach the required sample size. Additionally, for ethical reasons, even if more than
1890 people participated in the survey, we would include the excess data in the analysis. Furthermore,
based on our maximum sample size, we performed a sensitivity analysis to calculate the effect size in
the case that statistical power was 0.80 (α = 0.05, 1−β = 0.80, N = 1890, number of groups = 3), yielding
an estimate of Cohen’s f of 0.071.
1In the pre-registered procedure, we planned to recruit participants who are residing in Tokyo. However, fewer people accessed our
survey page than we expected; only 260 people participated in our survey for the 2 days. Thus, it seemed difficult to collect the planned
sample size (i.e. N = 942–1890) stated in the pre-registered procedure. Hence, prior to data analysis, we expanded the survey area from
Tokyo to all prefectures in Japan. We executed this deviation after approval from the action editor on 13 June 2020.

http://crowdsourcing.yahoo.co.jp/
http://crowdsourcing.yahoo.co.jp/


Table 1. Items in the IP-intention scale based on the guidelines provided by the Japanese Ministry of Health, Labour and Welfare.

no. item

1 I will avoid going out as much as possible.

2 When I have to go out, I will wear a mask.

3 I will avoid the ‘Three-Cs’ (closed spaces with poor ventilation, crowded places with many people nearby and

close-contact settings such as close-range conversations).

4 I will ventilate regularly.

5 I will not speak loudly.

6 I will avoid conversations where people are within hand-to-hand distance.

7 I will follow proper coughing etiquette (using a mask, tissue, handkerchief, sleeve, inside of elbow, etc. to cover

my mouth and nose when I cough or sneeze).

8 I will wash my hands often.

9 I will not touch the mucous membranes of my eyes, nose and mouth.

Table 2. Items in the IP-behaviour scale based on the guidelines provided by the Japanese Ministry of Health, Labour and
Welfare. (R) at the end of the items indicates a reverse-code item.

no. item

1 How often did you go out? (R)

2 How often did you avoid going to the ‘Three-Cs’ place (closed spaces with poor ventilation, crowded places with

many people nearby and close-contact settings such as close-range conversations)?

3 How often did you ventilate your home?

4 How often were you careful not to speak loudly?

5 How often did you have conversations where people were within hand-to-hand distance? (R)

6 How often did you wash your hands?

7 How often did you touch the mucous membranes of your eyes, nose and mouth? (R)
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There were three reminder conditions: ‘Don’t spread’ (spreading condition), ‘Don’t be a spreader’
(spreader condition) and no reminder (control condition). We would recruit 630 participants for each
condition (1890 people in total).
2.2. Measures
To measure behavioural intentions and reported behaviour of IP, we developed two scales based on the
COVID-19 IP policy of the Japanese Ministry of Health, Labour and Welfare [15]. We defined the scale to
measure behavioural intentions and reported behaviours of IP as the IP-intention scale and the IP-
behaviour scale, respectively. These scales consisted of nine and seven items, respectively (tables 1
and 2). The items of the IP-intention scale were scored on a 7-point scale ranging from 1 (strongly
disagree) to 7 (strongly agree). The IP-behaviour scale was scored on 7-point scale ranging from 1 (not at
all) to 7 (very often). Item numbers 1, 5 and 7 of the IP-behaviour scale were the reverse-code items.

In addition, the side hypothesis was that there was an increased concern for infection during the
COVID-19 pandemic compared to life before COVID-19. Here, we used the Japanese version of the
PVD scale, which comprises 15 items [16,17]. These items were scored on a 7-point scale ranging from 1
(strongly disagree) to 7 (strongly agree). The PVD scale reflects ‘perceived infectability’, which is related to
the beliefs of one’s own susceptibility to infectious diseases, and ‘germ aversion’, which is related to an
awareness of discomfort in situations with a high likelihood of infection from a pathogen. We measured
the PVD scale scores and statistically compared the PVD scale scores collected in the present experiment
with those collected before COVID-19 situation [18] as a check on the growing concern for infection.
The comparison of the PVD scores between the current and non-pandemic situations should advance
the discussion of the effect of self-related reminders based on the comparisons.



elapsed days
since the first wave survey

–7

contents of the first wave survey
•    demographic information
•    email addresses
     (for conducting the second wave survey)
•    COVID-19 IP-intention scale
     (regardless of when participants behave)
•    COVID-19 IP-behaviour scale (during term 1)
•    PVD scale
•    reminder (‘don’t spread’, ‘dont’t be a spreader’,
     no reminder)

contents of the second wave survey
•    demographic information
•    COVID-19 IP-intention scale
     (regardless of when participants behave)
•    COVID-19 IP-behaviour scale (during term 2)

–6 –5 –4 –3 –2 –1 0 1 2 3 4 5 6 7

Figure 1. The timeline of the survey schedule for sending the form for the second wave.

royalsocietypublishing.org/journal/rsos
R.Soc.Open

Sci.7:200793
5

2.3. Materials and procedure
We conducted a two-wave online survey for the same participants (figure 1). In the first wave, we asked
the participants for their email addresses. A week after they have completed the first wave, we sent them
the form for the second wave via email. In the first wave, we initially asked participants to respond to the
IP-intention scale, IP-behaviour scale and the PVD scale, and then asked them to provide demographic
information (age, sex and residence) as well as their email addresses on the face sheet. Participants’
intention of upcoming behaviours (regardless of when they behave) was assessed in the IP-intentions
scale, whereas their actual behaviours in the past week were recorded in the IP-behaviour scale.

After completing these questionnaires, we visually presented gratitude messages including one of the
IP reminders to the participants in the spreading and spreader conditions, whereas the participants in the
control condition were given the gratitude messages without any reminder. The gratitude message was
presented on the last page after the completion of the questionnaire using visual images in white letters
on a green background (figure 2). The randomized assignment for the three reminders was based on the
participant’s birthday: Participants whose birthday is the 1st–10th of the month were assigned to the
spreader condition, those with the 11th–20th to the spread condition and those with the 21st–31st to
the control condition. The presentation order of the items in each scale was randomized across the
participants but the execution order of the scales was fixed as follows: the IP-intention scale, the
IP-behaviour scale, the PVD scale and demographic information. In the second wave, the procedure
was identical to the first with the exception that we did not ask participants to answer their email
address and the PVD scale and presented no reminder in any of the conditions.

In addition, we included some questions as quality checks for our survey. We inserted a simple
attention check question (ACQ) in the IP-behaviour scale in each survey wave to identify distracted
respondents or satisficers [12–14]. The ACQ in the first wave was ‘In this survey, how often have you
been asked about your blood type so far?’ and the ACQ in the second wave was ‘How often did you
go to Mars?’. The answer to both these ACQs must be ‘1 (not at all)’. We also set up instructional
manipulation checks (IMC) to exclude the participants who did not actually see/read the gratitude
messages including the reminder message in the spreader and spreading conditions. The IMC was
placed on the same page as the gratitude messages and said, ‘Do you like the font used in the above
message? Be sure to answer N/A’. We considered non-N/A respondents as not having read the message.

2.4. Data analysis
The anonymized dataset of the present study is publicly available at https://osf.io/dc7rs/.

2.5. Data exclusion criteria
As mentioned in the Participants section, we excluded the participants whose answers for the questions
about native language and nationality are not Japanese and Japan, respectively.2 In addition, we
2Although we planned to exclude participants who are not residents of Tokyo, we removed the criterion from the exclusion criteria due
to the change.

https://osf.io/dc7rs/
https://osf.io/dc7rs/
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(b)

(c)

Figure 2. Images presenting the reminders. (a) indicates the spreader condition, (b) the spreading condition and (c) the control condition.
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excluded participants who made mistakes on the ACQs or IMC. We excluded participants who did not
answer ‘1 (not at all)’ for ACQs and N/A for the IMC. Furthermore, we excluded the data of
participants who failed to respond within 24 h of the request for the second-wave survey.

2.6. Quality checks for providing a fair test
Other than COVID-19, we do not have any modern examples of data from a time requiring major
changes in human behaviour where it was not possible to set positive controls for any pandemic
effect. In this case, to confirm that there was a significantly growing concern for infection during the
COVID-19 pandemic, we used the PVD scale [16,17]. We used a dataset collected before COVID-19
that has been published elsewhere [18]. This dataset is not related to the main purpose of this study,
the IP-intention scale, or the IP-behaviour scale, and none of the authors conducted any statistical
analysis on this dataset. Therefore, it did not bias our interpretation of the newly acquired data. We
statistically compared the PVD scale scores collected in the present study with those collected before
COVID-19 [18] using a two-sample t-test and reported the t-values and p-values. If the mean present
score was significantly higher, then we would interpret this as indicating that there was an increased
concern for infection by COVID-19. We planned to perform equivalence tests with two one-sided tests
for equivalence in R (TOSTER; [19]) if there was no significant difference in the PVD scales between
the current and pre-pandemic situations. If there was no significant variation, we would interpret this
as indicating that the perceived concern for infection was essentially the same as before COVID-19
even under the influence of the COVID-19 pandemic.

2.7. Main analysis
First, for each of the conditions, we calculated each participant’s individual mean scores in the IP-intention
as well as the IP-behaviour scales, for each of the first and second waves. Next, we calculated the changes
on the IP-intention and IP-behaviour scale by subtracting the mean score of the first wave from that of the
second wave in each condition. When testing the hypotheses, we used the change in the mean scores for
each IP-intention scale and IP-behaviour scale as the key dependent variables.

We performed two one-way ANOVAs on the change of the mean scores for each IP-intention scale
and IP-behaviour scale under each reminder condition (spreading, spreader and control conditions).
We set the alpha level at 0.05 and reported F-values, p-values and effect sizes (h2

p). When the main



royalsociety
7
effect was significant, we confirmed which pairs showed significant differences, for which purpose we

performed multiple comparisons using Scheffé’s F-test and reported t-values, p-values and effect sizes
(Cohen’s d ). Among the orthogonal contrasts test, Scheffé’s F-test was more appropriate for
contrasting all the conditions because we were interested in the differences between the reminder
conditions (spreading, spreader and control conditions) [19].
publishing.org/journal/rsos
R.Soc.Open
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3. Results
In total, 2536 individuals participated in the first and second waves of the experiment. Based on the pre-
registered exclusion criteria, we excluded participants who were not Japanese or not native Japanese
speakers, provided a wrong answer on the ACQs or an IMC, or failed to respond within 24 h of the
request for the second-wave survey. We also excluded participants whose data did not match the
criteria but who had responded to the second wave of our survey twice.3 As a result, we submitted
data from 1104 participants (648 males, 456 females, Mage = 46.45) for further statistical analyses.

3.1. Pre-registered analyses

3.1.1. The effect of the reminders on the infection-prevention intention

We performed a one-way ANOVA on the change of the mean scores for the IP-intention scale with the
reminder condition as a between-participant factor. The results showed that the main effect was not
significant (F2,1101 = 0.73, p = 0.49, h2

p ¼ 0:001). We, therefore, performed an equivalence test to
determine the equivalences between the spreading and control conditions and set the Cohen’s d
(value of equivalence bounds) to ±0.5,4 which revealed that there was a significant equivalence (t747 =
5.633, p < 0.001).

3.1.2. The effect of the reminders on infection-prevention behaviour

We performed a one-way ANOVA on the change of the mean scores for the IP-behaviour scale with the
reminder condition as a between-participant factor. The results showed that the main effect was not
significant (F2,1101 = 0.51, p = 0.60, h2

p ¼ 0:0009). Thus, we performed an equivalence test to determine
the equivalences between the spreading and control conditions and set the Cohen’s d (value of
equivalence bounds) to ±0.5, which established that there was a significant equivalence (t747 = 6.073,
p < 0.001) (figure 3).

3.1.3. The differences between the PVD scores during and before the COVID-19 pandemic

We calculated each participant’s mean scores on perceived infectability and germ aversion. Further, we
performed a two-sample t-test to confirm the difference between each mean score during the COVID-19
pandemic and before its onset. The mean score on perceived infectability during the pandemic was lower
than that prior to its onset (t3177 = 8.49, p < 0.001, Cohen’s d = 0.30). By contrast, the mean score on germ
aversion was higher during the pandemic than before its onset (t3177 = 2.41, p = 0.02, Cohen’s d = 0.09). In
addition, for each, we calculated the means and standard deviation, before and during the COVID-19
pandemic (‘pi’ and ‘ga’ indicate perceived infectability and germ aversion, respectively; N = 1382,
Mpi = 3.83, s.d.pi = 1.14, Mga= 4.33, s.d.ga = 0.98; N = 1304, Mpi = 3.57, s.d.pi = 0.59, Mga = 4.36, s.d.ga =
0.60). We also calculated the average inter-item correlation for the perceived infectability and germ
aversion data before and during the pandemic, which were Avepi = 0.46, Avega = 0.24; and Avepi = 0.48,
Avega = 0.29, respectively. Please refer to our electronic supplementary material for more detailed
information at https://osf.io/dc7rs/files/ (figure 4).

3.2. Post hoc analyses
Although we planned to perform only the equivalence tests between the spreading and control
conditions, the tests for the other pairs are informative for discussing the salience of the effect of the
3We had not anticipated that there would be participants responding to the second wave of the survey twice. Thus, this exclusion
criteria deviated from the pre-registered method.
4The values for the equivalence bounds were not pre-registered but were determined when we performed the analysis.

https://osf.io/dc7rs/files/
https://osf.io/dc7rs/files/
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Figure 3. Results of the changes in the IP scores from the first wave to the second wave: violin plots for the mean of the changes of
the IP-intention scores (a) and the IP-behaviour scores (b).
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reminders. We, therefore, performed an equivalence test on the changes between the mean scores for the
IP-intention scale and the remaining condition pairs and set Cohen’s d (the value of equivalence bounds)
to ±0.5. The results showed significant equivalence in both pairs: spreader versus spreading: t693 = 5.89;
p < 0.001 and spreader versus control: t762 = 6.39, p < 0.001).

We also performed an equivalence test on the change of the mean scores for the IP-behaviour scale
between the remaining condition pairs and established that there was significant equivalence in both
pairs (spreader versus spreading: t693 = 6.387, p < 0.001; spreader versus control: t762 = 5.955, p < 0.001).
4. Discussion
This study aimed to investigate whether reminders that highlighted self-identity would affect intentions
and behaviours relating to the spread of COVID-19. In addition, the results showed that there was no
difference between the reminder conditions in both the IP-intention and IP-behaviour scores. As such,
there was no significant statistical support for conclusions relating to either Hypothesis 1 or
Hypothesis 2. Conversely, the post hoc equivalence tests showed that there were significant
equivalences between the reminder conditions in both the IP-intention and IP-behaviour scores,
indicating that there was no support against either Hypothesis 1 or 2.

Additionally, we compared the PVD scores collected in the present studywith those obtained before the
COVID-19 pandemic situation. The results showed that perceived infectability was lower duringCOVID-19
than before its onset. At the same time, germ aversionwas higher during the pandemic than before its onset.
Thus, the COVID-19 pandemic had an asymmetric influence on the subscales of the Japanese people.

The present study did not show the effect of highlighting self-identity reminders. Why did
highlighting of self-identity reminders have little effect on IP intention and behaviour in our study? It
was probably because our study had several limitations. One of its limitations was that it had a
longer time period until data collection than previous studies [4,9]. In particular, in an original study
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[5], which had shown that people with an emphasis on self-identity were more likely to engage in voting
behaviour, experimental manipulation of reminders had been conducted on the day before or the day of
the voting, whereas in our study, the participants were required to perform the second wave a week after
the experimental manipulation of a reminder. The length of the period in our study may have
contributed to the saliency of the reminders’ effect. Highlighting self-identity could have been more
effective for IP intention and behaviour if we had presented the reminders for seven consecutive days
instead of just once, or if we had presented the reminders immediately before the second survey [5].
Moreover, the replication study on highlighting self-identity [4] showed that their effect sizes were
small, with an overall estimate of Cohen’s d being 0.17. The small effect size could have made it
difficult to detect the impact of highlighting self-identity in a real-life situation.

Another possibility of the null effect of highlighting self-identity was that ceiling effects could
mediate in the present results. Indeed, in each wave, the mean scores on IP intention and behaviour
were high; especially, for IP intention, which nearly reached the maximum value of the scale in both
the first and second waves (IP intention M1st = 6.01 (s.d. = 0.87), M2nd = 5.98 (s.d. = 0.84); IP behaviour
M1st = 4.97 (s.d. = 0.79), M2nd = 4.94 (s.d. = 0.78)). Considering all these factors, we speculate that ceiling
effects could have occurred in the present study. In this case, there might be little room for the
highlighting of self-identity to have an effect on IP intention and behaviour. At this point of time,
although it is difficult to specify the factor causing the ceiling effects, one plausible speculation is that
a high level of germ aversion, as shown through the PVD scores, might be related with these ceiling
effects. At least, an improvement of the measurements might be desirable to properly measure IP
intention and behaviour.

Moreover, one might argue that our IMC did not work sufficiently to check whether the participants
had carefully read the reminders.5 If so, there may have been a lot of participants who provided the
5We thank Reviewer 2 for pointing out this possibility.
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correct answer to the IMC although they had not carefully read the reminders. This possibly caused the

null effect of the reminders in the present study. To fully eliminate this possibility, it is necessary for
further research to establish more effective methods in presenting the reminders or manipulation checks.

In the present study, there were differences in directions between the PVD’s two subscales. Specifically,
germ aversion was higher during the pandemic than prior to its onset, while perceived infectability was
lower during the pandemic than in the pre-pandemic situation. Makhanova & Shepherd [20]
investigated whether PVD was linked with responses to COVID-19 mainly for American participants,
and established a positive correlation in both the PVD’s subscales with the threat to COVID-19. In other
words, during the pandemic, the higher the danger of COVID-19, the more they felt that being infected
was more likely. This finding seems to be different and one can argue that this discrepancy between the
studies is derived from the Japanese culture of having less physical contact. However, Makhanova &
Shepherd [20] investigated the PVD only during the pandemic. Furthermore, since to the best of our
knowledge, no studies have compared PVD scores during COVID-19 with those in non-pandemic
situations; it is too early to conclude as to whether these tendencies of PVD are specific to the Japanese
people. There is not enough comparative data relating to this study’s PVD scale results; hence it is not
possible to identify the causes of the different directions in the subscales and to generalize the tendency.
It remains unclear what effects mediated this tendency. Further investigations would be necessary to
specify the causes of divergence in the PVD subscales.

Additionally, Japan effectively controlled the spread of infection when we conducted the survey. For
example, the number of cases during the survey execution period was in the range of 40 and 268, whereas
the number of cases before the survey execution period exceeded 700, and that number after the survey
execution period reached a record high (i.e. 1605 cases). Since the number of cases was relatively low
during our survey; it is unclear whether the obtained results would be true in the event of the
COVID-19 situation being severe. Based on this view, further investigations in more severe situations
would be warranted to confirm whether slight differences in linguistic expressions generally have no
effect on our IP intentions and behaviours.

While the present study was conducted only with Japanese people; the previous study reported that
the effects of the highlighting of self-identity occurred not only in Japan [9] but also in America and Israel
[1,4]. Based on these findings in American and Israeli studies, the effects of highlighting self-identity on
IP intention and behaviour might occur in these countries; and its null effects in the present study
may perhaps have been due to potential factors peculiar to Japan that were related to the severity of
COVID-19, the quality of the medical system and so on. Further investigations in countries other than
Japan would confirm this speculation.

The present study showed that highlighting self-identity by manipulating linguistic expressions had
no impact on IP intention and behaviour. Although both the messages in our stimuli were general, and
governments often use similar messages, our findings reveal that our manipulations would not
contribute to a real messaging campaign. Then, what should be the effective reminders for
encouraging IP intention and behaviour in a real messaging campaign? For example, the repetition of
messages might be a good method for a real messaging campaign. Indeed, moderate repetition of
messages boosts their agreements [21]. Thus, if our messages, which highlight self-identity, are
moderately repeated, they could influence IP intention and behaviour during the COVID-19 pandemic
situation. Alternatively, instead of manipulating linguistic expressions, considering other ways to
enhance the self-relevance of messages might also be beneficial for a real message campaign. One
possible and simple way to enhance the self-relevance of messages is to generate one’s own reminder
messages. We shall continue to explore and validate methods of high practical significance (e.g.
repetitive presentation and self-generation of reminder messages).
Ethics. The present study received approval from the psychological research ethics committee of the Faculty of Human-
Environment Studies at Kyushu University (approval number: 2019–034).
Data accessibility. All relevant protocols on this study are freely available in the OSF repository located at https://osf.io/
kz5y4. Its anonymized dataset is publicly available at https://osf.io/dc7rs/.
Authors’ contributions. F.Y.: conceptualization, data curation, formal analysis, funding acquisition, investigation,
methodology, software, visualization, writing—original draft, review and editing. A.I.: conceptualization, data
curation, funding acquisition, methodology, software, writing—original draft, review and editing. N.Y.:
conceptualization, funding acquisition, methodology, writing—original draft, review and editing. K.T.:
conceptualization, writing—original draft, review and editing. Y.M.: conceptualization, writing—original draft, review
and editing. K.S.: conceptualization, formal analysis, funding acquisition, methodology, visualization, writing—
original draft, review and editing. K.Q.: conceptualization, funding acquisition, methodology, writing—original draft,

https://osf.io/kz5y4
https://osf.io/kz5y4
https://osf.io/kz5y4
https://osf.io/dc7rs/
https://osf.io/dc7rs/


royalsocietypu
11
review and editing. Y.Y.: conceptualization, funding acquisition, investigation, methodology, project administration,

supervision, writing—original draft, review and editing.
Competing interests. All authors declare there are no competing interests.
Funding. This research was supported by JSPS KAKENHI grant nos. JP17H00875 (Y.Y.), JP17H06342 (K.Q.), JP18K12015
(Y.Y.), JP19J11199 (F.Y.), JP19J21874 (N.Y.), JP19K14482 (K.S.), JP20H04581 (Y.Y.), JP20J21976 (A.I.), JP20K03479 (K.Q.).
The funders had no role in study design, data collection and analysis, decision to publish or preparation of the manuscript.
blishing.org/
References
journal/rsos
R.Soc.Open

Sci.7:200793
1. Bryan CJ, Adams GS, Monin B. 2013 When
cheating would make you a cheater: implicating
the self prevents unethical behaviour. J. Exp.
Psychol. Gen. 142, 1001–1005. (doi:10.1037/
a0030655)

2. Heffner J, Vives ML, FeldmanHall O. 2020
Emotional responses to prosocial messages
increase willingness to self-isolate during the
COVID-19 pandemic. PsyArXiv. (doi:10.31234/
osf.io/qkxvb))

3. Bryan CJ, Master A, Walton GM. 2014 ‘Helping’
versus ‘being a helper’: invoking the self to
increase helping in young children. Child Dev.
85, 1836–1842.

4. Savir T, Gamliel E. 2019 To be an honest person
or not to be a cheater: replicating the effect of
messages relating to the self on unethical
behaviour. Int. J. Psychol. 54, 650–658. (doi:10.
1002/ijop.12519)

5. Bryan CJ, Walton GM, Rogers T, Dweck CS. 2011
Motivating voter turnout by invoking the self.
Proc. Natl Acad. Sci. USA 108, 12 653–12 656.
(doi:10.1073/pnas.1103343108)

6. Greenberg J, Pyszczynski T, Solomon S, Simon L,
Breus M. 1994 Role of consciousness and
accessibility of death-related thoughts in
mortality salience effects. J. Pers. Soc. Psychol.
67, 627–637. (doi:10.1037/0022-3514.67.4.627)

7. Klein RA et al. 2019 Many Labs 4: failure to
replicate mortality salience effect with and
without original author involvement. PsyArXiv.
(doi:10.31234/osf.io/vef2c)
8. Sætrevik B, Sjåstad H. 2019 Failed pre-registered
replication of mortality salience effects in
traditional and novel measures. PsyArXiv.
(doi:10.31234/osf.io/dkg53)

9. Guo W, Liu H, Yang J, Mo Y, Zhong C, Yamada
Y. 2020 Stage 2 registered report: how subtle
linguistic cues prevent unethical behaviours.
F1000Research 8, 1482. (doi:10.12688/
f1000research.20183.4)

10. Nitta H, Tomita H, Zhang Y, Zhou X, Yamada Y.
2018 Disgust and the rubber hand illusion: a
registered replication report of Jalal,
Krishnakumar, and Ramachandran (2015). Cogn.
Res. Princ. Implic. 3, 15. (doi:10.1186/s41235-
018-0101-z)

11. Faul F, Erdfelder E, Lang AG, Buchner A. 2007
G� Power 3: a flexible statistical power analysis
program for the social, behavioural, and
biomedical sciences. Behav. Res. Methods 39,
175–191. (doi:10.3758/BF03193146)

12. Chandler J, Mueller P, Paolacci G. 2014
Nonnaïveté among Amazon Mechanical Turk
workers: consequences and solutions for
behavioural researchers. Behav. Res. Methods
46, 112–130. (doi:10.3758/s13428-013-0365-7)

13. Oppenheimer DM, Meyvis T, Davidenko N. 2009
Instructional manipulation checks: detecting
satisficing to increase statistical power. J. Exp.
Soc. Psychol. 45, 867–872. (doi:10.1016/j.jesp.
2009.03.009)

14. Sasaki K, Yamada Y. 2019 Crowdsourcing visual
perception experiments: a case of contrast
threshold. PeerJ 7, e8339. (doi:10.7717/peerj.
8339)

15. Japanese Ministry of Health, Labour and
Welfare. About COVID-19 infection [Internet].
2020 [cited 29 April 2020] Available from:
https://www.mhlw.go.jp/stf/seisakunitsuite/
bunya/0000164708_00001.html#kokumin.

16. Duncan LA, Schaller M, Park JH. 2009 Perceived
vulnerability to disease: development and
validation of a 15-item self-report instrument.
Pers. Individ. Differ. 47, 541–546. (doi:10.1016/
j.paid.2009.05.001)

17. Fukukawa Y, Oda R, Usami H, Kawahito J. 2014
Development of a Japanese version of the perceived
vulnerability to disease scale. Jpn. J. Psychol. 85,
188–195. (doi:10.4992/jjpsy.85.13206)

18. Yamada Y, Xu H, Sasaki K. 2020 A dataset of
the perceived vulnerability to disease scale in Japan
before the spread of COVID-19. F1000Research 9,
334. (doi:10.12688/f1000research.23713.2)

19. Lakens D, Scheel AM, Isager PM. 2018
Equivalence testing for psychological research: a
tutorial. Adv. Methods Pract. Psychol. Sci. 1,
259–269. (doi:10.1177/2515245918770963)

20. Makhanova A, Shepherd MA. 2020 Behavioral
immune system linked to responses to the
threat of COVID-19. Pers. Individ. Dif. 167,
110221. (doi:10.1016/j.paid.2020.110221)

21. Cacioppo JT, Petty RE. 1979 Effects of message
repetition and position on cognitive response,
recall, and persuasion. J. Pers. Soc. Psychol. 37,
97–109. (doi:10.1037/0022-3514.37.1.97)

http://dx.doi.org/10.1037/a0030655
http://dx.doi.org/10.1037/a0030655
http://dx.doi.org/10.31234/osf.io/qkxvb
http://dx.doi.org/10.31234/osf.io/qkxvb
http://dx.doi.org/10.1002/ijop.12519
http://dx.doi.org/10.1002/ijop.12519
http://dx.doi.org/10.1073/pnas.1103343108
http://dx.doi.org/10.1037/0022-3514.67.4.627
http://dx.doi.org/10.31234/osf.io/vef2c
http://dx.doi.org/10.31234/osf.io/dkg53
http://dx.doi.org/10.12688/f1000research.20183.4
http://dx.doi.org/10.12688/f1000research.20183.4
http://dx.doi.org/10.1186/s41235-018-0101-z
http://dx.doi.org/10.1186/s41235-018-0101-z
http://dx.doi.org/10.3758/BF03193146
http://dx.doi.org/10.3758/s13428-013-0365-7
http://dx.doi.org/10.1016/j.jesp.2009.03.009
http://dx.doi.org/10.1016/j.jesp.2009.03.009
http://dx.doi.org/10.7717/peerj.8339
http://dx.doi.org/10.7717/peerj.8339
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/0000164708_00001.html%23kokumin
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/0000164708_00001.html%23kokumin
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/0000164708_00001.html%23kokumin
http://dx.doi.org/10.1016/j.paid.2009.05.001
http://dx.doi.org/10.1016/j.paid.2009.05.001
http://dx.doi.org/10.4992/jjpsy.85.13206
http://dx.doi.org/10.12688/f1000research.23713.2
http://dx.doi.org/10.1177/2515245918770963
http://dx.doi.org/10.1016/j.paid.2020.110221
http://dx.doi.org/10.1037/0022-3514.37.1.97

	Warning ‘Don't spread’ versus ‘Don't be a spreader’ to prevent the COVID-19 pandemic
	Introduction
	Background and main research question
	Hypotheses

	Method
	Participants
	Measures
	Materials and procedure
	Data analysis
	Data exclusion criteria
	Quality checks for providing a fair test
	Main analysis

	Results
	Pre-registered analyses
	The effect of the reminders on the infection-prevention intention
	The effect of the reminders on infection-prevention behaviour
	The differences between the PVD scores during and before the COVID-19 pandemic

	Post hoc analyses

	Discussion
	Ethics
	Data accessibility
	Authors' contributions
	Competing interests
	Funding
	References


