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A B S T R A C T   

Introduction: Excessive optimistic perception about the probability of acquiring coronavirus disease (COVID-19) 
may hinder people from exercising preventive measures, whereas excessive pessimistic perception can induce 
psychological problems. Not much focus has been paid to this topic, and prior studies are only online surveys. We 
determined the characteristics of older adults with optimistic and pessimistic perceptions of the probability of 
contracting COVID-19. 
Methods: We used data from the Japan Gerontological Evaluation Study (JAGES), including 18,045 participants 
aged ≥ 65 years (mean age: 75.7 years) who were physically and cognitively independent. Self-reported ques-
tionnaires were sent to 11 municipalities between November 2020 and February 2021. Multinomial logistic 
regression was used for data analysis. 
Results: The characteristics of 1,596 (8.8%) participants with optimistic perception and 1,276 (7.1%) with 
pessimistic perception were compared with that of others (80.4%) with moderate perception. Optimism about 
infection probability was positively associated with older age; better perceived financial conditions but nega-
tively associated with higher education level; trust in TV news programs, TV information programs, and 
government-issued newsletters; depressive symptoms; and higher levels of reciprocity. Pessimism was negatively 
associated with higher levels of social cohesion. In contrast, it was positively associated with engagement in paid 
work; trust in TV news programs, the Internet, and information from medical staff; and depressive symptoms. 
Conclusion: Optimistic and pessimistic perceptions about the probability of acquiring infection correlated 
differently with various characteristics. Thus, risk communication during a pandemic should be tailored based on 
specific individual characteristics.   

1. Introduction 

Coronavirus disease (COVID-19) has spread worldwide, and various 
measures, including the recommendation of staying home to city lock- 
down have been taken at the government level. In Japan, the number 
of COVID-19 cases is much lower than that in European countries and 
the United States; the number of cases per million population was 115.1 
in Japan, whereas it was 2703.1 in the United Kingdom, 3371.6 in the 
United States, 3430.7 in Italy, and 432.4 in the world as of May 1, 2020 
(Idogawa et al., 2020). Nonetheless, the pandemic and the associated 
measures significantly impacted Japanese people’s lives and behaviors. 

The government declared a state of emergency for the first time from 
April to May 2020 and requested citizens to refrain from going out. 
Although the request was not legally mandated, the number of people 
going out decreased by 60%–80% in major cities during the declaration 
period (Agoop Corp., 2021). Various social, physical, and cognitive 
factors may have triggered this voluntary behavioral change. Among 
them, risk perception of infection and its consequence is a key factor to 
consider when developing infection prevention strategies by policy-
makers and public health practitioners (Brewer et al., 2007). 

In an uncertain situation such as a disaster or an infectious disease 
pandemic, people’s cognitive biases tend to be heightened, which can 
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lead to distorted risk perception and excessive or inappropriate behavior 
(Amos Tversky & Daniel Kahneman, 1974). Specifically, optimism bias 
is a cognitive bias wherein people overestimate the probability of pos-
itive events and underestimate the probability of negative events 
(Sharot, 2011). Previous research has shown that optimistically biased 
people tend to underestimate their infection probability and are less 
likely to experience anxiety and fear of acquiring infectious diseases (H. 
Kim & Niederdeppe, 2013). They are also less likely to take preventive 
measures against health-related risks of Alzheimer’s disease and sexu-
ally transmitted infections and more likely to smoke (Dillard et al., 2006; 
Fontaine & Smith, 1995; Park et al., 2014; Park & Ju, 2016; Popova & 
Halpern-Felsher, 2016; Wendt, 2005; Wiebe & Black, 1997). People with 
an optimistic perception of contracting COVID-19 may not wear a mask 
and may go outside without precaution, which can increase their 
probability of acquiring the infection and spreading it (Bavel et al., 
2020; Chen et al., 2021; H. Kim & Niederdeppe, 2013). A recent study 
showed that people with an optimistic perception, i.e., those who 
thought they would not contract COVID-19, were unwilling to take the 
COVID-19 vaccine (Nomura et al., 2021). However, optimism aids in 
stress-coping and has shown protective effects against stress and psy-
chological problems during the COVID-19 pandemic (Arslan et al., 
2020). In contrast, some people may be biased pessimistically and take 
strict preventive measures; however, excessive pessimism can induce 
psychological problems such as anxiety due to fear of infection (Arslan 
et al., 2020). 

Given the potential optimistic and pessimistic perceptions about the 
probability of acquiring infection in the society-wide health crisis, such 
as the COVID-19 pandemic, there is a need for effective tailored risk 
communication based on the characteristics of individuals for promot-
ing preventive behavior. Tailored risk communication is often utilized in 
social marketing, defined by Kotler and Lee as “a process that applies 
marketing principles and techniques to create, communicate, and 
deliver value in order to influence target audience behaviors that benefit 
society (public health, safety, the environment, and communities) as 
well as the target audience” (Kotler & Lee, 2008). For example, in-
terventions based on social marketing have succeeded in increasing 
participation in cancer screening (Hirai et al., 2016; Ishikawa et al., 
2012; Olubodun et al., 2022). Despite the merits of social marketing, 
only a few studies have explored the characteristics of people with 
optimistic or pessimistic perceptions of the probability of acquiring 
infection, especially those associated with optimistic or pessimistic 
perceptions of COVID-19 (Hammad et al., 2021; Jovančević & Milićević, 
2020). However, participants in these studies comprised 80% women 
and did not represent the general population because these surveys were 
conducted online. Therefore, evidence on the characteristics associated 
with optimistic or pessimistic perceptions of the probability of con-
tracting COVID-19 is limited. 

This study aimed to investigate the characteristics of people with 
optimistic and pessimistic perceptions of the probability of contracting 
COVID-19 using a large dataset of older adults in Japan. We focused on 
older adults because they are one of the high-risk groups for contracting 
COVID-19 (Petrilli et al., 2020) and require careful communication. 
Additionally, older adults were more likely to be optimistically biased 
about the future than younger counterparts owing to less updating be-
liefs when they face negative events (Chowdhury et al., 2014). Never-
theless, most existing studies on mental health problems during the 
pandemic have focused on the general population or adolescents, and 
only a few studies have focused on older adults (Xiong et al., 2020). 

2. Materials and methods 

2.1. Study participants 

This study was conducted as part of the Japan Gerontological Eval-
uation Study, a nationwide study of people aged ≥ 65 years who are not 
certified as needing assistance from public long-term care insurance. We 

randomly selected eligible residents from 11 municipalities in Japan and 
sent them self-reported questionnaires from November 30, 2020, to 
February 8, 2021. Among 24,613 invited residents, 18,238 returned the 
questionnaires with informed consent for research (response rate: 
74.1%). We excluded 193 participants whose sex, age, or municipality of 
residence were not confirmed or answered in error. Thus, our analytical 
data consisted of 18,045 participants. 

2.2. Optimistic and pessimistic perceptions about the probability of 
contracting COVID-19 

Our primary outcome was optimistic and pessimistic perceptions of 
the probability of contracting COVID-19. We asked participants, “How 
likely did you feel that you would be infected with COVID-19 during the 
declaration of a state of emergency (April–May 2020)?” with four op-
tions: not at all, possibly, perhaps, or very likely. Based on the question, 
we constructed a variable including three categories; people who 
answered “not at all” were defined as being optimistic about infection 
probability; those who answered “very likely” were defined as being 
pessimistic; those who answered “possibly” or “perhaps” were set to a 
reference group. 

2.3. Characteristics of participants 

We examined various characteristics of the participants measured by 
the self-reported questionnaires: age; sex; marital status (married and 
spouse is alive; others); education level (low, ≤ 9 years; middle, 10–12 
years; high, ≥ 13 years); living with someone or alone; perceived 
financial conditions measured by asking, “How do you think about your 
daily life from a financial viewpoint?” (poor, intermediate, well); 
engaging in paid work or not; depressive symptoms measured using the 
15-item Geriatric Depression Scale (not depressed: ≤4 points, moder-
ately depressed: 5–9 points, severely depressed: ≥10 points) (Burke 
et al., 1991; Wada, T., Ishine, M., Kita, T., Fujisawa, M., & Matsubayashi, 
K., 2003); Instrumental activities of daily living (IADL) measured using 
the Tokyo Metropolitan Institute of Gerontology Index of Competence 
(fully capable: 5 points, less capable: <5 points) (Koyano et al., 1991); 
self-reported disease diagnoses (stroke, heart diseases, diabetes, respi-
ratory diseases, cancer, and others (hypertension, hyperlipidemia, 
gastrointestinal diseases, kidney or prostate gland diseases, musculo-
skeletal diseases, traumatic injury, blood or immune system diseases, 
depression, dementia, Parkinson’s disease, eye diseases, ear diseases, 
and other diseases)); providing care measured by asking “Do you look 
after someone when he/she is sick and confined to a bed for a few 
days?”; trust in information from media and people that was measured 
by asking “Which media or people did you refer to the most for taking 
action during the declaration of a state of emergency?” (TV news pro-
grams, TV information programs [an entertaining TV program where 
celebrities, commentators, or professionals discuss various informa-
tion], the Internet, government-issued newsletters, family members, 
friends, and medical staff [multiple answers were allowed]). We selected 
these covariates, referencing related previous studies (Bavel et al., 2020; 
Bhuiya et al., 2021; Chen et al., 2021; Hammad et al., 2021). 

We also explored social capital consisting of three validated sub- 
scales: civic participation, social cohesion, and reciprocity (Saito et al., 
2017). Civic participation was calculated as the number of group ac-
tivities in which the person participated more than once a month. We 
asked “How often do you participate in each of the following group 
activities?: (1) volunteer groups, (2) sports groups, (3) hobby activities, 
(4) study or cultural groups, and (5) activities for teaching skills.” If the 
person participated in more than three activities, we coded the score as 3 
to align the range with other subscales. Social cohesion was calculated as 
the number of answers “moderately agree” or “strongly agree” for the 
following items: “Do you think people living in your community can be 
trusted in general?” “Do you think people living in your community try 
to help others in most situations?” and “How attached are you to the 
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community you live in?” Reciprocity was calculated as the number of 
“Yes” answers to the following questions: “Do you have someone who 
listens to your concerns and complaints?” “Do you listen to someone’s 
concerns or complaints?” and “Do you have someone who looks after 
you when you are sick and confined to bed for a few days?” 

Additionally, the number of new cases of COVID-19 for each mu-
nicipality was included in the model. We collected daily data from the 
website of the municipality or prefecture and averaged the monthly 
number of new cases per million population across the 4 months of the 
study period. 

2.4. Statistical analysis 

We performed a multinomial logistic regression analysis to deter-
mine the characteristics associated with the optimistic or pessimistic 
perceptions of infection probability. We employed cluster-robust stan-
dard errors at the municipality level to calculate 95% confidence in-
tervals. People who answered “possibly” or “perhaps” to the question 
about infection probability were included in the reference group, and 
the odds ratios for optimistic (i.e., for the answer “not at all”) or pessi-
mistic (i.e., for the answer “very likely”) were calculated. We included 
all the characteristic variables in the model, and crude associations for 
each variable without adjustment for other variables are also shown in 
Supplementary Table S1 (see Additional file 1). 

Missing values were imputed using random forest (number of trees to 
grow in each forest = 100), assuming the data were missing at random. 
We performed a complete case analysis using data from people who did 
not have missing values (n = 14,226; Supplementary Table S2) (see 
Additional file 1). All analyses were conducted using R, version 4.1.0 (R 
Foundation for Statistical Computing, Vienna, Austria). 

3. Results 

The mean age of our participants was 75.7 years (standard deviation: 
6.5), and there were 9,468 women (52.5%) and 8,577 men (47.5%). 
Overall, 86.5% of the participants were fully capable of instrumental 
activities of daily living, and over 70% reported that they had been 
diagnosed as having some diseases. More participants trusted informa-
tion from TV news programs or information programs (88.6% and 
60.6%, respectively) than those who trusted information from the 
Internet or government-issued newsletters (17.9% and 22.6%, respec-
tively). Regarding social capital, people who reported at least one civic 
participation were 37.9%, while over 80% of participants reported at 
least one social cohesion or reciprocity (84% and 95%, respectively). 
Among the participants, 1,596 (8.8%) had an optimistic perception of 
their infection probability and 1,276 (7.1%) had a pessimistic percep-
tion, whereas 80.4% had a moderate perception (Table 1). 

In the multinomial logistic regression model, older age (odds ratio =
1.05, 95% confidence interval: 1.04 to 1.07), better financial conditions 
compared to those who perceived it as intermediate (1.10, 1.0003 to 
1.20), and self-reported diabetes (1.11, 1.01 to 1.23) was positively 
associated with optimistic perception (Table 2). In contrast, the 
following characteristics were negatively associated with optimistic 
perception: higher education level compared to lower education level 
(middle: 0.76, 0.66 to 0.86, high: 0.72, 0.62 to 0.83); self-reported heart 
diseases (0.72, 0.62 to 0.83), and other diseases (0.72, 0.55 to 0.94); 
trust in TV news programs (0.79, 0.69 to 0.92), TV information pro-
grams (0.84, 0.74 to 0.94), and government-issued newsletters (0.94, 
0.89 to 0.99); depressive symptoms versus those without depressive 
tendency (moderately depressed: 0.73, 0.63 to 0.84, severely depressed 
0.69, 0.55 to 0.85); and higher levels of reciprocity (0.82, 0.71, 0.95). 
Conversely, higher levels of social cohesion (0.94, 0.90 to 0.99) was 
negatively associated with pessimistic perception. In contrast, the 
following characteristics were positively associated with pessimistic 
perception; engagement in paid work (1.81, 1.58 to 2.06); self-reported 
respiratory diseases (1.54, 1.22 to 1.94), and other diseases (1.12, 1.03 

Table 1 
Descriptive statistics of participants (N = 18,045).  

Characteristic  

Age, years, mean (SD) 75.7 (6.5) 
Men, n (%) 8,577 (47.5) 
Marital status, n (%) 

Married and spouse is alive 12,097 (67.0) 
Others 5,495 (30.5) 
Missing 453 (2.5) 

Educational attainment, n (%) 
Low (≤9 years) 4,259 (23.6) 
Middle (10–12 years) 7,398 (41.0) 
High (≥13 years) 5,936 (32.9) 
Missing 452 (2.5) 
Living with someone, n (%) 14,451 (80.1) 
Missing 175 (1.0) 

Perceived financial conditions, n (%) 
Poor 3,922 (21.7) 
Intermediate 10,660 (59.1) 
Well 3,198 (17.7) 
Missing 265 (1.5) 
Engaging in paid work, n (%) 5,249 (29.1) 
Missing 602 (3.3) 

Depressive symptoms, n (%) 
Not depressed 11,124 (61.6) 
Moderately depressed 3,148 (17.4) 
Severely depressed 1,052 (5.8) 
Missing 2,721 (15.1) 

Instrumental activities of daily living (IADL), n (%) 
Fully capable (5) 15,616 (86.5) 
Less capable (<5) 1,850 (10.3) 
Missing 579 (3.2) 

Self-reported disease diagnoses, n (%) 
Stroke 527 (2.9) 
Heart diseases 1,890 (10.5) 
Diabetes 2,464 (13.7) 
Respiratory diseases 1,133 (6.3) 
Cancer 810 (4.5) 
Other diseases 12,764 (70.7) 
Missing 656 (3.6) 
Providing care, n (%) 12,917 (71.6) 
Missing 529 (2.9) 

Trust in information from media and people, n (%) 
TV news programs 15,982 (88.6) 
TV information programs 10,930 (60.6) 
The Internet 3,235 (17.9) 
Government-issued newsletters 4,077 (22.6) 
Family members 4,629 (25.7) 
Friends 2,347 (13.0) 
Medical staff 1,180 (6.5) 

Civic participation, n (%) 
None 9,886 (54.8) 
One 3,439 (19.1) 
Two 2,096 (11.6) 
Over three 1,297 (7.2) 
Missing 1,327 (7.4) 

Social cohesion, n (%) 
None 2,329 (12.9) 
One 2,976 (16.5) 
Two 4,295 (23.8) 
Three 7,891 (43.7) 
Missing 554 (3.1) 

Reciprocity, n (%) 
None 370 (2.1) 
One 515 (2.9) 
Two 1,564 (8.7) 
Three 15,048 (83.4) 
Missing 548 (3.0) 
The number of new cases of COVID-19, median (interquartile 
range) 

9.30 (5.3, 
10.6) 

Perceived probability of contracting COVID-19, n (%) 
Not at all (optimistic) 1,596 (8.8) 
Possibly 6,770 (37.5) 
Perhaps 7,734 (42.9) 
Very likely (pessimistic) 1,276 (7.1) 
Missing 669 (3.7)  
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to 1.22); trust in TV news programs (1.22, 1.13 to 1.32), the Internet 
(1.22, 1.09 to 1.37), and medical staff (1.60, 1.47 to 1.74); and 
depressive symptoms (moderately depressed: 1.37, 1.24 to 1.51, 
severely depressed: 1.91, 1.35 to 2.71). 

Similar results were obtained in the crude analysis (Supplementary 
Table S1) and complete case analysis (Supplementary Table S2) (see 
Additional file 1). 

4. Discussion 

This study explored the characteristics associated with the optimistic 
or pessimistic perceptions of older adults about their probability of 
contracting COVID-19. The optimistic perception was positively asso-
ciated with older age; better perceived financial conditions; and self- 

reported diabetes, but negatively associated with higher education 
level; self-reported heart diseases and other self-reported diseases; trust 
in TV news programs, TV information programs, and government-issued 
newsletters; depressive symptoms; and higher levels of reciprocity. On 
the contrary, the pessimistic perception was negatively associated with 
social cohesion and positively associated with engagement in paid work; 
self-reported respiratory diseases and other diseases; trust in TV news 
programs, the Internet, and medical staff; and depressive symptoms. 

Physical factors, such as age and self-reported disease diagnoses, 
were associated with the perception of the probability of contracting 
COVID-19. This study showed that older age was associated with the 
tendency of an optimistic perception. A previous study reported that the 
association between age and optimistic bias against the risk of COVID-19 
was stronger in China than in the US and Israel (Lin et al., 2021). The 
authors attributed this difference to the cultural context and argued that 
optimistic bias could be reinforced with aging in a society with strong 
ties. In line with the finding in an Asian country, we added that the 
age-related correlation was confirmed even among people aged ≥ 65 
years. In another interpretation, optimism may protect older adults from 
distress because they are more likely to fear COVID-19 than younger 
people (Han et al., 2021; Strunk et al., 2006). Furthermore, we found 
that self-reported heart diseases, diabetes, and respiratory diseases were 
associated with risk perception of COVID-19. Diabetes was positively 
associated with an optimistic perception about the probability of con-
tracting the virus, probably because those with diabetes usually cared 
for themselves and did not know that diabetes was one of the exacer-
bation factors of COVID-19. In contrast, people who reported heart or 
respiratory diseases tended not to be optimistic probably because older 
age with those diseases, especially respiratory diseases, were famous for 
exacerbation factors of COVID-19. 

Socioeconomic status was also associated with the perception of the 
probability of contracting COVID-19. We found that low levels of edu-
cation were associated with optimistic perceptions. A previous study 
found that lower educational status was positively associated with 
having misperceptions about COVID-19 (Bhuiya et al., 2021). Indeed, 
there were many falsehoods about COVID-19 in the early stage of the 
pandemic, and participants with a low education level might believe 
such falsehoods and underestimate their infection probability. In this 
study, those who perceived their financial conditions as wealthy were 
more likely to be optimistic. Participants whose household economy was 
wealthy probably did not need to worry about medical expenditure and 
their life after contracting COVID-19; therefore, they became more 
optimistic about infection probability (Alicea-Planas et al., 2021; Qin 
et al., 2021). Engaging in paid work was also positively associated with 
pessimism about infection probability in this study, although some 
previous research found that unemployed people were more likely to 
experience psychological symptoms than employed people at the 
beginning of the COVID-19 outbreak (Xiong et al., 2020). Employed 
participants perhaps needed to go outside to work and may have had 
difficulty in maintaining social distance, which could have evoked a 
pessimistic perception (Bhuiya et al., 2021). Another possibility is that 
they could easily realize the influences of the pandemic because some of 
their work had changed into telework or was canceled suddenly. In 
addition, we found that people taking care of someone were less likely to 
be optimistic. Their optimistic perception may have been tempered by a 
sense of avoiding infecting the people they were taking care of by 
becoming infected themselves. 

Our findings indicated that people who trusted TV news programs 
and the Internet had more apparent correlations with a pessimistic 
tendency about their susceptibility than other media, whereas TV in-
formation programs and government-issued newsletters were negatively 
associated with only an optimistic tendency. This may be due to the 
difference in how each medium covered the information. Previous 
research found that people’s practice of social distancing was more 
influenced by a government official than a celebrity as a spokesman 
(Abu-Akel et al., 2021). This finding suggests that who reports the 

Table 2 
Multinomial regression for characteristics associated with optimistic and pessi-
mistic perceptions.  

Characteristics Optimistic perception Pessimistic perception 

Odds 
Ratio 

95% CI Odds 
Ratio 

95% CI 

Age 1.05 1.04 1.07 0.98 0.95 1.02 
Men 0.90 0.78 1.04 1.16 0.95 1.41 
Marital status 

Married and 
spouse is alive 

0.98 0.84 1.13 0.90 0.71 1.16 

Educational attainment 
Low Reference   Reference   
Middle 0.76 0.66 0.86 0.92 0.82 1.04 
High 0.72 0.62 0.83 1.06 0.81 1.40 
Living with 
someone 

0.94 0.84 1.06 0.98 0.80 1.21 

Perceived financial conditions 
Intermediate Reference   Reference   
Poor 1.01 0.85 1.22 1.21 0.99 1.47 
Well 1.10 1.0003 1.20 0.79 0.61 1.02 

Engaging in paid 
work 

0.88 0.67 1.16 1.81 1.58 2.06 

IADL (Less capable) 1.09 0.88 1.36 0.98 0.73 1.31 
Self-reported disease diagnoses 

Stroke 0.93 0.78 1.13 1.09 0.39 3.10 
Heart diseases 0.72 0.62 0.83 1.11 0.71 1.75 
Diabetes 1.11 1.01 1.23 1.16 0.88 1.54 
Respiratory 
diseases 

0.89 0.54 1.48 1.54 1.22 1.94 

Cancer 0.89 0.66 1.22 1.46 0.98 2.17 
Other diseases 0.72 0.55 0.94 1.12 1.03 1.22 

Trust in information from media and people 
TV news 
programs 

0.79 0.69 0.92 1.22 1.13 1.32 

TV information 
programs 

0.84 0.74 0.94 1.17 0.97 1.42 

The Internet 0.84 0.69 1.02 1.22 1.09 1.37 
Government- 
issued newsletters 

0.94 0.89 0.99 1.12 0.83 1.52 

Family members 0.96 0.77 1.21 1.11 0.86 1.45 
Friends 1.04 0.58 1.86 1.06 0.95 1.18 
Medical staff 1.03 0.43 2.46 1.60 1.47 1.74 

Depressive symptoms 
Not depressed Reference   Reference   
Moderately 
depressed 

0.73 0.63 0.84 1.37 1.24 1.51 

Severely 
depressed 

0.69 0.55 0.85 1.91 1.35 2.71 

Providing care 0.91 0.81 1.03 1.10 0.62 1.97 
Individual-level social capital 

Civic 
participation 

0.97 0.91 1.04 1.02 0.94 1.10 

Social cohesion 1.01 0.92 1.11 0.94 0.90 0.99 
Reciprocity 0.82 0.71 0.95 0.94 0.52 1.70 

The number of new 
cases of COVID- 
19 

0.97 0.83 1.14 1.04 0.94 1.15 

Intercept 0.01 0.003 0.06 0.10 0.02 0.65  
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information and how it is reported influence people’s risk perception 
and their behavior. In Japan, TV news programs objectively reported 
information about COVID-19 primarily based on press releases from 
public organizations (e.g., the number of new patients), whereas TV 
information programs and the Internet often include interpretation of 
information and subjective opinions of casts and writers. Several pro-
fessionals or government officials are commentators or writers in TV 
information programs and government-issued newsletters, and they 
properly interpret and explain the information about COVID-19. This 
probably led people who trusted TV information programs or 
government-issued newsletters to avoid being excessively optimistic 
about their probability of contracting COVID-19. In contrast, people 
who trusted TV news programs needed to interpret the information 
about COVID-19 by themselves, and the Internet was full of 
not-evidence-based information. In such conditions, people probably 
accept negative information more strongly than positive information 
because of negativity bias (Rozin & Royzman, n.d.). Therefore, people 
who trusted TV news programs or the Internet tended to be excessively 
pessimistic about their risk of contracting COVID-19. The creators of TV 
programs and Internet articles should carefully report appropriate in-
terpretations of information and not arouse viewers’ anxiety. Addi-
tionally, viewers also need to be media-literate to avoid excessive 
pessimism when perceiving information from media. 

Regional variables were also associated with residents’ perceptions 
of the probability of infection. This study showed that those who felt 
strong social cohesion were less likely to be excessively pessimistic 
about their probability of contracting COVID-19. This finding was 
consistent with the evidence that strong social cohesion was negatively 
associated with negative affect, depression, and hopelessness, whereas it 
was positively associated with health mastery (E. S. Kim et al., 2020). 
Furthermore, we found that a strong reciprocity feeling was negatively 
associated with the optimistic risk perception of COVID-19. This may be 
because people who felt strong reciprocity could modify their risk 
perception due to more opportunities to talk with someone about 
COVID-19. Another possibility is that they could not optimistically think 
about COVID-19 because they needed to avoid troubling the neighbor-
hood that took care of them. 

Our study had some limitations. First, due to the cross-sectional 
design, our study could not infer causal relationships between partici-
pants’ characteristics and their perception of infection probability. 
Second, our findings may lack general application to other de-
mographics because the enrolled participants were limited to Japanese 
older adults and because the survey focused on the early stage of the 
COVID-19 pandemic. We found both consistent and contrasting results 
with the findings of previous studies conducted in other contexts, as 
discussed above. Third, our measure of the perception of infection 
probability was a single-item question due to limited space. However, 
the question seemed face valid, and optimistic and pessimistic percep-
tions have often been measured using such a single-item question. 
Similar to our questionnaire, the German Socio-economic Panel mea-
sures the tendency of optimistic/pessimistic perception using a 4-point 
Likert scale. A previous study confirmed that the single-item question 
was highly correlated with the Life Orientation Test-Revised, a widely- 
used 10-item scale (Chopik et al., 2020; Scheier et al., 1994). Fourth, 
some people were invited to the survey but did not return the ques-
tionnaire. We could not obtain information on the characteristics of 
non-respondents; thus, sample selection bias may remain. Nonetheless, 
the response rate of our survey was higher than that in similar surveys of 
community-dwelling older adults (Santos-Eggimann et al., 2009). 
Finally, the participants were asked to recall their infection probability 
that was perceived more than 6 months ago; thus, the responses may 
have been subject to recall bias. However, recall bias was unlikely to 
weaken the perception because the number of new infections was higher 
during the survey period than during the first declaration of a state of 
emergency. Although our study has the aforementioned limitations, it 
also has several strengths. Unlike early findings reported based on the 

Internet survey, we conducted a rigorous random sampling survey to 
obtain population-representative data. Many older adults could not use 
the Internet; thus, a mail-based survey was crucial to reduce selection 
bias. Moreover, the large sample size provided sufficient statistical 
power to detect the observed differences. 

5. Conclusions 

In conclusion, our research found that various characteristics were 
associated with the perception of the probability of contracting COVID- 
19. Older age, lower levels of education, perceived wealthy financial 
conditions, and diabetes were positively associated with an optimistic 
perception of infection probability. It may be better to educate people 
with such characteristics regarding the severity and contagious nature of 
COVID-19 and the importance of preventing the spread of the disease in 
society. On the contrary, depressive workers tended to be pessimistic. It 
may be suitable to educate people with such characteristics that they do 
not need to feel too anxious as long as they properly adhere to preven-
tive measures against COVID-19. Additionally, we found that people 
who trusted information from TV news programs and the Internet were 
more likely to have pessimistic perceptions. Both senders and receivers 
of information using media should be careful not to overstimulate 
anxiety. Our study provides valuable insights into setting the target and 
communicating with the vulnerable population to dampen the negative 
aspects of excessive optimistic and pessimistic perceptions of infection 
probability through tailored risk communication during this prolonged 
pandemic. These insights are probably useful for assessing the adequacy 
of risk communication in this pandemic and preparing for a future 
pandemic. In this study, we studied Japanese older adults at the early 
time of the COVID-19 pandemic. Further studies, including younger 
people, in other countries or in time when people have gotten used to the 
COVID-19 pandemic, are valuable to guide an appropriate risk 
communication in more general situations. 
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