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Research purposes

• Explore how the dissemination of COVID-19 related 
information affects the subjective risk assessment
oInfection risk 
oFatality risk



What we do

• We conduct a large-scale survey to investigate how various 
types of information related to COVID-19 affect people’s 
subjective assessment of infection and fatality risks. 



Key results: Information provision

• The group provided with level information (total infected cases and total 
deaths) does not exhibit significantly different subjective risks than the 
control group (receiving no information).

• The group provided with percentage information on actual infection and 
fatality risk exhibits lower subjective risks than the control group.

• The group provided with qualitative information (i.e., the increasing trend 
in the number of new cases and fatality rate) exhibits higher subjective 
risks than the control group.



Design of the survey

• Timing: April 25 to April 27, 2023
• Target: Men and women aged 20 and older nationwide
• Number of valid responses: 10,008
• Nationally representative: Distributions in age, gender was matched 

to those in the 2020 Population Census
• Ethics approval number (University of Tokyo): 23-32
• Attributions:

oMale: 49.4%, Female: 50.6%
oAge groups: 20s-30s: 28.2%, 40s-50s: 37.5%, Over 60s: 34.3%
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Information provision

Participants were divided into four groups, each consisting of 2,502 respondents, and were provided 
with the following information: 
• Group 1 – “No Information”: 

o No information was provided.
• Group 2 – “Information (Level)”: 

o Total infected cases from mid-March 2023 to mid-April 2023: 226,007
o Total deaths from April 2022 to March 2023: 45,727

• Group 3 – “Information (Percentage)”: 
o Actual infection rate from mid-March 2023 to mid-April 2023: 0.18%
o Actual fatality rate from April 2022 to March 2023: 0.17%

• Group 4 – “Information (Qualitative)”: 
o “The number of new cases has been gradually increasing, and there is concern about the spread of 

infection after the holidays in May. On April 19, the expert group mentioned the possibility of a 9th

wave, which would be larger than the 8th wave.”
o “Compared to the 6th and 7th waves (January-April 2022 and July-September 2022), the 8th wave 

(November 2022-February 2023) showed an increase in fatality rate.”



Survey questions

• Questions on the perception of COVID-19 risks (inquired after providing the 
information related to COVID-19 infection or fatality risk): 
o Subjective probability of contracting COVID-19 within the next month
o Subjective probability of fatality if infected within the next month
o Response options: (1) less than 0.001%, (2) 0.001% – 0.01%, (3) 0.01% – 0.1%, (4) 0.1% –

1%, (5) 1% – 5%, (6) 5% – 10%, (7) 10% – 20%, (8) 20% – 50%, and (9) 50% or higher

• Questions on individual characteristics: 
o Basic information: age, gender, place of residence, education level, marital status
o Health situation: medical history of chronic diseases
o COVID-19-related experiences: vaccination status, number of past infections, 

acquaintances’ COVID-19-related deaths 
o Primary media source (e.g., television, newspaper, internet, SNS, or others)
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Calculation of “actual risks” for 
overestimation/underestimation analyses
• Data sources: 

o Population of Japan – Statistics Bureau of Japan
o Newly confirmed and death cases – Ministry of Health, Labour and Welfare

• “Actual risks”: 
o Infection risk: 0.23% (Period: April 9 – May 8, 2023) 

 After COVID-19 was classified as a Category V Infectious Disease on May 8, 2023, the system 
changed from recording the number of daily new infections (“notifiable disease surveillance”) 
to recording the number of new infections in selected medical institutions (“sentinel 
surveillance”).

 The statistic represents only an estimate of the actual risk at the time of the survey. 

o Fatality risk: 0.24% (Period: November 1, 2022 – February 28, 2023 (eighth wave of 
COVID-19))

8



Distribution of infection risk perception



Information intervention and risk perception: 
Subjective probability of infection
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Information intervention and infection risk 
perception: Overestimation
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Information intervention and infection risk 
perception: Underestimation
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Distribution of fatality risk perception

4.0
6.06.9

10.5

17.1
15.4

6.46.3

27.4

Median 0.68% Mean 7.51%

50
%

~

20
%

~50
%

10
%

~20
%

5%
~10

%

1%
~5%

0.1
%

~1%

0.0
1%

~0
.1%

0.0
01

%
~0.0

1%

~0
.00

1%

No Information

3.3

6.56.0
8.6

16.716.3

9.1
7.8

25.9

Median 0.50% Mean 6.88%

50
%

~

20
%

~5
0%

10
%

~2
0%

5%
~10

%

1%
~5%

0.1
%

~1
%

0.0
1%

~0.1
%

0.0
01

%
~0.0

1%

~0.0
01

%

Information (Level)

3.0
4.84.9

6.3

11.8

19.7

11.5
8.8

29.2

Median 0.12% Mean 5.62%

50
%

~

20
%

~50
%

10
%

~20
%

5%
~10

%

1%
~5%

0.1
%

~1%

0.0
1%

~0
.1%

0.0
01

%
~0.0

1%

~0
.00

1%

Information (Percentage)

4.2

7.7
9.2

11.6

16.916.3

7.3
5.1

21.7

Median 0.98% Mean 8.69%

50
%

~

20
%

~5
0%

10
%

~2
0%

5%
~10

%

1%
~5%

0.1
%

~1
%

0.0
1%

~0.1
%

0.0
01

%
~0.0

1%

~0.0
01

%

Information (Qualitative)

Subjective Fatality Risk



Information intervention and risk perception: 
Subjective probability of fatality
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Information intervention and fatality risk 
perception: Overestimation

Fatality Risk Over 5%Fatality Risk Over 1% Fatality Risk Over 10%

27.4

24.3

19.1

32.6

No Information

Information (Level)

Information (Percentage)

Information (Qualitative)

10 15 20 25 30 35 40
%

44.5

41

30.8

49.6

No Information

Information (Level)

Information (Percentage)

Information (Qualitative)

10 15 20 25 30 35 40 45 50
%

16.9

15.7

12.7

21.1

No Information

Information (Level)

Information (Percentage)

Information (Qualitative)

10 15 20 25
%



Information intervention and fatality risk 
perception: Underestimation
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Multivariate Analysis

• Model: Linear regression and logistic regression
• Outcome variables: 

o Probability of Infection (Fatality): the midpoints in responses about subjective risks.
 Example: A participant rated the infection risk to be 50% or higher  The Probability of Infection would be 75%. 

o Infection (Fatality) Over 1%, 5%, 10%: equals 1 if the subjective risk of infection (fatality) is equal to or higher than 1%, 5% or 
10%.

o Infection (Fatality) Under 0.001%, 0.01%, 0.1%: equals 1 if the subjective risk of infection (fatality) is less than 0.001%, 0.01%, 
or 0.1%.

• Independent variables: 
o Information group dummies
o College Graduate: equals 1 if the person has a bachelor’s degree or higher
o Demographic factors (age group, gender, marital status)
o Vaccination status, health situation
o Proxies for COVID-19 related experiences (Infected with COVID-19 and Acquaintances Died of COVID-19)

• Covariates: 
o Primary media source
o Prefecture fixed effects
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Linear regression

Note: N = 10,008. 
o The outcome variables – Probability of Infection (or Fatality) – are continuous. 
o In the regressions, we also control for the media source and prefecture fixed effects. 

No Information

Information (Level)

Information (Percentage)

Information (Qualitative)

College Graduate

Age 20s-30s

Age 40s-50s

Age Over 60s

Female

Married

No Vaccination

Three Vaccinations

No Chronic Diseases

Infected with COVID-19

Acquaintance Died of COVID-19

0.000  [0.000 - 0.000]

0.000  [0.000 - 0.000]

0.044  [-0.908 - 0.996]

-0.738  [-1.601 - 0.126]

-2.968  [-3.883 - -2.053]

-2.015  [-2.859 - -1.171]

2.893  [1.893 - 3.892]

1.009  [0.115 - 1.904]

-1.483  [-2.196 - -0.769]

-2.249  [-2.889 - -1.608]

0.000  [0.000 - 0.000]

0.000  [0.000 - 0.000]

-3.128  [-4.099 - -2.157]

-1.540  [-2.328 - -0.751]

-6.819  [-7.874 - -5.764]

0.039  [-0.897 - 0.975]

1.078  [0.370 - 1.787]

0.266  [-0.373 - 0.906]

0.017  [-0.744 - 0.778]

-1.259  [-1.958 - -0.560]

-1.417  [-2.860 - 0.027]

1.499  [0.217 - 2.781]

0.303  [-0.833 - 1.440]

-0.210  [-1.101 - 0.681]

-2.630  [-3.615 - -1.644]

-6.371  [-7.443 - -5.298]

1.128  [0.251 - 2.004]

-2.327  [-3.000 - -1.654]

3.894  [2.338 - 5.450]

2.509  [1.103 - 3.914]

-7 -5 -3 -1 1 3 5
Estimated Coefficients & 95% Confidence Interval

Probability of Infection Probability of Mortality



Risk overestimation – Logistic regression
Infection Risk Fatality Risk

Note: N = 10,008. In the regressions, we also control for the media source and prefecture fixed effects. 

No Information

Information (Level)

Information (Percentage)

Information (Qualitative)

College Graduate

Age 20s-30s

Age 40s-50s

Age Over 60s

Female

Married

No Vaccination

Three Vaccinations

No Chronic Diseases

Infected with COVID-19

Acquaintance Died of COVID-19

1.000  [1.000 - 1.000]
1.000  [1.000 - 1.000]
1.000  [1.000 - 1.000]

0.851  [0.759 - 0.954]
0.826  [0.726 - 0.941]
0.892  [0.765 - 1.040]

0.543  [0.483 - 0.612]
0.606  [0.529 - 0.695]
0.694  [0.591 - 0.815]

1.219  [1.089 - 1.366]
1.273  [1.124 - 1.441]
1.282  [1.108 - 1.483]

0.785  [0.720 - 0.857]
0.751  [0.681 - 0.828]
0.676  [0.602 - 0.759]

1.000  [1.000 - 1.000]
1.000  [1.000 - 1.000]
1.000  [1.000 - 1.000]

0.839  [0.752 - 0.936]
0.801  [0.707 - 0.908]
0.769  [0.663 - 0.891]

1.031  [0.912 - 1.165]
1.027  [0.896 - 1.178]
0.981  [0.836 - 1.151]

1.131  [1.039 - 1.232]
1.124  [1.021 - 1.237]
1.024  [0.915 - 1.146]

0.881  [0.805 - 0.964]
0.828  [0.748 - 0.916]
0.794  [0.705 - 0.894]

0.776  [0.657 - 0.917]
0.936  [0.776 - 1.128]
0.972  [0.782 - 1.208]

0.975  [0.854 - 1.113]
0.925  [0.796 - 1.075]
0.900  [0.754 - 1.075]

0.544  [0.486 - 0.608]
0.488  [0.434 - 0.550]
0.419  [0.367 - 0.478]

0.711  [0.639 - 0.791]
0.646  [0.570 - 0.733]
0.607  [0.521 - 0.709]

1.351  [1.147 - 1.591]
1.462  [1.228 - 1.741]
1.523  [1.251 - 1.855]

.5 1 1.5 2 2.5
Odds Ratio & 95% Confidence Interval

Fatality Over 1% Fatality Over 5%

Fatality Over 10%

No Information

Information (Level)

Information (Percentage)

Information (Qualitative)

College Graduate

Age 20s-30s

Age 40s-50s

Age Over 60s

Female

Married

No Vaccination

Three Vaccinations

No Chronic Diseases

Infected with COVID-19

Acquaintance Died of COVID-19

1.000  [1.000 - 1.000]
1.000  [1.000 - 1.000]
1.000  [1.000 - 1.000]

0.939  [0.832 - 1.061]
0.988  [0.882 - 1.107]
1.037  [0.916 - 1.174]

0.474  [0.421 - 0.534]
0.544  [0.484 - 0.612]
0.614  [0.537 - 0.701]

1.362  [1.200 - 1.545]
1.399  [1.249 - 1.568]
1.490  [1.320 - 1.681]

1.047  [0.956 - 1.147]
0.972  [0.892 - 1.060]
0.880  [0.801 - 0.967]

1.000  [1.000 - 1.000]
1.000  [1.000 - 1.000]
1.000  [1.000 - 1.000]

0.816  [0.726 - 0.917]
0.761  [0.683 - 0.848]
0.689  [0.615 - 0.772]

0.497  [0.437 - 0.566]
0.488  [0.432 - 0.552]
0.402  [0.351 - 0.459]

1.256  [1.149 - 1.374]
1.328  [1.220 - 1.445]
1.217  [1.110 - 1.335]

1.077  [0.979 - 1.184]
0.995  [0.909 - 1.088]
0.994  [0.901 - 1.096]

0.542  [0.457 - 0.642]
0.576  [0.488 - 0.679]
0.682  [0.570 - 0.816]

1.099  [0.954 - 1.265]
1.009  [0.886 - 1.150]
1.032  [0.898 - 1.185]

0.747  [0.663 - 0.843]
0.774  [0.692 - 0.867]
0.755  [0.668 - 0.853]

1.513  [1.348 - 1.697]
1.304  [1.176 - 1.446]
1.257  [1.127 - 1.402]

1.412  [1.177 - 1.695]
1.555  [1.319 - 1.833]
1.467  [1.237 - 1.740]

.5 1 1.5 2 2.5
Odds Ratio & 95% Confidence Interval

Infection Over 1% Infection Over 5%

Infection Over 10%



Risk underestimation – Logistic regression
Infection Risk Fatality Risk

Note: N = 10,008. In the regressions, we also control for the media source and prefecture fixed effects. 

No Information

Information (Level)

Information (Percentage)

Information (Qualitative)

College Graduate

Age 20s-30s

Age 40s-50s

Age Over 60s

Female

Married

No Vaccination

Three Vaccinations

No Chronic Diseases

Infected with COVID-19

Acquaintance Died of COVID-19

1.000  [1.000 - 1.000]
1.000  [1.000 - 1.000]
1.000  [1.000 - 1.000]

0.923  [0.812 - 1.049]
1.002  [0.889 - 1.129]
1.123  [1.001 - 1.259]

1.075  [0.948 - 1.219]
1.193  [1.060 - 1.342]
1.466  [1.308 - 1.643]

0.727  [0.637 - 0.829]
0.716  [0.633 - 0.810]
0.770  [0.685 - 0.866]

1.016  [0.923 - 1.119]
1.034  [0.945 - 1.132]
1.098  [1.008 - 1.197]

1.000  [1.000 - 1.000]
1.000  [1.000 - 1.000]
1.000  [1.000 - 1.000]

1.169  [1.038 - 1.317]
1.150  [1.029 - 1.285]
1.147  [1.030 - 1.277]

0.965  [0.841 - 1.109]
0.928  [0.816 - 1.055]
0.926  [0.820 - 1.046]

0.852  [0.775 - 0.937]
0.867  [0.794 - 0.947]
0.892  [0.820 - 0.971]

1.218  [1.101 - 1.348]
1.182  [1.076 - 1.299]
1.142  [1.044 - 1.250]

1.585  [1.336 - 1.880]
1.495  [1.269 - 1.763]
1.364  [1.161 - 1.602]

0.802  [0.695 - 0.925]
0.888  [0.776 - 1.016]
0.898  [0.788 - 1.023]

1.768  [1.536 - 2.035]
1.691  [1.490 - 1.919]
1.697  [1.509 - 1.909]

1.170  [1.045 - 1.310]
1.222  [1.099 - 1.359]
1.236  [1.115 - 1.369]

0.744  [0.611 - 0.906]
0.767  [0.640 - 0.918]
0.766  [0.647 - 0.907]

.5 1 1.5 2 2.5
Odds Ratio & 95% Confidence Interval

Fatality Under 0.001% Fatality Under 0.01%

Fatality Under 0.1%

No Information

Information (Level)

Information (Percentage)

Information (Qualitative)

College Graduate

Age 20s-30s

Age 40s-50s

Age Over 60s

Female

Married

No Vaccination

Three Vaccinations

No Chronic Diseases

Infected with COVID-19

Acquaintance Died of COVID-19

1.000  [1.000 - 1.000]
1.000  [1.000 - 1.000]
1.000  [1.000 - 1.000]

0.844  [0.718 - 0.993]
0.914  [0.785 - 1.064]
0.960  [0.834 - 1.106]

1.116  [0.956 - 1.302]
1.270  [1.099 - 1.468]
1.554  [1.359 - 1.776]

0.763  [0.647 - 0.900]
0.759  [0.649 - 0.888]
0.721  [0.622 - 0.836]

0.855  [0.758 - 0.964]
0.818  [0.730 - 0.916]
0.819  [0.737 - 0.909]

1.000  [1.000 - 1.000]
1.000  [1.000 - 1.000]
1.000  [1.000 - 1.000]

1.194  [1.023 - 1.395]
1.086  [0.939 - 1.256]
1.031  [0.901 - 1.180]

1.741  [1.466 - 2.068]
1.625  [1.384 - 1.908]
1.582  [1.364 - 1.834]

0.770  [0.684 - 0.867]
0.809  [0.724 - 0.903]
0.828  [0.747 - 0.918]

0.931  [0.821 - 1.055]
1.013  [0.901 - 1.140]
1.034  [0.927 - 1.154]

2.177  [1.769 - 2.679]
2.133  [1.753 - 2.595]
1.949  [1.618 - 2.346]

0.743  [0.616 - 0.896]
0.749  [0.629 - 0.892]
0.782  [0.666 - 0.920]

1.404  [1.188 - 1.660]
1.315  [1.127 - 1.533]
1.303  [1.132 - 1.501]

0.589  [0.499 - 0.695]
0.593  [0.509 - 0.692]
0.598  [0.520 - 0.687]

0.524  [0.394 - 0.697]
0.541  [0.417 - 0.702]
0.604  [0.480 - 0.759]

.5 1 1.5 2 2.5
Odds Ratio & 95% Confidence Interval

Infection Under 0.001% Infection Under 0.01%

Infection Under 0.1%


