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Objectives: Contact tracing for COVID-19 relies heavily on the cooperation of individuals with authorities
to provide information of contact persons. However, few studies have clarified willingness to cooperate
and motivation to provide information for contact tracing. This study sought to describe willingness to
cooperate and motivation to report contact persons for COVID-19 contact tracing among citizens in
Japan, and to assess any associated sociodemographic factors.
Study design: Cross-sectional study.
Methods: This was an online-based survey using quota sampling. Participants were asked about their
willingness to cooperate in reporting contacts for COVID-19 contact tracing if they tested positive. Par-
ticipants also responded to questions regarding their reasons for cooperating or not cooperating and
provided sociodemographic data. Multiple logistic regression analysis was performed to clarify associ-
ations between sociodemographic factors and willingness to cooperate.
Results: This study included 2844 participants. The proportion of participants who were not willing to
cooperate in reporting contacts was 27.6%, with their main reasons being concerns about causing trouble
for the other person and being criticised for revealing their names. Willingness to cooperate was lower
among men, young adults and those with an educational level less than a university degree.
Conclusions: To improve the effectiveness of contact tracing, educational campaigns, such as reducing
the fear and stigma associated with COVID-19, may be important. Furthermore, it is essential to un-
derstand that individuals may have contacts whom they do not wish to disclose to others and to be
considerate when handling such situations.

© 2022 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.
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Introduction

Contact tracing is the process by which public health officials
identify individuals who have been exposed to a person infected
with a pathogen. Contact tracing is a standard procedure in the
control of certain infectious diseases."? In the coronavirus disease
2019 (COVID-19) pandemic, contact tracing is one of the key
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Tokyo Medical University, 6-1-1 Shinjuku, Shinjuku-ku, Tokyo 160-8402, Japan.
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strategies for mitigating the transmission of severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) to reduce the number
of cases and mortality associated with COVID-19.3~> COVID-19
contact tracing is mainly used to identify and provide supported
quarantine to individuals who were in contact with people infected
with SARS-CoV-2. In addition, contact tracing can also be used to
find settings or events where the infection may have occurred.”
The first step in contact tracing is to identify people who have
been in contact with confirmed COVID-19 cases. The standard
method for identifying contacts is to interview an individual (or an
individual's caregiver), although digital technology, such as contact
tracing applications, are also now widely used.*® Whether an
interviewer can elicit enough information regarding contacts from

0033-3506/© 2022 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.
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the infected individual or their caregiver depends on the in-
terviewee's memory, willingness to cooperate and motivation to
report contacts.> However, social stigma associated with COVID-19
disincentivises cooperation regarding contact tracing, because so-
cial stigma drives people to hide their illness to avoid discrim-
ination.”~® Social stigma has been observed in other infectious
diseases, such as tuberculosis and sexually transmitted infections,
and this reduces the effectiveness of contact tracing.'®!! In addition,
social and economic insecurity may deter individuals from
participating in contact tracing programmes.® People who are so-
cially insecure may be concerned that their social status would be
threatened if it was known that they had been diagnosed with
COVID-19.” For individuals who are financially insecure, the
reduction in their income because of the quarantine of family
members may inhibit their willingness to cooperate with reporting
contacts.® These potential factors may make it difficult to identify
all contacts by interview, even if there is recollection of all con-
tacts.>’ In fact, COVID-19 contact tracing does not work well in
many countries.'> One of the reasons for this is that contacts are not
adequately revealed during interviews because there is a lack of
trust in public health authorities.">'> However, few studies have
investigated willingness of individuals to cooperate and their
motivation to report contacts for COVID-19 contact tracing among
citizens, especially in Japan.®>1%13

Therefore, the purpose of this study was to describe the will-
ingness to cooperate in COVID-19 contact tracing, the motivation
for willingness or unwillingness to cooperate, and to assess any
associated sociodemographic factors in Japan.

Methods
Study sample and data collection

This was a cross-sectional study conducted using an online
survey. The survey was conducted between 14 and 18 January 2021.
At the time of the survey, the number of confirmed COVID-19 cases
in Japan had significantly increased. In addition, the Japanese
government had declared a state of emergency in the Tokyo
metropolitan area on 7 January 2021, for the second time since
April 2020."* Participants in the study were recruited from the
registrants of a Japanese Internet research service company,
MyVoice Communication, Inc., which had approximately 1.07
million registered participants as of August 2021. This study aimed
to collect data from 3000 men and women, aged 20—79 years, from
all regions of Japan. Quota sampling based on age, sex and resi-
dential area was used. The 3000 participants were stratified by sex,
age (5-year age groups) and residential area (i.e., Hokkaido, Tohoku,
Kanto, Chubu, Kinki, Chugoku, Shikoku and Kyushu regions), then
set a target number of respondents for each group to be consistent
with the census data in Japan.

The Internet research service company randomly chose poten-
tial respondents from the registered participants and invited them
to participate in the survey by email on 14 January 2021. The
questionnaires were placed in a secured section of a Web site and
potential respondents received a specific URL in their invitation
email. When the number of participants who voluntarily respon-
ded to the questionnaire reached the target number of respondents
for each group, responses were no longer accepted for that group.
The survey was concluded on 18 January 2021 when the target
number of respondents was reached for all groups. Reward points,
valued at 80 yen (approximately 0.7 US dollars as of November
2021), were provided as incentives for participation.

This study was approved by the Ethics Committee of Tokyo
Medical University, Tokyo, Japan (No: T2019-0234). Informed con-
sent was obtained from all respondents.
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Assessment of participants’ willingness to cooperate in reporting
contacts and reasons for COVID-19 contact tracing

To measure willingness to cooperate in reporting contacts and
reasons for COVID-19 contact tracing, survey items were developed
based on the COVID-19 Snapshot Monitoring questionnaire, which
was created by the World Health Organisation (WHO) in Europe to
monitor public perceptions of COVID-19.">'® Participants were
asked whether they would share all the names of people they had
been in contact with if they tested positive for COVID-19 and were
asked to share the names with health authorities. Two response
options were provided: ‘l would share all names for sure’ and ‘I may
not share all names’. Participants were then asked to provide a
reason for their response using multiple answer questions: choices
for why participants would share all names for sure included ‘I
believe this helps stop the spread of COVID-19’ and ‘this is my re-
sponsibility as a citizen’; choices for why participants may not share
all names included ‘I believe people would blame me for having
shared their name’ and ‘I would cause inconvenience to the people
whose names I share’.

Assessment of sociodemographic factors

Participants reported their sex, age, marital status, occupation,
residential area and living arrangement. The research company
provided categorised data on educational attainment and annual
household income level.

Statistical analysis

Regarding participants' willingness to cooperate in reporting
information about contacts, if the participants responded ‘I would
share all names for sure’, it was determined that participants were
willing to cooperate and those who chose ‘I may not share all
names’ were deemed an unwilling to cooperate. This study reports
the percentage of participants who were and were not willing to
cooperate with contact tracing. This study also determined the
proportions of the reasons for which the participants were willing
and not willing to cooperate. The characteristics of the participants
who were willing to cooperate and those who were not were
compared using a Chi-squared test.

Multiple logistic regression analysis was performed to clarify
the association between each sociodemographic factor and the
willingness to cooperate in reporting contacts. The dependent
variable was set as a dichotomous variable, coded as ‘1’ if the
participant was willing to cooperate and ‘0’ if not willing. The in-
dependent variables were sex, age (20—39, 40—59 and 60—79
years), marital status, occupation, residential area, living arrange-
ment, educational attainment and household income. Statistical
analyses were performed using SPSS Statistics for Windows,
version 28 (IBM Japan, Tokyo, Japan). Two-sided P-values < 0.05
were considered to be statistically significant.

Results

Of the 3000 participants selected for this study, 156 participants
with incomplete data were excluded from the analysis. Therefore,
the analysis set consisted of 2844 participants (age range 20—79
years, median: 51 years, SD: 15.8). See Table 1 for participant
characteristics.

The proportion of participants who were not willing to coop-
erate in reporting contacts was 27.6%. A significantly higher pro-
portion of participants who were not willing to cooperate in
reporting contacts were men, aged 20—39 years or 40—59 years and
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Table 1
Participant characteristics.
Characteristic Total Participants willing to Participants P-value®
cooperate in reporting unwilling to
contacts® cooperate in
reporting contacts
N = 2844 N = 2058 N =786
(72.4%) (27.6%)
n (%) n (%) n (%)
Sex
Men 1406 (49.4) 957 (68.1) 449 (31.9) <0.001
Women 1438 (50.6) 1101 (76.6) 337 (23.4)
Age (years)
20-39 752 (26.4) 488 (64.9) 264 (35.1) <0.001
40-59 1095 (38.5) 787 (72.5) 308 (28.4)
60—79 997 (35.1) 783 (78.5) 214 (21.5)
Marital status
Not married 1147 (40.3) 787 (68.6) 360 (31.4) <0.001
Married 1697 (59.7) 1271 (74.9) 426 (25.1)
Occupation
Company employee 958 (33.7) 644 (67.2) 314 (32.8) <0.001
Self-employed 162 (5.7) 119 (73.5) 43 (26.5)
Professional 113 (4.0) 78 (69.0) 35 (31.0)
Civil servant 104 3.7) 81 (77.9) 23 (22.1)
Student 46 (1.6) 25 (54.3) 21 (45.7)
Full-time homemaker 588 (20.7) 470 (79.9) 118 (20.1)
Part-time job 389 (13.7) 272 (69.9) 117 (30.1)
Unemployed or retired 484 (17.0) 369 (76.2) 115 (23.8)
Residential area
Tokyo metropolitan area” 893 (31.4) 658 (73.7) 235 (26.3) 0.286
Other areas 1951 (68.6) 1400 (71.8) 551 (28.2)
Living arrangement
Alone 494 (17.4) 345 (69.8) 149 (30.2) 0.167
With other 2350 (82.6) 1713 (72.9) 637 (27.1)
Educational level
University graduate or above 1477 (51.9) 1072 (72.6) 405 (27.4) 0.788
Below university graduate level 1367 (48.1) 986 (72.1) 381 (27.9)
Annual household income
<3 million yen [approximately <26,000 USD] 635 (22.3) 461 (72.6) 174 (27.4) 0.977
3 to <5 million yen [26,000 to <44,000 USD] 797 (28.0) 572 (71.8) 225 (28.2)
5 to <7 million yen [44,000 to <61,000 USD] 599 (21.1) 434 (72.5) 165 (27.5)
>7 million yen or more [>61,000 USD] 813 (28.6) 591 (72.7) 222 (27.3)

@ Participants were asked whether they would share all names of people with whom they had been in contact if they tested positive for COVID-19 and were asked to share
names with healthcare authorities. Two response options were provided: ‘I would share all names for sure’, and ‘I may not share all names’. When a participant responded ‘I
would share all names for sure’ it was determined that the participants were willing to cooperate in reporting contacts and if the participant responded ‘I may not share all

names’, they were not willing to cooperate.

b Tokyo metropolitan area includes Tokyo, Kanagawa, Saitama and Chiba prefectures.

¢ P-value was calculated using the Chi-squared test.

were not married compared with women, those aged 60—79 years
and those who were married.

The predominant reasons for willingness to cooperate in
reporting contacts for COVID-19 were ‘I believe this helps stop
spread of COVID-19’ (84.8%) and ‘This way I can protect other
people’ (76.4%) (Fig. 1). The predominant reasons for unwillingness
to cooperate were ‘I would cause inconvenience for the people
whose names I share’ (47.6%) and ‘I believe people would blame me
for having revealed their name’ (33.7%) (Fig. 2).

In terms of sociodemographic factors, men (odds ratio [OR]:
0.62, 95% confidence interval [95% CI]: 0.51-0.76), aged 20—39
years (OR: 0.57, 95% CI: 0.44—0.74) or 40—59 years (OR: 0.77, 95%
Cl: 0.62—0.96), and those with an education level less than a uni-
versity degree (OR: 0.79, 95% CI: 0.66—0.95) were significant factors
for not being willing to cooperate in reporting contacts (Table 2).
Unemployment or retirement was a significant factor in the will-
ingness to cooperate in reporting contacts compared with being
company employees (OR: 1.39, 95% CI: 1.04—1.85).
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Discussion

This study found that 27.6% of participants would not be willing
to cooperate in reporting contacts for COVID-19 contact tracing. The
main reasons were being concerned about causing trouble for the
persons whose names were reported and being criticised for
reporting these names. Some sociodemographic factors, such as
seX, age and educational level, were associated with willingness to
cooperate and with the motivation to report contacts. The study
results can be used to understand the problems of contact tracing
and to consider measures to address these issues.

Some studies have reported the potential for concealment of
COVID-19 information among citizens.”'>!” 0'Connor et al. showed
that 55% of COVID-19 patients experiencing some symptoms tried
to conceal their symptoms when asked by others.!” Schneider et al.
reported that only 50% of cases for COVID-19 contact tracing in the
USA disclosed at least one person with whom they had been in
contact.” These previous studies and results from the present study
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I believe this helps stop spread of
COVID-19.

This way I can protect other people.

This is my responsibility as a citizen.

My friends and family would expect me
to do this.

I would face penalties if I did not.

Others

Public Health 210 (2022) 34—40

Fig. 1. Reasons for willingness to cooperate in reporting contacts for COVID-19.

I would cause inconvenience for the people
whose names I share.

I believe people would blame me for having
shared their name.

I do not want others to know I tested positive.

I believe this could result in loss of income for
those people due to quarantine.

I could contact them myself.

I do not trust authorities.

Others

My family and friends would expect me not to
share names.

[ 848
764
45
0.9
0 20 40 60 8 100
%
47.6
0 20 40 60 8 100

%

Fig. 2. Reasons for unwillingness to cooperate in reporting contacts for COVID-19.

suggest that collecting information related to COVID-19 by inter-
viewing patients may not be sufficient to elicit necessary infor-
mation, even if all the contacts are recollected.

The current results showed that participants who were men,
young adults or those with a low educational level tended to be
unwilling to cooperate in reporting contacts, compared with par-
ticipants who were women, older adults or had a higher level of
education. When contact tracing by interview is performed with
men, young adults or those with a low educational level, it is
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important to consider that it may not be possible to elicit all contact
persons. Regarding differences by sex, a previous study reported
that women tend to be more open with communication about their
health needs than men.'® In the context of COVID-19, it has been
reported that women are less likely than men to conceal informa-
tion, such as COVID-19—related symptoms.'” Regarding age, pre-
vious studies have reported that honesty increases with adulthood,
and a similar tendency has been reported for COVID-19—related
health information."”'*?° The differences in the willingness to
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Table 2
Individual factors associated with willingness to disclose persons with whom they have had contact.
Characteristic N 0Odds ratio® 95% Confidence interval P-value
Sex
Men 1406 0.62 (0.51-0.76) <0.001
Women 1438 1.00
Age (years)
20-39 752 0.57 (0.44—0.74) <0.001
40-59 1095 0.77 (0.62—0.96) 0.023
60—-79 997 1.00
Marital status
Not married 1147 1.00
Married 1697 1.07 (0.85—-1.35) 0.549
Occupation
Company employee 958 1.00
Self-employed 162 1.24 (0.84-1.83) 0.271
Professional 113 0.96 (0.63—1.48) 0.860
Civil servant 104 1.59 (0.98—2.59) 0.062
Student 46 0.65 (0.35—-1.21) 0.173
Full-time homemaker 588 1.21 (0.88—1.66) 0.234
Part-time job 389 0.95 (0.72-1.27) 0.745
Unemployed or retired 484 139 (1.04—1.85) 0.027
Residential area
Tokyo metropolitan area” 893 1.10 (0.91-1.32) 0.333
Other 1951 1.00
Living arrangement
Alone 494 1.00
With other 2350 1.02 (0.78—1.33) 0.882
Educational level
University graduate or above 1477 1.00
Below University graduate level 1367 0.79 (0.66—0.95) 0.013
Annual household income
<3 million yen [approximately <26,000 USD] 635 0.97 (0.73-1.27) 0.805
3 to <5 million yen [26,000 to <44,000 USD] 797 0.92 (0.73-1.17) 0.496
5 to <7 million yen [44,000 to <61,000 USD] 599 1.01 (0.79—-1.29) 0.954
>7 million yen or more [>61,000 USD] 813 1.00

2 0dds ratios were calculated and adjusted for all individual variables.

b Tokyo metropolitan area included Tokyo, Kanagawa, Saitama and Chiba prefectures.

cooperate by sex and age in our results may be due to such dif-
ferences in open communication and honesty. Meanwhile, the
difference in willingness to cooperate in reporting contacts by
educational level in the present study results may be because of the
difference in perceived social stigma level related to COVID-19
infection. Social stigma associated with COVID-19 infection is one
of the factors that inhibit willingness to cooperate in reporting
contacts among citizens.”® The perceived social stigma level varies
by individual. Perry reported that individuals with low educational
levels have a high level of perceived social stigma associated with
COVID-19 infection.®

A previous study in the USA showed that social and economic
insecurity was associated with unwillingness to cooperate with
COVID-19 contact tracing.® However, the present study results
showed no association between household income level and will-
ingness to cooperate in contact tracing. The possible factor
contributing to this difference may be the dissimilarity in health-
care costs associated with COVID-19 in the two countries. One of
the reasons underlying the unwillingness of economically insecure
persons in the USA to cooperate relates to concerns about medical
costs.? In contrast, in Japan, most of the costs of testing and treat-
ment related to COVID-19 are covered by medical insurance and
public funds, and the cost to the individual is minimal.>' Thus,
household income may not impact the willingness to cooperate
with COVID-19 contact tracing in Japan.

The extent to which a contact can be identified depends on the
memory and willingness of the patient or the individual's care-
giver. In the present study, the main reasons for not being willing
to cooperate to report contacts were concerns about causing
trouble for the persons whose names were reported and about
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being criticised for reporting them. This result may suggest that not
only social stigma associated with COVID-19 but also concerns
about the burden that would be placed on the contact persons if
they needed to be quarantined, and the problems that arise when
contact is brought to light, may lower the willingness to cooperate
with contact tracing among citizens in Japan. Further research may
be needed to clarify the association between these factors and
willingness to cooperate with contact tracing. Regarding social
stigma, WHO guidelines on social stigma associated with COVID-19
state measures to prevent stigma, such as using people-first lan-
guage that respects and empowers people, spreading the facts and
engaging social influencers.” To improve the willingness to coop-
erate with COVID-19 contact tracing, an educational campaign
based on these recommendations and involving social media may
be important.” In addition, if the contacted person needs to be
quarantined, they may incur financial losses, particularly for those
in informal or hourly employment. Individuals may face other
problems, such as being dismissed or penalised for missing
important opportunities, not appearing at court hearings or being
unable to take school examinations. Legislation and a system for
compensating financial losses and preventing penalties due to
quarantine may be required.> Furthermore, there could be some
contacts in an individual's life that they may not wish to disclose,
such as cheating on their partner, gatherings related to their
sexuality and parties or assemblies where anonymity is required. It
is possible that the individual may feel uneasy about disclosing
information of such contacts so as not to cause trouble for them-
selves and the contacted persons. It is important to understand that
there are such circumstances in the lives of individuals and to offer
discretion.?? A system that ensures privacy and anonymity during
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contact tracing and testing may be a factor in mitigating these
concerns.?” The extent to which contact information can be elicited
depends not only on the willingness to cooperate but also on the
individual's memory; thus, it is important that the interviewer is
trained to successfully elicit relevant information from the in-
dividual's memories and use digital technology.>'%%*

The strengths of the present study include the large sample size
and selection of participants from all regions of Japan using quota
sampling. However, there are some limitations of this study that
must be considered. First, participants were recruited from a single
Internet research company; thus, the results may be impacted by
this selection bias. Second, the degree of willingness to cooperate in
reporting contacts was not measured in this study. There may be
varying degrees of willingness to cooperate, ranging from very
uncooperative to very cooperative, considering that there may be
some information of contacts that they wish to conceal, among
participants who answered that they might not share all names. In
addition, the degree of willingness to disclose contacts may be
different based on the type of contact person, such as work col-
leagues, private acquaintances and family members. Third, in this
study, we evaluated the willingness to cooperate in reporting
contacts if the participants tested positive for COVID-19. We did not
evaluate the willingness in any actual COVID-19 patients. The
willingness to cooperate among actual COVID-19 patients may
differ from the results of this study. Fourth, the participants were
asked to respond with a choice of reasons why they would or would
not cooperate with contact tracing; however, the options presented
may not completely or clearly represent the true reason for the
participant. To clarify the reasons, it may be necessary to use a
questionnaire based on the principles of creating patient-reported
outcome measures, such as conducting focus group interviews and
checking validity and reliability. Fifth, the results may only be
directly applied to Japanese populations. Japan is a more collective
society than most Western countries.>* The willingness to coop-
erate in reporting contacts in the Japanese population may be
higher than in Western countries, since Japanese people may put
the interests of society ahead of personal privacy. In the case of
other populations with different cultural, ethnic and geographical
backgrounds, the proportion of participants who are not willing to
cooperate in reporting contacts may be very different. Despite
these limitations, to the best of our knowledge, no previous study
has clarified the willingness to cooperate in reporting contacts for
COVID-19 contact tracing in Japan or evaluated their motivation, or
assessed the associated sociodemographic factors.

In conclusion, for COVID-19 contact tracing in Japan, this study
found that 27.6% of participants would not be willing to cooperate
in reporting all persons with whom they have had contact, mainly
due to concerns about causing problems for the persons whom
they are reporting and being criticised for reporting their names.
The results indicate that the willingness to cooperate in reporting
contacts was lower among several sociodemographic groups, such
as men, those aged 20—59 years and those with an educational
level less than a university degree. To improve the effectiveness of
contact tracing, educational campaigns to reduce the fear and
stigma associated with COVID-19 may be important. In addition,
the present study results also suggest that unwillingness to coop-
erate with contact tracing in Japan is not only due to social stigma
associated with COVID-19 but also concerns about the burden
placed on the contact persons if they needed to be quarantined and
problems that arise when the contact is brought to light. It may be
necessary to understand that individuals have contacts they do not
wish to disclose to others and to be considerate when handling
such situations. These results may be useful in enhancing the
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efficacy of contact tracing for COVID-19 and other contagious in-
fections in the community.
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