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Abstract 
Contact tracing has shown to be an effective tool in limiting the 
spread of transmittable diseases in countries where it is widely 
adopted. During the COVID-19 pandemic, contact tracing app adop-
tion in the United States was low despite having the highest number 
of recorded cases worldwide. To better understand why, we con-
ducted a survey (N=302, matched to U.S. census demographics) 
and found that political orientation overwhelmingly predicted atti-
tudes towards COVID-19 and the adoption of contact tracing apps. 
These attitudes also overwhelmingly shaped people’s willingness 
to participate in contact tracing for diseases in future pandemics. 
Our findings suggest that the politically charged environment sur-
rounding COVID-19 in the U.S. may have a long-term impact on 
American’s willingness to utilize contact tracing for diseases in 
future pandemics. We conclude with recommendations for tech-
nology designers and policymakers on how to overcome the sharp 
divide that has been driven by the political discourse in the U.S. 
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1 Introduction 
COVID-19 emerged in 2019 and had devastating effects across the 
globe. With over 700 million cases of the disease and over 7 mil-
lion deaths worldwide [91], many countries went into lockdown 
to prevent its spread [60]. These lockdowns have had devastating 
economic effects in many countries [86], and the resulting social 
isolation led to a significant increase in suicidal ideation and actual 
suicide rates for men [10, 23]. Researchers continue to uncover the 
residual social harms that have resulted from the pandemic [79]. 
Given the profound and long-lasting negative impact of this most re-
cent pandemic, it is critical to find a way to balance physical, mental, 
and economic health during a pandemic. Contact tracing applica-
tions can be a useful tool to limit the spread of disease without 
unnecessarily restricting public activity, and have been shown to 
be effective at flattening the infection curve when used in countries 
with high adoption rates such as in China [61, 94]. Unfortunately, 
during the COVID-19 pandemic, adoption rates throughout the 
United States lagged behind the majority of the rest of the world, 
and the United States ended up with the highest number of recorded 
COVID-19 cases of any country [7]. 

Extensive research has been conducted worldwide on the factors 
that influenced the adoption of contact tracing apps during the 
COVID-19 pandemic. This work has identified how privacy con-
cerns [88], trust in the government [87], and willingness to follow 
other precautionary measures [87] are leading factors influencing 
digital contact tracing adoption. While adoption is a first step, for 
contact tracing applications to be effective, individuals must also 
willingly choose to disclose their health status [17]. Willingness to 
disclose health information for contact tracing is shaped by social 
factors, privacy concerns, organizational trust, age, and perceived 
benefits to society [13, 24, 38]. 

https://orcid.org/0000-0003-4796-9735
https://orcid.org/0000-0002-0763-0318
https://orcid.org/0009-0009-6926-9490
https://orcid.org/0000-0003-3071-2538
https://orcid.org/0000-0003-4317-0184
https://orcid.org/0009-0007-3097-3208
https://orcid.org/0000-0003-4056-3820
https://orcid.org/0000-0003-4067-7529
https://doi.org/10.1145/3706598.3713645
https://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0
https://doi.org/10.1145/3706598.3713645
mailto:xinru@cs.byu.edu
mailto:yunanc@ics.uci.edu
mailto:sbsmithphd@gmail.com
https://mainack@cse.iitkgp.ac.in
mailto:hhao@bentley.edu
mailto:zoe.weng@byu.edu
mailto:kac273@byu.edu
mailto:gds33@byu.edu


CHI ’25, April 26–May 01, 2025, Yokohama, Japan Garrett Smith, Kirsten Chapman, Tzu-Yu Weng, Haijing Hao, Mainack Mondal, Staci Smith, Yunan Chen, and Xinru Page 

During the onset of the COVID-19 pandemic, the United States 
was in the middle of the 2020 presidential primary elections. As such, 
the pandemic became a primary issue that voters were concerned 
about [63], likely due to an especially polarized political climate [42] 
and politicized news coverage of the pandemic [30]. Specifically, 
liberals tended to be more concerned about the spread of COVID-19, 
while conservatives tended to be more concerned about expand-
ing government interventions and economic effects [66]. Political 
ideology also shaped acceptance of COVID-19 related misinforma-
tion [31], threat perceptions of COVID-19 [11], and the adoption of 
mask wearing and social distancing [84]. However, past pandemics 
like the recent H1N1 pandemic of 2009 did not see political ideol-
ogy shaping individuals’ behavior or beliefs [57]. If app adoption 
and disclosure attitudes can be shaped by political discourse, this 
has major implications for designing and deploying such public 
health technologies. As such, our objective was to measure how 
political ideology affected user attitudes and behavior with respect 
to contact tracing adoption in the United States. 

While the need for contact tracing applications for an endemic 
disease such as COVID-19 has diminished for the general popu-
lation, contact tracing is still a vital tool to fight other infectious 
diseases around the world today including Tuberculosis, Measles, 
and HIV [33]. Given the powerful role contact tracing apps can 
play to combat many infectious diseases, we want to learn from the 
recent COVID-19 pandemic and identify the factors that limited 
its adoption in the U.S. Being prepared for the next pandemic only 
becomes more important over time given scientists’ projections 
that, due to environmental changes, the likelihood of future pan-
demics will double in the coming decades [54]. As such, we asked 
the following research questions: 

RQ1: What factors impacted contact tracing app adop-
tion during the COVID-19 pandemic? 

RQ2: What factors influence individuals’ willingness to 
share their health status in a future disease outbreak? 

We investigated these questions via a survey-based study ad-
ministered on a U.S. sample (N=302) from January 24-26, 2022. In 
January 2022, the U.S. was nearing 75 million total cases of COVID-
19 with the Omicron variant causing a significant third wave in 
the U.S. This surge in cases ended up being the largest wave of the 
pandemic. Our survey was deployed near the end of the third wave 
as seen in Figure 1. We developed several hypotheses to explore 
our research questions, constructing a theoretical model. Using 
structural equation modeling, we tested these hypotheses using 
the survey data. We qualitatively analyzed the open-ended sur-
vey data to further unpack how privacy and politics shape digital 
contact tracing adoption and disclosure. Our work makes several 
contributions: 

• We identify political orientation as a significant factor that 
affects how concerned individuals are about COVID-19 while 
also significantly influencing their likelihood of adopting 
contact tracing applications during the pandemic. 

• We find that these political views overshadowed users’ pri-
vacy concerns when choosing to adopt contact tracing ap-
plications. 

• These political views overshadowed past personal experi-
ences with COVID-19, including serious hospitalization or 
death of a loved one. 

• We show that COVID-19 concerns also impact individuals’ 
willingness to share health information in future pandemics 
by influencing whether they perceived benefits of contact 
tracing systems. 

• We provide guidance for contact tracing application design-
ers and policymakers for combating future pandemics. 

This paper presents these findings and discusses implications 
for the design of contact tracing apps and for policymakers. Pan-
demic management will involve designing for the sociopolitical 
contexts, such as carefully planning public health communication. 
In addition, pandemic management should include working with 
politicians to avoid polarized opinions that can be detrimental from 
a public health standpoint. This can be just as important as design-
ing the actual technology used for contact tracing. We conclude 
by providing design guidelines that focus on providing a societal 
benefit to motivate people to participate in contact tracing systems. 

Figure 1: Timeline of COVID-19 and Survey Deployment in 
U.S. 

2 Background and Related Work 
Our work falls at the intersection of political ideology, digital con-
tact tracing adoption, information disclosure, and privacy. We sum-
marize the related work in these areas. 

2.1 Contact Tracing and Adoption 
Contact tracing has been used effectively in public health emergen-
cies including (but not limited to) SARS, Foot and Mouth Disease, 
Influenza, Zika, and Ebola [22, 25, 44, 49, 85]. Digital contact tracing 
has emerged alongside the proliferation of smartphones and has 
been shown to suppress the spread of diseases such as Ebola, and Tu-
berculosis [18, 28, 67]. Several simulation studies have also demon-
strated how COVID-19 contact tracing apps could help manage the 
pandemic, contingent on sufficient adoption rates [40, 48, 72]. 

However, while people seemed willing to adopt contact tracing 
apps at the beginning of the pandemic, the reality was different 
in most countries. For example, Altmann et al. surveyed partici-
pants from the U.K., Germany, Italy, France, and the U.S. before 
contact tracing apps had been released and found that 74.8% of 
respondents were willing to use COVID-19 contact tracing apps [3]. 
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However, actual adoption rates turned out to be much lower. For 
instance, the average adoption rate in European countries is ap-
proximately 22.9% [41]. In the U.S., adoption has been even lower 
at approximately 14% [12, 64]. 

To fully understand what caused such low adoption rates, many 
studies have investigated the factors that influence users’ intention 
to adopt and the actual adoption of contact tracing apps. These 
studies have focused primarily on demographic factors (age, gender, 
education, race), privacy concerns, and concerns about COVID [29, 
37, 37, 46, 59, 81, 83, 88, 93]. This prior work has shown that older 
people were motivated to use contact tracing apps because they 
perceived personal benefit, but they were privacy concerned. On the 
other hand, younger people were motivated by societal benefit and 
tended to be more familiar with technology, less concerned about 
themselves becoming sick with the virus, and felt more in control 
of their information than the older generations [24, 37, 46, 93]. 
Additionally, studies have shown that privacy concerns negatively 
influenced usage intention and actual adoption [36, 37, 45, 46, 51, 
81, 83, 88]. Some studies have noted a significant gap between 
intention and behavior, with many individuals intending to use 
a COVID-19 contact tracing app, but ultimately deciding not to 
[29, 37]. Häring et al. discuss this intention-behavior gap suggesting 
that ideological and technical reasons may explain some of this gap 
in Germany [29]. Interdisciplinary work has investigated a variety 
of technology adoption frameworks, such as UTAUT and UTAUT2, 
to understand the factors which influence technology adoption [21]. 
These frameworks emphasize how users’ adoption decisions are 
affected by perceived usefulness and ease of use of technologies. 
Later models studying contact tracing app adoption during the 
COVID-19 pandemic emphasize the influence of social factors on 
adoption decisions [59]. In this study, we expand on these models 
to examine how contact tracing adoption is affected by political 
ideology and perceived usefulness of the tool for protecting oneself 
and for protecting others. 

2.2 Online Information Disclosure and Privacy 
Privacy concerns have shown to be a primary factor behind whether 
an individual will disclose information [90]. There have been multi-
ple widely-used scales developed to measure information disclosure 
privacy concerns, such as the Internet Users’ Information Privacy 
Concerns (IUIPC) scale [53] and Concern for Information Privacy 
(CFIP) scale [75]. Often individuals perform a privacy calculus when 
deciding whether or not to disclose information [90]. In other words, 
individuals weigh the perceived risks of sharing information against 
the benefits of doing so [82]. 

In the context of contact tracing, information disclosure is critical. 
Users are expected to report a positive diagnosis to the application 
so it can notify users who may have been exposed. However, indi-
viduals may have additional privacy concerns regarding disclosing 
the necessary health-related information [38, 50, 70, 89]. Before the 
COVID-19 pandemic, Romero et al. surveyed U.S. residents and 
found they were generally concerned about sharing sensitive health 
information with for-profit companies [65]. However, following the 
onset of the pandemic, Romero et al. interviewed a subset of those 
surveyed and found that individuals who were initially unwilling 
to disclose information decided that they were willing to share in 

the "interest of public health and safety" [65]. Subsequent work 
by Goetzen et al, found that the COVID-19 pandemic may have 
greatly reduced user concern for disclosing health related data, espe-
cially when used in a public health crisis [26]. Using cross-sectional 
surveys before and during the pandemic, they found that privacy 
sentiments related to the use of health-related data underwent a 
dramatic shift. Before the pandemic, users were very concerned 
about applications such as fitness trackers sharing user data with 
medical researchers. However, during the pandemic, users became 
much more accepting of sharing health data with researchers for 
the benefit of the public good. 

2.3 Political Ideology and Technology Adoption 
Political ideologies represent a collection of “interconnected atti-
tudes, beliefs, and values that people use to organize and process 
social and political information.” [80] The use of a left-right con-
tinuum for political ideology began during the French Revolution 
and is often replaced in the U.S. as a continuum from liberal to 
conservative. Although there has been significant debate regarding 
the underlying constructs of this scale, political ideology remains 
a prominent aspect of understanding individuals’ political beliefs. 
While voters may have individual reasons for supporting a given 
candidate or party, their political ideology is most often a deep 
seated, ubiquitous, and unchanging aspect of their lives [80]. These 
ideologies are also interestingly related to non-political differences 
such as disgust sensitivity, taste in art, and desire for closure [32]. 
Measuring users’ political ideology on a unidimensional scale pro-
vides a simple explanatory variable that has been shown to consis-
tently predict attitudes and behavior [39]. 

Political ideology also shapes individuals’ acceptance of tech-
nological innovations [14, 52]. This effect has been suggested to 
originate from the moral foundations on which these ideologies 
rely or emphasize. For example, liberals are more likely to adopt a 
moral foundation of preventing or mitigating harm, and promoting 
fairness, while conservatives place a stronger emphasis on group 
loyalty, authority, and purity [77]. Although we know political 
ideology impacts the acceptance of some technologies, our work fo-
cuses on understanding whether political ideology affected contact 
tracing application acceptance. 

Alternative theories in social psychology suggest a different 
mechanism by which political views shape attitudes and behav-
iors. The Perceived Anxiety-Ideology Relationship (PAIR) model 
demonstrates that "ideological groups who feel a pandemic will 
benefit their own ideological ends will be more likely to view it 
(the pandemic) as a threat; ideological groups who feel a pandemic 
will hurt their own ideological ends will be less likely to view 
it as a threat." [16] Based on this model, conservatives are more 
likely to discount the seriousness of COVID-19 than liberals since 
the higher the severity of COVID-19, the higher the likelihood of 
government intervention [16, 58]. Additionally, Kowalewski et al. 
found that positive attitudes towards authorities managing the pan-
demic increased user willingness to use COVID-19 applications [45]. 
However, this prior work did not investigate how political ideology 
affects digital contact tracing adoption. Interestingly, prior work 
has also shown that privacy concerns can often be overshadowed by 
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one’s political orientation [26]. In our work, we specifically investi-
gate the interplay between political ideology, technology adoption, 
and privacy in the context of digital contact tracing during the 
COVID-19 pandemic. 

3 Hypotheses and Research Model 
Our model includes factors commonly cited to affect adoption (pri-
vacy concerns, concerns about COVID-19) as well as political orien-
tation. We describe how we operationalized each of these constructs. 
The final hypothesized model is shown in Figure 2. 

3.1 Political Orientation 
Political orientation plays a significant role shaping people’s at-
titudes about COVID-19 vaccination and other health-protective 
behaviors [8, 78]. Based on the PAIR model described in the back-
ground section [16], conservatives may be less likely to perceive the 
COVID-19 pandemic to be as severe as their liberal counterparts 
because more severe health risks implies the need for increased 
government control. This leads us to hypothesize: 

Hypothesis 1 - There is a positive relationship be-
tween liberal political views and concern for the ef-
fects of COVID-19. 

Hypothesis 2 -There is a positive relationship be-
tween liberal political views and the likelihood of 
adopting contact tracing applications. 

3.2 Privacy Concern 
Personal health information has long been considered highly pri-
vate information [4]. One method for measuring individuals’ pri-
vacy concerns is through the Internet Users Information Privacy 
Concern Scale [53]. The IUIPC scale was specifically developed to 
measure individuals’ privacy concerns with their data being col-
lected and processed by organizations. The IUIPC scale is made 
up of three sub-scales: Collection, Control, and Awareness. The 
collection sub-scale measures users’ concerns about data collection 
practices, the control sub-scale measures users’ concerns about 
the level of control users have over the data being collected, and 
the awareness sub-scale measures users’ concerns regarding their 
awareness of the privacy practices of organizations. In the U.S., con-
tact tracing apps were largely developed by private organizations 
independently, or contracted by local governments. As these apps 
are primarily managed by these technology organizations, IUIPC is 
a reasonable scale to use to measure individuals’ privacy concerns. 
Utz et al. found that in the U.S., individuals’ concerns about data 
collection practices, as measured by the IUIPC collection subscale, 
were negatively associated with one’s willingness to adopt a hy-
pothetical contact tracing app, while the control and awareness 
subscales had no effect. [83]. From this, we hypothesize: 

Hypothesis 3 - There is a negative relationship be-
tween privacy concerns and the likelihood of adopting 
contact tracing applications. 

Hypothesis 4 - There is a negative relationship be-
tween privacy concerns and one’s willingness to share 
one’s diagnosis. 

Despite prior work finding that neither the Control nor Aware-
ness sub-scales had a significant effect on digital contact tracing 
adoption, we still included them in the initial saturated model. 

3.3 COVID-19 Attitudes 
Evidence suggests a positive correlation exists between COVID-19 
risk perception and the belief that contact tracing [27] is beneficial. 
From this, we hypothesize: 

Hypothesis 5 - Individuals’ concerns about COVID-
19 are positively associated digital contact tracing 
adoption. 
Hypothesis 6 - Individuals’ concerns about COVID-
19 are positively associated with the belief that contact 
tracing helps protect the health of others. 
Hypothesis 7 - Individuals’ concerns about COVID-
19 are positively associated with the belief that contact 
tracing helps protect their own health. 

3.4 Contact Tracing Usefulness 
By participating in the contact tracing process, individuals gain 
access to crucial information about potential exposure to infectious 
diseases. This notification could empower individuals to take proac-
tive measures, such as timely testing and early treatment. This 
incentive could lead individuals to be more willing to participate in 
the system. We hypothesize: 

Hypothesis 8 - There is a positive relationship be-
tween the belief that contact tracing is helpful in pro-
tecting one’s own health and willingness to share 
one’s own diagnosis. 

Public health interventions such as contact tracing are grounded 
in the principle of social responsibility, which emphasizes that we 
must act in ways that promote the common good. Prior work finds 
that social responsibility and altruism were positively correlated 
with people’s willingness to share publicly beneficial information 
for contact tracing during COVID-19 [20] and public health re-
search [34]. Those who believe that contact tracing helps protect 
the health of others may be likely to feel a sense of social responsi-
bility to share their health status. Thus, we hypothesize: 

Hypothesis 9 - There is a positive relationship be-
tween believing that contact tracing is helpful in pro-
tecting the health of others and one’s willingness to 
share their own diagnosis. 

4 Methods 
4.1 Survey Instrument 
Our survey instrument investigated individuals’ opinions about 
COVID-19, contact tracing adoption, individuals’ perceptions about 
the usefulness of contact tracing in a future pandemic, willingness 
to share diagnosis or exposure, and finally, demographics. 

4.1.1 Future Pandemic - Contact Tracing. Participants were given 
the following scenario about a future pandemic: 

It is a future year, and a new disease is spreading through 
the world. There are many uncertainties concerning the 
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Figure 2: Hypothesized SEM Model Describing Contact Tracing Adoption and Willingness to Share. In this figure 
oval items represent latent variables while rectangles represent observed variables. The lines represent a causal 
relationship between variables. 

diseases. Many suggest actions that were taken in pre-
vious pandemics, such as quarantine when you are sick, 
wearing masks in public, staying a certain distance 
away from other people, not gathering in large groups 
or events, and staying home whenever possible. 

The survey additionally assigned participants to one of three 
conditions (a) There is a 50% chance that I could die, (b) I will most 
likely end up in the hospital and have long-term side effects, (c) I 
will probably only be sick for a week. 

Following this description, participants were asked to provide 
their opinions on the usefulness of two different contact tracing 
approaches with 7 point Likert scale responses. In the first approach 
we asked users (1) how useful they felt contact tracing is towards 
protecting their health and (2) how useful they felt it protected 
others’ health. We refer to this as first-degree contact tracing. We 
additionally asked participants about a predictive contact tracing 
approach that showed users the number of people in their network 
(people they come into contact with frequently) who are exposed 
to the disease. This approach shows users how "close" the disease is 
to them. Participants were asked how useful they felt this approach 
was at (1) protecting their health and (2) protecting others’ health. 
We refer to this as second-degree contact tracing. Each of these 
questions did not refer to any specific technological implementation 
and was followed up with open-ended questions for participants to 
provide additional insights that aren’t able to be captured through 
closed-ended responses. 

4.1.2 Future Pandemic - Information Sharing. Next, we wanted to 
understand people’s attitudes regarding participating in a contact 
tracing system by sharing their personal health information such 
as a positive diagnosis. Participants were asked how much they 
believed sharing a positive diagnosis would benefit others health. 
Participants were then asked how willing they were to share an 
anonymous positive diagnosis using a 7-point Likert Scale item. 

4.1.3 Demographics. Finally, we collected demographic informa-
tion from the participants. This includes usage probes on whether 
respondents had ever used a contact tracing app, regardless of 
their current usage status. While past research has identified low 
rates of contact tracing adoption in the U.S., the type of non-use 
is important to understand. The technology literature highlights 
how different types of non-use result from different barriers and 
attitudes [5, 62, 68, 92]. In particular, those who have never used 
technology may have very different barriers than those who have 
used it and abandoned it. Thus, we asked participants if they had 
ever used a contact tracing app (regardless of current usage). We 
measured individuals’ political views (coded 1 for Very Conserva-
tive to 5 for Very Liberal), religious affiliation and attendance [74] 
and Privacy Concerns using the Internet Users Information Privacy 
Concern (IUIPC) [53]. We also collected which candidate partici-
pants reported voting for in the 2020 election. However, this item 
had to be removed from the analysis as it was so highly correlated 
with political views that this led to multicollinearity with the model. 
Finally, we collected information regarding participants’ beliefs and 
opinions about COVID-19 (e.g., concern for hospital capacity, worry 
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about getting COVID-19, worry about variants). For the full text of 
the survey items and instrument see Appendix B. 

4.2 Recruitment 
We developed and deployed our survey using the Qualtrics sur-
vey software. Participants were recruited from the Prolific crowd-
sourcing platform using their representative sampling option (N=302) 
which cross-stratifies across gender, age, and ethnicity to match 
the simplified U.S. census [1]. This allowed us to get a broad range 
of responses. Earlier studies have shown that participants recruited 
from Prolific provide high-quality results regarding user perception 
about software and digital platforms [73]. Survey data was collected 
from January 24th-26th, 2022. Participants were compensated $2.50. 
The survey had a median time of 14 minutes and 51 seconds. The av-
erage compensation per hour was $10.11. The demographics of the 
study population are shown in Appendix A. Our survey contained 
five quality check questions (e.g., reverse-coded questions, atten-
tion checks, and English comprehension questions). We planned 
to discard responses that failed more than 2 of these. However, no 
participants failed this criterion. 

4.3 Quantitative Analysis 
We used the STATA 17.0 statistical software to analyze the quantita-
tive data. We took a Structural Equation Modeling (SEM) approach 
using a robust weighted least squares method to evaluate our nine 
hypotheses [2]. SEM provides a comprehensive framework for test-
ing and analyzing complex relationships between multiple depen-
dent and independent variables. SEM coefficients are interpreted 
similarly to correlation or regression coefficients, i.e., the coefficient 
represents how much the dependent variable changes from a one-
unit change in an explanatory variable with the remaining variables 
in the model being held constant. Handling multiple dependent 
relationships simultaneously within a single model, SEM produces 
more accurate estimates of relationships between variables with-
out increasing the family-wise error rate [43]. SEM also provides 
goodness-of-fit indicators to evaluate how the collected data fit our 
theoretical model. Our full hypothesized model is shown in Figure 
2. We included the respective hypotheses regarding the dependency 
of the variables in the model. 

We started with a saturated model with paths from contact trac-
ing adoption to contact tracing usefulness and willingness to share 
a diagnosis. This saturated model included paths from political ori-
entation to privacy concerns, perceived usefulness of contact trac-
ing applications, and willingness to share diagnosis. Furthermore, 
paths from COVID-19 concerns to diagnosis disclosure. Finally, we 
added a path from the usefulness of contact tracing for one’s health 
to the usefulness of contact tracing for protecting others’ health. 
These paths were added to potentially uncover other interesting 
relationships. Following best practice, we iteratively trimmed non-
significant paths that were not hypothesized before creating the 
model [43]. In addition, we added the following control variables 
to our model: age, gender, education level, income level, previous 
diagnosis of COVID-19, being seriously ill from COVID-19, hav-
ing someone in a close relationship die from COVID-19, religious 

affiliation, religious attendance, and the randomly assigned hypo-
thetical disease severity. The final model shown in Figure 3 shows 
our model after trimming. 

4.4 Qualitative Analysis 
Two researchers collaboratively coded all qualitative responses, 
inductively identifying emergent themes from the responses and 
creating a codebook [9]. The two coders consulted with a third re-
searcher whenever there was a difference of opinion and discussed 
until reaching consensus. Data saturation was reached during the 
qualitative analysis by the 50th response as evidenced by the repet-
itive emergence of consistent themes. The remaining responses 
were subsequently recoded and no new themes emerged. We use 
the identified themes to unpack user attitudes about contact tracing 
apps and disclosure. 

4.5 Ethical Considerations 
Our study was approved by the first author’s institutional IRB. 
Our survey collected potentially sensitive information, such as 
experiences during the COVID-19 pandemic. However, we did not 
collect any personally identifiable information. 

4.6 Limitations 
This study relies on self-reported survey data. As such, we are 
able to examine user attitudes toward contact tracing applications. 
Though this does not provide insights into user behavior beyond 
self-reported contact tracing app adoption, it does provide valuable 
information on the perceptions that can drive future behavior. We 
leave it to future work to examine user behavior. 

The representative sampling provided by Prolific only allows 
sampling based on the simplified U.S. census. This led to possible 
under-sampling of certain demographics such as Hispanics. More-
over, despite the higher proportion of liberal-leaning participants, 
there was enough variation in political orientation for us to detect 
meaningful and statistically significant relationships between that 
and other constructs. Furthermore, additional factors may come 
into play in future adoption decisions and so future studies could 
consider investigating factors such as societal trust, social cohesion, 
altruism, and pro-social orientation. In addition, this work focuses 
exclusively on contact tracing adoption within the U.S. Future work 
should further investigate how this model can be applied to other 
contexts especially in non-WEIRD countries. 

Our work primarily investigated how political ideology affects 
users’ willingness to adopt contact tracing applications. Future re-
search should investigate the specific mechanism in which political 
ideology affects adoption. As suggested in prior work, we focus our 
attention on the perceived threat of COVID-19 acting as a mediator 
between political ideology and contact tracing app adoption. We 
find that while political ideology does affect the perceived threat 
of COVID-19, the perceived threat did not have a direct effect on 
contact tracing adoption when controlling for individuals’ political 
views. This suggests a different mechanism by which political ide-
ology influenced the decision to adopt contact tracing applications. 
We leave this investigation to future work. 
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Theoretical 
Constructs Items Loading 

IUIPC 
Data Collection 

It usually bothers me when online companies ask me for personal information. 0.84 
When online companies ask me for personal information, I sometimes think twice before providing it. 0.77 
It bothers me to give personal information to so many online companies. 0.93 
I’m concerned that online companies are collecting too much personal information about me. 0.82 

COVID-19 
Attitudes 

I am concerned about the hospital capacity during the COVID-19 pandemic. 0.72 
I believe that COVID-19 is more dangerous than the common flu. 0.77 
I worry about the effects of variants of the disease. 0.87 
I am very worried about getting COVID-19. 0.69 

Contact Tracing 
Usefulness My Health 

First Degree Contact Tracing Notification - My Health 0.71 
Second Degree Contact Tracing Notification - My Health 0.83 
First and Second Degree Notification Combined - My Health 0.86 

Contact Tracing 
Usefulness Other’s Health 

First Degree Contact Tracing Notification - Other’s Health 0.56 
Second Degree Contact Tracing Notification - Other’s Health 0.80 
First and Second Degree Notification Combined - Other’s Health 0.87 

Table 1: Table of Measurement Model and Factor Loadings 

5 Results 
We tested our hypothesized model through a quantitative analysis. 
Following this analysis we looked at the qualitative data to gain 
insight into the reasons behind these findings. 

5.1 Measurement Model 
Included in the model are three latent variables constructed from 
a subset of survey items found in Appendix B. The measurement 
portion of the model is presented in Table 1. The COVID-19 Concern 
latent variable is specified by four indicators measuring partici-
pants’ concerns regarding the COVID-19 pandemic. The contact 
tracing usefulness - other’s health latent variable is specified from 
three indicators measuring how effective the various contact trac-
ing approaches are at protecting other’s health. The contact tracing 
usefulness - my health latent variable is specified from three in-
dicators measuring the effectiveness of the same approaches at 
protecting their own health. To account for the shared variance in 
the error terms for each pair of items, we allowed the paired item’s 
error terms to covary. This led to a significant covariance for the 
second-degree items (.59) and network-level items (.46). The full 
measurement models with error terms are shown in Appendix B. 

5.2 Model Evaluation 
The structural model in Figure 2 provided a good fit for the data, 
with a root-mean-square error of approximation (RMSEA) = .042; 
confirmatory fit index (CFI) = .969; Tucker-Lewis index (TLI) = 
.960. Each of these model fit indicators measure how closely the 
proposed model fits the data. Specifically, RMSEA measures how 
well the model fits the covariance matrix per degree of freedom. 
Measures below .05 indicate a good fit [35]. The CFI and TLI indices 
compare the model fit compared to a baseline model with each 
model being affected by model complexity differently. Scores above 
.95 are indicative of good fit [35]. 

The reported model coefficients are standardized, with the model 
controlling for age, gender, income, education level, positive COVID-
19 diagnosis, serious illness from COVID-19, and losing someone to 

COVID-19. Of these control variables, only age, gender, and income 
had a significant effect on any of the dependent variables. 

5.3 Influence of Politics on COVID-19 Concern 
and Contact Tracing Adoption 

Based on the data analyzed, it can be concluded that more liberal 
political views are linked to higher levels of concern for COVID-19 
(𝛽 = 0.62, 𝑝 < .001 ), which supports Hypothesis 1. Age had a sig-
nificant effect (𝛽 = 0.11, 𝑝 < .036) on concern for COVID-19. This 
is unsurprising given that COVID-19 posed a disproportionate risk 
to older adults [15]. Additionally, the data also supports Hypothesis 
2, which suggests a positive relationship between liberal politi-
cal views and the actual adoption of contact tracing applications 
(𝛽 = 0.23, 𝑝 = .004). Non-significant paths that were trimmed from 
the final model included political views influencing the perceived 
usefulness of contact tracing apps in protecting oneself and society, 
as well as political views influencing individuals’ willingness to 
share diagnosis status. Without these significant effects, we can 
not assert that one’s political views have a direct effect on the use-
fulness of contact tracing apps, nor their willingness to share a 
positive diagnosis within a contact tracing system. 

5.3.1 Differences in COVID-19 Attitudes Between Conservatives 
and Liberals. Across responses, individuals who identified as more 
conservative tended to have fewer concerns regarding the severity 
of COVID-19 than participants who identified as more liberal. This 
presented itself both in the participant’s attitudes toward contact 
tracing applications and statistics. We present these findings below. 

Liberal leaning participants perceived greater benefit for adopt-
ing contact tracing. Participants who considered themselves more 
liberal found a greater benefit to contact tracing applications than 
those who were more conservative. Among the responses from 
participants who identified as very liberal or liberal, approximately 
72% (127 responses) described finding contact tracing applications 
beneficial. Some liberal participants noted that they found contact 
tracing applications useful because it allows for better-informed 
plans of action on how to mitigate the disease: 
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"Contact tracing apps allow individuals to adjust their 
behaviors to evolve with their individual situations" 
(Participant 124). 

Other liberal participants found contact tracing apps to be beneficial 
because they felt that COVID-19 is a severe disease and contact 
tracing apps allow them to know when to take precautions: 

"who wouldn’t want to know if they have been exposed?! 
this is a life or death situation for many people. you do 
not want to get the disease not quarantine and give it 
to an elderly that has no chance of surviving. the apps 
would help everyone and benefit everyone" (Participant 
10). 

Responses describing the benefit of contact tracing applications 
were less common among moderate participants (42 responses -
approx. 57% of moderate participants responses) and even less fre-
quent among respondents that described themselves as conservative 
or very conservative (23 responses - approx. 50% of conservative or 
very conservative respondents). 

Some participants tied their perceptions of contact tracing ap-
plications with the usefulness of case count statistics. One liberal 
participant described this as a 

"...convenient way to collect data and statistics regarding 
the disease, which can then be used to create plans of 
action regarding public health and keep people informed 
to protect their health" (Participant 15). 

Conservative participants tended to be less concerned regarding 
taking precautions in response to case count changes in COVID-19 
spread. 104 (59%) liberal or very liberal participants stated that their 
level of precaution would depend on the spread of COVID-19, 40 
(54%) moderates similarly stated this, while just 12 (26%) of very 
conservative or conservative participants shared this sentiment. 

Some conservative participants noted concerns about the efficacy 
of the case counts: "Schools do mass testing at certain times the spikes 
are related to the accelerated testing, the same as the spikes when 
funding allowed for accelerated testing" (Participant 283). Others had 
doubts about the disease itself: 

"Because it is all lies! Even the “experts” have said that 
the numbers are incorrect. Masks work, then they didn’t, 
now they do. It’s ridiculous that anyone would believe 
any of this anymore" (Participant 255). 

This participant felt that the high variability in case counts caused 
uncertainty about whether they are meaningful. 

5.4 Privacy Concerns and Contact Tracing 
Participation 

However, the data did not support Hypothesis 3, which proposed a 
negative association between privacy concerns and the likelihood 
of adopting contact tracing applications (𝛽 = −0.07, 𝑝 = .266). 
Hypothesis 4 was supported, revealing that individuals who have 
privacy concerns related to data collection are less willing to share 
their health status (𝛽 = −0.17, 𝑝 = .004 ). While we included the 
additional IUIPC subscales, Awareness and Control, as additional 
privacy concern factors, these were not found to significantly affect 
contact tracing adoption or willingness to share diagnoses. 

5.4.1 Impact of privacy concern on willingness to share. Thirteen 
participants noted privacy concerns about sharing their health sta-
tus with others, and an additional twenty-one participants shared 
privacy concerns about contact tracing applications in general. 
Across responses to both questions, participants shared that they 
would be concerned about sharing their information with govern-
ments or tech companies. 

Some participants shared that they felt that technology compa-
nies would act perfidiously with their information, and because of 
that, they would be unwilling to use and share their information 
with contact tracing apps. One participant shared their concern for 
third-party data vendors as: 

"...This information could be used for other than contact 
tracing and therein lies the problem. If 3rd party vendors 
use this type of data for uses other than contact tracing 
like for marketing purposes, then I would be highly 
discouraged in using an app such as this" (Participant 
242). 

Another respondent was cautious share information with tech 
companies who may not handle their user data ethically: "... I would 
be wary of sharing information with tech companies, who often op-
erate unscrupulously with regard to privacy concerns" (Participant 
229). 

Participants also shared concerns about the possible repercus-
sions of sharing information with the government. One partici-
pant shared that they were concerned with government-imposed 
mandates: It would let people I could have exposed know to isolate. I 
would be somewhat worried about being forcibly quarantined, though. 
(Participant 11). While another participant explained their general 
mistrust in the government: "I don’t trust government or civic au-
thorities to be responsible with the information tracked." (Participant 
296). 

5.5 COVID-19 Concern, Contact Tracing 
Usefulness, and Willingness to Share 
Positive Diagnoses 

Surprisingly, individuals who had a higher concern for COVID-19 
were not more likely to have used contact tracing applications dur-
ing the COVID-19 pandemic leaving Hypothesis 5 unsupported(𝛽 = 
.07, 𝑝 = .412). However, the findings further demonstrate that in-
dividuals who express concern about COVID-19 are more likely 
to believe that contact tracing helps protect the health of others 
(𝛽 = 0.28, 𝑝 < .001) and self (𝛽 = 0.19, 𝑝 = .005 ), which supports 
Hypothesis 6 and Hypothesis 7. It was also discovered that indi-
viduals who believe that contact tracing is effective in protecting 
others’ health are more willing to share their own health status 
(𝛽 = 0.23, 𝑝 = .002 ), thus supporting Hypothesis 8. On the other 
hand, Hypothesis 9 was not supported by the data, as there was no 
significant relationship between the belief that contact tracing is 
beneficial for oneself and willingness to share a positive diagnosis 
(𝛽 = −.07, 𝑝 = .307 ). 

5.5.1 Perceived personal and perceived societal benefit drives will-
ingness to share. 

Too Late for Contact Tracing Apps to Help Me. The primary reason 
that participants felt like contact tracing applications wouldn’t be 
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useful for themselves was that they believed they had already been 
exposed to the disease. This sentiment came up among respondents 
about both the 1st (126 participants) and 2nd degree (49 participants) 
features of contact tracing applications. 

A participant expressed their feelings about the 1st-degree fea-
ture: "If I am already infected it’s too late to save myself" (Participant 
24). Some other participants explained that it is too late for them to 
protect themselves from the disease, but they will still take action 
to mitigate the impending symptoms: "If I am already infected there 
is no protection I have. I can, however, try to start taking higher doses 
of vitamin C & stay hydrated. I would immediately go in quarantine 
[sic]" (Participant 7). 

Despite the second-degree feature allowing for a more proactive 
approach, many participants still felt that it would not protect them 
from getting ill. Some participants felt that if they weren’t already 
infected, they would be shortly: "I could wear a mask but if I’m 
often in the same room as person A and don’t know who they are 
it’s not likely that I could distance myself from them" (Participant 
14). While others felt that they would have already been in contact 
with the disease vector: "If I’m already infected from being in close 
contact with person A, there’s not much I can do with this information" 
(Participant 12). 

Not Too Late to Help Others. While many participants didn’t find 
contact tracing applications useful for themselves, they frequently 
found it useful for others. Respectively, 207 participants found the 
1st degree features beneficial for others, and 120 participants found 
2nd degree features useful for others. Participants felt that because 
they were already most likely infected, they could quarantine and 
help others avoid the illness. One participant stated: "This is more 
pertinent to the health of others, not necessarily me. Bit too late for me, 
but I can take action to protect others" (Participant 85) and another 
participant similarly stated: "If I already may have it then it’s too 
late for me to do anything about it. Its only useful to know so I don’t 
spread it to others too" (Participant 96). 

Participants similarly found the second-degree contact tracing 
feature more beneficial for others than themselves. Participants felt 
that by knowing this information, they were better equipped to pro-
tect others. The primary way that participants felt they could help 
others was to go into quarantine and limit contact: "I could isolate 
from all others to protect them" (Participant 108). Some participants 
also felt that this information would be beneficial because they 
could relay the information of possible exposure to those closest 
to them. One such participant explained: "I could let others know 
that I had possibly been exposed" (Participant 188). While another 
participant described how they would use this to help their family: 
"Warn my family ahead of time" (Participant 239). 

Desire to Help Others. In our open-ended responses about willing-
ness to share health status with others, participants valued societal 
responsibility over their own concerns about sharing such informa-
tion. Twenty-six participants explicitly stated that they felt driven 
to disclose their symptoms to help others. Participants cited a social 
or ethical duty, frequently expressing feelings of accountability 
toward protecting others. Specifically, supporting others’ ability to 
protect themselves with the knowledge of potential exposure: 

"If the symptoms are from the disease, then it’s my duty 
to inform others so they can know that they may have 
been exposed to it. If it turns out that I don’t have it, I 
would then also notify them so they can stop worrying" 
(Participant 293). 

For many participants, there was an element of obligation in their 
responses: "I would feel obligated to do so in order to protect those 
around me" (Participant 302). These individuals valued the impor-
tance of personal health status disclosure over their own privacy. 
The responses indicate that there is a positive influence of social 
responsibility on disclosing health status. 

Nonetheless, the large majority of responses (211) explicitly men-
tioned that they would share their health information due to con-
cern for others and not just because they felt an obligation to do so. 
There were multiple reasons respondents felt this information could 
help others. Others could make informed decisions on whether they 
want to be around the person: "Because I care about other people 
and would want them to know so they can decide if they wish to have 
contact with me" (Participant 163). Others could get tested and so-
cial distance themselves from others: "It could help others in taking 
precautions to avoid spreading the disease" (Participant 14). 

5.6 Contact Tracing Control Variables 
Gender and income were the only control variables to have a sig-
nificant effect on contact tracing adoption, with males being less 
likely to use these apps(𝛽 = −.12, 𝑝 = .035) and higher income 
increasing app adoption (𝛽 = .14, 𝑝 = .011). 

5.7 Other Direct Effects 
Of note, paths that were trimmed from our saturated model in-
cluded the direct effect of contact tracing adoption on the perceived 
usefulness of contact tracing and willingness to disclose a posi-
tive diagnosis. Additionally, the paths from political orientation to 
perceived usefulness were also trimmed as they were insignificant. 
Only two non-hypothesized paths remained significant. One path is 
the relationship between COVID-19 concern and individuals’ will-
ingness to anonymously share their diagnosis (𝛽 = .29, 𝑝 ≤ .001). 
Individuals concerned about COVID-19 may be more likely to be 
concerned about a future disease and, thus, more likely to be willing 
to share their diagnosis to help others. A second untrimmed path 
was from the usefulness of contact tracing for my health and for 
others’ health (𝛽 = .49, 𝑝 ≤ .001). This path suggests a high level 
of correlation between these factors. 

5.7.1 Accuracy Concerns. While the quantitative model did not 
measure for accuracy concerns, in open-ended responses 75 partic-
ipants noted that they were less likely to find contact tracing apps 
useful as they were concerned about the accuracy of such apps. 
There were multiple factors leading to these accuracy concerns. 
First, some participants believed there to be a patchwork of contact 
tracing applications leading to greater inaccuracies. For instance, 
one participant shared: 

"Tracking spread and identifying common areas of in-
fection or common actions could help to slow down the 
disease. However it seems like there are a patchwork of 
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these apps and I’m not convinced they all communicate 
with each other effectively, harming their efficacy."(P38) 

Other participants also felt that inaccuracies would be due to other 
users not providing correct information. For example, one partici-
pant shared: 

"I think lots of people won’t be honest regarding their 
actions and exposure to others. Too many people in this 
country only think about themselves and not the good 
of the community." (P128) 

Finally, participants also noted that access issues would lead to 
accuracy issues. For instance, one participant noted that older adults 
may not have access to smartphones or the digital literacy to use 
such apps: 

"Mainly because not everyone has a smartphone. My 
generation, the Baby Boomers, tends to be tech chal-
lenged; we haven’t all had exposure to computers and 
smartphone, and even some who have them barely know 
how to use them. Seniors are at high risk, and a high-
risk group that can’t use an app is going to make that 
app not reliable." (P180) 

Overall, these accuracy concerns seemed to play a major role in 
whether or not individuals found contact tracing apps useful for 
themselves or others. 

5.8 Disease Severity and Control Variables 
Our models specifically included the assigned severity of the hypo-
thetical disease as a direct effect on the dependent variables. We fail 
to find any significant effect of severity on the perceived usefulness 
of contact tracing for one’s health or others’ health. Additionally, 
this did not result in a significant effect on participants’ willingness 
to share their diagnosis. 

Of the control variables that were included in the model all except 
for income, gender, and age did not have a significant effect on any 
of the variables in our model. We find that both income and gender 
were significantly associated with contact tracing adoption. Namely, 
higher income is associated with a .14 (𝑝 ≤ .01) standard deviation 
increase in having used contact tracing applications, and females 
are associated with a .12 (𝑝 ≤ .036) standard deviation increase 
in the likelihood of having used contact tracing apps in the past. 
Unsurprisingly, as COVID-19 has had a disproportionate effect on 
the elderly, we find that an increase in participant age is associated 
with a .11 (𝑝 ≤ .037) standard deviation increase in concern for 
COVID-19. Surprisingly, we do not find adverse prior experience 
with COVID-19 to be a significant predictor in the model. 

5.9 Mediation Effects 
To further examine the relationship between political orientation 
and the perceived usefulness of contact tracing we additionally 
conducted a mediation analysis, with the attitudes about COVID-19 
acting as a mediator. The direct effect of political orientation on 
the belief that contact tracing benefits others (𝛽 = .026, 𝑝 = .534) 
and the belief that contact tracing benefits themselves (𝛽 = .039, 
𝑝 = .6984) indicate that when controlling for individuals attitudes 
towards COVID-19, ones political views did not have a significant 
direct effect on their contact tracing benefits beliefs. In contrast, the 

indirect effect of political orientation on contact tracing benefiting 
others (𝛽 = .10, 𝑝 ≤ .001) and self (𝛽 = .12, 𝑝 = .055) through 
COVID-19 was significant. The ratio of indirect effect to direct effect 
of political views on contact tracing beliefs is 2.97 for benefiting self 
and 4.04 for others, indicating the relationship between political 
orientation and perceived contact tracing benefits to be nearly fully 
mediated by individuals’ concerns for COVID-19. 

To summarize, the data support H1, H2, H4, and H6-H8, how-
ever, fails to support H3, H5, and H9. This suggests that current 
political opinions and the climate surrounding COVID-19 attitudes 
significantly impact users’ perceived utility of contact tracing for 
future pandemics. Further, political opinions play a significant role 
in shaping the adoption of contact tracing apps during the COVID-
19 pandemic. Surprisingly, our model does not support previous 
findings that privacy concerns impact contact tracing adoption in 
the U.S. However, it does find that privacy concerns do influence 
people’s willingness to share a positive diagnosis for a hypothetical 
disease. 

While we find that politics and privacy influence contact tracing 
app adoption and willingness to share information, we aim to fur-
ther understand these relationships. To achieve this, we conducted 
a qualitative analysis of the open-ended survey responses, delving 
into users’ experiences and motivations, aiming to further explore 
the interplay between these factors. 

6 Discussion 
In this work, we show how contact tracing app adoption in the U.S. 
during the COVID-19 pandemic was primarily influenced by politi-
cal orientation. While privacy concerns have been found to hinder 
technology adoption in some circumstances [6], our work confirms 
the supposition made by Goetzen et al. that user privacy concerns 
were significantly reduced in relation to health related data during 
the pandemic [26]. In some ways this could explain why privacy 
concerns didn’t play a significant role in the adoption of contact 
tracing applications in this study, similar to other studies [29]. We 
find that one’s political views also significantly determined the 
level of concern about COVID-19 - liberals expressed more concern 
about the severity of the disease. However, we discover that these 
concerns about COVID-19 have a much longer lasting impact. They 
drove perceptions of whether future contact tracing systems would 
be useful for protecting oneself and others from a future disease, as 
well as the willingness to disclose one’s diagnosis for contact trac-
ing. The sizeable impact of these politically-driven attitudes should 
serve as a warning that political discourse can have long-lasting 
impact on public health attitudes, beyond the current pandemic 
and regardless of the severity of the future disease. This is troubling 
given that the effectiveness and implementation of a future contact 
tracing app can vary widely for a different disease. System design-
ers need to consider how to clearly differentiate future contact 
tracing apps so that they overcome the perceived limitations of the 
COVID-19 contact tracing apps. Public health officials must learn 
from the highly politicized rhetoric around COVID-19 that such 
messaging can be detrimental to our ability to use contact tracing 
in a future public health crisis. 

Although this work was conducted within the U.S., we uncovered 
user concerns about the technological limitations of contact tracing 
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Figure 3: Final SEM Model Describing Contact Tracing Adoption and Willingness to Share. 

applications that may pose issues in countries with a different 
technological infrastructure. Specifically, users discuss accuracy 
concerns and digital literacy concerns as reasons why applications 
may not be effective. Countries with comparatively lower digital 
literacy may need to incorporate educational messaging to help 
users with less technical knowledge. Furthermore, our results hint 
that countries with a higher population density may be more likely 
to have false positive contacts, depending on the accuracy of the 
applications themselves. 

In line with previous work by Matt et al. [55], we found that 
willingness to share one’s diagnosis is driven by the belief that con-
tact tracing will benefit others rather than concerns for one’s own 
health. Messaging focused on benefiting society could increase will-
ingness to engage in contact tracing. Specifically, we validate their 
supposition that users perform a privacy calculus in determining 
whether to share health-related information - they weigh personal 
privacy concerns against benefits to society. While we did find data 
collection privacy concerns factor into disclosure decisions, this 
is a smaller predictor than the usefulness of the application itself. 
Nonetheless, system designers should limit data collection as much 
as possible to address these concerns. Unfortunately, COVID-19 atti-
tudes still had a bigger impact on attitudes about sharing diagnosis 
than either altruism or privacy concerns. Thus, we see that feelings 
about the present disease overshadow other factors. Future work 
should investigate whether this effect attenuates over time, giving 
us hope that we can overcome the attitudinal shadows created by 
the COVID-19 pandemic. 

6.1 Designing Contact-tracing Interfaces and 
Systems to Promote Social Benefit 

Using the framework of privacy calculus, our results indicate that 
participants make a trade-off between data collection privacy con-
cerns and the benefit provided to society in deciding whether they 
would be willing to disclose their health status in a contact tracing 
system. While prior research in China [95] and the U.S. [71] suggest 
that privacy concerns are often overridden by the health concerns 
posed by pandemics, our findings suggest that these health con-
cerns are primarily manifest through a desire to help others instead 
of themselves. Prior literature also suggests that age influences the 
motivation for disclosing health information, with younger users 
sharing to help others while older users share for their own ben-
efit [24]. Our findings suggest that age certainly increases one’s 
concern for COVID-19. In contrast, people did not report disclosing 
health information for their own benefit, regardless of age. Users 
are willing to disclose their health information for contact tracing 
if they believe it would benefit others. 

These findings suggest that when creating technologies that 
require the disclosure of health information, it is important to 
recognize the user’s desire to help society. Being cognizant of this 
allows designers to design interfaces that emphasize societal benefit 
and therefore encourage disclosure. 

With political beliefs, disease perception, and a desire to benefit 
society being fundamental to contact tracing participation, our 
work indicates five possible implications for the design of contract-
tracing apps going forward. 

• Design contact tracing systems that encourage and support 
users’ desire to help others, perhaps by communicating the 



CHI ’25, April 26–May 01, 2025, Yokohama, Japan Garrett Smith, Kirsten Chapman, Tzu-Yu Weng, Haijing Hao, Mainack Mondal, Staci Smith, Yunan Chen, and Xinru Page 

relevance of their participation in the system to helping oth-
ers. Diethei et al. reinforce the importance of communicating 
this relevance when motivating individuals to participate in 
citizen science systems [19]. As both systems require vol-
untary adoption, and the benefits provided are primarily 
for society, contact tracing systems could learn from the 
strategies used in citizen science systems. 

• Contact tracing applications should be designed to appeal 
to a broad spectrum of political ideologies. Claudy et al. find 
that the negative effect of one’s political ideology on technol-
ogy acceptance can be mitigated by framing the technology 
to be in line with the moral foundations of their respective 
political ideology [14]. Designers could potentially increase 
acceptance of contact tracing applications by conservative 
individuals by using a loyalty moral foundation, framing 
participation as a way to protect their families, communities, 
and nation. Similarly, systems could seek out endorsement 
from trusted authority figures within local communities. 

• Design in-app nudges that increase the user’s desire to par-
ticipate in the system to benefit others. Dooley et al. found 
advertisements with collective-good appeals were effective 
at increasing the adoption of contact tracing applications 
[20]. In-app nudges with similar collective-good appeals 
could encourage participation in the system by encouraging 
users to share a positive diagnosis with the system. 

• Educate users about contact tracing outside of the contact 
tracing ecosystem such as through public health campaigns. 
These could include persuasive video tutorials that encour-
age participation and emphasize helping others stay safe. Lee 
et al. find that the use of digital media such as videos, com-
bined with critical self-reflection, can increase compassion 
and promote pro-social behavior [47]. In addition, design-
ers and public health officials should partner with trusted 
institutions and organizations in public health campaigns, 
similar to the "Click it or Ticket" campaign [76]. In this exam-
ple, the public health campaign specifically partnered with 
local law enforcement agencies to increase credibility with 
conservatives. Partnering with trusted organizations to pro-
mote contact tracing systems may increase credibility with 
individuals disenchanted with the political party in power. 

• Contact tracing applications should highlight their interop-
erability with other contact tracing systems despite being 
developed by different organizations. Since accuracy was 
such a significant concern for users, in-app messaging and 
public health campaigns should emphasize the accuracy of 
the system itself and additionally encourage users to submit 
accurate information such as up-to-date diagnoses. 

It will be challenging to implement some of these, but very much 
needed to promote contact tracing participation. 

6.2 Policymaker Recommendations for 
Overcoming the Political Divide 

In our model, political beliefs and, to a lesser degree, gender and in-
come level were the only significant factors contributing to contact 
tracing app adoption during the COVID-19 pandemic. However, our 

results suggest that this need not be the case for future pandemics. 
While prior work has suggested that disease severity influenced peo-
ple’s willingness to adopt a hypothetical contact tracing app [37, 71], 
when it came to actual adoption amidst the COVID-19 pandemic, 
these were not significant predictors. Häring et al. investigated this 
intention-behavior-gap in Germany and found that this gap may be 
due to limitations of the utility of the COVID-Warn-App [29]. Our 
findings confirm this surprising paradox exists, where individuals 
did not adopt contact tracing apps during the COVID-19 pandemic, 
despite indicating a willingness to disclose contact tracing app-
related information for a hypothetical disease. Our findings further 
illustrate the complexity of predicting technology adoption and 
indicate how sociopolitical factors, including political orientation, 
affected contact tracing adoption during the COVID-19 pandemic. 

In the context of the COVID-19 pandemic, our study provides 
compelling evidence that aligns with the PAIR model discussed in 
Section 2.3. Specifically, we observed a distinct pattern wherein con-
servatives, who tend to have a higher tendency to oppose govern-
ment intervention than liberals, were less inclined to adopt contact 
tracing measures compared to their liberal counterparts [16, 58]. 
Our study underscores the significance of ideological factors in 
shaping public health responses during pandemics. However, po-
litical orientation had an indirect effect on attitudes towards a 
hypothetical future disease. This suggests contact-tracing partic-
ipation need not continue to be a partisan divide - it is possible 
that over time, attitudes about COVID-19 may fade and its impact 
on future attitudes diminish. Researchers should continue to study 
these attitudes and changes over time. 

Another possible reason for the gap between intention and adop-
tion could be related to the lack of trust in the organizations creating 
contact tracing applications and the government. Zakaria et al. sug-
gest leveraging non-political government agencies, such as public 
health organizations, to increase user trust in contact tracing sys-
tems [93]. U.S. citizens could view health concerns as important 
but not be willing to risk any harm by participating in contact trac-
ing apps controlled by the government or for-profit organizations. 
However, given our results showing the significant effect politics 
has on the adoption of contact-tracing apps, it also seems possible 
that contact-tracing adoption is symbolic of belonging to a specific 
political community, similar to mask-wearing during the COVID-
19 pandemic [69]. The values associated with contact tracing may 
align with that of the governing political party or organization 
supporting it. Alternatively, this relationship could be explained 
by the (lack of) trust between public health officials and a political 
party. 

These findings further highlight the complexity of predicting 
technology adoption. Given the significant effect age, income, and 
political orientation had on contact tracing adoption during the 
COVID-19 pandemic, policymakers, and public health communi-
cators must design public health decisions and campaigns with 
the various sociopolitical contexts in mind. Given the significant 
influence that political beliefs had on concern about COVID-19, 
policymakers need to use caution when managing future public 
health crises. Our results reinforce the importance of divorcing 
politics from public health messaging. This finding also illustrated 
the importance of preventing the spread of misinformation as it 
relates to public health, similar to combating hate speech in political 
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discourse [56]. Thus, effective risk communication and generating 
public trust in public health information is a critical component to 
encouraging participation in contact tracing systems. 

7 Conclusion 
We ran a (n=302) survey in the United States to investigate percep-
tions of contact tracing utility for a future pandemic and willingness 
to share disease-related health information. Our results reveal that 
individuals perform a privacy calculus when sharing disease-related 
information; They balance their data collection concerns against 
benefiting others. However, when investigating actual contact trac-
ing app adoption during the COVID-19 pandemic, we find that 
decisions are largely driven by political beliefs. We urge policymak-
ers, public health officials, politicians, and technology designers 
to consider the current sociopolitical context so that they can be 
better prepared for the next pandemic. 

References 
[1] Prolific Academic. 2022. Representative samples. Retrieved September 9, 

2022 from https://researcher-help.prolific.co/hc/en-gb/articles/360019236753-
Representative-samples 

[2] Alan C Acock et al. 2013. Discovering structural equation modeling using Stata. 
Stata Press Books (2013). 

[3] Samuel Altmann, Luke Milsom, Hannah Zillessen, Raffaele Blasone, Frederic Ger-
don, Ruben Bach, Frauke Kreuter, Daniele Nosenzo, Séverine Toussaert, Johannes 
Abeler, et al. 2020. Acceptability of app-based contact tracing for COVID-19: 
Cross-country survey study. JMIR mHealth and uHealth 8, 8 (2020), e19857. 

[4] Gaurav Bansal, David Gefen, et al. 2010. The impact of personal dispositions on 
information sensitivity, privacy concern and trust in disclosing health information 
online. Decision support systems 49, 2 (2010), 138–150. 

[5] Eric P.S. Baumer, Phil Adams, Vera D. Khovanskaya, Tony C. Liao, Madeline E. 
Smith, Victoria Schwanda Sosik, and Kaiton Williams. 2013. Limiting, leaving, 
and (re)lapsing: an exploration of facebook non-use practices and experiences. 
CHI ’13: Proceedings of the SIGCHI Conference on Human Factors in Computing 
Systems (April 2013), 3257–3266. doi:10.1145/2470654.2466446 

[6] Florian Bemmann and Sven Mayer. 2024. The Impact of Data Privacy on Users’ 
Smartphone App Adoption Decisions. Proceedings of the ACM on Human-
Computer Interaction 8, MHCI (2024), 1–23. 

[7] Paul Bischoff. 2021. Contact-tracing app adoption by country. 
https://www.comparitech.com/blog/vpn-privacy/contact-tracing-app-
adoption-by-country/ 

[8] Toby Bolsen and Risa Palm. 2022. Politicization and COVID-19 vaccine resistance 
in the US. Progress in molecular biology and translational science 188, 1 (2022), 
81–100. 

[9] Virginia Braun and Victoria Clarke. 2006. Using thematic analysis in psychology. 
Qualitative research in psychology 3, 2 (2006), 77–101. 

[10] Jeffrey A Bridge, Donna A Ruch, Arielle H Sheftall, Hyeouk Chris Hahm, Vic-
toria M O’Keefe, Cynthia A Fontanella, Guy Brock, John V Campo, and Lisa M 
Horowitz. 2023. Youth suicide during the first year of the COVID-19 pandemic. 
Pediatrics 151, 3 (2023). 

[11] Dustin P Calvillo, Bryan J Ross, Ryan JB Garcia, Thomas J Smelter, and Abraham M 
Rutchick. 2020. Political ideology predicts perceptions of the threat of COVID-19 
(and susceptibility to fake news about it). Social Psychological and Personality 
Science 11, 8 (2020), 1119–1128. 

[12] Pew Research Center. 2021. For States’ COVID Contact Tracing Apps, Privacy 
Tops Utility. Retrieved September 2, 2022 from https://www.gov.uk/guidance/ 
nhs-test-and-trace-how-it-works 

[13] Shijiao Joseph Chen, Donia Waseem, Zhenhua Raymond Xia, Khai Trieu Tran, Yi 
Li, and Jun Yao. 2021. To disclose or to falsify: The effects of cognitive trust and 
affective trust on customer cooperation in contact tracing. International Journal 
of Hospitality Management 94 (2021), 102867. 

[14] Marius C Claudy, Mary Parkinson, and Karl Aquino. 2024. Why should innovators 
care about morality? Political ideology, moral foundations, and the acceptance 
of technological innovations. Technological Forecasting and Social Change 203 
(2024), 123384. 

[15] Brianna Cocuzzo, Algevis Wrench, and Chasity O’Malley. 2022. Effects of COVID-
19 on older adults: physical, mental, emotional, social, and financial problems 
seen and unseen. Cureus 14, 9 (2022). 

[16] Lucian Gideon Conway Iii, Shailee R Woodard, Alivia Zubrod, and Linus Chan. 
2021. Why are conservatives less concerned about the coronavirus (COVID-
19) than liberals? Comparing political, experiential, and partisan messaging 

explanations. Personality and individual differences 183 (2021), 111124. 
[17] Isaac Criddle, Amanda Hardy, Garrett Smith, Thomas Ranck, Mainack Mondal, 

and Xinru Page. 2022. Designing to Fight Pandemics: A Review of Literature and 
Identifying Design Patterns for COVID-19 Tracing Apps. In Human-Computer 
Interaction. User Experience and Behavior: Thematic Area, HCI 2022, Held as Part 
of the 24th HCI International Conference, HCII 2022, Virtual Event, June 26–July 1, 
2022, Proceedings, Part III. Springer, 36–49. 

[18] Lisa O Danquah, Nadia Hasham, Matthew MacFarlane, Fatu E Conteh, Fatoma 
Momoh, Andrew A Tedesco, Amara Jambai, David A Ross, and Helen A Weiss. 
2019. Use of a mobile application for Ebola contact tracing and monitoring in 
northern Sierra Leone: a proof-of-concept study. BMC infectious diseases 19, 1 
(2019), 1–12. 

[19] Daniel Diethei, Jasmin Niess, Carolin Stellmacher, Evropi Stefanidi, and Johannes 
Schöning. 2021. Sharing heartbeats: motivations of citizen scientists in times of 
crises. In Proceedings of the 2021 CHI Conference on Human Factors in Computing 
Systems. 1–15. 

[20] Samuel Dooley, Dana Turjeman, John P Dickerson, and Elissa M Redmiles. 2022. 
Field evidence of the effects of privacy, data transparency, and pro-social appeals 
on COVID-19 app attractiveness. In Proceedings of the 2022 CHI Conference on 
Human Factors in Computing Systems. 1–21. 

[21] Yogesh K Dwivedi, Nripendra P Rana, Anand Jeyaraj, Marc Clement, and 
Michael D Williams. 2019. Re-examining the unified theory of acceptance and 
use of technology (UTAUT): Towards a revised theoretical model. Information 
systems frontiers 21 (2019), 719–734. 

[22] Wafaa M El-Sadr, Joey Platt, Melanie Bernitz, and Melissa Reyes. 2022. Contact 
tracing: barriers and facilitators. American Journal of Public Health 112, 7 (2022), 
1025–1033. 

[23] Eric B Elbogen, Megan Lanier, Shannon M Blakey, H Ryan Wagner, and Jack 
Tsai. 2021. Suicidal ideation and thoughts of self-harm during the COVID-19 
pandemic: The role of COVID-19-related stress, social isolation, and financial 
strain. Depression and anxiety 38, 7 (2021), 739–748. 

[24] Teresa Fernandes and Marta Costa. 2023. Privacy concerns with COVID-19 
tracking apps: a privacy calculus approach. Journal of Consumer Marketing 40, 2 
(2023), 181–192. 

[25] ANJ Fish, DVI Fairweather, JD Oriel, and GL Ridgway. 1989. Chlamydia trachoma-
tis infection in a gynaecology clinic population: identification of high-risk groups 
and the value of contact tracing. European Journal of Obstetrics & Gynecology 
and Reproductive Biology 31, 1 (1989), 67–74. 

[26] Angelica Goetzen, Samuel Dooley, and Elissa M Redmiles. 2021. Ctrl-Shift: How 
Privacy Sentiment Changed from 2019 to 2021. arXiv preprint arXiv:2110.09437 
(2021). 

[27] Marlène Guillon and Pauline Kergall. 2020. Attitudes and opinions on quarantine 
and support for a contact-tracing application in France during the COVID-19 
outbreak. Public health 188 (2020), 21–31. 

[28] Yoonhee P Ha, Martha A Tesfalul, Ryan Littman-Quinn, Cynthia Antwi, Rebecca S 
Green, Tumelo O Mapila, Scarlett L Bellamy, Ronald T Ncube, Kenneth Mugisha, 
Ari R Ho-Foster, et al. 2016. Evaluation of a mobile health approach to tuberculosis 
contact tracing in Botswana. Journal of health communication 21, 10 (2016), 1115– 
1121. 

[29] Maximilian Häring, Eva Gerlitz, Matthew Smith, and Christian Tiefenau. 2023. 
Less About Privacy: Revisiting a Survey about the German COVID-19 Contact 
Tracing App. In Proceedings of the 2023 CHI Conference on Human Factors in 
Computing Systems. 1–16. 

[30] P Sol Hart, Sedona Chinn, and Stuart Soroka. 2020. Politicization and polarization 
in COVID-19 news coverage. Science communication 42, 5 (2020), 679–697. 

[31] Nicholas Francis Havey. 2020. Partisan public health: how does political ideology 
influence support for COVID-19 related misinformation? Journal of Computa-
tional Social Science 3, 2 (2020), 319–342. 

[32] John R Hibbing, Kevin B Smith, and John R Alford. 2014. Differences in negativity 
bias underlie variations in political ideology. Behavioral and brain sciences 37, 3 
(2014), 297–307. 

[33] Azfar D Hossain, Jana Jarolimova, Ahmed Elnaiem, Cher X Huang, Aaron Richter-
man, and Louise C Ivers. 2022. Effectiveness of contact tracing in the control of 
infectious diseases: a systematic review. The Lancet Public Health (2022). 

[34] Nicola Howe, Emma Giles, Dorothy Newbury-Birch, and Elaine McColl. 2018. 
Systematic review of participants’ attitudes towards data sharing: a thematic 
synthesis. Journal of health services research & policy 23, 2 (2018), 123–133. 

[35] Li-tze Hu and Peter M Bentler. 1999. Cutoff criteria for fit indexes in covariance 
structure analysis: Conventional criteria versus new alternatives. Structural 
equation modeling: a multidisciplinary journal 6, 1 (1999), 1–55. 

[36] Yue Huang, Borke Obada-Obieh, Satya Lokam, and Konstantin Beznosov. 2022. 
Users’ Expectations, Experiences, and Concerns With COVID Alert, an Exposure-
Notification App. Proceedings of the ACM on Human-Computer Interaction 6, 
CSCW2 (2022), 1–33. 

[37] Jack Jamieson, Daniel A Epstein, Yunan Chen, and Naomi Yamashita. 2022. Un-
packing intention and behavior: explaining contact tracing app adoption and 
hesitancy in the United States. In Proceedings of the 2022 CHI Conference on 
Human Factors in Computing Systems. 1–14. 

https://researcher-help.prolific.co/hc/en-gb/articles/360019236753-Representative-samples
https://researcher-help.prolific.co/hc/en-gb/articles/360019236753-Representative-samples
https://doi.org/10.1145/2470654.2466446
https://www.comparitech.com/blog/vpn-privacy/contact-tracing-app-adoption-by-country/
https://www.comparitech.com/blog/vpn-privacy/contact-tracing-app-adoption-by-country/
https://www.gov.uk/guidance/nhs-test-and-trace-how-it-works
https://www.gov.uk/guidance/nhs-test-and-trace-how-it-works


CHI ’25, April 26–May 01, 2025, Yokohama, Japan Garrett Smith, Kirsten Chapman, Tzu-Yu Weng, Haijing Hao, Mainack Mondal, Staci Smith, Yunan Chen, and Xinru Page 

[38] Jack Jamieson, Naomi Yamashita, Daniel A Epstein, and Yunan Chen. 2021. De-
ciding if and how to use a COVID-19 contact tracing app: influences of social 
factors on individual use in Japan. Proceedings of the ACM on Human-Computer 
Interaction 5, CSCW2 (2021), 1–30. 

[39] John T Jost, Christopher M Federico, and Jaime L Napier. 2009. Political ideology: 
Its structure, functions, and elective affinities. Annual review of psychology 60, 1 
(2009), 307–337. 

[40] Leonie Kahnbach, Dirk Lehr, Jessica Brandenburger, Tim Mallwitz, Sophie Jent, 
Sandy Hannibal, Burkhardt Funk, and Monique Janneck. 2021. Quality and 
adoption of COVID-19 tracing apps and recommendations for development: 
systematic interdisciplinary review of European apps. Journal of medical Internet 
research 23, 6 (2021), e27989. 

[41] Leonie Kahnbach, Dirk Lehr, Jessica Brandenburger, Tim Mallwitz, Sophie Jent, 
Sandy Hannibal, Burkhardt Funk, and Monique Janneck. 2021. Quality and 
Adoption of COVID-19 Tracing Apps and Recommendations for Development: 
Systematic Interdisciplinary Review of European Apps. J Med Internet Res 23, 6 
(June 2021). doi:10.2196/27989 

[42] John Kerr, Costas Panagopoulos, and Sander van der Linden. 2021. Political 
polarization on COVID-19 pandemic response in the United States. Personality 
and Individual Differences 179 (Sept. 2021). doi:10.1016/j.paid.2021.110892 

[43] Rex B Kline. 2015. Principles and practice of structural equation modeling. Guilford 
publications. 

[44] Don Klinkenberg, Christophe Fraser, and Hans Heesterbeek. 2006. The effective-
ness of contact tracing in emerging epidemics. PloS one 1, 1 (2006), e12. 

[45] Marvin Kowalewski, Christine Utz, Martin Degeling, Theodor Schnitzler, 
Franziska Herbert, Leonie Schaewitz, Florian M Farke, Steffen Becker, and Markus 
Dürmuth. 2023. 52 Weeks Later: Attitudes Towards COVID-19 Apps for Different 
Purposes Over Time. Proceedings of the ACM on Human-Computer Interaction 7, 
CSCW2 (2023), 1–45. 

[46] Oksana Kulyk, Lauren Britton-Steele, Elda Paja, Melanie Duckert, and Louise 
Barkhuus. 2022. You have been in Close Contact with a Person Infected with 
COVID-19 and you may have been Infected Understanding Privacy Concerns, 
Trust and Adoption in Mobile COVID-19 Tracing Across Four Countries. Pro-
ceedings of the ACM on Human-Computer Interaction 6, MHCI (2022), 1–27. 

[47] Ken Jen Lee, Adrian Davila, Hanlin Cheng, Joslin Goh, Elizabeth Nilsen, and 
Edith Law. 2023. “We need to do more... I need to do more”: Augmenting Digital 
Media Consumption via Critical Reflection to Increase Compassion and Promote 
Prosocial Attitudes and Behaviors. In Proceedings of the 2023 CHI Conference on 
Human Factors in Computing Systems. 1–20. 

[48] Hui Li, Yifei Zhu, and Yi Niu. 2022. Contact Tracing Research: A Literature 
Review Based on Scientific Collaboration Network. International Journal of 
Environmental Research and Public Health 19, 15 (2022), 9311. 

[49] Marc Lipsitch, Ted Cohen, Ben Cooper, James M Robins, Stefan Ma, Lyn James, 
Gowri Gopalakrishna, Suok Kai Chew, Chorh Chuan Tan, Matthew H Samore, 
et al. 2003. Transmission dynamics and control of severe acute respiratory 
syndrome. science 300, 5627 (2003), 1966–1970. 

[50] Xi Lu, Eunkyung Jo, Seora Park, Hwajung Hong, Yunan Chen, and Daniel A 
Epstein. 2022. Understanding Cultural Influence on Perspectives Around Contact 
Tracing Strategies. Proceedings of the ACM on Human-Computer Interaction 6, 
CSCW2 (2022), 1–26. 

[51] Xi Lu, Tera L. Reynolds, Eunkyung Jo, Hwajung Hong, Xinru Page, Yunan Chen, 
and Daniel A. Epstein. 2021. Comparing perspectives around human and tech-
nology support for contact tracing. In Proceedings of the 2021 CHI Conference on 
Human Factors in Computing Systems. 1–15. 

[52] Elizabeth A Mack, Steven R Miller, Chu-Hsiang Chang, Jenna A Van Fossen, 
Shelia R Cotten, Peter T Savolainen, and John Mann. 2021. The politics of 
new driving technologies: Political ideology and autonomous vehicle adoption. 
Telematics and Informatics 61 (2021), 101604. 

[53] Naresh K Malhotra, Sung S Kim, and James Agarwal. 2004. Internet users’ 
information privacy concerns (IUIPC): The construct, the scale, and a causal 
model. Information systems research 15, 4 (2004), 336–355. 

[54] Marco Marani, Gabriel G Katul, William K Pan, and Anthony J Parolari. 2021. 
Intensity and frequency of extreme novel epidemics. Proceedings of the National 
Academy of Sciences 118, 35 (2021), e2105482118. 

[55] Christian Matt. 2022. Campaigning for the greater good?–How persuasive mes-
sages affect the evaluation of contact tracing apps. Journal of decision systems 31, 
1-2 (2022), 189–206. 

[56] Marcel Maussen and Ralph Grillo. 2014. Regulation of speech in multicultural 
societies: Introduction. Journal of Ethnic and Migration Studies 40, 2 (2014), 
174–193. 

[57] Gustavo S Mesch and Kent P Schwirian. 2015. Social and political determinants 
of vaccine hesitancy: Lessons learned from the H1N1 pandemic of 2009-2010. 
American journal of infection control 43, 11 (2015), 1161–1165. 

[58] Reem Nadeem. 2021. Beyond red vs. blue: The political typology. 
https://www.pewresearch.org/politics/2021/11/09/beyond-red-vs-blue-
the-political-typology-2/ 

[59] Nuno Nunes, Greta Adamo, Miguel Ribeiro, Bruna R Gouveia, Elvio Rubio Gou-
veia, Pedro Teixeira, and Valentina Nisi. 2022. Modeling adoption, security, and 

privacy of COVID-19 apps: findings and recommendations from an empirical 
study using the unified theory of acceptance and use of technology. JMIR human 
factors 9, 3 (2022), e35434. 

[60] Helen Onyeaka, Christian K Anumudu, Zainab T Al-Sharify, Esther Egele-
Godswill, and Paul Mbaegbu. 2021. COVID-19 pandemic: A review of the 
global lockdown and its far-reaching effects. Science progress 104, 2 (2021), 
00368504211019854. 

[61] World Health Organization. 2021. Coronavirus disease (COVID-19): Contact 
tracing. Retrieved September 9, 2022 from https://www.who.int/news-room/ 
questions-and-answers/item/coronavirus-disease-covid-19-contact-tracing 

[62] Xinru Page, Pamela Wisniewski, Bart P. Knijnenburg, , and Moses Namara. 2018. 
Social media’s have-nots: an era of social disenfranchisement. Internet Research 
25, 5 (Oct. 2018), 1253–1274. doi:10.1108/IntR-03-2017-0123 

[63] Nathaniel Persily and Charles Stewart III. 2021. The miracle and tragedy of the 
2020 US election. Journal of Democracy 32, 2 (2021), 159–178. 

[64] Politico. 2020. National Tracking Poll 201207. 103. 
[65] Romina A Romero and Sean D Young. 2022. Ethical perspectives in sharing 

digital data for public health surveillance before and shortly after the onset of 
the Covid-19 pandemic. Ethics & behavior 32, 1 (2022), 22–31. 

[66] Daniel L Rosenfeld. 2020. Political ideology and the outbreak of COVID-19 in 
the United States. (2020). 

[67] Jilian A Sacks, Elizabeth Zehe, Cindil Redick, Alhoussaine Bah, Kai Cowger, 
Mamady Camara, Aboubacar Diallo, Abdel Nasser Iro Gigo, Ranu S Dhillon, and 
Anne Liu. 2015. Introduction of mobile health tools to support Ebola surveillance 
and contact tracing in Guinea. Global Health: Science and Practice 3, 4 (2015), 
646–659. 

[68] Christine Satchell and Paul Dourish. 2009. Beyond the user: user and non-use 
in HCI. OZCHI ’09: Proceedings of the 21st Annual Conference of the Australian 
Computer-Human Interaction Special Interest Group: Design: Open 24/7 (Nov. 2009), 
9–16. doi:10.1145/1738826.1738829 

[69] Franziska Schönweitz, Johanna Eichinger, Janneke ML Kuiper, Fernandos Ongolly, 
Wanda Spahl, Barbara Prainsack, and Bettina M Zimmermann. 2022. The social 
meanings of artifacts: Face masks in the COVID-19 pandemic. Frontiers in Public 
Health 10 (2022). 

[70] John S Seberger, Ike Obi, Mariem Loukil, William Liao, David J Wild, and Sameer 
Patil. 2022. Speculative Vulnerability: Uncovering the Temporalities of Vulner-
ability in People’s Experiences of the Pandemic. Proceedings of the ACM on 
Human-Computer Interaction 6, CSCW2 (2022), 1–27. 

[71] John S Seberger and Sameer Patil. 2021. Us and them (and it): Social orientation, 
privacy concerns, and expected use of pandemic-tracking apps in the united 
states. In Proceedings of the 2021 CHI Conference on Human Factors in Computing 
Systems. 1–19. 

[72] Muhammad Shahroz, Farooq Ahmad, Muhammad Shahzad Younis, Nadeem 
Ahmad, Maged N Kamel Boulos, Ricardo Vinuesa, and Junaid Qadir. 2021. COVID-
19 digital contact tracing applications and techniques: A review post initial 
deployments. Transportation Engineering 5 (2021), 100072. 

[73] Vandit Sharma and Mainack Mondal. 2022. Understanding and improving usabil-
ity of data dashboards for simplified privacy control of voice assistant data. In 
31st USENIX Security Symposium (USENIX Security 22). 3379–3395. 

[74] Leuconoe Grazia Sisti, Danilo Buonsenso, Umberto Moscato, Gianfranco 
Costanzo, and Walter Malorni. 2023. The role of religions in the COVID-19 
pandemic: a narrative review. International Journal of Environmental Research 
and Public Health 20, 3 (2023), 1691. 

[75] H Jeff Smith, Sandra J Milberg, and Sandra J Burke. 1996. Information privacy: 
Measuring individuals’ concerns about organizational practices. MIS quarterly 
(1996), 167–196. 

[76] Mark G Solomon, Richard P Compton, and David F Preusser. 2004. Taking the 
Click It or Ticket model nationwide. Journal of safety research 35, 2 (2004), 
197–201. 

[77] Brandon D Stewart and David SM Morris. 2021. Moving morality beyond the 
in-group: Liberals and conservatives show differences on group-framed moral 
foundations and these differences mediate the relationships to perceived bias 
and threat. Frontiers in Psychology 12 (2021), 579908. 

[78] Wolfgang Stroebe, Michelle R vanDellen, Georgios Abakoumkin, Edward P 
Lemay Jr, William M Schiavone, Maximilian Agostini, Jocelyn J Bélanger, Ben 
Gützkow, Jannis Kreienkamp, Anne Margit Reitsema, et al. 2021. Politicization 
of COVID-19 health-protective behaviors in the United States: Longitudinal and 
cross-national evidence. PLoS One 16, 10 (2021), e0256740. 

[79] Yingying Su, Wenwang Rao, Muzi Li, Gabriel Caron, Carl D’Arcy, and Xiangfei 
Meng. 2023. Prevalence of loneliness and social isolation among older adults 
during the COVID-19 pandemic: A systematic review and meta-analysis. Inter-
national Psychogeriatrics 35, 5 (2023), 229–241. 

[80] Kristen L Swigart, Anuradha Anantharaman, Jason A Williamson, and Alicia A 
Grandey. 2020. Working while liberal/conservative: A review of political ideology 
in organizations. Journal of Management 46, 6 (2020), 1063–1091. 

[81] Eran Toch and Oshrat Ayalon. 2023. How Mass surveillance Crowds Out Instal-
lations of COVID-19 Contact Tracing Applications. Proceedings of the ACM on 
Human-Computer Interaction 7, CSCW1 (2023), 1–26. 

https://doi.org/10.2196/27989
https://doi.org/10.1016/j.paid.2021.110892
https://www.pewresearch.org/politics/2021/11/09/beyond-red-vs-blue-the-political-typology-2/
https://www.pewresearch.org/politics/2021/11/09/beyond-red-vs-blue-the-political-typology-2/
https://www.who.int/news-room/questions-and-answers/item/coronavirus-disease-covid-19-contact-tracing
https://www.who.int/news-room/questions-and-answers/item/coronavirus-disease-covid-19-contact-tracing
https://doi.org/10.1108/IntR-03-2017-0123
https://doi.org/10.1145/1738826.1738829


A House Divided: How U.S. Politics Could Shape Contact-Tracing Adoption in Future Pandemics CHI ’25, April 26–May 01, 2025, Yokohama, Japan 

[82] Sabine Trepte, Leonard Reinecke, Nicole B Ellison, Oliver Quiring, Mike Z Yao, 
and Marc Ziegele. 2017. A cross-cultural perspective on the privacy calculus. 
Social Media+ Society 3, 1 (2017), 2056305116688035. 

[83] Christine Utz, Steffen Becker, Theodor Schnitzler, Florian M Farke, Franziska 
Herbert, Leonie Schaewitz, Martin Degeling, and Markus Dürmuth. 2021. Apps 
against the spread: Privacy implications and user acceptance of COVID-19-related 
smartphone apps on three continents. In Proceedings of the 2021 chi conference on 
human factors in computing systems. 1–22. 

[84] Eric Joseph van Holm, Jake Monaghan, Dan C Shahar, JP Messina, and Chris 
Surprenant. 2020. The impact of political ideology on concern and behavior 
during COVID-19. Available at SSRN 3573224 (2020). 

[85] Gonzalo M Vazquez-Prokopec, Brian L Montgomery, Peter Horne, Julie A Clen-
non, and Scott A Ritchie. 2017. Combining contact tracing with targeted indoor 
residual spraying significantly reduces dengue transmission. Science advances 3, 
2 (2017), e1602024. 

[86] Jasper Verschuur, Elco E Koks, and Jim W Hall. 2021. Global economic impacts of 
COVID-19 lockdown measures stand out in high-frequency shipping data. PloS 
one 16, 4 (2021), e0248818. 

[87] Viktor von Wyl, Marc Hoeglinger, Chloe Sieber, Marco Kaufmann, Andre Moser, 
Miquel Serra-Burriel, Tala Ballouz, Dominik Menges, Anja Frei, and Milo Alan 
Puhan. 2021. Drivers of Acceptance of COVID-19 Proximity Tracing Apps in 
Switzerland: Panel Survey Analysis. JMIR Public Health Surveill. 7, 1 (Jan. 2021). 
doi:10.2196/25701 

[88] Yifei Wang, Annabel Ngien, and Saifuddin Ahmedk. 2022. Nationwide Adoption 
of a Digital Contact Tracing App: Examining the Role of Privacy Concern, Political 
Trust, and Technology Literacy. Communication Studies (July 2022). doi:10.1080/ 
10510974.2022.2094982 

[89] Simon N Williams, Christopher J Armitage, Tova Tampe, and Kimberly Dienes. 
2021. Public attitudes towards COVID-19 contact tracing apps: A UK-based focus 
group study. Health Expectations 24, 2 (2021), 377–385. 

[90] Pamela J Wisniewski and Xinru Page. 2022. Privacy theories and frameworks. In 
Modern Socio-Technical Perspectives on Privacy. Springer International Publishing 
Cham, 15–41. 

[91] Worldometer. 2022. COVID-19 Coronavirus Pandemic. Retrieved September 9, 
2022 from https://www.worldometers.info/coronavirus/ 

[92] S.M.E Wyatt. 2003. Non-users also matter: The construction of users and non-
users of the Internet. In Now Users Matter: The Co-construction of Users and 
Technology, N. Oudshoorn and T. Pinch (Eds.). Cambridge, MA: MIT Press, 67– 
79. 

[93] Camellia Zakaria, Pin Sym Foong, Chang Siang Lim, Pavithren VS Pakianathan, 
Gerald Huat Choon Koh, and Simon Tangi Perrault. 2022. Does Mode of Digital 
Contact Tracing Affect User Willingness to Share Information? A Quantitative 
Study. In Proceedings of the 2022 Chi Conference on Human Factors in Computing 
Systems. 1–18. 

[94] Renyi Zhang, Yixin Li, Annie L Zhang, Yuan Wang, and Mario J Molina. 2020. 
Identifying airborne transmission as the dominant route for the spread of COVID-
19. Proceedings of the National Academy of Sciences 117, 26 (2020), 14857–14863. 

[95] Xing Zhang, Shan Liu, Xing Chen, Lin Wang, Baojun Gao, and Qing Zhu. 2018. 
Health information privacy concerns, antecedents, and information disclosure 
intention in online health communities. Information & Management 55, 4 (2018), 
482–493. 

A Appendix A - Demographics 
B Appendix B - Survey Instrument 
B.1 Scenario 
It is a future year and a new disease is spreading through the 
world. There are many uncertainties concerning the diseases. Many 
suggest actions that were taken in previous pandemics such as 
quarantine when you are sick, wearing masks in public, staying 
a certain distance away from other people, not gathering in large 
groups or events, and staying home whenever possible. If you 
contract the disease, based on your personal health, age, and fitness 
characteristics {(a) There is a 50% chance that I could die, (b) I will 
most likely end up in the hospital and have long-term side effects, 
(c) I will probably only be sick for a week.} 

Based on what you read above, if you were infected with this 
disease how severe would your sickness be? 
(a) There is a 50% chance that I could die. 
(b) I will most likely end up in the hospital and have long-term side 

effects. 
(c) I will probably only be sick for a week. 
(d) I won’t have any reaction to the disease. 

B.2 Contact Tracing 
You are notified that someone you were in contact with has been 
diagnosed with the disease and because of that you may already be 
infected. 

This information would enable me to protect my health. 
(a) Disagree Completely 
(b) Disagree Mostly 
(c) Disagree Somewhat 
(d) Neither agree nor disagree 
(e) Agree Somewhat 
(f) Agree Mostly 
(g) Agree Completely 

This information would enable me to protect others’ health. 
(a) Disagree Completely 
(b) Disagree Mostly 
(c) Disagree Somewhat 
(d) Neither agree nor disagree 
(e) Agree Somewhat 
(f) Agree Mostly 
(g) Agree Completely 

Why or why not? 

You are frequently in the same room as person A. Person A is 
also frequently in the same room as person B. You are notified that 
person B has been diagnosed with the disease. Person A may or 
may not have been exposed. You do not know the identity of person 
A or person B. 

This information would enable me to protect my health. 
(a) Disagree Completely 
(b) Disagree Mostly 
(c) Disagree Somewhat 
(d) Neither agree nor disagree 
(e) Agree Somewhat 
(f) Agree Mostly 
(g) Agree Completely 

This information would enable me to protect others’ health. 
(a) Disagree Completely 
(b) Disagree Mostly 
(c) Disagree Somewhat 
(d) Neither agree nor disagree 
(e) Agree Somewhat 
(f) Agree Mostly 
(g) Agree Completely 

Why or why not? 

https://doi.org/10.2196/25701
https://doi.org/10.1080/10510974.2022.2094982
https://doi.org/10.1080/10510974.2022.2094982
https://www.worldometers.info/coronavirus/
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Gender xxds Age Race Political orientation 
Female: 151 (50.0%) 
Male: 146 (48.3%) 
Other: 5 (1.7%) 

18-24: 34 (11.3%) 
25-34: 64 (21.2%) 
35-44: 54 (17.9%) 
45-54: 55 (18.2%) 
55-64: 59 (19.5%) 
65+: 36 (11.9%) 

American Indian or 
Alaska Native: 1 (0.3%) 
Asian: 26 (8.6%) 
Black or African 
American: 45 (14.9%) 
Native Hawaiian or 
other Pacific 
Islander: 1 (0.3%) 
White: 212 (70.2%) 
Hispanic 11 (3.6%) 
Other: 5 (1.7%) 
Prefer not to say: 1 (0.3%) 

Very Conservative : 12 (3.9%) 
Conservative: 34 (11.3%) 
Moderate : 74 (24.5%) 
Liberal: 110 (36.4%) 
Very Liberal: 67 (22.2%) 
Prefer not to say: 5 (1.7%) 

Table 2: Participant Demographics 

You now know that person A was in the same room as person B 
after Person B was diagnosed. 

This information would enable me to protect my health. 
(a) Disagree Completely 
(b) Disagree Mostly 
(c) Disagree Somewhat 
(d) Neither agree nor disagree 
(e) Agree Somewhat 
(f) Agree Mostly 
(g) Agree Completely 

This information would enable me to protect others’ health. 
(a) Disagree Completely 
(b) Disagree Mostly 
(c) Disagree Somewhat 
(d) Neither agree nor disagree 
(e) Agree Somewhat 
(f) Agree Mostly 
(g) Agree Completely 

Why or why not? 

B.3 Health Information Disclosure 
If I was diagnosed with the disease I would be comfortable anony-
mously sharing my diagnosis anybody. 
(a) Disagree Completely 
(b) Disagree Mostly 
(c) Disagree Somewhat 
(d) Neither agree nor disagree 
(e) Agree Somewhat 
(f) Agree Mostly 
(g) Agree Completely 

B.4 Contact Tracing Behavior and Attitudes 
For the following questions, please share your thoughts, attitudes, 
and actions during the COVID-19 pandemic: During pandemics 

such as with COVID-19, public health departments have used con-
tact tracing apps to slow the spread of the disease. The mobile 
application usually does this by identifying individuals that may 
have been in contact with an infected person. Have you ever used 
a contact tracing app? 
(a) Yes 
(b) No 
(c) I’m not sure 

Why do you think contract tracing apps may or may not be 
useful? 

Please share your opinions about topics related to the COVID-19 
pandemic. 

I am very worried about getting COVID-19. 
(a) Disagree Strongly 
(b) Disagree Somewhat 
(c) Neither agree nor disagree 
(d) Agree Somewhat 
(e) Agree Strongly 

I am concerned about the hospital capacity during the COVID-19 
pandemic. 
(a) Disagree Strongly 
(b) Disagree Somewhat 
(c) Neither agree nor disagree 
(d) Agree Somewhat 
(e) Agree Strongly 

I believe that COVID-19 is more dangerous than the common 
flu. 
(a) Disagree Strongly 
(b) Disagree Somewhat 
(c) Neither agree nor disagree 
(d) Agree Somewhat 
(e) Agree Strongly 

I worry about the effects of variants of the disease. 
(a) Disagree Strongly 



A House Divided: How U.S. Politics Could Shape Contact-Tracing Adoption in Future Pandemics CHI ’25, April 26–May 01, 2025, Yokohama, Japan 

(b) Disagree Somewhat 
(c) Neither agree nor disagree 
(d) Agree Somewhat 
(e) Agree Strongly 

B.5 IUIPC 
Now please tell us about your attitudes towards online privacy. 
How much do you agree with each of the following? 

User online privacy is really a matter of users’ right to exercise 
control and autonomy over decisions about how their information 
is collected, used, and shared. 
(a) Disagree Strongly 
(b) Disagree Somewhat 
(c) Neither agree nor disagree 
(d) Agree Somewhat 
(e) Agree Strongly 

User control of personal information lies at the heart of con-
sumer privacy. 
(a) Disagree Strongly 
(b) Disagree Somewhat 
(c) Neither agree nor disagree 
(d) Agree Somewhat 
(e) Agree Strongly 

I believe that online privacy is invaded when control is lost or 
unwillingly reduced as a result of a marketing transaction. 
(a) Disagree Strongly 
(b) Disagree Somewhat 
(c) Neither agree nor disagree 
(d) Agree Somewhat 
(e) Agree Strongly 

Companies seeking information online should disclose the way 
the data are collected, processed, and used. 
(a) Disagree Strongly 
(b) Disagree Somewhat 
(c) Neither agree nor disagree 
(d) Agree Somewhat 
(e) Agree Strongly 

A good user online privacy policy should have a clear and con-
spicuous disclosure. 
(a) Disagree Strongly 
(b) Disagree Somewhat 
(c) Neither agree nor disagree 
(d) Agree Somewhat 
(e) Agree Strongly 

Now tell us about how your personal information should be used 
by online companies. How much do you agree with each of the 
following? 
It is very important to me that I am aware and knowledgeable about 
how my personal information will be used. 

(a) Disagree Strongly 
(b) Disagree Somewhat 
(c) Neither agree nor disagree 
(d) Agree Somewhat 
(e) Agree Strongly 

It usually bothers me when online companies ask me for per-
sonal information. 
(a) Disagree Strongly 
(b) Disagree Somewhat 
(c) Neither agree nor disagree 
(d) Agree Somewhat 
(e) Agree Strongly 

When online companies ask me for personal information, I some-
times think twice before providing it. 
(a) Disagree Strongly 
(b) Disagree Somewhat 
(c) Neither agree nor disagree 
(d) Agree Somewhat 
(e) Agree Strongly 

It bothers me to give personal information to so many online 
companies. 
(a) Disagree Strongly 
(b) Disagree Somewhat 
(c) Neither agree nor disagree 
(d) Agree Somewhat 
(e) Agree Strongly 

I’m concerned that online companies are collecting too much 
personal information about me. 
(a) Disagree Strongly 
(b) Disagree Somewhat 
(c) Neither agree nor disagree 
(d) Agree Somewhat 
(e) Agree Strongly 

B.6 Demographics 
Some last questions to help us understand the different people tak-
ing our survey. 

What is your gender? 
(a) Male 
(b) Female 
(c) Other 
(d) Prefer not to say 

What is your age? 
(a) Under 18 
(b) 18 - 24 
(c) 25 - 34 
(d) 35 - 44 
(e) 45 - 54 
(f) 55 - 64 
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(g) 65+ 
(h) Prefer not to say 

What is your highest level of education? 
(a) Some secondary education 
(b) Graduated secondary education 
(c) Some college/university 
(d) Graduated college/university 
(e) Started post-graduate degree 
(f) Post-graduate degree (Masters, PhD, JD, etc.) 
(g) Prefer not to say 

What is your household income level? 
(a) Less than $15,000 
(b) $15,000 to $34,999 
(c) $35,000 to $49,999 
(d) $50,000 to $74,999 
(e) $75,000 to $99,999 
(f) $100,000 or more 
(g) Prefer not to say 

In general, how would you describe your political views? 
(a) Very liberal 
(b) Liberal 
(c) Moderate 
(d) Conservative 
(e) Very conservative 
(f) Prefer not to say 

C Appendix C Measurement Model 

Figure 4: Measurement model for COVID-19 Attitudes Factor 
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(a) Measurement model for Perceived Usefulness of Con-
tact Tracing Factors 

(b) Measurement model for IUIPC - Collection 

(1) 

contactTracing 
Attitudes 0.0399 

(1.03) 
politicalViewsCorr 0.0667∗∗ 

(2.72) 
gender -0.0870∗ 

(-2.09) 
income 0.0312∗ 

(2.55) 
Collection -0.0354 

(-1.36) 
_cons -0.160 

(-1.53) 
diagAny 
Attitudes 0.698∗∗∗ 

(4.72) 
CTMyHealth -0.0927 

(-1.02) 
CTOther 0.720∗∗ 

(3.13) 
treatment 0.0314 

(0.28) 
Collection -0.374∗∗ 

(-3.23) 
_cons 4.334∗∗∗ 

(14.31) 
Attitudes 
politicalViewsCorr 0.401∗∗∗ 

(9.43) 
age 0.0535∗ 

(2.07) 
CTMyHealth 
Attitudes 0.352∗∗ 

(3.02) 
treatment -0.0783 

(-0.80) 
CTOther 
Attitudes 0.221∗∗∗ 

(4.39) 
CTMyHealth 0.217∗∗∗ 

(6.32) 
treatment -0.00324 

(-0.09) 
hospital 
Attitudes 1 

(.) 
_cons 2.552∗∗∗ 

(11.74) 
dangerousFlu 
Attitudes 0.974∗∗∗ 

(12.55) 
_cons 2.731∗∗∗ 

(13.16) 
worryVariant 
Attitudes 1.120∗∗∗ 

(13.70) 
_cons 2.320∗∗∗ 

(10.57) 
worried 
Attitudes 1.217∗∗∗ 

(11.09) 
_cons 1.227∗∗∗ 

(4.54) 
firstdegreemy 
CTMyHealth 1 

(.) 
_cons 4.374∗∗∗ 

(18.25) 
secondmy 
CTMyHealth 1.217∗∗∗ 

(12.98) 
_cons 4.069∗∗∗ 

(14.47) 
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personBMine 
CTMyHealth 1.125∗∗∗ 

(12.77) 
_cons 4.585∗∗∗ 

(17.58) 
firstdegreeother 
CTOther 1 

(.) 
_cons 5.895∗∗∗ 

(46.09) 
secondother 
CTOther 2.478∗∗∗ 

(9.45) 
_cons 4.200∗∗∗ 

(15.04) 
personBOther 
CTOther 2.170∗∗∗ 

(9.45) 
_cons 4.714∗∗∗ 

(19.85) 
informationBother 
Collection 1 

(.) 
_cons 4.142∗∗∗ 

(74.91) 
informationTwice 
Collection 0.768∗∗∗ 

(15.68) 
_cons 4.460∗∗∗ 

(96.45) 
informationTooMany 
Collection 1.056∗∗∗ 

(20.90) 
_cons 4.268∗∗∗ 

(80.99) 
informationTooMuch 
Collection 0.899∗∗∗ 

(17.19) 
_cons 4.334∗∗∗ 

(85.35) 
mean(politicalViewsCorr) 3.754∗∗∗ 

(50.00) 
mean(gender) 1.510∗∗∗ 

(52.06) 
mean(age) 4.493∗∗∗ 

(49.83) 
mean(income) 3.914∗∗∗ 

(40.64) 
mean(treatment) 0.990∗∗∗ 

(21.20) 
var(e.hospital) 0.517∗∗∗ 

(10.28) 
var(e.dangerousFlu) 0.365∗∗∗ 

(9.57) 
var(e.worryVariant) 0.230∗∗∗ 

(6.79) 
var(e.worried) 0.943∗∗∗ 

(10.74) 
var(e.firstdegreemy) 1.589∗∗∗ 

(10.01) 
var(e.secondmy) 1.097∗∗∗ 

(7.03) 
var(e.personBMine) 0.716∗∗∗ 

(5.77) 
var(e.firstdegreeother) 0.700∗∗∗ 

(11.14) 
var(e.secondother) 1.099∗∗∗ 

(7.79) 
var(e.personBOther) 0.507∗∗∗ 

(5.11) 
var(e.informationBother) 0.271∗∗∗ 

(9.78) 
var(e.informationTwice) 0.261∗∗∗ 

(10.60) 
var(e.informationTooMany) 0.111∗∗∗ 

(5.53) 
var(e.informationTooMuch) 0.252∗∗∗ 

(9.89) 

var(e.contactTracing) 0.117∗∗∗ 

(12.02) 
var(e.diagAny) 2.331∗∗∗ 

(11.91) 
var(e.Attitudes) 0.353∗∗∗ 

(6.43) 
var(e.CTMyHealth) 1.584∗∗∗ 

(6.68) 
var(e.CTOther) 0.201∗∗∗ 

(4.79) 
var(politicalViewsCorr) 1.379∗∗∗ 

(10.67) 
var(gender) 0.250∗∗∗ 

(12.18) 
var(age) 2.455∗∗∗ 

(12.29) 
var(income) 2.801∗∗∗ 

(12.29) 
var(treatment) 0.659∗∗∗ 

(12.29) 
var(Collection) 0.652∗∗∗ 

(8.84) 
cov(e.firstdegreemy,e.firstdegreeother) 0.0530 

(0.76) 
cov(e.secondmy,e.secondother) 0.654∗∗∗ 

(6.16) 
cov(e.personBMine,e.personBOther) 0.276∗∗∗ 

(3.71) 
cov(politicalViewsCorr,gender) 0.114∗∗ 

(3.01) 
cov(politicalViewsCorr,age) -0.220 

(-1.88) 
cov(politicalViewsCorr,income) -0.108 

(-0.87) 
cov(politicalViewsCorr,treatment) 0.0562 

(0.93) 
cov(politicalViewsCorr,Collection) -0.0518 

(-0.83) 
cov(gender,age) -0.00163 

(-0.04) 
cov(gender,income) -0.108∗ 

(-2.21) 
cov(gender,treatment) 0.00867 

(0.37) 
cov(gender,Collection) 0.0136 

(0.55) 
cov(age,income) -0.236 

(-1.56) 
cov(age,treatment) -0.104 

(-1.42) 
cov(age,Collection) 0.255∗∗ 

(3.28) 
cov(income,treatment) -0.0936 

(-1.19) 
cov(income,Collection) 0.129 

(1.59) 
cov(treatment,Collection) -0.0106 

(-0.27) 
𝑁 302 

t statistics in parentheses 
∗ 𝑝 < 0.05, ∗∗ 𝑝 < 0.01, ∗∗∗ 𝑝 < 0.001 
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