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Abstract

Traditional contact tracing is one of the most powerful weapons people have in the battle against a pandemic,
especially when vaccines do not yet exist or do not afford complete protection from infection. But the effectiveness
of contact tracing hinges on its ability to find infected people quickly and obtain accurate information from them.
Therefore, contact tracing inherits the challenges associated with the fallibilities of memory. Against this backdrop,
digital contact tracing is the “dream scenario”—an unobtrusive, vigilant, and accurate recorder of danger that should
outperform manual contact tracing on every dimension. There is reason to celebrate the success of digital contact
tracing. Indeed, epidemiologists report that digital contact tracing probably reduced the incidence of COVID-19
cases by at least 25% in many countries, a feat that would have been hard to match with its manual counterpart. Yet
there is also reason to speculate that digital contact tracing delivered on only a fraction of its potential because it
almost completely ignored the relevant psychological science. We discuss the strengths and weaknesses of digital
contact tracing, its hits and misses in the COVID-19 pandemic, and its need to be integrated with the science of
human behavior.
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The well-established process of contact tracing miti-
gates the spread of disease by breaking chains of trans-
mission (Porta, 2014). The ultimate goal of contact
tracing is to find all the contacts of infected people
during their likely “period of transmission” (Eames &
Keeling, 2003; Saurabh & Prateek, 2017; Swanson et al.,
2018; Thole et al., 2019). To accomplish this goal, public-
health officials identify the contacts of people infected
and then endeavor to isolate confirmed cases and quar-
antine “risky” ones.

Although the goal of contact tracing is straightfor-
ward, its successful implementation is not. Contact
tracing is time-consuming, and systems are often over-
whelmed when diseases spread rapidly (Gardner &
Kilpatrick, 2021). Furthermore, depending on the
pathogen and its mode of transmission, the definition
of a contact can vary widely. For instance, in the case
of a sexually transmitted disease, a contact should be
easy to remember. But for respiratory diseases spread

through aerosol transmission, such as COVID-19, a con-
tact could be anyone with whom an infected person
has shared “airspace”—people at a party, in the super-
market, or on the bus (R. Zhang et al., 2020).

Manual Contact Tracing Is Only as
Good as People’s Memories

For psychological scientists, the challenge posed by
contact tracing brings to mind extensive research docu-
menting the fragility of memory (for a review, see
Schacter, 2022). As is known from that research, obtain-
ing detailed and accurate accounts from witnesses is
hard (Gabbert et al., 2015). But when it comes to
COVID-19, the task is harder still: The witnessed event
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is the transmission of an invisible virus, often at an
unknown time and place. People asked to recall their
activities over a likely period of transmission might
have trouble accurately reporting a sequence of events,
unknowingly leave out whole blocks of time, or esti-
mate imprecisely enough to be unhelpful (Grondin,
2010; Hope et al., 2013). They might mix up days
or times or details—or lie because they were some-
where they should not have been (Johnson et al., 1993;
Lindsay, 2014). Finally, COVID-19 itself affects cogni-
tion: Pain interferes with performance on many cogni-
tive tasks, and many acute illnesses or suboptimal
situations impair working memory (Attridge et al., 2019;
Gohar et al., 2009; Smith, 2012; for a review, see Smith,
2013). In short, contact tracers face many challenges
obtaining complete and accurate information (for a
review, see Garry et al., 2021).

Psychological scientists have done much to tackle
parallel problems in the legal arena, developing inter-
view protocols to maximize the completeness and accu-
racy of what eyewitnesses recall (Hope & Gabbert,
2019). It stands to reason these established protocols
should also help with contact tracing, and initial results
suggest they do. In one experimental analog, a contact-
tracing protocol grounded in cognitive principles
known to enhance memory increased both the number
of contacts reported and the detail provided about them
(Evans et al., 2022).

But real-world contact-tracing protocols largely fail
to take memory challenges on board—much less adopt
empirically based methods to maximize an infected
person’s complete and accurate recall. Take, for exam-
ple, the U.S. Centers for Disease Control and Preven-
tion’s (CDC; 2022) advice to health departments,
described as a “Multipronged Approach to Fight the
COVID-19 Pandemic.” Of the seven “core principles” in
its approach, the closest the CDC gets to memory is to
declare that public-health staff should “work with a
patient to help them recall everyone with whom they
have had close contact.” Given what is known about
the challenges of obtaining complete and accurate
accounts from memory, this advice is ludicrously inad-
equate. Imagine telling trainee pilots that they should
simply “work with the plane to keep it in the sky.” And
yet that is essentially what the CDC guidelines do—
suggesting little has changed since Brewer et al. (2005)
revealed much of the epidemiology literature lacks
grounding in basic principles of memory.

Digital Contact Tracing

Enter digital contact tracing, which tackles many of the
problems with retrieving and “extracting” memories.
Not only can digital contact tracing operate faster than

manual contact tracers, it also makes people’s phones
do some of the remembering for them.

Early in the pandemic, epidemiologists and engi-
neers recognized that phones could be turned into
powerful contact-tracing tools but had different ideas
about how best to harness that power (for a review,
see Anglemyer et al., 2020). In one proposed approach,
users would launch an app to scan QR codes posted
at “checkpoints.” They could also use the app to
report a positive test or to check if they had been
exposed to infected people (Yasaka et al., 2020). Although
the math was solid, the psychology was not: Yes, this
approach would eliminate the need for people to
remember their movements, but requiring people to
scan location-based QR codes would instead tax pro-
spective memory. Remembering to scan would, at
first, probably be cued by the novelty of the situation
and the environmental prompts. Yet as the novelty
wore off and the prompts became another part of the
ordinary environmental backdrop of life, cognitive
demands would increase, as would failures (Einstein
et al., 2005, 2018).

Other digital-contact-tracing apps circumvented
these problems by capitalizing on the fact that all mod-
ern phones have built-in Bluetooth. Bluetooth was
designed to connect devices to one another over the
air—and although Bluetooth was not designed for con-
tact tracing, the strength of its signal can proxy for the
distance a pathogen can travel (Salathé et al., 2020).
Nearby phones detect each other, automatically
exchange anonymous codes, and alert each other later
if an owner tests positive (Cencetti et al., 2021). In the
COVID-19 pandemic, much of digital contact tracing
adopted this Bluetooth-driven approach, in particular
the “exposure notification” framework developed by
Google and Apple (Wilson et al., 2022). Switzerland’s
SwissCovid app was the first to integrate this frame-
work, between May and June 2020.

Digital Contact Tracing Was Effective

The empirical data suggest digital-contact-tracing apps
reduced the incidence of COVID-19 cases in many coun-
tries (Salathé et al., 2020). A comprehensive analysis of
the UK’s National Health Service (NHS) app showed that
for every 100 people notified, six tested positive
(Wymant et al., 2021). This “yield” is not only the same
as observed in manual contact tracing—but relative to
manual methods, the number of contacts identified with
digital contact tracing was 2.5 times higher. Moreover,
one case was averted for each person who gave consent
for contacts to be notified. Although only 72% gave this
consent, a conservative estimate suggests 4,200 deaths
were prevented in the UK during the fall wave of 2020.
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In short, digital contact tracing broke more chains of
infection relative to manual methods.

What is more, digital contact tracing achieved this
level of success while preserving privacy. After all, these
systems could quickly be abused if authorities sought
access to data for purposes other than tracing contacts.
But because the Apple and Google framework used a
decentralized protocol that does not share contact
information with a central server (the “decentralized
privacy-preserving proximity” protocol; Troncoso et al.,
2020), a large-scale data leak is prevented through a
“privacy-by-design” approach.

Nonetheless, Digital Contact Tracing
Did Not Live Up to Its Potential

Although digital contact tracing solved many of the
problems associated with manual contact tracing, it was
certainly not without its own. Some of these problems
stemmed from the digital divide: Digital-contact-tracing
apps were often dropped into public-health systems
that were (and still are) deeply nondigital. As a result,
almost every time apps made contact with the wider
system, other problems surfaced. These problems
ranged from obtaining a test to receiving timely results
of that test. Although all apps using the exposure-
notification framework were built on the same technical
protocol, each country was left to implement its own
user interface. In some locations, users were left to
figure out how to adjust even the basic functions of the
app. When it came to testing, the UK’s NHS app was
strongly integrated with results so that a positive test
triggered swift alerts (Wymant et al., 2021). By contrast,
the SwissCovid app was not, and local health authori-
ties often struggled to get activation codes to COVID-
positive users in an epidemiologically reasonable time.

The digital divide was also reflected in access to
digital contact tracing: Some people were at heightened
risk of contracting COVID-19, including older adults
and people of low socioeconomic status (Patel et al.,
2020; Shahid et al., 2020; Y. Zhang et al., 2021). These
same people were also the people least likely to have
phones and operating systems modern enough to run
digital-contact-tracing apps (Bosco & Cvajner, 2021;
Rizzo, 2020; Watts, 2020). In other words, the most
precarious people were also systematically excluded
from the benefits of digital contact tracing (Ramsetty &
Adams, 2020).

Once the problems associated with the digital divide
are accounted for, the rest of the problems were human
behavior. Put simply, psychological science was not well
integrated into digital contact tracing. This lack of inte-
gration was understandable early on when public-health

officials needed to move faster than a rapidly replicat-
ing, mutating virus. But at the risk of sounding like
“Monday-morning sports psychologists,” an understand-
able oversight is not necessarily a benign one. Indeed,
there has been a predictable disconnection between the
capability of these digital tools and how people have
reacted to them.

Ultimately, that disconnection has limited the success
of digital contact tracing in at least two ways. First, the
effectiveness of digital contact tracing depends not sim-
ply on the technology but also on its adoption. The
public’s lack of knowledge about how the apps worked,
when they would be notified, and how their privacy
was protected all apparently conspired to create prob-
lems (Altmann et al., 2020; Bente et al., 2021; Munzert
et al., 2021). Unsurprisingly, people who reported more
concerns about privacy also reported more reluctance
to use a digital-contact-tracing app (Tomczyk et al.,
2021; see also Prakash & Das, 2022).

Second, for a digital-contact-tracing app to be help-
ful, downloading it is not enough; people have to use
the app. “Use” is obviously a challenge for any app,
many of which are much more enticing to use than an
epidemiological tool (in fact, roughly half the apps
people install are used less than once a week; Google,
20106). But with digital contact tracing, success hinges
on use: The more consistently people use apps, the
more opportunities there are to detect risky exposures.
In the last quarter of 2020, although most people in the
UK had heard of the NHS app, 50% had downloaded
it, and only 28% used it regularly (Wymant et al., 2021).
The “app use” problem is compounded by what consent
these users give. In the UK, only 72% of app users gave
consent for their contacts to be notified. Although it is
not known why so many people withheld consent in
the UK, it is known that people withheld consent in
Japan because they feared causing trouble for others
(Machida et al., 2022). Low rates of adoption and con-
sent are concerning in light of one U.S. study that
showed that more than half of people with serological
evidence of COVID-19 infection had no idea they had
been infected, and a small number of them reported
having no symptoms (Joung et al., 2022). Although this
study was not about contact tracing, it seems reason-
able to surmise that an alert from a digital-contact-
tracing app might encourage more people like these to
test and isolate.

In many respects, the success of digital contact trac-
ing is remarkable given these obstacles to its effective-
ness. While epidemiologists and engineers ponder
where things went wrong on the technical side, psy-
chological science already suggests three areas in which
things went wrong with the implementation.
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Reality and uncertainty

Before 2020, digital contact tracing existed as proof of
concept (Danquah et al., 2019). The majority of people
had never heard of it, let alone used it. But classic
research applying cognitive principles to education
shows that when people need to learn something new,
what they understand and remember arises from
“semantic context’—related information such as titles,
advance goals, or illustrations that make it easier for
people to partition incoming information and connect
it to their prior knowledge (Ausubel, 1960; Bransford
& Johnson, 1972; Mayer & Gallini, 1990; Pichert &
Anderson, 1977). Consider, for example, how well peo-
ple might understand, let alone recall, this passage:

First you arrange things into different groups
depending on their makeup. Of course, one pile
may be sufficient depending on how much there
is to do. If you have to go somewhere else due
to lack of facilities that is the next step, otherwise
you are pretty well set. It is important not to
overdo any particular endeavor. (Bransford &
Johnson, 1972, p. 722)

The passage is nearly incomprehensible, and people
recall little of it later. But other people comprehend
and recall roughly twice as much. How? These people
were told the passage was about “washing clothes.”
Those two words created a semantic context that helped
people process information in the moment and link it
to what they already know. It seems possible, then, that
one significant shortcoming in the effectiveness of digi-
tal contact tracing was that public officials did not help
citizens (a) to organize information (especially correct
information) about COVID-19 and (b) to link it to what
they already knew. Without an understanding of how
COVID-19 spread or the tactics to fight it, there is little
ability to understand why digital contact tracing was a
key weapon.

Did public-health officials fail to provide a helpful,
widely shared semantic context for the crucial role of
contact-tracing apps? There are reasons to think the
answer is yes. Digital contact tracing, like most mea-
sures to control the pandemic, was implemented in a
confusing landscape of competing “facts”—an incoher-
ent semantic context (Adam, 2020; Wu et al., 2022).
Public-health agencies were chief sources of this inco-
herence. For example, as early as March 2020, the World
Health Organization declared “the virus is not airborne”
(Greenhalgh et al., 2022). In many parts of the world,
people were told they were safe at a specified distance
(a distance that in Australia, for example, was variously
described as six boomerangs, four koalas, one adult

kangaroo, or a small saltwater crocodile). But the very
premise of digital contact tracing, that infected people
are a threat if you are merely nearby for long enough,
seemed incompatible with the idea that the virus is not
airborne.

In an ideal world, people would simply have accepted
that scientific understanding evolves, put on a mask,
and started using their contact-tracing app regularly. But
some cognitive dispositions make it hard to shake early
information, perhaps because people evolved to form
first impressions swiftly (Schaller, 2008; Zebrowitz &
Collins, 1997). Indeed, information encountered early
often has an outsized influence compared with informa-
tion encountered subsequently, whether about people,
noise, or even a sequence of wines (Mantonakis et al.,
2009; Oberfeld et al., 2018; Zebrowitz, 2017; see also
Tversky & Kahneman, 1974). Furthermore, and espe-
cially in situations of uncertainty, early information
(even when irrelevant) “anchors” what people think and
do (Tversky & Kahneman, 1974). In the face of subse-
quent information, people can update and adjust away
from these anchors—although often not sufficiently,
presumably because the adjustment process requires
effort (Epley & Gilovich, 2006). Irrelevant anchors can
even create memory distortions of subsequently encoun-
tered information (Navarre et al., 2022). In short, it is
hard to update.

A related problem is that the public’s trust in science
is notoriously lower than researchers would like—
especially when messages from scientists conflict with
one another or change over time. A Pew survey con-
ducted before the pandemic suggested a third of Ameri-
cans did not understand that scientific knowledge is
continually updated and believed the scientific method
can be “manipulated” to produce specific results (Funk
et al., 2019). This problem is not unique to Americans:
In late 2020, 41% of Germans agreed that scientists did
not tell people “everything they know about the coro-
navirus” (Bromme et al., 2022). These beliefs fit with the
idea that political populism has infected science. Scien-
tific populism pits out-of-touch, self-interested “elites”
against virtuous “ordinary citizens” (Mede & Schiifer,
2020). In doing so, it frames scientific knowledge as
more about scientists than about science and encourages
an especially personal brand of “reality monitoring,” the
processes by which people routinely assess information
for its accuracy and the sources of that information for
reliability and trustworthiness (Johnson, 2007).

All of these effects conspire to show why people
might have been reluctant to use an app promoted by
public-health experts who (in the eyes of some citizens)
kept changing their minds. After all, if people could
avoid a virus that “is not airborne” simply by staying 6
feet (or multiple Australian-animal lengths) away from
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other people, then why would they need a digital-
contact-tracing app?

Threat and control

As COVID-19 spread around the globe and the death
toll rose, many people believed an unstoppable threat
was marching their way. In the face of a threat, atten-
tion narrows, shifting away from day-to-day concerns
and toward the source of that threat (Lerner et al.,
2015). Although it seems reasonable to assume this
heightened focus encouraged some people to embrace
digital contact tracing as a way of protecting them-
selves, that was certainly not the case for all. Why?
Because people take protective measures only when
they believe they have some control over the threat—
when they do not, they often seek to regain a sense of
control in maladaptive ways (Witte & Allen, 2000).

For instance, one way people cope with what they
think is an uncontrollable threat is to ignore it. People
commonly anticipate that good things are more likely
to happen to them than bad (even when the probability
of either outcome is equal), and they assume that bad
things are more likely to happen to others than to
themselves (Sharot, 2011). Although this “optimistic
bias” provides protection from fear, it could continue
to limit public adoption of digital-contact-tracing tech-
nologies. Because people are motivated to avoid (and
be skeptical of) frightening information that threatens
their sense of control, they may not wish to be notified
when they are at risk of having contracted a disease
(Rehse & Tremohlen, 2022).

Another way people regain a sense of control is by
stoking anger toward agents (even fictitious ones) they
hold responsible for threats or simply inept at respond-
ing to them. In the pandemic, these agents include
government and health officials (Bavel et al., 2020). In
addition, when people are angry, they appraise aversive
situations as less risky (Lerner et al., 2015). Anger might
therefore have pushed people to see the pandemic as
less threatening—and digital contact tracing as less
necessary—than it was.

Digital-contact-tracing apps themselves also evoked
annoyance, even anger, that might have led some users
to abandon them. In South Korea, for instance, which did
not use the privacy-preserving exposure-notification pro-
tocol, the apps displayed the location, age, and sex of
people who had tested positive for COVID-19, which in
turn allowed users to figure out the identity of some
cases. As a result, although users thought their contact-
tracing apps were effective, they also expressed concerns
about privacy and frustration with delayed updates and
frequent alerts (Suh & Li, 2021). People who reported
less control over the consequences of using the apps also

reported more anger, frustration, and disappointment—
factors that predicted decreased intention to continue
using them (see also Chuenyindee et al., 2022).

Look and feel

To their owners, phones can be more than just digital
devices. Instead, they can be seen as “digital compan-
ions” and therefore party to the same types of relation-
ship components seen in human-human interactions:
trust, closeness, and so on. In fact, conceptualizing a
digital relationship between people and their phones
has changed the research landscape (Carolus et al.,
2019). Phones, therefore, can be seen as helpful, social,
active agents—or disinterested, impersonal, untrust-
worthy, passive entities (Gronier & Baudet, 2019; Hadi
& Valenzuela, 2020). People might see phone apps
in similar ways. Indeed, the names of many digital-
contact-tracing apps signaled their role as active agents:
consider, for example, Fiji’s CareFIJI app, Japan’s
COCOA, Hungary’s VirusRadar, or Israel’s HaMagen (the
“shield” or “protector”).

Digital-contact-tracing apps also signaled their role
by their “look and feel.” For example, Switzerland’s
app—Ilike many—did not “do” anything obvious unless
the user had been exposed. But anecdotally, although
the Swiss app aimed to communicate “no news is good
news” to users, some people decided “no news means
broken.” (Of course, sometimes that concern was justi-
fied. A bug in the Android version of the exposure-
notification framework caused worldwide delays in
notifying users, and the Android version of Japan’s
COCOA app failed to issue notifications for 4 months;
Ando, 2021; Kolt, 2021.) By contrast, other apps fre-
quently provided information to users. Germany’s app,
for example, signaled green when it determined users
were low risk and red when there was a clear exposure.
In other words, the app frequently communicated its
role as both a functioning app and an active protector.
It seems plausible that Germans found their app help-
ful, social, and active, reassuring users they could
“offload” cognitive effort onto it (Devine & Otto, 2022;
Fellers et al., 2022; Storm & Stone, 2015). These same
characteristics might also have encouraged a kind of
collaborative reality monitoring—much like the rela-
tionship between patients and trusted medical profes-
sionals or lawyers and judges (Johnson, 1998).

Finally, remember the ultimate aim of these apps:
Regardless of what an app was called or how it com-
municated, once users reported a positive test, they
needed to quarantine. Because quarantine brings with
it social isolation and perhaps loss of income, there is
probably a fairly low ceiling for how positively dis-
posed people might be toward contact-tracing apps.
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Indeed, people in Switzerland joked that the SwissCo-
vid app was like “reverse Tinder”—when the app con-
nected you to someone else, you would end up alone.

Recommendations

Digital contact tracing worked—but it did not work
nearly as well as it could have. When these hits and
misses are considered in light of psychological science,
there are at least five lessons to be learned as humans
prepare for the next pandemic.

Lesson 1: close digital divides

Health-care systems must be more digital-aware and
better integrated with digital contact tracing. Digital
contact tracing itself could also be integrated into other
devices people already think of as “health” devices—
Garmin and Apple watches, for instance. Of course,
these devices are out of reach for many, including the
most vulnerable, and public health cannot leave these
people behind. Bluetooth wristbands and cards might
fill the gap, and because those devices lack GPS, they
might also reduce people’s anxiety about threats to their
privacy. But these alternatives also need users to take
an active role in uploading their stored data (Admiraal
et al., 2022; Chambers et al., 2020). Therefore, built into
the effectiveness of these alternatives is, at a minimum,
a likely failure of prospective memory (for a review,
see Rummel & Kvavilashvili, 2023). It stands to reason
that any alternative to phone-based contact tracing
should not introduce new problems.

Lesson 2: barness the power of
semantic context

Rather than wait until the next pandemic, officials
should develop templates now for establishing semantic
context early in the next crisis. These templates should
provide meaningful information—how the new threat
spreads and how digital contact tracing can be a pow-
erful weapon to address that threat. As one of psycho-
logical science’s classic experiments showed, giving
people information up front (“washing clothes”) helps
them to make sense of seemingly disconnected bits of
information by connecting to existing frameworks. The
result is vastly better comprehension and memory
(Bransford & Johnson, 1972).

Lesson 3: encourage people to accept
uncertainty and update

To the extent public-health officials think conveying
scientific uncertainty diminishes their credibility, they

run the risk of conveying a state of knowledge more
definitive and static than it is (Altenmiller et al., 2021;
Retzbach & Maier, 2015). But when scientific knowl-
edge changes, those officials risk pushback from citi-
zens who see the new information not as advances in
scientific knowledge but as whimsical personality-
driven conflicts. The solution is not to hide uncertainty
but to understand how people might draw connections
between different types of uncertainty and trust or con-
fidence in science. That is, uncertainty framed as a
conflict or controversy among scientists is frequently
associated with negative effects, whereas uncertainty
that reflects a technical issue, such as the margin of
error, is typically associated with positive effects or no
effect (for a review, see Gustafson & Rice, 2020). There-
fore, as science changes, aspects of the app—such as
the way it communicates with users or its threshold for
determining risk—might need to change. These changes
must be explained to increase or at least maintain trust
and confidence, not undermine it.

Lesson 4: messages should belp people
gain control over threats

Understanding how people see threats is essential for
ensuring widespread adoption of digital-contact-tracing
technology. When people see threats as uncontrollable,
it elicits powerful and aversive emotions that hinder
decision-making (Lerner et al., 2015). Scientists need to
instill a sense of control about the virus and push the
idea that using a contact-tracing app is part of gaining
that control. Therefore, messages about digital contact
tracing and the apps themselves must give people a sense
of control and efficacy. Rather than focusing primarily on
numbers of infections, hospitalizations, and deaths, mes-
sages should highlight the benefits of digital-contact-
tracing apps—stressing their preservation of privacy, ease
of use, and proven efficacy in preventing the spread of
illness and protecting individuals, their loved ones, and
their communities (Bavel et al., 2020).

Lesson 5: improve the user experience

Digital-contract-tracing apps should consistently and
overtly signal they are active, helpful, trustworthy
agents. Achieving this aim means considering the tech-
nology from end to end. Good digital contact tracing
is not just the province of epidemiologists and engi-
neers; it needs thoughtful design and marketing to
encourage people to accept the technology and use it.
Apple, for example, is famous for its ability to encour-
age excitement about (some might even say “make
people believe they need”) entirely new product cat-
egories. And although COVID-19 is more important
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(and less fun) than the iPad, those sorts of lessons still
need to be applied. Having said that, there is a tension
between encouraging people to use an app and going
too far. There are obvious problems, for example, with
extreme “gamification” of digital contact tracing—
clearly scientists do not want people gathering in
crowds chasing “Covidchu,” the new mask-wearing
Pokémon, or competing to see how many location-
based QR codes they can scan in one day.

Instead, contact-tracing apps should clearly signal
their active, working status, much like the German app,
and send messages to users such as “Your phone is
monitoring situations on your behalf. We have no rea-
sons to notify you today.” An app could work prospec-
tively to estimate risk, hooking into Google-maps data
to determine not simply where the user is but how
crowded that place is (“This Starbucks is crowded. You
can reduce your risk by wearing a mask and staying near
an open window or door”). The key point is that these
messages need to be useful in the moment and tailored
to the user’s lifestyle. But the messages cannot overstep
(“Dave, neither of your girlfriends have reported testing
positive for COVID-19 this week—and by the way, they
know about each other”). Finally, although there is no
getting around the reverse-Tinder problem, users could
also be given control over many features of their app—its
colors, icon, alert signals, and even whether it calls them
by name, nickname, or “Springsteen fan.” Measures such
as these might help to make digital-contact-tracing apps
seem more social, helpful, and active, thereby reducing
the dissatisfaction associated with a user’s reluctance to
use them (Suh & Li, 2021).

Once More Unto the Breach: Collective
Memory and the Next Pandemic

The hits and misses of digital contact tracing are part
of people’s “collective memories” of this pandemic—the
stories that cultures, countries, and families tell them-
selves about their collective past (Wertsch & Roediger,
2008). The ability to grapple with the next pandemic
hinges on the lessons people learn, remember, and
share this time around.

When COVID-19 hit, Western countries had little col-
lective memory of their last pandemic, which began in
1918. Although that pandemic killed more people than
both world wars combined, it is rarely commemorated
in literature, movies, classrooms, or monuments. It is a
lost collective memory, only recently resurfaced to
serve as an historical allusion to people’s current one
(for a review, see Hall & Ross, 2020; Vinitzky-Seroussi
& Jalfim Maraschin, 2021).!

But the lost collective memory of the 1918 pandemic
is not unique in public health. In fact, governments and

medical professionals alike were caught off guard in
1918, in part because they, too, had lost collective mem-
ory of their last pandemic, in 1889 (Bristow, 2012). By
contrast, some countries have grappled successfully
with recent pandemics. Take Taiwan, for example. Tai-
wan established a command center in 1990 to respond
to potential pandemics, developed a pandemic plan in
2003 that could quickly respond to new viruses, and
already enjoyed widespread adoption of face masks
(Summers et al., 2020). In 2017, Taiwan also put in
place a comprehensive system of contact tracing for
myriad diseases. Although this system was still largely
manual, it was exceedingly efficient because it was
tightly integrated with a speedy, digital infrastructure
(Jian et al., 2020). Taiwan’s collective memories of
responding to crises, including recent health crises,
might have encouraged its citizens to listen to trusted
officials and act to defeat the pandemic—both individu-
ally and with others.

Perhaps collective memories are associated with
the degree to which cultures are “looser” or “tighter”
(Gelfand et al., 2011). For instance, lost collective mem-
ories might feed into (or be maintained by) looser cul-
tures, such as the United States, New Zealand, and the
United Kingdom, where social norms are weak and
tolerance of deviant or noncompliant behavior is high.
But collective memories might be kept alive by tighter
cultures, such as Taiwan, where social norms are strong
and tolerance for deviant behavior is low. Note that in
2020, the tightest countries averaged—per million
inhabitants—an estimated 21 deaths, while in the loos-
est countries, this figure was 183 (Gelfand et al., 2021).

The fact that countries such as Taiwan seem to have
learned lessons from their collective memories of
responding to crises suggests that those memories serve
directive functions—teaching lessons and guiding
future thinking and behavior, much like people’s indi-
vidual memories are thought to do (Burnell et al., 2022;
Pillemer, 2003). The lessons people learn from this
pandemic, then, will guide the future of digital contact
tracing, for good or bad.

What, then, is the great lesson? One possibility is
what George Soper wrote in Science:

The great lesson of the pandemic is to call atten-
tion to the prevalence of respiratory diseases in
ordinary times, to the indifference with which
they are ordinarily regarded and to our present
inability to protect ourselves against them. . . .
They must be controlled by administrative proce-
dures, and by the exercise of appropriate mea-
sures of self-protection.

Soper wrote these words in 1919.
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Note

1. A similar problem might fuel the drop-off rates in vaccina-
tion against even the most pernicious of diseases. When dis-
eases such as polio run rampant, people tend to see vaccines
as miracle interventions developed by heroes, and uptake is
high. Many people have seen old photos of long lines of people
waiting to be vaccinated, for instance, against polio. Often, the
vaccines work remarkably well, and the disease becomes rare
a generation or two later. But over time, as collective memory
fades, the rate of vaccination drops, sometimes below the rate
required for herd immunity. Indeed, in September 2022, the
New York governor declared a state of emergency over the
state’s polio outbreak, which was, at that time, suspected to
have infected thousands (Fadulu, 2022).
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