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Abstract

Background: In severa countries, contact tracing apps (CTAS) have been introduced to warn users if they have had high-risk
contactsthat could expose them to SARS-CoV-2 and could, therefore, develop COVID-19 or further transmit the virus. For CTAs
to be effective, asufficient critical mass of usersisneeded. Until now, adoption of these appsin several countries has been limited,
resulting in questions on which factors prevent app uptake or stimulate discontinuation of app use.

Objective: Theaim of this study was to investigate individuals' reasons for not using, or stopping use of, aCTA, in particular,
the Coronalert app. Users' and nonusers' attitudestoward the app’s potential impact was assessed in Belgium. To further stimulate
interest and potential use of a CTA, the study also investigated the population’s interest in new functionalities.

Methods: An online survey was administered in Belgium to a sample of 1850 respondents aged 18 to 64 years. Data were
collected between October 30 and November 2, 2020. Sociodemographic differences were assessed between users and nonusers.
We analyzed both groups’ attitudes toward the potential impact of CTAs and their acceptance of new app functionalities.

Results. Our data showed that 64.9% (1201/1850) of our respondents were nonusers of the CTA under study; this included
individuals who did not install the app, those who downloaded but did not activate the app, and those who uninstalled the app.
Whilewe did not find any sociodemographic differences between users and nonusers, attitudes toward the app and itsfunctionalities
seemed to differ. The main reasons for not downloading and using the app were aperceived lack of advantages (308/991, 31.1%),
waorries about privacy (290/991, 29.3%), and, to a lesser extent, not having a smartphone (183/991, 18.5%). Users of the CTA
agreed more with the potential of such appsto mitigate the consegquences of the pandemic. Overall, nonusers found the possibility
of extending the CTA with future functionalitiesto beless acceptable than users. However, among users, acceptability also tended
to differ. Among users, functionalities relating to access and control, such as digital certificates or “green cards’ for events, were
less accepted (358/649, 55.2%) than functionalities focusing on informing citizens about the spread of the virus (453/649, 69.8%)
or making an appointment to get tested (525/649, 80.9%).

Conclusions: Our results show that app users were more convinced of the CTA's utility and more inclined to accept new app
featuresthan nonusers. Moreover, nonusers had more CTA-related privacy concerns. Therefore, to further stimulate app adoption
and use, its potential advantages and privacy-preserving mechanisms need to be stressed. Building further knowledge on the
forms of resistance among nonusers is important for responding to these barriers through the app’s further development and
communication campaigns.
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Introduction

Since the emergence of SARS-CoV-2, the subsequent pandemic
has been managed by governmentsworldwide by implementing
wide-ranging policies. These include measures that disrupt
human moability, such as full and partial lockdowns, limiting
the number of individuals' physical contacts, and accompanying
testing, tracing, and quarantine strategies. Traditionally, contact
tracing has been implemented primarily through call centers,
where agents interview individuals who have been diagnosed
with COVID-19 and people who crossed paths with them [1].
However, contact tracing conducted by acall center has several
limitations [2,3]. Therefore, a growing number of countries
have devel oped contact tracing apps (CTAS) that offer usersthe
possibility to keep track of their proximity with other app users
and receive warningsif userswere closeto someone who tested
positivefor COVID-19 [4]. In most countrieswhere CTAs have
been implemented, the use of these appsisvoluntary. However,
limited uptake levels have been reported [5]. In Europe, uptake
levels have been reported asranging from lessthan 1% to almost
half of the population [6]. Yet, the effectiveness of a CTA
depends on the population’s uptake. Modeling studies have
quantified the impact of CTA adoption on the spread of the
virus. One study found that at |east 56% of the popul ation should
use a CTA in order to contribute to the mitigation of the
pandemic [7]. Even if this threshold is not met, lower uptake
levels are able to reduce infection rates and, therefore, use of a
CTA could be an effective complement to manual contact
tracing. For instance, in amodel including 15% of the population
using a CTA, exposure notification would reduce the number
of infections by 8% [8]. However, the impact of CTAs further
depends on measures that are in place, such as
nonpharmaceutical measures to mitigate the epidemic (eg,
displacement restrictions), the adoption of individual preventive
behaviors (eg, physical distancing and isolation compliance for
infected individuals), the testing capacity, and easy access to
testing facilities to increase early case detection [9].

In Belgium, the CTA Coronalert was launched in September
2020. The app was devel oped based on the DP-3T (Distributed
Privacy Preserving Proximity Tracing) architecture. This was
combined with the Exposure Notification interface provided by
Google and Apple [10]. The app has been downloaded 2.7
million times, representing amost one-third of Belgian
smartphone users [11] (details on how the specific CTA works
is summarized in Multimedia Appendix 1). The system offers
important privacy safeguards: it only serves to detect close
contactsof COVID-19-infected persons, does not track location,
and does not link information with personal data[12]. Asthis
system is based on the DP-3T protocol and has also been
implemented in a large number of European Union (EU)
countries and US states [5], cross-border interoperability has
been developed so the app can be used in other countries that
use the same system. But for such an app to function optimally,
its widespread adoption by the population is crucial.

https://publichealth.jmir.org/2022/1/e22113

Previous research focusing on COVID-19 CTAs has
concentrated on predictors of app adoption and
sociodemographic  differences between adopters and
nonadopters. Some studies found higher CTA adoption or
adoption intention among males, younger respondents,
individualswith ahigher income, and individualsliving in urban
areas [13-15]. Studies found that several factors stimulate app
uptake, such as current and potential users' attitudestoward the
contribution of the app in diminishing the spread of the virus
(ie, perceived usefulness or performance of the app) and positive
social influence to use the app (ie, subjective norm). CTAS
perceived safety and privacy also impacted its use or use
intention.  Moreover, individuas  engagement in
pandemic-related behavioral adjustments, their trust in
government, and their trust in health authoritiesinfluenced app
uptake [1,15-23]. Respondents who had a personal experience
with COVID-19, either as a patient or with relatives who were
diagnosed with COVID-19, or those who perceived health
consequences in case of infection were more inclined to install
the app [15,23,24]. Moreover, research has pointed toward
concerns regarding the implementation of CTAs. Users
perceived security and privacy risks were found to decline app
uptakeintention [1,14]. Although research hasfocused on uptake
motives and predictors, as well as perceived risks of a CTA,
few studies have focused on concerns that fuel nonadoption or
discontinuation of use [18,24,25].

Therefore, this paper aims to address an important gap in the
literature regarding the nonuse of health-related apps, the
relevance of which has become especially apparent in the
COVID-19 crisis. As such, this study focuses on potential
sociodemographic differences between adopters and nonadopters
and reasons for nonuse. More particularly, we focus on the
reasonsfor (1) not downloading the app, (2) having downloaded
but not activated the app, and (3) discontinuation of use by
uninstalling the app. Moreover, attitudinal differences between
nonusers and users were assessed in terms of individual and
societal expected outcomes of a CTA.

A second gap that is addressed concerns insight into citizens
attitudes toward plausible expanding functionalities of CTAs
over the course of the pandemic. Therefore, respondents were
confronted with potential new features that are not currently
integrated in Coronalert but have been implemented in other
countries CTAs or are being discussed as potential useful
additional options to stimulate app uptake and continued use.
In this regard, several authors have raised concerns about
governments extending personal data collection and use beyond
what was originally envisioned in the context of the pandemic
(ie, “function creep”) [26,27]. Whereas there are crucia lega
aspects connected to the implementation of CTAs and their
functionalities [28], the perspective of the end user and the
important role of public acceptance cannot be ignored.
Therefore, assessing users attitudes toward additional
data-gathering features of CTAs seems crucial.
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Given that population-based research regarding these app
functionalitiesis scarce [29,30], weinvestigated how usersand
nonusersdiffer intheir attitudes toward these potential features.
For instance, the app could indicate that its holder did not have
close contact with another user who tested positive for
COVID-19, in order to gain access to public places or other
locations. Also, other credentials could be integrated, such as
vaccination certificates or results of COVID-19 antibody testing.
The verifiers (eg, employers and event organizers) could then
ask the holders to present this proof to gain access [31]. Still,
the implementation of such “green certificates’ have been
subject to many criticisms, and severa scholars have pointed
to the necessary ethical and privacy-related considerations in
thisregard [31-33].

Therefore, to contributeto the research on digital contact tracing,
this study has three main objectives. First, we investigate the
thresholds for adoption of CTAs. Second, the potential
difference between users and nonusers in terms of CTAS
perceived impact is examined. Third, we study users and
nonusers  openness to potential functionalities that could be
included in CTAs.

Methods

Procedure and Sample

This study was conducted in Flanders, the Dutch-speaking part
of Belgium. An online survey was administered to 18- to
64-year-old respondents. Datawere collected between October
30 and November 2, 2020. In that period, the following
COVID-19 measures were in place: citizens were allowed to
have close contact with a maximum of one person who is not
part of one's own household; citizens were allowed to have
private meetings with a maximum of four persons, the same
persons within a period of 2 weeks; markets and shops were
open; cafés and restaurants were closed, but takeaway and
delivery were alowed; telework became the norm for all
professional activities that alow it; professional sport
competitions could not welcome spectators, indoor events
(cultural, religious, etc) could accept a maximum of 200
participants and there were adapted rules for indoor sport
activities; and a curfew was in force from 12 AM until 5 AM.

Therecruitment of respondents was organized by aprofessional
research agency that manages a panel consisting of 300,000
membersin Belgium. Panel memberswho chooseto participate
inasurvey are not remunerated for their participation but enter
in a contest organized by the agency to win vouchers of €50
maximum. Respondents were recruited specificaly for the
purpose of this study.

A sample of 1850 respondents was recruited with the following
eligibility criteria: (1) being a resident of Belgium, (2) being
aged between 18 and 64 years, and (3) speaking Dutch. To
achieve a heterogeneous sample, we followed a dtratified
sampling procedure. Based on Belgian federa statistics, we
stratified the data a priori regarding gender, age, and education
level so that the proportion of the sample’s stratawould reflect
the proportion of the Flemish population. In total, 8000 panel
memberswere emailed an invitation to participate; theinvitation
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included a short description of the study and alink redirecting
respondentsto an online survey set up specifically for this study.
When 1850 respondents were reached in accordance with the
strata, based on gender, age, and education level, data collection
was truncated. This was made possible because every panel
member’s sociodemographic profile is known by the agency.
Theresearchers had no accessto theidentity of the participants,
and the questionnaire did not request any form of identification
that could have inconvenienced respondents or jeopardized their
anonymity toward the researchers. Afterward, we confirmed
eligibility of the respondents and correspondence with the
predefined strata based on sociodemographic variablesincluded
in the questionnaire.

After informing the respondents of the study’s objectives and
requesting their informed consent, the respondents were
confronted with a paragraph briefly explaining the key features
of the Coronalert app (ie, the use of Bluetooth to detect
proximity and the anonymous disclosure of users
COVID-19ositive statusto other userswho have beenin their
proximity). This study was part of a larger research project
concerning predictors of app adoption and use. Prior to the
online data collection among the panel members, the survey’s
introduction and the whol e questionnaire were assessed by three
researchers to check the clarity of the questions and the brief
explanation.

This study was approved by the Ethical Commission of Ghent
University, which supervises the privacy and confidentiality
measures taken in each conducted study aswell ashow dataare
stored after data collection.

M easures

Besides the sociodemographic characteristics of gender, age,
education level, and employment status, we al so questioned the
medical condition of respondents. The latter was assessed by
asking respondents if they suffered from one or more diseases
(eg, heart, lung, or kidney diseases; diabetes; cancer; reduced
immune system; and high blood pressure) that could be a risk
factor when positive for COVID-19.

The employment categories of Stathel, the Belgian federa
statisticsingtitute, were used, based on the International Standard
Classification of Occupations. This classification was shortened
by grouping several categories, and “flexi-job” was added as a
supplementary category, as it is a relatively new employment
category.

Respondents were asked about the reasons why they did not
install, installed but did not activate, or uninstalled the app.
Next, we assessed respondents’ attitudestoward CTAS potential
impact (8 items). Several statements were presented that were
related to the societal and individual implications of mobile
contact tracing. Respondents were asked whether they agreed
or not with the implications of CTAs, using 5-point Likert
scales. In addition, acceptance of potential features and
applications of the Coronalert app was measured (11 itemsusing
5-point Likert scales). The submitted options were based on
functionalities that are already integrated into specific apps or
discussed as potential options [34]; these can be divided in two
categories: (1) information and advice and (2) control and
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access. Thefirst category groups the following adviceto users:
recognizing symptoms of COVID-19infection; being informed
about infection levels in one's neighborhood, but also being
ableto get advice from ahealth professional; and being able to
make an appointment to be tested. The second set of options
includes the use of the app as akind of “corona pass,” to show
that one has not been in contact with a person infected with
COVID-19 or to alow authorities using the app to check
movements of infected persons. Users' and nonusers' attitudes
were measured on a 5-point Likert scale, ranging from 1 (not
agree) to 5 (agree). The study’s questionnaire is included in
Multimedia Appendix 2.

Analytical Strategy

Severa andyseswere performed to describe differences between
users and nonusers of Coronaert, regarding both
sociodemographic variables and different attitudes. Prior to the
main analyses, all three categories of nonusers (ie, respondents
who did not install the app, those who downloaded but did not
activatethe app, and those who uninstall ed the app) were merged
into asingle group of nonusers. Assuch, adichotomousvariable
of use versus nonuse was created for subsequent analyses. All
analyses were performed using SPSS Statistics for Macintosh
(version 28; IBM Corp).

First, chi-square analyses and t tests were performed to test
between-group differences among users and nonusersregarding
sociodemographic variables. Afterward, descriptive analyses
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were performed to assess the different reasons for not using the
app. Subsequently, potential differences between users and
nonusers were assessed concerning the Coronalert app's
potential impact; users and nonusers acceptance of new app
functionalities was also assessed. Chi-sguare tests and t tests
were used for testing categorical and continuous between-group
differences, respectively. Cohen d wasreported and interpreted,
along with P values, to assess the effect size and presence of
significant effects, respectively. Cohen [35] recommends values
of 0.10, 0.30, and 0.50 to delimit small, medium, and large
effects, respectively.

Results

Overview

The study sample’'s composition and descriptive stetistics are
presented in Table 1. In total, 1850 respondents participated in
the survey, including 50.4% (933/1850) women. The mean age
of the respondents was 45.29 (SD 14.42) years, 39.6% (n=732)
had a university or higher education college degree, 39.2%
(n=726) had a higher secondary education degree, and 21.2%
(n=392) had alower secondary education degree.

Chi-square tests revealed no significant differences between
users and nonusers regarding gender, education level,
employment type, and reported health risks. In addition, an
independent-samples t test indicated no significant differences
in terms of age between users and nonusers.
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Table 1. Study sample and characteristics of users and nonusers of the COVID-19 contact tracing app Coronalert in Belgium.
Characteristic Total sample Users of Coro- Nonusersof Coro-  Chi-square (df)  t test (df) P value
(N=1850) nalert (n=649)2 nalert (n=1201)2
Participants, n (%) 1850 (100) 649 (35.1) 1201 (64.9) N/AP N/A N/A
Gender, n (%)
Male 917 (49.6) 317 (34.6) 600 (65.4) 0.2(1) N/A 65
Female 933 (50.4) 322(35.6) 601 (64.4)
Agein years, mean (SD) 45.29 (14.42) 45.24 (14.68) 45.32 (14.28) N/A 0.115(1848) .47
Education level, n (%)
Lower secondary education 392 (21.2) 135 (34.4) 257 (65.5) 0.3(2) N/A .87
Higher secondary education 726 (39.2) 252 (34.7) 474 (65.3)
Higher education 732 (39.6) 262 (35.8) 470 (64.2)
Type of employment, n (%)
Worker 439 (23.7) 154 (35.1) 285 (64.9) 0.9(3) N/A 84
White-collar worker, civil servant, 1120 (60.5) 396 (35.4) 724 (64.6)
or executive
Self-employed or liberal profession 248 (13.4) 82(33.1) 166 (66.9)
Flexi-jobd 43(2.3) 17 (39.5) 26 (60.5)
Health risks®, n (%)
Yes 694 (37.5) 259 (37.3) 435 (62.7) 38(2) N/A 15
No 1006 (54.4) 333(33.1) 673 (66.9)
| don't know 150 (8.1) 57 (38.0) 93 (62.0)

3Percentages are based on the total valuesin the “ Total sample” column.

BN/A: not applicable; this statistic was not calculated for thisitem; the t test was used for the age variable and the chi-square test was used for all other

variables.
Cstatistics for aset of variables are reported on the top line of that group.

dFI@(i-j ob is a specific employment status where people can work additional hours (in the hospitality industry) on favorable terms, even when already

retired or employed el sewhere.

Participants with health risks suffer from one or more diseases that can be a risk factor when positive for COVID-19.

Reasons for Nonuse of Coronalert

In total, 64.9% (1201/1850) of respondents were not using the
CTA at the time of the study. The data revealed three types of
nonusers. 82.5% (991/1201) had not installed the app, 12.0%
(144/1201) downloaded the app but never activated it, and 5.3%
(64/1201) had installed the app, but already deleted it from their
smartphone. Respondents were questioned about the reasons
why they did not install, installed but did not activate, or
uninstalled the app. These reasons are summarized in Table 2.

The most important reason for not installing the app was the
lack of advantages respondents found in using Coronalert
(308/991, 31.1% of the respondentswho did not install the app).
This was followed by worries about privacy (290/991, 29.3%)
and dreading stress when using the app, as reasons for not
installing it. Not having a smartphone (183/991, 18.5%) or
having an older smartphone model (93/991, 9.4%) were also
reasons given by the respondents for not installing the app. A
total of 1in 7 respondents (138/991, 13.9%) saw little valuein
the app, as they were convinced that they had a low risk of
contracting the virus. Reasons for not installing the app that

https://publichealth.jmir.org/2022/1/e22113

were related to governments' involvement in the app included
worries about how the government would use the collected data
(189/991, 19.1%) and that the government would be able to
follow users movements (80/991, 8.1%). Technical issues, such
as experiencing problems when installing the app (46/991,
4.6%), being afraid they would experience difficulties when
installing it (63/991, 6.4%), or being afraid that the app would
drain the battery (96/991, 9.7%), were less frequently selected
as reasons.

A total of 1in 10 nonusers (144/1201, 11.9%) downloaded the
app but did not activate it. The top reasons for these
nonactivatorsincluded worries about how the government would
treat their data (50/144, 34.7%), genera privacy concerns
(34/144, 23.6%), difficulties in using the app (27/144, 18.8%),
or seeing few advantages in using it (16/144, 11.1%).

Another category of respondents del eted the app, although they
first decided to install it on their smartphones (64/1201, 5.3%
of our nonusers sample). The three most-cited reasonsincluded
the following: seeing too few advantages in using it (24/64,
37.5%), experiencing difficulties in using it (16/64, 25.0%),
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and being afraid the app would impact their smartphone’ s battery
consumption (12/64, 18.8%).

While a majority of respondents did not install Coronalert,
amost 1 in 5 stated that they may decide to install the app in
the future (183/991, 18.5%). The main reasons they gave for
not yet having adopted this contact tracing technology were

Walrave et al

related to their smartphone, which was an older model that was
not compatible with the app (43/183, 23.5%); not being in the
possession of a smartphone (34/183, 18.6%); and having
experienced technical issues or not seeing advantagesin mobile
contact tracing in the context of current COVID-19—elated
movement restrictions (both 29/183, 15.8%).

Table 2. Reasons for nonuse of the COVID-19 contact tracing app Coronalert in Belgium.

Reasons for nonuse of the app

Not installed (n=991),

Installed, but not activated (n=144),  Uninstalled (n=64),

n (%) n (%) n (%)
| don’'t have a smartphone 183 (18.5) N/AR N/A
| have an older smartphone 93(9.4) N/A N/A
| experienced atechnical problem 46 (4.6) 17 (11.8) 6(9.4)
I run little risk of contracting the coronavirus 138 (13.9) 12 (8.3) 6(9.4)
| am afraid that my smartphone battery will drainfast 96 (9.7) 17 (11.8) 12 (18.8)b
For me, the app istoo difficult to install 63 (6.4) 27 (18.8)° 16 (25.0)°
| find too few advantages in using the app 308 (31.1) 16 (11.1) 24 (37.5)
| am worried about how the government will usethe 189 (19.1) 50 (34.7) 11(17.2)
obtained data
| am afraid that my privacy is not guaranteed when | 290 (29.3) 34 (23.6) 5(7.8)
use the app
| worry that the government will be able to follow my 80 (8.1) 11 (7.6) 0(0)
movements
| do not trust the app 176 (17.8) 6(4.2) 6(9.4)
Using the app would cause me stress 208 (21.0) 17 (11.8) 10 (15.6)d
| see only few advantagesin using the app duetothe 93 (9.4) 27 (18.8) 6(9.4)

current measures that make fewer activities outside of
home possible

3N/A: not applicable; these questions were not submitted to respondents without a smartphone or those with an older smartphone.
bThe item was adapted to fit the context of stopping the use of Coronalert: “| have the impression that my battery drains more rapidly.”

“The item was rephrased as “For me, the app is too difficult to use”
%The item was rephrased as “Using the app stresses me.”

Differences Between Nonusersand Usersasto
Coronalert’s Potential | mpact

As shown in Table 3, the most important contributions of the
app for users were as follows. helping the government in its
fight against the pandemic (530/649, 81.7%), a CTA is more
rapid than traditional contact tracing in detecting and warning
infected users (481/649, 74.1%), the app diminishes the spread
of the virus (445/649, 68.6%), the app rapidly aerts users of
risky contacts (408/649, 62.9%), and a CTA detects risky
contacts while preserving users privacy (384/649, 59.2%).
Overall, these top five reasons regarding Coronal ert’ s usefulness
were cited less frequently by nonusers of the app, who seemed
to be less convinced by the potential impact of the app. An
independent-samples t test did report a significant difference,
with alarge effect size (t1g4=—15.37, P<.001 [2-tailed]; Cohen
d=0.76, 95% CI 0.66-0.86) between app users and nonusers
concerning the impact of Coronalert on diminishing the spread
of thevirus. Users of the app were more convinced of theimpact
of CTAsthan nonusers. Moreover, Coronalert users were more

https://publichealth.jmir.org/2022/1/e22113

assured than nonusers that the app would inform them more
rapidly of potential infections than would traditional contact
tracing. This significant difference had a large effect size
(t1624=16.99, P<.001 [2-tailed]; Cohen d=0.78, 95% CI
0.67-0.87). In general, users were more persuaded that a CTA
would inform them rapidly if they had a risky contact
(tigag=2.55, P<.01 [2-tailed]; Cohen d=0.13, 95% CI
0.03-0.22). Users were also more convinced that by using a
CTA, onewould take more precautionary measures hot to spread
the virus than nonusers, but the difference had a medium effect
Size (t1g4=6.40, P<.001 [2-tailed]; Cohen d=0.31, 95% ClI
0.21-0.41). Users were more strongly convinced that using the
app helps the government to fight the virus. The difference
between nonusers and users had a strong effect size
(t1796=20.81, P<.001 [2-tailed]; Cohen d=0.92, 95% CI
0.82-1.02). Finally, users were more convinced than nonusers
that the CTA respects users privacy. However, a small effect
size was found (t;g.=—3.62, P<.001 [2-tailed]; Cohen d=0.17,
95% CI 0.08-0.27).
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Table 3. Attitudes toward the potential impact of the COVID-19 contact tracing app Coronaert in Belgium.

Walrave et al

Questions and responses

Users of Coronalert

t test (df) Pvalue Cohend

By using Coronalert, one collaborates in diminishing the spread of the coronavirus

Response score, mean (SD)?
Response, n (%)
Not agree
Rather disagree
Not agree/not disagree
Rather agree
Agree

By using Coronalert, oneis morewary when having face-to-face contacts

Response score, mean (SD)
Response, n (%)
Not agree
Rather disagree
Not agree/not disagree
Rather agree
Agree

-15.37 (1848)° <.001° 0.76°

-1520(1848) .13 0.07

By using Coronalert, users know rapidly when they have been in contact with someone who isinfected with the coronavirus

Response score, mean (SD)
Response, n (%)
Not agree
Rather disagree
Not agree/not disagree
Rather agree
Agree

By using Coronalert, one will take more precautionary measures not to spread the coronavirus

Response score, mean (SD)
Response, n (%)
Not agree
Rather disagree
Not agree/not disagree
Rather agree
Agree

By using Coronalert, one helps the government in itsfight against the coronavirus

Response score, mean (SD)
Response, n (%)
Not agree
Rather disagree
Not agree/not disagree
Rather agree
Agree

Total sample Nonusersof Coronalert

(N=1850) (n=1201) (n=649)
N/AP 3.03(1.14) 3.86 (1.01)
175 (9.5) 159 (13.2) 16 (2.5)
211 (11.4) 161 (13.4) 50 (7.7)
626 (33.8) 488 (40.6) 138 (21.3)
520 (28.1) 267 (22.2) 253(39.0)
318(17.2) 126 (10.5) 192 (29.6)
N/A 3.02 (1.15) 3.10(1.14)
247 (13.4) 171 (14.2) 76 (11.7)
253 (13.7) 156 (13.0) 97 (14.9)
694 (37.5) 466 (38.8) 228 (35.1)
476 (25.7) 296 (24.6) 180 (27.7)
180 (9.7) 112 (9.3) 68 (10.5)
N/A 3.47 (1.12) 3.61 (1.08)
157 (8.5) 116 (9.7) 41 (6.3)
135(7.3) 79 (6.6) 56 (8.6)
449 (24.3) 305 (25.4) 144 (22.2)
811 (43.8) 527 (43.9) 284 (43.8)
298 (16.1) 174 (14.5) 124 (19.1)
N/A 2.82(1.22) 3.19(1.15)
288 (15.6) 233(19.4) 55 (8.5)
346 (18.7) 213(17.7) 133 (20.5)
581 (31.4) 403 (33.6) 178 (27.4)
447 (24.2) 246 (20.5) 201 (31.0)
188 (10.2) 106 (8.8) 82 (12.6)
N/A 3.12 (1.16) 4.09 (0.83)
150 (8.1) 150 (12.5) 0(0)

181 (9.8) 143 (11.9) 38(5.9)
560 (30.3) 479 (39.9) 81 (12.5)
592 (32.0) 275 (22.9) 317 (48.8)
367 (19.8) 154 (12.8) 213(32.9)

—2551(1848) .01 0.13

—-6.396 (1848) <.001 0.31

—20.810 (1716) <.001 0.92
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Questions and responses Total sample Nonusersof Coronalert Usersof Coronalert  t test (df) Pvalue Cohend
(N=1850) (n=1201) (n=649)
Coronalert detects contacts with personswho are infected with the coronavirus, respecting the privacy of the app users
Response score, mean (SD) N/A 351 (1.17) 3.71(1.15) -3.618(1848) <001 0.7
Response, n (%)
Not agree 166 (9.0) 117 (9.7) 49 (7.6)
Rather disagree 64 (3.5) 46 (3.8) 18 (2.8)
Not agree/not disagree 615 (33.2) 417 (34.7) 198 (30.5)
Rather agree 545 (29.5) 354 (29.5) 191 (29.4)
Agree 460 (24.9) 267 (22.2) 193 (29.7)
Coronalert isquicker than contact tracing by phone, to check the contacts of people who are infected with the coronavirus
Response score, mean (SD) N/A 3.28 (1.09) 4.06 (0.85) -16.985(1624) <.001  0.78
Response, n (%)
Not agree 115 (6.2) 115 (9.6) 0(0)
Rather disagree 103 (5.6) 80 (6.7) 23(3.5)
Not agree/not disagree 666 (36.0) 521 (43.4) 145 (22.3)
Rather agree 573 (31.0) 321 (26.7) 252 (38.8)
Agree 393 (21.2) 164 (13.7) 229 (35.3)
Using Coronalert helpsto prevent loved ones from being infected with the coronavirus
Response score, mean (SD) N/A 3.33(1.23) 3.41(1.22) -1.307 (1848) .19 0.07
Response, n (%)
Not agree 214 (11.6) 146 (12.2) 68 (10.5)
Rather disagree 173 (9.4) 108 (9.0) 65 (10.0)
Not agree/not disagree 558 (30.2) 377 (31.4) 181 (27.9)
Rather agree 539 (29.1) 338(28.1) 201 (31.0)
Agree 366 (19.8) 232(19.3) 134 (20.6)

3\lean scores were calculated for nonusers and users of the app separately.
BN/A: not applicable; mean scores were not calculated for the entire sample.

“This value was cal cul ated using the mean scores for users and nonusers of the app and not the frequencies of individual responses.

Differences Between Nonusersand Usersasto
Coronalert’s Potential Applications

Ashighlighted before, almost one-third of respondents (308/991,
31.1%) who did not install the app saw few advantagesin using
it. Therefore, complementary functionalities that respond to
potential users needs could stimulate adoption and continued
use.

In general, users of Coronaert were more in favor of the
potential options that were proposed than respondents who did
not use the app (Table 4). Users were most in favor of being
informed that they visited a place where one or several persons
had later been diagnosed with COVID-19 (547/649, 84.3%),
being able to make an appointment to get tested (525/649,
80.9%), getting advice on how to protect oneself (458/649,
70.6%), having contact with a health professional (473/649,
72.9%), receiving statistics about the impact of the virus (eg,
number of infections and hospitalizations; 453/649, 69.8%),
being informed about the number of infections in one's

https://publichealth.jmir.org/2022/1/e22113

neighborhood (438/649, 67.5%), or getting access to a
guestionnaire to assess COVID-19 symptoms (431/649, 66.4%).

All differences between users and nonusersin their support for
the proposed new functionalities were significant, with medium
to strong effect sizes. In particular, Coronalert users were
significantly more in favor of being informed that they visited
aplace where one or several persons had later been diagnosed
with COVID-19 (t;555=13.62, P<.001 [2-tailed]; Cohen d=0.54,
95% CI 0.45-0.64), being able to make an appointment with a
hedlth professional to get tested (t;5,6=—13.33, P<.001 [2-tailed];
Cohen d=0.64, 95% CI 0.53-0.73), getting advice on how to
protect oneself (t;4,5=—10.03, P<.001 [2-tailed]; Cohen d=0.37,
95% CI 0.25-0.44), and being able to get in contact with ahealth
professional (t;435=—11.43, P<.001 [2-tailed]; Cohen d=0.54,
95% CIl 0.44-0.64). Also, a magjority were in favor of viewing
statistics about the evolution of the impact of the virus (eg,
infections and hospitalizations; t;5,-=—14.91, P<.001 [2-tailed];
Cohen d=0.69, 95% CI 0.60-0.80), gaining information about
the number of infections in one's neighborhood (t;539=—7.55,
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P<.001 [2-tailed]; Cohen d=0.38, 95% CI 0.29-0.48), or getting
access to a questionnaire to assess COVID-19 symptoms
(t185=9.61, P<.001 [2-tailed]; Cohen d=0.46, 95% CI
0.37-0.56).

Concerning potential functionalities of Coronalert with afocus
on control and access, findings are more mixed. Among users
of the app, the implementation of these functionalities seems
more debated, as often only half of this group agreed on the
future implementation of these functionalities. For example,
about half of the users agreed on a*“green screen” functionality
to access events (358/649, 55.2%), schools (357/649, 55.0%),
and offices (322/649, 49.6%). A narrow majority werein favor

https://publichealth.jmir.org/2022/1/e22113
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of using the app to control the whereabouts of people who are
infected with COVID-19 (339/649, 52.2%). While overall
acceptability of these control functionalities were lower
compared to the information-related options, users were still
significantly morelikely to accept these functionalities compared
to nonusers (access to events: t,45=—10.73, P<.001 [2-tailed];
Cohen d=0.53, 95% ClI 0.44-0.63; access to schoals:
t1055=11.06, P<.001 [2-tailed]; Cohen d=0.55, 95% CI
0.45-0.64; access to offices: t;,,;=10.55, P<.001 [2-tailed];
Cohen d=0.53, 95% CI 0.43-0.62; control of whereabouts:
t1170=9.20, P<.001 [2-tailed]; Cohen d=0.47, 95% CI
0.37-0.56).
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Table 4. Attitudestoward potential applications of the COVID-19 contact tracing app Coronalert in Belgium.

Questions and responses Total sample  Nonusersof Coro-  Usersof Coronalert t test (df) Pvalue Cohend
(N=1850) nalert (n=1201) (n=649)

Information and advice

Through aquestionnairethat isintegrated in theapp that questionsuser sabout symptoms, you should be ableto assessif you areinfected
with the coronavirus

Response score, mean (SD)2 N/AP 327(112) 379 (112 —9.61(1848)° <.001° 0.46°
Response, n (%)

Not agree 150 (8.1) 123 (10.2) 27 (4.2)

Rather disagree 159 (8.6) 93(7.7) 66 (10.2)

Not agree/not disagree 620 (33.5) 495 (41.2) 125 (19.3)

Rather agree 544 (29.4) 317 (26.4) 227 (35.0)

Agree 377 (20.4) 173 (14.4) 204 (31.4)

Through the app, you should be ableto beinfor med about how many individualsin your neighborhood areinfected with the coronavirus
Response score, mean (SD) N/A 3.25(1.14) 3.70 (1.24) —7551(1239) <001 0.38
Response, n (%)

Not agree 186 (10.1) 122 (10.2) 64 (9.9)
Rather disagree 177 (9.6) 131 (10.9) 46 (7.1)
Not agree/not disagree 538 (29.1) 437 (36.4) 101 (15.6)
Rather agree 592 (32.0) 342 (28.5) 250 (38.5)
Agree 357 (19.3) 169 (14.1) 188 (29.0)

Through the app, you should be ableto beinformed that you visited a place where one or several per sonswer e present who wereinfected
with the coronavirus

Response score, mean (SD) N/A 3.55 (1.34) 4.21 (0.93) -13.62 (1565) <.001 0.54
Response, n (%)
Not agree 134 (7.2) 116 (9.7) 18 (2.8)
Rather disagree 54 (2.9) 37(3.1) 17 (2.6)
Not agree/not disagree 443 (23.4) 366 (30.5) 67 (10.3)
Rather agree 693 (37.5) 440 (36.6) 253 (39.0)
Agree 536 (29.0) 242 (20.1) 294 (45.3)
Through the app, you should be able to receive advice on how you can better protect your self against the coronavirus
Response score, mean (SD) N/A 3.38(1.8) 3.92 (1.01) -10.03 (1418) <.001 0.37
Response, n (%)
Not agree 154 (8.3) 123(10.2) 31 (4.8)
Rather disagree 115 (6.2) 83(6.9) 32(4.9)
Not agree/not disagree 577 (31.2) 449 (37.4) 128 (19.7)
Rather agree 534 (28.9) 311 (25.9) 223 (34.4)
Agree 470 (25.4) 235 (19.6) 235(36.2)

Through the app, you should be able to receive general information on the spread of the coronavirus (eg, weekly aver ages of infections,
hospitalizations, and deaths)

Response score, mean (SD) N/A 3.16 (1.33) 4.04(1.13) -14.91 (1527) <.001 0.69
Response, n (%)
Not agree 254 (13.7) 226 (18.8) 28 (4.3)
Rather disagree 108 (5.8) 76 (6.3) 32(4.9)
Not agree/not disagree 541 (29.2) 405 (33.7) 136 (21.0)
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Questions and responses Total sample  Nonusersof Coro-  Usersof Coronalert t test (df) Pvalue Cohend

(N=1850) nalert (n=1201) (n=649)

Rather agree
Agree

411 (22.2)
536 (29.0)

265 (22.1)
229 (19.1)

146 (22.5)
307 (47.3)

Through the app, you should be able to make an appointment to be tested for the coronavirus

Response score, mean (SD) N/A 3.47 (1.23) 4.20 (1.03) -13.33(1579) <001 0.64
Response, n (%)

Not agree 176 (9.5) 154 (12.8) 22 (3.4)

Rather disagree 90 (4.9) 62 (5.2) 28(4.3)

Not agree/not disagree 416 (22.5) 342 (28.5) 74 (11.4)

Rather agree 553 (29.9) 351 (29.2) 202 (31.1)

Agree 615 (33.2) 292 (24.3) 323 (49.8)

Through the app, you should be ableto get in contact with a health professional to ask advicerelated to the coronavirus

Response score, mean (SD) N/A 3.29 (1.30) 3.97 (1.19) -11.43 (1438) <.001 0.54
Response, n (%)

Not agree 230 (12.4) 190 (15.8) 40 (6.2)

Rather disagree 124 (6.7) 79 (6.6) 45 (6.9)

Not agree/not disagree 465 (25.1) 374 (31.1) 91 (14.0)

Rather agree 499 (27.0) 310 (25.8) 189 (29.1)

Agree 532 (28.8) 248 (20.6) 284 (43.8)

Control and access

Public authorities should be able to follow the wher eabouts of people who areinfected with the coronavirus

Response score, mean (SD) N/A 2.63(1.36) 3.30(1.56) -9.20(1179) <.001 047
Response, n (%)

Not agree 533 (28.8) 388(32.3) 145 (22.3)

Rather disagree 166 (9.0) 98 (8.2) 68 (10.5)

Not agree/not disagree 516 (27.9) 419 (34.9) 97 (14.9)

Rather agree 281 (15.2) 157 (13.1) 124 (19.1)

Agree 354 (19.1) 139 (11.6) 215(33.1)

Theorganizer of an event should be ableto require participantsto show through the Coronalert app on their smartphonethat they were
not in contact with someone who isinfected with the coronavirus

Response score, mean (SD) N/A 2.74(1.33) 3.47 (1.43) -10.73(1248) <001 053
Response, n (%)

Not agree 427 (23.1) 332(27.6) 95 (14.6)

Rather disagree 205 (11.1) 124 (10.3) 81 (12.5)

Not agree/not disagree 529 (28.6) 414 (34.5) 115 (17.7)

Rather agree 334 (18.1) 191 (15.9) 143 (22.0)

Agree 355 (19.2) 140 (11.7) 215(33.1)

An employer should beableto require employeesto show through the Coronalert app on their smartphonethat they werenot in contact
with someone who isinfected with the coronavirus

Response score, mean (SD) N/A 2.60 (1.32) 3.32(1.45) -1055(1225) <.001 053
Response, n (%)

Not agree 499 (27.0) 382 (31.8) 117 (18.0)

Rather disagree 193 (10.4) 122 (10.2) 71(10.9)

Not agree/not disagree 553 (29.9) 414 (34.5) 139 (21.4)
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Questions and responses Total sample  Nonusersof Coro-  Usersof Coronalert t test (df) Pvalue Cohend
(N=1850) nalert (n=1201) (n=649)
Rather agree 297 (16.1) 165 (13.7) 132 (20.3)
Agree 308 (16.6) 118 (9.8) 190 (29.3)

A school should be ableto require studentsto show through the Coronalert app on their smartphone that they were not in contact with

someone who isinfected with the coronavirus

Response score, mean (SD) N/A 2.70 (1.37) 3.46 (1.43) -11.06 (1282) <.001  0.55
Response, n (%)

Not agree 461 (24.9) 366 (30.5) 95 (14.6)

Rather disagree 197 (10.6) 113 (9.4) 84 (12.9)

Not agree/not disagree 510 (27.6) 397 (33.1) 113 (17.4)

Rather agree 309 (16.7) 167 (13.9) 142 (21.9)

Agree 373(20.2) 158 (13.2) 215(33.1)

@\l ean scores were calculated for nonusers and users of the app separately.
ON/A: not applicable; mean scores were not calculated for the entire sample.

“This value was cal cul ated using the mean scores for users and nonusers of the app and not the frequencies of individual responses.

Discussion

This study found that, one month after its launching, one-third
of astratified sample of the Flemish population used Coronalert.
Our analyses showed that there were no significant differences
among users and nonusers of the Coronalert app in terms of
age, gender, education level, professional activity, and health
condition. This contrasts with previous work [18] on the topic
and suggests that other, possibly attitudinal, factors are at play.
Previousresearch aready highlighted theimportance of potential
users attitudes toward the impact of using a CTA, but also
potential concerns about privacy and how users perceive social
norms concerning CTA usage [1].

We identified three types of nonusers of the app: those who
never installed the app, those who installed but never activated
the app, and those who deleted the app after installing.
Considering thefirst group, the most important reasons for not
installing the app were alack of perceived advantages, privacy
concerns, and feared stress when using the app. Fewer
respondents referred to technical reasons, such as not having a
smartphone or having an incompatible or older model, or being
convinced that they run littlerisk of contracting thevirus. These
results partly correspond, but also contrast, with other research
focusing on nonadoption motives. An Australian study found
that for those who refused to download the app, privacy concerns
congtituted the most important reason, followed by technical
problems[25]. A multi-country study confirmed that one of the
main factors that may hinder app uptake are concerns over
privacy and cybersecurity [17]. In research conducted in
Switzerland and France, the lack of usefulness was the most
important reason, but privacy and security concerns were also
mentioned asimportant reasons[18,36]. Technical reasonswere
less stressed by this study’s respondents, but were highlighted
in other studies [18,25]. Nevertheless, making the app
compatible with older smartphones could be important to
enhance its use, as 9.4% (93/991) of this study’s respondents
had compatibility issues. Still, an important proportion of
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respondents (183/991, 18.5%) did not possess a smartphone
and, therefore, were excluded from using this contact tracing
technology. To be able to reach members of this population
who are interested in digital contact tracing but do not possess
a compatible smartphone, an adapted contact tracing system
could be proposed that complements the use of CTAS, namely
Bluetooth tokens [37,38]. This system could help cover people
without a smartphone or those who prefer not to use a CTA
[39].

In contrast with the study by von Wyl et al [18] among Swiss
citizens, more Belgian respondents were concerned about the
app’s battery use. Moreover, lack of trust in government was
expressed by a limited number of Swiss respondents. By
contrast, more Belgian respondents feared the government’s
use of the collected data (189/991, 19.1%). In addition, almost
one-fifth of nonusers (176/991, 17.8%) stated that they do not
trust the app. Concerns of government surveillance at the end
of the pandemic was al so an important reason for not installing
the app in a five-country survey [17]. In other words,
nonadopters need to be convinced of how users privacy is
protected. Stressing the data-minimizing solution that has been
adopted not only protects users privacy rights but aso
stimulates broader support in the population [40]. Therefore,
increasing the readability of the privacy policy could reassure
potential users and increase app adoption [41].

Another important reason given by nonusers was feared stress
when using the app (208/991, 21.0% of current nonusers).
Therefore, clear explanations should be given in the app, aswell
asin video animations on the app’swebsite, regarding the steps
to take when confronted with a message that one has had a
high-risk exposure. At this stressful moment, users need
assistance in carefully taking the right steps to get tested and
engage in protective measures. However, user statistics of
Coronalert revealed that 37% of all app users who received a
positive COVID-19 test result—in total, some 20,000
users—confirmed their status through the app, which
automatically and anonymously informed close contacts that
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they have been near someone who has tested positive [42]. In
other words, almost two-thirds did not engage in this essential
step to warn other users. Therefore, more accompaniment is
needed when users are confronted with this stressful news, to
encourage them to engage in warning other users. In general,
more information is needed about how the app functions, as
other research found there are some important misconceptions
about the possibilities and limits of contact tracing technology
[25].

The study also found out that some potential users still need to
be convinced of the app’s potential impact. In total, 31.1%
(308/991) of individualswho did not install the app saw limited
advantages in using it. Although some contact restricting
measures were in place when the survey was fielded, the app
could still proveitsusefulnessin tracing risky contactsin shops
and other public places that were open. Stressing the potential
impact of the app is important to augment individuals' uptake
intention. Previous research found that the strongest predictor
of app useintention among potential userswastheir expectations
concerning the performance of the app to augment their
knowledge of potential confrontation withaCOVID-19positive
contact and how it could help circumvent the spread of thevirus
[1]. Therefore, testimonials from users and influencers on
genera media and social media could be used to inform
nonusers about their positive experience with the app
[1,18,39,43]. In Belgium, public broadcasters and other media
have explained Coronalert’'s functioning. However, when
launching the app and at the time of this survey, only textual
information was included on the website and on the app
explaining the app’s functioning. No video animations were
available on the website or on the app that clearly explained
how Coronaert functions [44]. This contrasts with other
countries, where video animations clearly explain how the
implemented CTA works and aso touch on sensitive issues,
such as privacy [45].

Thisstudy’sresults further show that asmall part of the sample
(144/1850, 7.8%) have installed the app on their smartphone,
but eventually decided not to activate it. This group, who were
first convinced to download Coronalert but then hesitated to
use it, could be further informed about the advantages of app
use. Additionally, some of their concerns could be countered
by explaining how the app protects users privacy by not
identifying nor individually locating users; at the same time,
the advantages one has in using the app could be stressed in
order to dispel their doubts. Moreover, Coronalert and other
CTAsareincreasingly interoperablein EU member states [46].
Thiscould be stressed as an important advantage when traveling.

Another category of respondents first downloaded the app but
eventually uninstalled it from their smartphone (64/1850, 3.5%).
They gave similar reasons to those of the nonadopters. For
instance, respondents who uninstalled the app stated that they
experienced difficulties using the app. It would, therefore, be
important for app developers to gain in-depth insight into the
issuesthat former users have experienced. M oreover, additional
usability research could be conducted, as previous research
among potential users found issues related to the
understandability of CTAs, doubts concerning their usefulness
and privacy, and which follow-up actions were expected after
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arisk exposure notification [47]. Moreover, previous research
analyzing media content concerning the implementation of
CTAs has identified thresholds and challenges experienced by
users and showed the need to intensify communication about
the benefits of using the apps [48]. By scraping social media
and analyzing app users reviews, comments, and reported
technical issues, developers could collect input to address
reported issues and further develop CTA functionalities[4,49].
Also, by conducting in-depth interviews with potential users
and analyzing media coverage on CTAS, the framing of the
app’s functionalities and discussed issues can be detected [50].

The study further found that nonusers were significantly less
convinced than users of several potential contributions of the
app during this pandemic. While a majority of users (445/649,
68.6%) were convinced that it can contribute to diminishing the
spread of the virus, only one-third (393/1201, 32.7%) of
nonusers agreed. Users were also more convinced that the app
helps the government in itsfight and is quicker than traditional
contact tracing, while, at the sametime, respecting individuals’
privacy. This corroborates the already-stressed importance of
making theimpact of using Coronalert more concreteand visible
and, at the same time, showing how the system respects users
privacy. Communication campaigns could stress specific
individual and societal advantages of contact tracing. Moreover,
research into the reasons that could trigger nonusers to adopt
the app could be used to lower thresholds for nonadopters. For
instance, vulnerable groups (eg, senior citizens and individuals
with comorbidities) and groups with a high potential to spread
the virus, because they are frequently in contact with other
people outside their household, could be targeted by specific
campaigns to drive them to adopt the app [51].

Finaly, this study also assessed the potential support for
additional functionalities. Among both users and nonusers,
functionalities that focus on information were considered more
acceptable than options concerning control and access. For
example, users were most in favor of being informed that they
had visited a place where people were present who had been
diagnosed with COVID-19. Thiswould need adaptations of the
current system, aslocation isnot recorded. An alternative would
be to have check-ins in public places, so visitors would be
informed if they have been in proximity with confirmed
COVID-19 cases [52]. Moreover, a majority of users and
nonusers were in favor of expanding the app’s mobile health
functionalities, by including more information and advice on
how to prevent infection and recognize symptoms as well as
being able to get in touch with a health professional for advice.

Whilethe possibility of using the app asagreen card for events,
school, and workpl ace access was most favored in the “ control
and access’ category, overall acceptance wasrather low. Among
the users, only half of the respondents agreed that this kind of
functionality should be implemented. Among nonusers,
acceptance was even lower, with a big majority of the
respondents indicating that they are not in favor of this option.
These results correspond to aUS study that found that aminority
of young adultswerewilling to accept digital surveillance prior
to participating in activities in public places (eg, concerts and
restaurants) [53]. The EU Digital COVID Certificate includes
information on citizens' vaccination, test, and recovery status
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[54]. However, our results indicate that public support among
Flemish citizens for such implementations is low. In sum,
governments and app devel opers need to strike the right balance
between finding appealing new functionalities that stimulate
app uptake and sustained use, while addressing privacy and
other issues voiced by potential users[3].

Several limitations apply to this study. First, although our
sample's strata were based on the proportions reported by the
country’s official statistics concerning age, gender, and
education level, we may have missed specific groups, more
particularly, individuals who are disadvantaged in terms of
income, health status, or other characteristics. Relatedly, it is
possible that our sample was prone to self-selection bias, given
that members of the panel were free to participate in the study.
However, we aimed to counter thisbias by relying on astratified
sampling procedure, following federal statistics of the
sociodemographic profile of Belgian citizens. Second, as the

Walrave et al

pandemic and subsequent measures still develop, further
research is needed on app use intention, actual usage, and
discontinuation of use in time periods where more or less
restricting measures are in place. Therefore, it could be
important to conduct longitudinal research or comparative
research between countries that have different levels of
COVID-19—~elated measures, as motivations to adopt CTAS
may fluctuate depending on the measures in place that limit
social contact. Further comparative research could also be
encouraged to address the reasons for nonadoption or
discontinuation of use. By conducting research in countrieswith
different political systems, the role of trust in government and
other institutions involved in the devel opment and depl oyment
of CTAs could be further investigated [17]. Finally, this study
focused on public support for new functionalitiesin one country.
Future research might investigate which specific combination
of functionalities works best in which countries and among
which specific target groups [3].
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