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Abstract

Introduction: eHealth applications have been recognized as a valuable tool to reduce COVID-19's
effective reproduction number. In this paper, we report on an online survey among Dutch citizens
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1 Introduction

It is spring 2020 and the COVID-19 pandemic has the world in its grip. Infection with COVID-19 can
lead to a simple cold or no symptoms at all, while it can also rapidly develop into a life threatening

ApSie, s S e s R S R, Sl e e S e S e e e i i e e

antecedents of acceptance of 1) a mobile application for COVID-19 symptom recognition and
monitoring, and 2) a mobile application for contact tracing.

2 Methods

To identify antecedents of acceptance of a mobile application for COVID-19 symptoms recognition
and monitoring (hereafter: symptom app), and a mobile application for contact tracing (hereafter:



2.1 Survey

The online survey (see appendix 1) consisted of four parts. The first part included questions on
demographics, the second part contained questions related to perceived health, the third part
eonsisted of nuestinns related tn the fear nf a COVIN-19 infectinon. and the final nart included

2.1.1 Demographics

We assessed gender, age, smartphone use, educational level (student, primary school, secondary
school, high school, bachelor's degree / University / PhD), work status (unemployed and searching
for work, not able to work due to illness, volunteer work, part-time work, full-time work, retired,
student), income level (below average wages, average wages, above average wages) and living
status (living alone, living together, other). We assessed the participants’ attitude towards
technology, using the Personal Innovativeness in the Domain of Information Technology scale by
Agarwal & Prasad, 1998 [10], consisting of four statements and accompanied by a five-point Likert
scale (ranging from 1 (strongly disagree) to 5 (strongly agree)). Finally, we also asked whether
participants were (once) infected with COVID-19. The answer options for this question were: Yes, In
doubt, or No.

2.1.2 Perceived health

To assess perceived health, we asked participants to complete three questions. These questions
were used previously to assess perceived health among Dutch citizens [11]. These
questions/statements were: 1. How would you describe your health?; 2. How concerned are you
about your health?; and 2. | am ill more often than other people of the same age and sex. These
were accompanied by a five-point Likert scale ranging from 1 (bad, not concerned and totally
disagree, respectively) to 5 (excellent, very concerned and totally agree, respectively).

2.1.3  Fear of COVID-19
The participants’ fear of a COVID-19 infection was assessed by means of four questions related to
this topic.

- Have you been concerned about the outbreak of the COVID-19 virus in recent weeks?
[five-point Likert scale, ranging from 1 (not at all concerned) to 5 (extremely concerned)];

2.1.4 Intention to use

Finally, participants were asked to rate their intention to use the two mobile applications: 1) a
symptom app, and 2) a tracing app. The statements for the construct intention to use were based on
Van Velsen et al., 2015 [12]. All three questions were accompanied by a five-point Likert scale



ranging from 1 (strongly disagree) to 5 (strongly agree). Next to these closed questions, respondents
were also asked what the main reasons were to ‘use’ and ‘not to use’ the mobile applications.

2.2 Survey distribution

2.3 Analyses

Data were analysed by using SPSS, version 19. Descriptive statistics were performed for all
outcomes. Cronbach’s alphas were calculated to assess internal consistency for attitude towards
technology, perceived health, fear of COVID-19 and intention to use. Next, survey scores were
interpreted for these factors as being negative (score 1 or 2), neutral (score of 3), or positive (score 4
or 5). Via a paired t-test, the difference in intention to use score between both mobile applications

3 Results

In total, 238 Dutch citizens completed the survey. Fifteen responders only completed the intention
to use survey of a tracing app as this app was presented first and these responders stopped with the
survey after these questions. Almost 60% of the responders were female and the average age was
45.6 years (SD+17.4). Only five responders (2.1%) did not own a smartphone and almost 75%
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High (4-5) 24.8%
COVID-19 infection Yes 1.3%

In doubt 18.5%

No 80.3%

3.1 Fear of a COVID-19 infection

The internal consistency of the four items in this scale was acceptable to good (Cronbach'’s Alpha =
0.78). The mean score on this topic was 3.3 (5D10.68). The majority of the responder’s opinion on
this topic was neutral (80.7%) and 16% of the responders were afraid for a COVID-19 infection. Only
a few responders (3.4%) were not afraid (table 2).

3.2 Perceived health

For the three items to assess the perceived health of the responders the internal consistence was
acceptable (Cronbach’s Alpha = 0.69). The mean score on this scale was 3.8 (SD£0.68). Most
respondents were positive about their health (58.4%).

3.3 Intention to use
The intention to use was assessed for the symptom app and the tracing app. For both scales, internal
consistency was excellent; Cronbach's Alpha symptom app = 0.96 and Cronbach’s Alpha tracing app



Tracing app (n=238

Intention to use 3 0.96 3.27 41.2% 45.4% 13.4%
(SD+1.14)
3.4 Correlations
p<0.01 p<0.01
Perceived health r=-0.088 r=-0.119
p=0.19 p=0.07

*Correlation is significant at the 0.05 level (2-tailed).

3.4.1 Llinear regression

A multiple linear regression analysis was conducted to predict the intention to use a symptom app




3.5 Main reason to use the mobile applications

An overview of all reasons the responders brought forth for using both mobile applications is
presented in table 4. The main reason (28.4%) for responders to use the symptom app, was to
control the spread of the COVID-19 virus. In addition, respondents were willing to use this mobile
application to monitor own complaints (19.0%) and to gain more insight into the spread and
svmptoms of the COVID-19 virus (16.4%).
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3.6 Main reason not to use the mobile applications
An overview of the reasons not to use the mobile applications is presented in table 5. For both
mobile applications, privacy was mentioned as the main reason (symptom app=55.7% and tracing
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4 Discussion

The aim of this paper was to identify antecedents of acceptance of 1) a mobile application for
COVID-19 symptom recognition and monitoring, and 2) a mobile application for contact tracing
among Dutch citizens by means of an online survey. A large group of the Dutch citizens (45.3%) is



including the predictors ease of use and perceived usefulness. However, since including these factors
leads to little practical results (concluding that the applications should be easy to use is a given and
does not inform design), the identification COVID-19-related factors is an important extension of
existing technology acceptance models.

5 Conclusion

This study is the first to determine the factors related to the acceptance of COVID-19 apps. Age,
attitude towards technology and fear of COVID-19 are important predictors of the acceptance of
COVID-19 mobile applications for symptom recognition and monitoring and for contact tracing.
These predictors should be taken into account during the development and implementation of these
mobile applications to secure acceptance.
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8 Summary table

What was already known on the topic:

What this study added to our knowledge:

* eHealth applications have been
recognized as a valuable tool to reduce
COVIN-19'< effective renrnduction

*  41-45% of the Dutch adults are willing to
use mHealth to prevent the spread of
COvVIn-19
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10 Appendix 1

Table 6: Survey questions and answer options in Dutch and English. (D= demographic questions / C=
fear of COVID-19 questions / H= perceived health questions / TAM-Bl= behavioural intention)
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nog een quote uit HERoS [Horizon onderzoek naar Covid-19]: ... While traditional models of disease
outbreaks largely focus on infection rates, new methods are needed to integrate
behaviour from the bottom up, and integrated in macro-level models to coordinate the

response world-wide.

Ter ondersteuning.

goed om elkaar vrijdag te hebben gesproken. Hierbij mijn “alinea” zoals gevraagd:

Heb ik je vraag hiermee goed begrepen/ beantwoord?

Wanneer wil je overleggen? Eerste stap is een concreet plan van Erasmus - TU/Delft (met name het
benaderen/ vrijmaken van de juiste mensen). Wij moeten de andere unversiteiten benaderen. Er is in vroeg



