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Abstract
Background: Contact tracing remains a critical part of controlling the spread of COVID-19. Many countries have
developed novel software applications (Apps) in an effort to augment traditional contact tracing methods.

Aim: To conduct a national survey of the Irish population to examine barriers and levers to the use of a contact
tracing App.

Methods: Adult participants were invited to respond via an online survey weblink sent via email and messaging
Apps and posted on our university website and on popular social media platforms.

Results: A total of 8,088 responses were received, with all 26 counties of the Republic of Ireland represented. 54%
of respondents said they would de�nitely download a contact tracing App, while 30% said they would probably
download a contact tracing App.

95% of respondents identi�ed at least one reason for them to download the App, with the most common reasons
being the potential for the App to help family members and friends and a sense of responsibility to the wider
community. 59% identi�ed at least one reason not to download the App, with the most common reasons being
fear that technology companies or the government might use the App technology for greater surveillance after the
pandemic.

Conclusion: Irish citizens surveyed express high levels of willingness to download a public health-backed App to
augment contact tracing. Concerns raised regarding privacy and data security will be critical if the App is to
achieve the large-scale adoption and ongoing use required for its effective operation.

Introduction
Until a vaccine or e�cacious treatment emerge, the key to limiting the harm caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) and its associated disease (COVID-19), is to identify and quarantine
infected individuals as quickly as possible. China and neighbouring countries have shown that an aggressive
public health response involving rapid isolation of infected people and their close contacts can help contain the
virus, thus reducing the number of patients requiring hospital-level care at any one time [1,2]. Asymptomatic and
pre-symptomatic spread of COVID-19 further underlines the importance of timely and effective contact tracing
[3,4].

Given the scale and gravity of the problem, novel software applications (“Apps”) that can potentially simplify the
laborious work of contact tracing are a tempting prospect [5]. These Apps use modern smartphone technology to
record details of other smartphones in the user’s vicinity, record smartphone location, or both, to determine the
recent contacts of those who subsequently test positive for the virus [6]. Whilst the evidence for contact tracing
Apps is limited, in a global pandemic with a novel virus many countries have designed and deployed Apps before
their e�cacy can be proven [7].

Researchers from the University of Oxford have estimated that if 56% of people were to download an ideal
contact tracing App in the UK, this would be enough to control the disease by itself [8]. However, the authors
clearly state in the same document “lower numbers of App users will also have a positive effect.” Indeed, the
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designers of Singapore’s TraceTogether App state that these Apps should be viewed as an adjunct to a human-
fronted process and not a panacea to end the pandemic [9].

The technological and privacy challenges associated with such Apps are considerable, and there is much for
governments and public health bodies to consider [10,11]. The announcement of the “Exposure Noti�cation”
Application Programming Interface (API) as a joint venture by software companies Google and Apple on 20th May
2020 introduces a more direct means to access the Bluetooth technology harnessed by earlier Apps [12,13]. The
Irish government have committed to building a free-to-download, free-to-use Irish contact tracing App based on
the Exposure Noti�cation API. The initial speci�cation document states that anyone will be able to use the App if
they have a smartphone that is “less than 5 years old” [14].

It remains unclear what proportion of a population must use a contact tracing App for it to make an effective
contribution to a COVID-19 response. It will be dependent on many factors, including the App’s technological
e�cacy and the burden of COVID-19 in communities. However, what is clear is that any contact tracing App
solution can only be effective if it is trusted, downloaded and used by a signi�cant number of citizens. The more
people that download and use the App, the more the number of contacts between people will be silently logged by
the App.

This study aims to gather evidence from the general public via an online survey concerning contact tracing Apps
and relevant barriers citizens of the Republic of Ireland (RoI) consider important to the adoption of such
technologies. Whilst a pandemic of this scale has not been witnessed for more than a century, this is the third
worrying outbreak of a potentially lethal coronavirus in the past 20 years [15]. How long countries will have to
�ght to suppress COVID-19 is unknown, yet it is likely that lessons learned from this pandemic, including those
around use of technology, will prove useful for future infectious disease outbreaks.

Objective

The aim of this research is to conduct a national online survey with a large sample of the Irish population to
examine barriers and levers to the use of a contact tracing App to aid in the suppression of the COVID-19
pandemic.

Methods
A 37-item online survey was designed and piloted by researchers at the University of Limerick Graduate Entry
Medical School (GEMS), Science Foundation Ireland Research Centre for Software (LERO) and the National
University of Ireland Galway (NUIG) College of Medicine, Nursing and Health Sciences.

The �nal survey (see Appendix 1) was released via Qualtrics XM survey software [16] and featured �ve questions
adapted from the Imperial College London “Public Response to UK Government Recommendations on COVID-19”
population survey [17] and four questions adapted from the Oxford University survey of acceptability of a contact
tracing App [18].

The survey was released through social media platforms (Twitter, Facebook, LinkedIN and Instagram), the
University of Limerick website, University emailing lists and via WhatsApp Messenger group conversations on
Friday 22nd May at 12pm. The survey was live for seven days and respondents were advised they needed to be
aged 18 or older when taking the survey. 
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In light of the potential for self-selection bias of respondents more familiar with technology, respondents were
encouraged to discuss the survey with friends and family so that the survey could be completed on behalf of
another person who may not be a regularly online. The survey was carried out during the �rst week of easing of
widespread societal restrictions which had been in place in the RoI for the previous 10 weeks.

Ethical approval for this project was granted by the University of Limerick Education and Health Sciences (EHS)
ethics committee [study ID 2020_04_18_EHS (ER), approved 21st May 2020]. 

Statistical Analysis

All analyses were carried out in R v3.6 [19]. Descriptive statistics are used to present the �ndings of demographics
and attitudes of the respondents to the COVID-19 crisis, contact tracing and the relevant technologies.

For the primary measure of interest, willingness to download the App, the survey data were weighted by gender
and education to better re�ect the Irish population. The population distribution of gender (50% male and female)
and education (42% tertiary, 45% secondary, 13% primary or no formal education) were taken from census data
recorded by the Central Statistics O�ce of Ireland [20].

We report univariate summaries of key survey questions, with the primary response being willingness to install the
App. Chi-squared tests for association were carried out to investigate whether gender, age group, education level
or level of worry regarding COVID-19 were related to willingness to install.

Results
A total of 8,088 complete responses were recorded. Just 27 responses were returned on behalf of others.
Responses were received from all 26 counties in the Republic of Ireland, with most responses received from the
major population centres of Dublin, Cork, Limerick and Galway. The median age of respondents was 39yrs, mean
age was 41yrs. Eighty-one percent of respondents were female. Regarding highest educational attainment, 7,124
(87%) of respondents reported having a 3rd level quali�cation.

Overall physical and mental health was reported to be “very good” by 4,249 (53%) respondents, whilst 3,208 (40%)
felt their health was “moderately good”. Regarding chronic disease, 2,519 (31%) of respondents indicated they
had at least one chronic health issue. SARS-CoV-2 related anxiety in the previous week was assessed, with 878
(11%) of respondents reporting they had been “very worried”, while 4,588 (57%) were “moderately worried”.

When asked about contact tracing, 7,929 (98%) respondents understood the concept, while 7,770 (96%) agreed
they would tell public health doctors where they had been and who they had met recently, if it was important to
stop the spread of COVID-19.

Just 6 respondents indicated they do not own a mobile phone. Of the mobile phone owners, 8,036 (98%) own a
smartphone and 7,863 (98%) of these respondents had downloaded an App before and 7,781 (97%) stated that
they would not need help to download an App to their smartphone. Just over two-thirds (68%) of smartphone
owners indicated they keep their phones "very close by (e.g. in pocket, bag or on the desk) all the time". A further
2,211 (28%) indicated they keep their smartphones "very close by (e.g. in pocket, bag or on the desk) more than
50% of the time".
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The majority of respondents (7,757 or 96%) indicated they understand what Bluetooth technology is used for and
7,921 (98%) know how to turn on this function on their phone. Fifty-�ve percent of respondents (4,444) stated that
they believed Bluetooth adversely affects device battery life. Bluetooth use was common amongst owners of
smartphones, with 4,995 (63%) using it “Everyday” or “Most days”.

Use of geolocation technology was reported by 7,026 (89%) of smartphone users. Of smartphone users, 5,931
(75%) would be willing to allow the App to access the geolocation capabilities of their phone.

Respondents were asked to select from a list of options reasons that would encourage them to install the App
(see Table 1). In rank order, 6,395 (79%) felt the App would “help protect my family and friends”, 6,338 (78%) felt
“a sense of responsibility to the wider community” while 5,725 (71%) felt it would “let me know my risk of being
infected”. Additional free text responses included “if the App was shown to be effective” and “if it was shown to
be secure”.

Table 1- Barriers/Levers encouraging and discouraging App download

 

While 3,335 (41%) of respondents could see no reason not to install the App, the remaining 59% of respondents
selected at least one option from a list of 10 options. “I worry technology companies will use this as an excuse for
greater surveillance after the pandemic” was selected by 3,342 (41%) respondents, “I worry the government would
use this as an excuse for greater surveillance after the pandemic” was selected by 2,636 (33%) people and “I
worry that my phone would be more likely to get hacked” was selected by 1,742 (22%) of respondents. 

In terms of preference for choice of the App technology, 3,907 (48%) of total respondents stated it did not matter
to them. For the 4,181 who expressed a preference, 1,569 (38% of this group) preferred a Bluetooth-only App,
1,344 (32%) were unsure, 738 (18%) would like an App that uses Bluetooth and Geolocation technology and 530
(13%) would like to see a Geolocation-only App. 

Weighted analyses
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Initially 58% percent of respondents indicated they “de�nitely will install” the App, with a further 25% indicating
they “probably will install” the App. Eight percent indicated they “may or may not install”, 3% indicated they
“probably won’t install” while 6% stated they “de�nitely won’t install” the App. Following several questions
containing more detailed information about the technologies involved in contact tracing Apps and some potential
push and pull factors regarding adoption (see Table 1), 54% of respondents indicated they “de�nitely will install”
the App, 30% indicated they “probably will install” the App and 7% indicated they “may or may not install” the App.
Selection of the two remaining options for this question did not change.

There is evidence for an association between gender and unwillingness to install the App, with males more likely
to respond that they probably or de�nitely won’t install the app (11% vs 6% in females). There is also evidence for
an association with age group, with the oldest and youngest groups most likely to indicate they probably or
de�nitely will install the App. Finally, COVID related worry was associated with willingness to install – those “Not
At All Worried” about COVID were far more likely to respond that they “de�nitely won’t install” the App (34% vs 6%
or lower in those more worried about COVID).

Table 2- Participant demographics, Education, COVID-related worry and Health Self-Report versus Final Intention to Download HSE Contact

Tracing App – Unweighted Totals and Weighted Responses shown.

 

Discussion
Summary of main �ndings

This survey has found considerable willingness amongst Irish citizens to download a public health service-
endorsed COVID-19 contact tracing App. It was an acceptable intervention to a large majority (82%) of our
sample. This did not alter signi�cantly following mention of the type of technology involved, or issues
surrounding tracing of close contacts or location data.
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Our sample was heavily skewed toward female participants, those with higher educational attainment and the 18-
29yrs and 30-41yrs age groups were overrepresented when compared to the Irish population. This is partly
explained by our survey invitation gaining traction with the online “followers” of a popular female Irish general
practitioner who encouraged completion of the survey. This single endorsement led to almost 3,000 responses
being received from young females in a 24-hour period. However, weighting for gender did not signi�cantly
change the primary outcome measure of willingness to download the App. Forty-two percent of Irish citizens
possess a third level quali�cation, compared to 82% of our cohort. Higher educational attainment has an age
gradient in Ireland [20] and thus this may be partly explained by the fact our sample was younger than the
population, yet likely also re�ects our chosen methodology where participants were primarily recruited using
online platforms.

Ninety-two percent of our cohort reported good or very good health, which is greater than the 84% seen in the
Healthy Ireland survey report 2019 [23]. Regarding chronic disease, 69% of our cohort reported no chronic illness,
which is in line with the 68% reported in the Health Ireland survey. Poorer self-reported health status did not
translate to increased willingness to download a contact tracing App. Indeed, those with “very good” health were
most likely to “de�nitely” download the App. However, respondents’ level of worry about COVID-19 in the past
week did in�uence expressed willingness to download the App. Whilst 2% of those “Very Worried” about COVID-19
would de�nitely not install the App, 38% of the 478 respondents “Not At All Worried” about COVID-19 said they
de�nitely would not install the App. This may be a relevant area for public awareness campaigns when the Irish
App is released.

Smartphone ownership of 98% is higher than the 91% reported in the 2019 Global Mobile Consumer Survey [24]
and may be explained by the ease with which online surveys can be taken using a smartphone’s Internet browser.
That 96% of respondents keep their phone very close by more than 50% of the time is important if detection of a
smartphone’s Bluetooth signal by the App will act a proxy for its owner’s precise location.

Whilst a number of responses were received from people aged 65 and above (563 (7%)), very few responses were
received on behalf of other people. It was hoped to capture more opinions from less technologically-adept citizens
in this survey by encouraging respondents to discuss it with friends and family. Of the people aged 65 and above,
14% were very worried about COVID-19, 91% had a smartphone and 91% said they would probably or de�nitely
install the contact tracing App.

While selection bias and other sampling issues inherent in online surveys are well described, online survey
methods are quick and can be used to reach a wide audience [21, 22]. The latter characteristics of online surveys
were attractive in the early stages of this pandemic and have allowed us to quickly inform a national discussion
concerning the Irish contact tracing App. However, planned qualitative work will be critical to gather opinions and
attitudes of underrepresented and hard to reach cohorts if App deployment is to avoid a digital divide that mirrors
well established socioeconomic patterns of engagement with the healthcare system.

A good level of knowledge of Bluetooth technology and prior use of Bluetooth technology was reported by the
majority of our respondents. However, if the Google/Apple Exposure Noti�cation API bypasses the manual step of
turning on Bluetooth and enabling the App to access it, these �ndings may not be as relevant. A large portion
(3907 (48%)) of respondents indicated they had no preference for the technology the Irish contact tracing App
uses. However, an App featuring geolocation technology was only preferred by 16% of respondents. One quarter
of respondents indicated they would not permit a contact tracing App to access geolocation data. While fully
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anonymised geolocation data in the context of the COVID-19 pandemic is not likely to cause any data protection
issues per se [25], it may hinder adoption of the App among some cohorts of the population, particularly given the
types of barriers described in Table 1.

Strengths and Limitations

This study captured data from a large sample of the general public in the Republic of Ireland using an online
survey tool. However, our sample comprised a higher proportion of smartphone owners than is seen nationally
and selection bias effects regarding more technologically adept citizens is a potential limitation. If those taking
part in this study are more or less likely to download the App compared to those who did not take part, then
willingness to download at a population level may be different to this study’s estimates. Given the nature of the
online survey, our results may represent an upper bound for willingness to install the app. Additionally, our sample
was younger than the Irish population, comprised more females and had a higher level of educational attainment
than the Irish population. However, given the size of our sample, weighting to resolve these sampling issues was
possible and did not signi�cantly alter our main �ndings (see Table 2).

Implications for research and practice

It seems that the primary driver for people’s willingness to download a public health backed contact tracing App
during the current crisis is a desire to help others and “for the greater good”. Forty-one percent of our sample did
not feel any of our presented options would dissuade them from downloading the App (see Table 1). However,
privacy issues and worries regarding technology companies, governments and hackers capitalizing on perceived
security weaknesses resulting from such an App were expressed by many respondents. Plans to release the
source code of the Irish contact tracing App are welcome and may help reassure people in this regard [14].

Analysis of free text responses yielded interesting insights and suggestions for the App. Some respondents stated
that they would be more likely to install the App if there was clear evidence that it was effective. There were also
several technology-based suggestions for the App. Battery life concerns led some respondents to suggest
integrating a feature which automatically enables Bluetooth when the user leaves their primary residence or
workplace (e.g. the App is activated when the phone is disconnected from home or work Wi-Fi). Another
suggestion involves pre-setting times for the App to be active, which correspond with their work, travel or
shopping schedule in an effort to conserve battery life. Finally, use of Bluetooth Low Energy technology (BLE)
technology where possible may be another worthwhile feature. 

Assessing willingness to download contact tracing Apps has been estimated by large surveys in the UK, Italy,
Germany, France and the US. In keeping with our study, 75% of respondents in these countries indicated
comparable willingness to download a similar contact tracing App [26]. How intent to download translates to
actual downloads and ongoing use remains to be seen as contact tracing Apps in the countries listed above are
all in development or in early stages of deployment.

However, Singapore deployed their TraceTogether App in late March and 10 weeks later, as of early June, 28% of
Singaporeans have downloaded the App [27]. In Australia, 64% of respondents in a large survey conducted in
early April stated they would download a Bluetooth tracking App [28]. Follow up survey by the same research
group 12 days after launch of the Australia “COVIDSafe” App established that 44% of respondents had
downloaded the App [29]. Of respondents who downloaded the App, 1 in 10 were not using it. At a population
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level, it is estimated that approximately six million Australians (20% of the population) have downloaded the
COVIDSafe App [30]. Iceland is considered to have had the most successful adoption of a national contact
tracing App, and currently almost 40% of their population of 340,000 have voluntarily downloaded the Rakning-19
App [31,32]. China and India have made use of COVID-19 Apps mandatory [33] but it is unlikely western
democracies will opt for this strategy.

Each country’s response thus far to COVID-19 is so varied, from testing to media reporting, that it is no surprise
that a one-size-�ts-all approach is unlikely to exist for COVID-19 Contact Tracing Apps. There are a number of
technological issues that are likely to negatively impact on download and usage rates. The App being developed
for the Republic of Ireland will only work on newer smartphones and all smartphone users will need to update
their operating system to install the new API being developed by Google/Apple. Each of the barriers described
here presents an additional hurdle for an undetermined proportion of the population, and each will lead to
incremental reductions in App usage.

Conclusion
To date, the international evidence for contact tracing Apps remains limited. Despite this, our study indicates a
signi�cant majority of the Irish general public are currently willing to download an App which aims to augment
our existing contact tracing process. Issues raised around privacy, data protection and some mistrust of
technology companies and government remind us that any App will need to have transparency at its core and
de�ned timelines for operation. 

App download and ongoing use are two separate challenges, and to ensure both occur it will be important to
generate evidence that this App is useful to our country’s contact tracing efforts. While it is di�cult to quantify the
bene�t of a single measure when several measures are simultaneously active, it may be bene�cial to keep the
public informed on key data relating to the App, including downloads, active users and numbers of cases where
the App has helped contact tracing efforts as a method of promoting adoption and ongoing use. People have
indicated a clear willingness to help but experience from other countries shows that such willingness does not
always translate into action. Allowing the general public to see in real-time the public health bene�ts of this App
may help promote the App and maintain public interest.

Irish citizens surveyed are very familiar with Bluetooth technology and expressed a preference for Bluetooth-
based App rather than a geolocation based App. Given this, and the additional data protection concerns
associated with geolocation data [34], the plans for the Irish App to use Bluetooth technology are likely to be more
acceptable to the Irish public. However, messaging around privacy, data protection and the role that the
Google/Apple API plays in the App design will be important. Our results also suggest public health campaigns
encouraging use of the App should focus on the key messages of the seriousness of COVID-19 disease and
around the bene�t to family, friends and communities of reducing COVID-19 spread.

Data from other countries suggest a signi�cant response to contact tracing Apps by early adopters, followed by a
swift plateauing in the population. In addition, as countries continue to reduce transmission and overall
healthcare burden from COVID-19 effectively, general societal concern is likely to decline. However, with the
considerable uncertainty that prevails with the COVID-19 pandemic and the likelihood of further outbreaks, it
seems prudent for all countries to continue contact tracing App development.
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Note- The authors of this study plan to repeat this survey after the App being developed has been deployed in the
Republic of Ireland.
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