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Summary 
Digital contact tracing (DCT) is the application of digital tools to assist with identifying and informing close contacts of a COVID-
19 case. DCT is a potential solution to capacity constraints of current manual contact tracing processes. Expert opinion from 
contact tracing professionals rarely informs public discourse on the benefits and limitations of DCT solutions. Three focus groups 
were undertaken in New Zealand to understand benefits and limitations of DCT solutions from contact tracing professionals. One 
was with the National Investigation and Tracing Centre (NITC) and two were with Public Health Units (PHUs). Participants high-
lighted four key themes including: (i) equity, (ii) privacy, (iii) communication and public perception and (iv) the operational model. 
Participants were concerned DCT solutions could exacerbate existing health inequities due to lack of access to, or familiarity 
with, technology. Poor communication and public understanding of DCT were seen as a major threat to both the efficacy of DCT 
solutions and the wider COVID-19 response. Most importantly, end-users were cautious of the operational model for DCT data 
that might: (i) attempt to replace manual processes that cannot or should not be automated by technology (case investigations, 
follow-ups); (ii) place undue burden on citizens and (iii) increase the workload for the current system beyond its capacity, for 
unproven or limited benefit. To be effective, contact tracing professionals believed DCT technologies must have strong privacy 
safeguards, a clear and simple communication strategy, interoperability with the existing contact tracing system and a foundation 
of health equity.
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BACKGROUND
The global COVID-19 pandemic highlights the impor-
tance of accurate and timely contact tracing. Digital 
contact tracing (DCT) is a potential solution to capac-
ity constraints of current manual tracing processes 
(Von Wyl et al., 2020). Modelling studies have demon-
strated reductions in secondary cases if DCT solutions 
are used together with other public health measures 
(Ferretti et al., 2020; Hinch et al., 2020; Kucharski et 
al., 2020; Plank et al., 2022). However, there remains 
limited empirical evidence of the efficacy of DCT tech-
nologies (Anglemyer et al., 2020). Despite the lack 

of empirical evidence, most countries, including New 
Zealand, have embarked on and implemented some 
form of DCT technology.

The focus of DCT technology research has been 
on modelling its effectiveness (hypothetically, could 
it help?) (Ferretti et al., 2020; Hinch et al., 2020; 
Kucharski et al., 2020; Plank et al., 2022); public 
acceptability (will the public accept its implementa-
tion?) (Altmann et al., 2020; Colmar Brunton, 2020); 
privacy and legal issues (is it lawful? and does it 
impact rights to privacy?) (Von Wyl et al., 2020) and 
equity focus (how will its implementation increase or 
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decrease health inequities?) (Von Wyl et al., 2020). 
However, more practical issues of technology interop-
erability with existing contact tracing infrastructure, 
the public health capacity to implement and use data, 
and the potential adverse public health impact of these 
technologies are largely absent. There are calls for 
the wider issues of DCT such as de-centralization of 
public health and corporate influence to be discussed 
(French et al., 2020). End-users, that is contact trac-
ers and contact tracing policy professionals, are likely 
to provide the expert knowledge to better understand 
the operational constraints and ethical challenges of 
DCT technologies from a public health perspective. 
However, the views of these health professionals in 
epidemic response situations are rarely represented 
(Walker et al., 2020).

In New Zealand, multiple reports highlighted sys-
temic problems in the contact tracing systems that 
led to inefficiencies and health inequities (Allen and 
Clarke, 2020; Contact Tracing Assurance Committee, 
2020; Verrall, 2020). DCT was proposed to help con-
tact tracers improve the speed and accuracy of contact 
tracing; some DCT solutions were designed with the 
specific intention to reduce existing health inequities. 
In response, in mid-2020, the New Zealand Ministry 
of Health (MoH) established a Contact Tracing 
Technologies Research Programme (‘the Programme’). 
The Programme included research around a Bluetooth 
contact tracing card (‘Card’). The card did not con-
tain location-based technology, such as GPS, so user 
locations were not tracked. Algorithms on the card 
assessed the radio signal strength indicator (RSSI) over 
the duration of an encounter to identify close contact 
interactions. A full technical assessment of the Card was 
completed by the New Zealand Defence Technology 
Agency and is publicly available (De Lautour et al., 
2020).

The Programme included: (i) a public field trial 
of the Card in a community in Rotorua; (ii) a tech-
nical trial of the Card in a controlled setting; (iii) 
consumer research on the public acceptability of the 
Card; (iv) privacy impact assessments; (v) equity 
reports and (vi) focus groups with contact tracing 
professionals. This research reports on three focus 
groups with end-users on the potential for the 
Bluetooth card and phone-based applications (from 
here on simply referred to as ‘DCT technologies’) 
to facilitate contact tracing processes. The research 
aimed to understand how contact tracers and con-
tact tracing policy professionals would use digital 
contact data (i.e. COVID phone App or the Card 
being tested) within the existing contact tracing 
infrastructure and consider how effective these tech-
nologies might be at capturing contacts and enhanc-
ing contact tracing.

METHODS
This research adopts a pragmatic interpretive framework. 
Pragmatic frameworks are beneficial when the focus of 
inquiry is ‘what works?’ and ‘how does it work?’(Cre-
swell and Poth, 2016). Pragmatic approaches are useful 
when researchers are interested in understanding an issue 
(in this case, DCT technologies) and learning about their 
potential strengths and obstacles.

Primary qualitative data were collected in Wellington, 
Auckland and Palmerston North, New Zealand. Three 
focus groups were conducted. The first focus group 
was face-to-face with the National Investigation and 
Tracing Centre (NITC), based within the MoH in 
Wellington on 14 October 2020. The NITC was estab-
lished in 2020 to support case investigation and close 
contact tracing to manage and monitor infectious noti-
fiable diseases (Ministry of Health, 2020a). The NITC 
is responsible for ensuring providers and other staff 
have access to the National Contact Tracing Solution 
(NCTS), an IT system that supports the end-to-end con-
tact tracing process. When required, the NITC ensures 
that close contacts of COVID-19 cases are called within 
48 h of registration by the Public Health Units (PHUs) 
by operating through call center providers.

The second and third focus groups were with case 
investigators from two different PHUs. The 12 PHUs 
across New Zealand are responsible for delivering 
public health services with a focus on environmental 
health, communicable disease control, tobacco control 
and health promotion programmes. PHUs conduct the 
initial case investigation of an index case, which iden-
tifies close and casual contacts (Ministry of Health, 
2020a). PHUs also provide health and social support 
for the case and follow-up services. One focus group 
was face-to-face on 15 October 2020 and the other 
was via Zoom on 2 December 2020.

All focus groups were held at the participants’ 
workplaces, with lunch provided and a general sense 
of informal professionalism. All participants received 
the information sheet and consent form before the 
focus group, and were reminded in person about con-
fidentiality issues. Conducted over 60–90  min, each 
focus group began with whakawhanaungatanga/intro-
ductions. The interview guide was designed to allow 
participants to provide their expert opinion on DCT 
technologies in general. Two examples were used 
throughout, a hardware-based Card solution (‘Card’) 
and a software-based phone solution (an app).

Focus group discussions were audio-recorded for 
thematic and interpretive analysis (Wolcott, 1994; 
Braun and Clarke, 2006). Field notes were written up 
after the focus groups, including preliminary reflec-
tions about emerging themes. A mix of NVivo software 
and marking up Microsoft Word transcripts was used 
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to analyse the audio-recordings and the field notes. 
Coding was done independently by RE and TC, then 
combined for coherence. RE had 21 codes, TC had 
eight codes, of which three were the same as RE. Upon 
further discussion, including with the wider research 
team, these codes were collapsed into four distinct 
themes. Memos, reflecting on the transcription, were 
written during the analysis. The wider team reviewed 
the draft thematic analysis.

RESULTS
Table 1 shows participants’ demographics. The major-
ity of participants were aged over 45 years. Job roles in 
the NITC were a mix of operational, clinical and man-
agerial positions. PHUs included public health nurses, 
health protection officers, contact tracing team leads, 
communicable disease nurses and an administrative 
technician.

Four key themes were identified: equity, communi-
cation and public perceptions, privacy and operational 
model. Each theme is explained and supported with 
indicative quotes.

Equity
Equity is central to public health work and was impor-
tant for participants. This was succinctly expressed by 
a NITC participant,

If we’re not using the technology to improve equi-
table outcomes, should we be using it at all? A col-
league has described the first outbreak … affecting 
the traveling well [i.e. people who could afford to 
travel], and actually the second current outbreak … 

largely Pacific populations. We know that as a virus, 
COVID-19 will find vulnerability within society. So 
actually, it [equity] has to be front and centre of any 
consideration around development of tools. How 
much does this cost, and is this more beneficial for 
equitable outcomes as opposed to using that money 
to do something that responds directly to the needs 
of the most vulnerable communities? So, I think the 
trade-off of resources is top of mind (NITC).

The PHU focus groups were also cognisant of equity 
and diversity issues, raising concerns about access and 
efficacy for marginalized populations,

I have a concern about an assumption that … that 
everyone has a cell phone. Because there’s a huge 
population of the very young and the very old that 
don’t. Those two groups may be the most vulnera-
ble (PHU).

There’re the poor people who can’t afford it 
[phone], the older generation don’t know how to 
work them, … [and] It’s not an easy thing to actu-
ally be able to download and to be able to use [the 
COVID App] (PHU).

Similarly, there was concern about availability of tech-
nology, a barrier that was noted from PHU staff,

Some of those families especially in South Auckland 
with a high population of Pacific people there, 
there’s only one phone in the family. If you have 10 
people in those families and Dad only has the phone 
that’s for everybody. … The one person who had 
that phone will get a ping from the Card or from 
another App, and it pays to ask that person is there 
anybody else with them at that moment when they 
were pinged. … That was what we learned up there 
from some of the families (PHU).

A possible solution to this issue was a suggestion, 
‘What about if you just gave people phones’ (PHU).

Privacy
Privacy concerns were clearly an issue and a challenge 
across the focus groups. The current system does not 
allow for full investigation due to privacy issues,

We have no ability because of privacy to pull [indi-
vidual data] and know who the individuals are, who 
they have been at the event with, you can push the 
notification [asking people to make contact with 
the contact tracers] but you can’t pull. So, in some 
ways, we have lost the ability to know who those 
individuals are to get in contact with them (NITC).

Table 1: Participant demographic characteristics

 Total 

Total 23

Ethnicity

 � NZE 18

 � Māori 2

 � Other 3

Sex

 � Male 7

 � Female 16

Age

 � 25–34 5

 � 35–44 3

 � 45–54 8

 � 55–64 7
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Further, indicatively it was suggested, ‘it [new technol-
ogy such as the Card] has to have very strong privacy 
controls around it’ (NITC focus group); and similarly,

I think one of the questions that often comes up 
when you are talking about this, what exactly are 
you going to be collecting? A lot of people are 
scared about what information is going to be col-
lected about them and then what is going to happen 
to that information (PHU).

The contact tracing systems currently used do not 
allow for centralized information, therefore linking 
contacts is more difficult. Increased capacity to elec-
tronically link data for tracing was discussed, with a 
NITC participant noting, ‘It has been raised and recog-
nised that [it would] take a change of legislation, which 
is impossible now but might be in the coming times’ 
(NITC). A central issue was the privacy versus efficacy 
challenge.

In one PHU, it was also recognized that their staff 
needed to be clear about how the technologies worked, 
‘Some of it is about us having a good understanding as 
well, about how that technology works’ (PHU). Privacy 
was therefore connected to the communications issues 
presented below, with simplicity and clarity needed to 
ensure PHU staff, and the public, understand both the 
technology and how the data will be used and accessed.

Communication and public perceptions
Visibility, simplicity and some frustrations were at the 
forefront of participants’ concerns about how the pub-
lic understand and hear messages about COVID-19. 
For example, ‘making sure that there is good visibility 
of contact tracing in the work that we do’ was impor-
tant to the NITC group. There was a clear focus on 
‘how people will receive this [digital contact tracing 
technology]?’ (PHU), with all participants cognisant 
of public perceptions of Government overreach and 
surveillance.

Focus group participants were very aware of the 
importance of having the public informed, on board 
and actively participating in the collective COVID-
19 response. The current COVID App was seen as 
useful, and even with variable use, simple to use. The 
limitations regarding cell phone ownership, cover-
age, disability, etc. were noted, therefore there was 
an openness to improvements from the status quo. 
In fact, it was noted the COVID App was not being 
fully utilized, ‘Even though the App is doing a lot of 
good things, in some ways it’s not fully enhanced 
the process and created difficulties in some areas’ 
(NITC).

Public perceptions and communication are linked, 
such as issues related to technology and its capacity,

I think what people don’t necessarily know or 
understand is the enormous amount of progress 
we’ve made from a technology perspective in this 
space. I do think that needs to be really clear. We’re 
not working off spreadsheets anymore. That’s 
where we started. We now have a national system 
that everybody signs up to, that is integrated into 
the National Health Index and other databases, 
that is a clear connection to a number of things. So, 
we’re not working in a technology vacuum (NITC).

And issues related to definitions,

The public, they don’t really understand what the 
difference is between a close and a casual contact 
(NITC).

The PHU staff also commented on this public under-
standing of the technology issue,

I don’t think that is widely known that is how that 
works. Because I’ve actually been on the door of a 
place as people coming in asking them to sign in 
with the App. We will get a lot of people say no 
because they think—when you talk to them they 
think information is going direct to the government 
and that it can be accessed at any time (PHU).

There was some frustration about the lack of under-
standing from the public on what contact tracing 
involves, or at the very least highlighting the impor-
tance of understanding current perceptions and expec-
tations and communicating carefully and consistently.

As government employees, the focus group partici-
pants were very aware of who they report to and the 
subsequent pressures,

It’s the political pressure and the constant ‘more 
information, more information’ requirements and 
having this perception that that adds value and 
actually will keep us safer (NITC).

Similarly, how the information is communicated was 
widely commented on,

All of us from a caller in a call centre, to a poli-
tician, to us here, everybody and the public need 
to share an understanding of some key things. The 
more layers of complexity we put in, the harder it 
is to achieve the overall result of stopping transmis-
sion (NITC).
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There was unanimous agreement that communication 
needs to be simple and consistent, ‘If you have that 
confusion there’s chaos. We’re worried about chaos. 
We need simplicity’ (NITC). Similarly, a PHU partici-
pant noted, there are ‘still a lot of naysayers out there’, 
therefore there needs to be a lot of communication on 
this, ‘to get people to buy into it’ (PHU).

Operational model
The operational model covers the processes and mech-
anisms for contact tracing. There were concerns or 
considerations about the process itself, data (sover-
eignty), workload and ease of use.

I think it’s just such a change in the operating model. 
I think that this all needs thought. I don’t think that 
we’ve thought out all of these pathways and potential 
ways people want to communicate with us (NITC).

Not 100% sure how the benefits will be better 
than what we do now… how are we going to oper-
ationalise it (PHU)?

Considering the Card, it was noted ‘we have to be very 
conscious about what the unintended consequences are 
of these tools?’ (NITC) and an awareness that technol-
ogy is only part of the toolbox,

There’s always going to be a need to have a conver-
sation with the close contacts. I don’t think we will 
ever get away from that. Even if we are able to get 
a notification to them we will still need to follow up 
with the phone call (NITC).

Keep in mind what our game is, 80% in 48 hours. 
If we get 80% that’s good enough cause it’s a game of 
speed. … If we miss 20% that’s fine because we’ll still 
be below the r value. That’s our target, we get 80, we’re 
below 1, we’re winning. Spending all this extra time to 
get to up to 90 might actually slow us down (NITC).

A key concern or consideration from the focus group 
participants was efficacy of the operational model, that 
is, the whole framework in which contact tracing is 
operationalized. Regarding new technologies, all focus 
groups said that any changes needed to have evidence 
that efficacy would be improved across the model. 
Participants were not negative about possible changes, 
‘If there were ways we could get through [using new 
technology] I think it really could be of a huge benefit’ 
(NITC) and it could be ‘helpful to get close contacts’ 
(PHU). But in a note of warning,

It means quite a change to the operation model. We’ll 
have to start considering things differently at a pub-
lic health as well as a centralised level. Because we 
will not get rid of the interview, the human contact 

is going to be always our primary source. But we are 
now going to have different sources that are going to 
give us additional or different information. However, 
the information is normally we say, people know who 
their close contacts are. With the App and QR codes 
and the Bluetooth, we won’t know that. So, you lose 
that connection between the two, …, it will change 
how we do contact tracing (NITC).

The NITC group noted the ‘art’ of contact tracing, 
where PHU staff have to investigate, follow up, talk 
with people, not in an impersonal clinical way, but 
rather working with the individual and whānau (fam-
ily), helping them to understand what is going on.

As I was saying about the art, there is always going 
to be this human element to it. Because someone 
has to assess all the data and see what’s useful and 
what’s not. It’s kind of about, can the technology 
actually make the traditional contact tracing pro-
cess better (NITC).

You can’t programme contact tracing case inves-
tigation. Cause if you think about it from a scien-
tific perspective you don’t have most of the things 
under control. You are trying to direct fast decisions 
about what to do to manage the new diseases, some 
you can’t see (NITC).

The ‘art’ comment relates to the data volume issue, as 
a NITC participant said, ‘There’s a lot of interpretation 
of information and I think that’s where … having more 
information may not help do that’ (NITC).

If a new model that includes DCT is to be instigated, 
it needs to be as clear and simple as the current model, 
and verifiably more efficacious. However, if in this ‘new 
operational model’ there is a lack of personal connec-
tion, because of an electronic alert to call Healthline, 
participants question its efficacy. What was not clear 
or understood by the focus group participants was 
how a new model would integrate the many contact 
tracing mechanisms, from personal contact to digital 
notification consistently. The operational model was 
further commented on regarding the complexity of 
digital notification, highlighting the concerns around 
a de-centralized operating model for these data; one 
where case investigators have no control over the 
number of notifications sent or whom they are sent to. 
There is no way to correlate that with what has been 
found in case investigations. Data integrity was high-
lighted as a possible issue with further technology,

We don’t necessarily know if there are duplicates 
coming through and if everything’s automatically… 
potentially going to be coming through the system. 
I suppose that scared me a little bit (NITC).
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Uncertainties about data integrity is further linked to 
public trust. That is, if ‘the Ministry’ gets it wrong, 
erosion of public trust and future compliance is likely. 
Focus group participants discussed the hard-to-reach 
contacts, acknowledging this was a data issue, but also 
potentially an equity issue, given some may be Māori, 
Pacific or marginalized communities. This concern was 
noted by an NITC focus group member,

One of the biggest problems is the few—but the 
people that we try and contact multiple times. [We] 
try and find other information for them multiple 
times and we still don’t get in touch with them. It 
remains a concern for me, I think if they are going 
to become a case then we would know about it. … 
There’s always a burning ember somewhere.

Workload issues were also raised by a number of par-
ticipants, with questions about whether something like 
the Card would increase the data available, but not 
necessarily the efficacy of contact tracing. That is, con-
sidering the trade-off between data management, time 
and effective contact tracing, as NITC participants 
noted,

That means that if we had to talk to all of them 
[potential close contacts identified by the Card], 
some process that can’t manage volume efficiently, 
then that could slow everything down and speed is 
everything (NITC).

The main concerns I have around it are the 
capacity to respond to the work that it generates so 
it relates a bit to the operating model and thinking 
about the best use of finite resources (NITC).

Similarly, the PHU staff questioned the cost-effective-
ness of new technology in relation to the workload and 
‘resource intensive issues’.

Workload concerns extended beyond traditional 
contact tracing work to those related to reporting to 
media, ministers and the public. If the data were avail-
able, there were concerns about doing endless informa-
tion requests,

So, we would do a push notification to say you have 
symptoms go and have a test, so the next thing will 
be that we need to monitor that.

It’s true, no I’m not being cynical I’m being real-
istic. That’s the problem. I’ll come back to that. So, 
if we had that option which in itself would be very 
doable. We’ll do a push notification, we give peo-
ple advice, then the thing will be, well how do you 
know they did it [got tested]?

How many people of those casual contacts have 
been tested? How many have had the results back 
and who are those people?

The operational model efficacy issue is also related to 
public perceptions, with a call to keep it simple and 
easily communicated, ‘It’s necessary to promote the 
benefits’ (NITC). Another efficacy issue was the lack 
of interaction (exposure notification) with the public, 
resulting in decreased enthusiasm for using the App. 
That is, ‘all the work they [the public] do to keep track 
of their movements doesn’t result in anything for them’ 
(NITC) because there are few outbreaks, therefore few 
notifications. This may be the same for a Bluetooth-
based approach.

Who controls, owns and manages the data was also 
a consideration for the focus groups. Te Arawa were 
acknowledged by the NITC group as ‘leading a lot of 
the work’ in relation to the Rotorua trial. This raises 
issues related to iwi-led work, levels of control of infor-
mation collected, and the process, should a COVID 
case be found.

There are clearly operational matters to clarify,

That’s what worries me about all this. I don’t know 
what the data is between a case interview and 
knowing and understanding who the close contacts 
are vs what goes out and is picked up by the Card 
or Bluetooth App (NITC).

The fact is that quarantine is an intervention with 
consequences, they are real and potential harms 
that people suffer personally, from quarantine. The 
accuracy is really important, I think you’re right 
to confirm with them their quarantine stage cause 
that’s… I don’t think we could have a scenario 
where people are put in quarantine that we never 
follow up on. I can imagine it but I think it would 
be difficult to manage (NITC).

The PHU participants discussed the risk assessment 
processes, suggesting it can be variable, geographically 
dependent and related to the nature of how ‘close con-
tact’ is defined and evolving. This ‘evolution’ included 
a ‘casual plus’ definition, which was between a casual 
and close contact. They suggested households were the 
biggest risk, with public setting contacts often less well 
remembered. While Bluetooth technology could help 
to mitigate this risk, there was a clear message that the 
‘interviews are really important’ for contact tracing, so 
like other participants, any technology would be addi-
tional to existing approaches.

DISCUSSION
Findings suggest that contact tracers and policy 
makers appreciate that digital technology could help 
with contact tracing, with the acknowledgement that 
countries like Taiwan had avoided lockdowns with 
strict COVID-19 response measures, including DCT 
technology. However, for many participants it was 
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seen only as a supplement to existing contact tracing 
systems. Major concerns around the equitable appli-
cation of DCT, the adopted operational model and 
the potential adverse impacts remained. Specifically, 
concerns around citizen burden of isolating, mixed 
messages to public and workload of both case inves-
tigators and civil servants who were already at 
capacity.

Participants shared many of the concerns about 
DCT solutions as the general public, policy makers and 
researchers (Altmann et al., 2020; Colmar Brunton, 
2020; Von Wyl et al., 2020). Equity concerns were a 
central theme for participants, which are also reflected 
in international policy documents on DCT (World 
Health Organization, 2020) and reviews on digital ser-
vices in general (Foley et al., 2020). However, while not 
directly asked, participants did not comment on the 
equity implications of the current model, that is, the 
close contact tracing success rate by case and per close 
contact is much higher for New Zealand European 
than for Māori (Ministry of Health, 2020b). When 
80% within 48  h is the key performance metric, we 
need to understand the 20% of untraced contacts are 
unlikely to be random and how this may exacerbate 
existing inequities. Privacy was another major concern 
for participants, which has been covered extensively by 
existing research (Von Wyl et al., 2020; World Health 
Organization, 2020). However, participants were also 
concerned how these privacy concerns were perceived 
by the public and the impact it may have on the social 
licence and efficacy of other public health interven-
tions (e.g. isolation). That is, perceived or real privacy 
breaches may undermine their current contact tracing 
activities and the wider COVID-19 response.

Communication and public perception were an 
important theme. Participants were frustrated by the 
lack of public awareness and communication about 
the contact tracing process and overemphasis on DCT 
solutions. A major contributing factor to this frustra-
tion is the scarcity of research and public discourse uti-
lizing the expert opinion of end-users. Another concern 
was the major public misunderstanding about how 
these devices actually worked (Williams et al., 2021). 
Misinformation and disinformation about these solu-
tions can create increasing public resentment towards 
the entire COVID-19 response or feed existing conspir-
acy beliefs (Romer and Jamieson, 2020).

Participants raised concerns over increased work-
load and the model used to operationalize the DCT 
data. There was wide agreement that if implemented, 
the technology would not replace any of the core case 
investigation processes related to close contacts. In 
fact, there was consensus that there should be mini-
mal or no application of the data to identify or notify 
close contacts. Instead, end-users saw value in the iden-
tification of casual contacts. Additionally, there was a 

perceived value in the technology providing support to 
response measures adjacent, but not directly related to, 
contact tracing such as prioritized testing and source 
identification.

Limitations
The study provides insights into the operational 
limitations of DCT through the expert opinion of 
end-users, contact tracers and contact tracing profes-
sionals. One limitation is that our research occurred 
at one point in time and focussed on an issue under-
going rapid development. It is possible some of 
the views expressed by participants could already 
have changed given advancements and empirical 
data on DCT solutions. For example, New Zealand 
integrated the Google/Apple Bluetooth Exposure 
Notification Framework around 6 months after our 
first focus group (10 December 2020). However, the 
high-level issues raised by participants are likely to 
be relevant through and beyond the pandemic for 
the implementation of technologies in other pub-
lic health interventions. Another limitation was we 
were focussed on two possible Bluetooth solutions 
(the Card or phone App) that do not represent the 
entire suite of DCT solutions. It is likely participants 
would have stronger or softer perceptions towards 
alternative technologies (eg, GPS surveillance). The 
participants also noted briefly other forms of DCT 
already in use such as electronic bank details and 
transport cards, but noted these were only available 
at the digression of the case or contact. It is unclear 
if participants would support access to these records 
without the case’s explicit consent. Lastly, few par-
ticipants were Māori; reflecting the wider Māori 
contact tracing capacity in New Zealand. The lack 
of Māori contact tracers represents a major limita-
tion of New Zealand’s contact tracing system and 
likely reduces its efficacy in Māori communities, 
further exacerbating existing inequities. Of particu-
lar concern, is the lack of Māori in policy and gov-
ernance positions (eg, NITC) granted the power to 
make system-wide decisions. It is to be hoped that 
establishment of the Māori Health Authority as part 
of the recently announced health services reform 
in New Zealand may go some way to mitigating 
such discrepancies (Health and Disability Review 
Transition Unit, 2021).

CONCLUSIONS
Ultimately, end-users said there was a place for DCT 
technologies in the response to COVID-19 and future 
pandemics. To be effective, DCT technologies require 
strong privacy safeguards, a clear and simple com-
munication strategy, interoperability with the existing 
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contact tracing system, and a robust foundation of 
health equity.

Funding
This research was funded by the Ministry of Health.

Acknowledgements
We thank all the participants in the focus groups.

Ethical Approval
Ethical approval was granted on 2 October 2020 by the 
University of Otago Ethics committee (Ref HE20/010). 
To help protect participants’ identities, results are pre-
sented with quotes, identifying the focus group, but not 
the individual.

REFERENCES
Allen and Clarke. (2020) PHU contact tracing “deep dive”. 

Allen and Clarke, Wellington, New Zealand. https://www.
health.govt.nz/system/files/documents/publications/phu_
deep_dive_rapid_report_-_synthesis_report_8_may_2020.
pdf (last accessed 13 December 2020).

Altmann, S., Milsom, L., Zillessen, H., Blasone, R., Gerdon, 
F., Bach, R. et al. (2020) Acceptability of app-based con-
tact tracing for covid-19: cross-country survey study. 
JMIR Mhealth Uhealth 8, e19857. https://mhealth.jmir.
org/2020/8/e19857. doi: 10.2196/19857 

Anglemyer, A., Moore, T. H., Parker, L., Chambers, T., Grady, A., 
Chiu, K. et al. (2020) Digital contact tracing technologies in 
epidemics: a rapid review. Cochrane Database of Systematic 
Reviews, 8, CD013699. doi:10.1002/14651858.CD013699

Braun, V. and Clarke, V. (2006) Using thematic analysis in psy-
chology. Qualitative Research in Psychology, 3, 77–101.

Colmar Brunton. (2020) New Zealanders’ Attitudes 
Towards Contact Tracing Technologies. Colmar Brunton, 
Wellington, New Zealand. https://www.health.govt.nz/
system/files/documents/pages/20201005-contact-trac-
ing-technology.pdf (last accessed 13 December 2020). 
Requested from MoH.

Contact Tracing Assurance Committee. (2020) Final report 
on the contact tracing system. Wellington, New Zealand. 
https://www.health.govt.nz/system/files/documents/pages/
final-contact-tracing-assurance-committee-report-2020.pdf 
(last accessed 13 December 2020).

Creswell, J. W. and Poth, C. N. (2016) Qualitative Inquiry and 
Research Design: Choosing among Five Approaches. Sage 
Publications, London, UK.

De Lautour, N. J., Small, L. J. and Chamberlain, A. (2020) 
Contact Harald technical assessment. Defence Technology 
Agency, Wellington, New Zealand. https://www.health.
govt.nz/system/files/documents/pages/20201127-con-
tact-tracing-card-technical-assessment.pdf (last accessed 23 
August 2021).

Ferretti, L., Wymant, C., Kendall, M., Zhao, L., Nurtay, A., 
Abeler-Dörner, L. et al. (2020) Quantifying SARS-CoV-2 
transmission suggests epidemic control with digital con-
tact tracing. Science, 368, eabb6936. doi:10.1126/science.
abb6936

Foley, K., Freeman, T., Ward, P., Lawler, A., Osborne, R. and 
Fisher, M. (2020) Exploring access to, use of and ben-
efits from population-oriented digital health services in 
Australia. Health Promotion International. doi:10.1093/
heapro/daaa145

French, M., Guta, A., Gagnon, M., Mykhalovskiy, E., Roberts, 
S. L., Goh, S. et al. (2020) Corporate contact tracing as a 
pandemic response. Critical Public Health, 32, 48–55. doi:
10.1080/09581596.2020.1829549

Health and Disability Review Transition Unit. (2021) Our 
health and disability system. Department of the Prime 
Minister and Cabinet, Wellington, New Zealand. https://
dpmc.govt.nz/sites/default/files/2021-04/heallth-reform-
white-paper-summary-apr21.pdf (last accessed 29 April 
2021).

Hinch, R., Probert, W., Nurtay, A., Kendall, M., Wymant, C., 
Hall, M. et al. (2020) Effective configurations of a digi-
tal contact tracing app: a report to NHSX. https://github.
com/BDI-pathogens/covid-19_instant_tracing/blob/master/
Report (last accessed 13 December 2020).

Kucharski, A. J., Klepac, P., Conlan, A., Kissler, S. M., Tang, 
M., Fry, H. et al. (2020) Effectiveness of isolation, testing, 
contact tracing, and physical distancing on reducing trans-
mission of SARS-CoV-2 in different settings: a mathemat-
ical modelling study. The Lancet Infectious Diseases, 20, 
1151–1160. doi:10.1016/S1473-3099(20)30457-6

Ministry of Health. (2020a) Contact tracing for COVID-19. 
Internet: Ministry of Health. https://www.health.govt.nz/
our-work/diseases-and-conditions/covid-19-novel-coro-
navirus/covid-19-health-advice-public/contact-trac-
ing-covid-19 (last accessed 15 December 2020).

Ministry of Health. (2020b) Percentage of Contacts Traced in 
72 Hours by Ethnicity. Personal correspondence: Ministry 
of Health, Wellington, New Zealand.

Plank, M. J., James, A., Lustig, A., Steyn, N., Binny, R. N. and 
Hendy, S. C. (2022) Potential reduction in transmission of 
COVID-19 by digital contact tracing systems: a modelling 
study. Mathematical Medicine and Biology: A Journal of 
the IMA, dqac002. doi:10.1093/imammb/dqac002

Romer, D. and Jamieson, K. H. (2020) Conspiracy theories as 
barriers to controlling the spread of COVID-19 in the U.S. 
Social Science & Medicine, 263, 113356.

Verrall, A. (2020) Rapid audit of contact tracing for Covid-19 in 
New Zealand. Ministry of Health, Wellington, New Zealand. 
https://apo.org.au/sites/default/files/resource-files/2020-04/
apo-nid303350.pdf (last accessed 13 December 2020).

Von Wyl, V., Bonhoeffer, S., Bugnion, E., Puhan, M. A., Salathé, 
M., Stadler, T. et al. (2020) A research agenda for digi-
tal proximity tracing apps. Swiss Medical Weekly, 150, 
w20324. doi:10.4414/smw.2020.20324

Walker, A., Kennedy, C., Taylor, H. and Paul, A. (2020) 
Rethinking resistance: public health professionals on 
empathy and ethics in the 2014–2015 Ebola response 
in Sierra Leone and Liberia. Critical Public Health, 30, 
577–588.

https://www.health.govt.nz/system/files/documents/publications/phu_deep_dive_rapid_report_-_synthesis_report_8_may_2020.pdf
https://www.health.govt.nz/system/files/documents/publications/phu_deep_dive_rapid_report_-_synthesis_report_8_may_2020.pdf
https://www.health.govt.nz/system/files/documents/publications/phu_deep_dive_rapid_report_-_synthesis_report_8_may_2020.pdf
https://www.health.govt.nz/system/files/documents/publications/phu_deep_dive_rapid_report_-_synthesis_report_8_may_2020.pdf
https://mhealth.jmir.org/2020/8/e19857
https://mhealth.jmir.org/2020/8/e19857
https://doi.org/10.2196/19857
https://doi.org/10.1002/14651858.CD013699
https://www.health.govt.nz/system/files/documents/pages/20201005-contact-tracing-technology.pdf
https://www.health.govt.nz/system/files/documents/pages/20201005-contact-tracing-technology.pdf
https://www.health.govt.nz/system/files/documents/pages/20201005-contact-tracing-technology.pdf
https://www.health.govt.nz/system/files/documents/pages/final-contact-tracing-assurance-committee-report-2020.pdf
https://www.health.govt.nz/system/files/documents/pages/final-contact-tracing-assurance-committee-report-2020.pdf
https://www.health.govt.nz/system/files/documents/pages/20201127-contact-tracing-card-technical-assessment.pdf
https://www.health.govt.nz/system/files/documents/pages/20201127-contact-tracing-card-technical-assessment.pdf
https://www.health.govt.nz/system/files/documents/pages/20201127-contact-tracing-card-technical-assessment.pdf
https://doi.org/10.1126/science.abb6936
https://doi.org/10.1126/science.abb6936
https://doi.org/10.1093/heapro/daaa145
https://doi.org/10.1093/heapro/daaa145
https://doi.org/10.1080/09581596.2020.1829549
https://dpmc.govt.nz/sites/default/files/2021-04/heallth-reform-white-paper-summary-apr21.pdf
https://dpmc.govt.nz/sites/default/files/2021-04/heallth-reform-white-paper-summary-apr21.pdf
https://dpmc.govt.nz/sites/default/files/2021-04/heallth-reform-white-paper-summary-apr21.pdf
https://github.com/BDI-pathogens/covid-19_instant_tracing/blob/master/Report
https://github.com/BDI-pathogens/covid-19_instant_tracing/blob/master/Report
https://github.com/BDI-pathogens/covid-19_instant_tracing/blob/master/Report
https://doi.org/10.1016/S1473-3099(20)30457-6
https://www.health.govt.nz/our-work/diseases-and-conditions/covid-19-novel-coronavirus/covid-19-health-advice-public/contact-tracing-covid-19
https://www.health.govt.nz/our-work/diseases-and-conditions/covid-19-novel-coronavirus/covid-19-health-advice-public/contact-tracing-covid-19
https://www.health.govt.nz/our-work/diseases-and-conditions/covid-19-novel-coronavirus/covid-19-health-advice-public/contact-tracing-covid-19
https://www.health.govt.nz/our-work/diseases-and-conditions/covid-19-novel-coronavirus/covid-19-health-advice-public/contact-tracing-covid-19
https://doi.org/10.1093/imammb/dqac002
https://apo.org.au/sites/default/files/resource-files/2020-04/apo-nid303350.pdf
https://apo.org.au/sites/default/files/resource-files/2020-04/apo-nid303350.pdf
https://doi.org/10.4414/smw.2020.20324


Expert insights on digital contact tracing 9

Williams, S. N., Armitage, C. J., Tampe, T. and Dienes, K. 
(2021) Public attitudes towards COVID-19 contact tracing 
apps: a UK-based focus group study. Health Expectations, 
24, 377–385. doi:10.1111/hex.13179

Wolcott, H. F. (1994) Transforming Qualitative Data: Description, 
Analysis, and Interpretation. Sage, London, UK.

World Health Organization. (2020) Ethical considerations to guide 
the use of digital proximity tracking technologies for COVID-19 
contact tracing: interim guidance. World Health Organization. 
https://apps.who.int/iris/bitstream/handle/10665/332200/
WHO-2019-nCoV-Ethics_Contact_tracing_apps-2020.1-eng.
pdf (last accessed 13 December 2020).

https://doi.org/10.1111/hex.13179
https://apps.who.int/iris/bitstream/handle/10665/332200/WHO-2019-nCoV-Ethics_Contact_tracing_apps-2020.1-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/332200/WHO-2019-nCoV-Ethics_Contact_tracing_apps-2020.1-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/332200/WHO-2019-nCoV-Ethics_Contact_tracing_apps-2020.1-eng.pdf

