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PREFACE 

This report has been prepared as a key contribution to the Contact Tracing Technologies 

Prototype Research Programme (“the Programme”). This report, Research Report - Evaluation of 

the Bluetooth-enabled contact tracing card, focuses on the evaluation of the Te Whatu card trial. 

Specifically, it presents findings from: a comparison between card and case investigation contact 

data; an exit survey with trial participants; whānau interviews with trial participants; and focus 

groups with end-users. This report sits alongside three reports also contributing to the 

Programme: 1) Te Whatu - Research Protocol (University of Otago); 2) Co-Design Report - 

Evaluation of the Co-Design Process of Te Whatu Trial of the Bluetooth-enabled Contact Tracing 

Card (University of Waikato); 3) Mana Whakaora | Equity Report - A Review of the Contact 

Tracing Technologies Research Programme (University of Waikato). The three reports focus on 

the research trial protocol, evaluation of the trial co-design process, and the application of an 

equity lens across the Programme, respectively. While these reports should be read 

independently, there may be references to each across the three reports.
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EXECUTIVE SUMMARY 
Rationale for Research 

The global COVID-19 pandemic highlights the importance of accurate and timely contact tracing. 

Digital contact tracing is a potential solution to capacity constraints of current processes. 

Currently, a joint initiative by the Ministry of Health (MoH) and Department of Internal Affairs is 

investigating the viability of a nation-wide roll out of a Bluetooth contact tracing card (“card” 

from here on). As part of the MoH’s Contact Tracing Technologies Research Programme, a public 

field trial of the card took place in Ngongotahā, Rotorua. The trial was a partnership between the 

Te Arawa COVID-19 Response Hub, University of Otago, University of Waikato and the MoH. The 

trial’s objectives, design and implementation were conducted through a co-design process that 

placed community members at the heart of the intervention. 

Aims 

The aim of this research was to measure the acceptability and aspects of efficacy of a Bluetooth 

contact tracing card in a public field trial. Specifically, this research sought to investigate: 

1. Do whānau see value in and use the Bluetooth contact tracing card? 

2. How effective is the card at capturing contacts and enhancing contact tracing? 

3. Do end-users see value in digital contact tracing? 

Design and Method 

We conducted a cohort study examining the efficacy and acceptability of the card among a 

community in Ngongotahā, Rotorua. All participants (n=1,191) in the cohort received one card. 

Nested within this cohort study, we conducted a small trial comparing the card data with case 

investigation data collected by trained case investigators at three Public Health Units (PHUs). We 

compared case investigation data to card contact data from the same participant (n=158). 

To assess the acceptability of the card by participants and end-users, we conducted quantitative 

and qualitative evaluations. Quantitatively, we distributed an exit survey to participants after 

they had participated in the study (n=272, 23% response rate). Qualitative interviews and focus 

groups allowed for an in-depth exploration of the experiences of those who had worn the card 

(n= 22 participants) and those who deal with the data (PHU case investigators (n=15) and the 

National Investigation and Tracing Centre staff (n=8)). 
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Results 

In total, 753 participants had valid data for the study period (63% of all participants). The absence 

of data could be due to participants not returning their cards, not recording a single interaction 

during the study period, not wearing their cards, or a technical error with the card. Consistency 

checks of the valid card data showed there was a 96% consistency level between cards, that is, 

the interaction between card A and card B is reciprocated on card B. Most inconsistencies were 

for interactions between two and five metres and between two and five mins - interactions of 

limited clinical relevance. In contrast, consistency checks for case investigation data had a 

consistency level of 64% at the day level, showing that participant recall is potentially subject to 

substantial recall bias. 

There were 119 participants that completed case investigations and also had associated card 

data. Case investigations reported 2,970 close contact events, of which 436 could be directly 

linked to the registration database (15% of close contact events). This proportion gives an 

indication of the quadratic dependence of uptake, whereby, the ability to detect close contacts 

is a factor of the uptake (e.g., 40% uptake results in a 16% detection of close contacts, 40%*40% 

= 16%). 

Initial analysis of card and case investigation data concordance revealed the card data had a 35% 

match rate for close contacts defined as <2m & >15mins (“close contact definition”) and 63% for 

contacts defined as <5m & >2mins (“casual contact definition”). However, we estimated that the 

majority of the non-matched contact events at the casual contact level was attributable to 1) 

participant non-compliance - that is, one or more participants not wearing a card; and 2) 

inconsistencies in case investigation data - participants recalling the wrong day of interaction. 

Adjusting for participant non-compliance and case investigation inconsistencies, we estimate a 

match rate 55% applying a close contact definition and near 100% using a casual contact 

definition. In all analyses, the card was significantly more likely to detect household close 

contacts compared with non-household contacts, perhaps demonstrating limited added value 

when arbitrary spatial-temporal parameters are imposed. However, these findings show that the 

application of the data to inform casual contacts would almost certainly pick up a case’s clinically-

relevant close contacts and contacts that are at risk but are not typically notified within the 

current contact tracing process. 

Exit survey respondents felt overwhelmingly positive about wearing the cards and signalled they 

would be happy to wear them in the future (97% of respondents). Participants would be more 

likely to want to wear the card when there were active cases (reactive) than when there were no 

cases (precautionary). Key motivators of future use were to avoid lockdowns, seeing other people 
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wearing cards and increasing privacy controls. The main concerns about a wider roll out of the 

card included the Government failing to protect the identity of people testing positive for COVID-

19 or close contacts of an active case. Concerns about Government use of data were experienced 

by each ethnicity but Māori participants had significantly higher concerns about Government 

misuse of data than New Zealand European participants. Younger participants were more 

indifferent towards the card (neutral feelings) and less likely to want to use it as a precautionary 

measure than older participants. 

Whānau interviews found the card was easier to use than the COVID Tracer App and less of a risk 

to privacy than writing down their contact details. People believed the card was more inclusive 

than the app for older, disabled and illiterate people. However, hazards in wearing the card were 

reported for certain occupational groups (e.g. forestry) and some found wearing the lanyard 

awkward or unfashionable. Simple communication about how the card works, how it should be 

worn, what information is collected, and that the card does not track people, is required. 

Participants thought the MoH or approved health agencies should oversee card data, which 

should only be used for COVID-19 contact tracing purposes. Community leaders (kaumātua, 

churches, schools, gang leaders) were reported to be key to gaining maximum community uptake 

if the card is rolled out nationally – alongside highly trained people and local community 

information hubs. 

Focus groups with end-users of digital contact tracing data revealed there was an appreciation 

that digital technology could help with contact tracing, with the acknowledgement that countries 

like Taiwan had avoided a lockdown with strict COVID-19 response measures supported by digital 

contact tracing technology. However, it was seen only as a supplement to the current system, a 

tool to help with the 20% hard-to-reach individuals. There were major concerns around the 

operational model that would be adopted (how the data would be used) and its potential adverse 

impacts such as citizen burden of isolating, mixed messages to public, workload of both case 

investigators and civil servants (reporting). Concerns around privacy and equity were also raised. 

However, there was little comment about the privacy and equity implications of the current 

model or technologies in use– e.g. differential performance of contacting Māori close contacts 

compared to New Zealand European close contacts. Overall, there was some value seen in 

producing a short list of close contacts with contact details (within a centralized system), 

prioritised testing and a case investigator dashboard. There was little value seen in recursive 

contact tracing, automatic identification or notification of close contacts. 

Conclusions 

● The trial showed relatively high uptake is possible through effective planning and 

community-led co-design. 
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● The cards had a high level of consistency demonstrating that almost all clinically-relevant 

interactions are reciprocally recorded on a pair of cards. 

● The quadratic dependence of uptake was exemplified by only 15% of close contact events 

recorded in case investigations matching the participant registration database - our 

effective detection rate for close contacts. 

● Interoperable solutions are required to address the serious problems of uptake and 

equity with an app-based digital contact tracing strategy. 

● Compliant adoption is a serious concern for digital contact tracing technologies. Around 

35% of participants did not record any data at all, suggesting any future strategy will need 

to consider stronger measures to improve compliance. 

● When adjusting for non-compliance and case investigation inconsistencies, the cards 

detected around 55% of close contacts with arbitrary spatial-temporal parameters 

imposed, but detected at some level, almost all clinically-relevant close contacts. 

● Digital contact tracing technologies are well-placed to deal with casual contacts and assist 

with close contacts in certain outbreak scenarios. 

● High recruitment, whānau interviews and exit surveys showed high acceptability of the 

technology by participants when its purpose was understood. 

● Younger participants were harder to recruit, less likely to be compliant adopters of the 

card and less likely to adopt the card as a preventative measure compared to older 

participants.  

● The major concern about the technology from participants was around Government use 

and protection of their data, particularly for Māori participants. 

● End-users of digital contact data raised concerns over increased workload, issues with 

public communication and the operational model. There was wide agreement that if 

implemented, the technology would not replace any of the core case investigation 

processes related to close contact identification, notification or monitoring. 

● Ultimately, there is a place for digital contact tracing technologies in the COVID-19 

response but they require high uptake, compliant adoption and moulding around the 

existing contact tracing infrastructure (likely with a focus on casual contacts). Further, no 

one solution is likely to achieve the uptake and compliant adoption required to materially 

improve contact tracing so interoperability of multiple solutions is central to any digital 

contact tracing strategy. 
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ROLES AND FUNCITONS 
The Programme and trial involved many different stakeholders with a range of functions. Below 

is a description of the roles of functions of these stakeholders. 

Government agencies 

There are multiple government agencies involved in the Programme. These include the Ministry 

of Health (Programme lead and lead for Community Field Trial with Te Arawa COVID-19 Response 

Hub), Department of Internal Affairs, Ministry of Business Innovation and Employment (lead for 

MIQ Managed isolation trials), Defence Technology Agency, Office of the Government Chief 

Digital Officer and Office of the Privacy Commissioner. 

Te Arawa Reference Group 

Comprised of Tā Tamihana (Toby) Curtis (Ngāti Pikiao), Monty Morrison (Ngāti Whakaue, Ngāti 

Tūwharetoa) and Kirikowhai Mikaere (Tuhourangi, Ngāti Whakaue) the reference group 

represents the aspirations of Te Arawa and commitment as a Treaty partner as well as a 

continuation of the Te Arawa COVID-19 Response Hub efforts undertaken during level 4 alert 

lockdown. Due acknowledgement needs to also be accorded to Te Arawa for partnering in the 

Community Field Trial as Te Arawa but also on behalf of te iwi Māori. The Te Arawa COVID-19 

Response Hub was established within hours of the alert level 4 lockdown being announced on 23 

March, with marae, hapū, health and community organisations across Te Arawa coming together 

and mobilising to support whānau within the Te Arawa rohe. 

Governance group 

The Te Arawa Reference Group is part of the Governance Group consisting of: Dr. Ashley 

Bloomfield, Director of Health; Paul James, Chief Executive, Department of Internal Affairs, 

Government Chief Digital Officer; Megan Main, Ministry of Business, Innovation and 

Employment; Shayne Hunter, Deputy Director General, Data and Digital Ministry of Health, Ann-

Marie Cavanagh, Deputy Government Chief Digital Officer, Department of Internal Affairs; Brett 

Annan, Ministry of Health (Chair) and Nigel Prince, Department of Internal Affairs.   

University partners 

Tim Chambers was the lead researcher from the University of Otago. He had developed the 

research protocol for the technical trial approved by Cabinet [CAB-20-MIN-0175] in June 2020 
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and would bring this experience into the co-design of the proposed research for the Te Arawa 

trial. The University of Otago team included; Tim Chambers, Senior Research Fellow (Department 

of Public Health), Dr Karyn Maclennan (Ngā Mahanga), Research Fellow, Ngāi Tahu Maori Health 

Research Unit, Professor Sarah Derrett, Dr Richard Egan, Dr Andrew Anglemyer, Department of 

Social and Preventive Medicine. The University of Otago also collaborated with Dr Tepora Emery, 

Te Arawa Independent Researcher (MoH appointed). 

The University of Waikato was approached by the MoH in September at the request of the Te 

Arawa Reference Group to assist with the Programme in two respects; firstly, to identify a Māori 

health researcher to co-design the research protocol and proposed trial in Te Arawa and secondly 

to identify a data and technology specialist to provide an equity lens across the Programme. The 

assembled team included: Nikki Barrett (Ngāti Haua, Ngāti Pōrou) Māori health researcher, Dr. 

Bridgette Masters-Awatere (Te Rarawa, Ngai te Rangi, Tūwharetoa ki Kawerau) Māori health 

advisor and Vanessa Clark (Waikato) in the capacity of data and technology specialist. 

Privacy consultants 

Paul Holmes and Lee Patton of INFO By Design were engaged to bring a Privacy lens and insights 

into the Programme and act as liaison between the Office of the Privacy Commissioner and the 

Programme. 

Technology suppliers 

The technology supplier, Contact Harald, was selected for the Te Arawa community field trial. 

Contact Harald is an Australian company that developed a secure contact card and contact 

tracing platform. 

Health organisations 

Lakes District Health Board (DHB) is responsible for the provision (or funding the provision) of 

the majority of health services in the Lakes district with its major centres of population in Rotorua 

and Taupo. Lakes DHB assisted in identification of community and coalition building, provision of 

an on-site study coordinator, and recruitment of health professionals for contact tracing. 

The National Investigation and Tracing Centre (NITC) was established to support case 

investigation and close contact tracing to manage and monitor infectious notifiable diseases. 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 process. When required, the 

NITC ensures that close contacts are called within 48 hours of registration by the public health 
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units (PHUs) by operating 12 hours a day through our call centre providers. The NITC participated 

in a focus group on digital contact tracing. 

Public health services are delivered by 12 district health board-owned PHUs. These units focus 

on environmental health, communicable disease control, tobacco control and health promotion 

programmes. Three PHUs conducted case investigations with card participants. Two PHUs 

participated in focus groups on digital contact tracing. 
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BACKGROUND 

Accurate and timely contact tracing is a global priority. Contact tracing tells people that they may 

have been near someone with - or showing symptoms of - an infectious disease, allowing them 

to self-isolate and helping to stop the spread of infection. Traditionally, contact tracing begins 

with notification that someone has an infectious disease. They are asked to recall their contacts, 

going back two to three days before symptom onset. This is time-consuming and may not always 

give a complete picture. 

Digital contact tracing and how it works 

Digital contact tracing uses technology to track and/or trace contacts. For example, individuals 

could download an app onto their smartphones and record location and symptom information, 

or their devices might use location-finding technology, like Bluetooth or global positioning system 

(GPS).1 If the user is infected, the technology identifies contacts and informs people whom they 

have been near. Typically, these are people that meet a spatial-temporal definition such as within 

two metres for longer than 15mins, but can be as blunt as informing people who were at the 

same location or area near the time of the infected person. However, we know that spatial-

temporal parameters are only one factor in a complex risk assessment process that is conducted 

by case investigators (health professionals who interview people with COVID-19).2 

Evidence of the efficacy of digital tracing technologies 

From all the available published evidence regarding digital contact tracing, we know that digital 

contact tracing with self-isolation probably reduces the number of secondary infections, but not 

as much as manual contact tracing with self-isolation alone.3 Specifically, modelling studies have 

found evidence of a reduction in secondary cases if digital contact tracing solutions are used 

together with other public health measures.4-7  

Speed and accuracy of contact tracing are key to controlling COVID-19 outbreaks. There are also 

inefficiencies in the manual contact tracing system that result from a number of delays including; 

1) a delay from the onset of symptoms to access to a test; 2) a delay from access to a test to 

receiving test results; 3) a delay from notification of positive test to informing close contact; and 

4) a delay from notification to isolate to full isolation. In addition, there are questions about the 

coverage or accuracy of the manual contact tracing system as people suffer from recall bias and 

often do not know all clinically-relevant contacts. Studies have estimated the true coverage of 
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the manual contact tracing process range from between 61% to 80% of a person’s clinically-

relevant social network.8,9 The efficacy demonstrated in modelling studies are often premised on 

addressing the issues of speed and accuracy in the current contact tracing system. 

There are also features of digital contact tracing systems that cannot be replicated by the existing 

system. Digital contact tracing systems can effectively deal with large numbers of people which 

opens them up to dealing with casual contacts. Casual contacts are those people that have been 

in contact with an infected person but do not meet the criteria of a close contact.2 These casual 

contacts are still of clinical importance but are not included in most manual systems due to the 

share number of people. The work required to contact them within the current system and 

burden of isolation imposed on citizens is simply not worth the returns in terms of epidemic 

reduction. However, it is possible with digital solutions to automate this process and adjust the 

risk messaging appropriately to make additional gains to support manual contact tracing. For 

example, messaging could change from two weeks in self-isolation to monitoring symptoms and 

prompt to get tested. Individuals may modify their behaviour if they knew they had been in 

contact with someone with COVID-19 as long as it was accompanied by clear messaging to ensure 

any messaging did not contradict that from PHUs. This approach could also support PHUs in 

outbreak scenarios where the number of cases outstrips their capacity. In this instance, close 

contacts may receive a message immediately and be contacted at a later time when PHU capacity 

permits. 

Acceptability of digital contact tracing technologies 

Analyses have shown that the majority of a population would need to enrol and actively 

participate in contact tracing for it to be effective.10 To maximise enrolment and participation, 

especially for voluntary technologies, national governments need to understand the impact of 

different personal preferences, sociodemographic characteristics and public sentiment. The 

majority of the public appears to support app-based contact tracing solutions, according to a 

large survey recently conducted in the UK, USA, France, Germany, Italy11 and now in New 

Zealand.12 Approximately three-quarters of those surveyed from each country saying they would 

probably or definitely use digital contact tracing technologies.11 

However, real-world attempts to implement digital technologies suggest a disconnect between 

intent and action. There is limited empirical data investigating the potential reasons for this 

intention-behaviour disconnect. Among non-users, lack of perceived benefit, lack of access to 

appropriate technology and privacy concerns are the main drivers for non-use.13 
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Potential limitations of digital contact tracing 

Privacy concerns regarding data access by unauthorised parties and the authorities have been 

identified, with a range of suggested options for enhancing the privacy of user’s data.14 Privacy 

often refers to the individual’s right to safeguard and control access to themselves and their 

information. Compared with manual methods, a larger number of entities (ranging from 

individual users, to unauthorised parties/hackers, technology developers and owners, third party 

services, PHUs, and government entities) have the potential to access a greater amount of 

sensitive user information.15 For example, the use of digital technologies allows for the potential 

of data aggregation across multiple sources and subsequent user re-identification, especially if 

third party services are involved in the operation of the technology.16 

A number of methods for such contact tracing apps to identify cases and contacts exist which 

come with their own advantages and disadvantages. 17 For example, the advantage of mobile 

GPS location data over Bluetooth proximity data is that it can be used to identify and warn users 

of high-risk areas to reduce surface transmission. However, it is unable to identify whether two 

people have been at the same place at the same time in close proximity to be defined as a 

contact.17 On the other hand, using Bluetooth proximity data may be  have approximate error 

rate of between 7% to 15% of both false positive (reports of exposure when no close contact 

event occurred or the interaction was not clinically relevant) and false negative (when exposure 

should have been reported but it was not) rates.18 

As automatic contact tracing solutions aim to identify more close contacts, the consequences this 

may have on contact tracing teams within public health agencies need to be carefully considered. 

In fact, as the number of close contacts increases for an index case, so too will the amount of 

time required to complete contact tracing for that index case. The accuracy of the tools used to 

identify close contacts is paramount, so as to avoid over-burdening the contact tracing teams 

with clinically unimportant contacts identified with digital solutions. Further, negative 

unintended consequences that could be realised with these solutions could be the very large 

number of uninfected people quarantined (mirroring a small-scale lockdown). For example, 

Hinch and colleagues found that recursive contact tracing could suppress COVID-19 epidemic 

growth even with pessimistic assumptions, but they also found that the largest number of 

uninfected people would be quarantined.5 

The implications of false positives and false negatives must be understood in real-world 

scenarios. False positives could burden communities with repeated requests to isolate, in 

addition to the contact tracing teams. Those in high-density communities could be more at risk 

of repeated false positives, which would affect an individual’s ability to work and live. Living in 
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high-density communities is generally associated with those with lower socio-economic status, 

which could exacerbate societal inequities. 

Most studies do not define or often even discuss the implications of centralised compared to 

decentralised digital contact tracing systems. The different systems relate to where contact data 

are stored. Apple and Google’s exposure notification framework is the most publicly discussed 

decentralised system, whereby contact data are stored on individual users’ phones and 

individuals are notified of their potential exposure independent of the government contact 

tracing infrastructure. While providing additional privacy to individuals from governments, the 

lack of integration with contact tracing infrastructure would likely undermine the effectiveness 

of decentralised systems due to the reduced likelihood of people isolating without manual 

follow-up from contact tracers and reducing the potential effectiveness of a contact tracer’s case 

investigations.4 The trade-offs between decentralised and centralised digital contact tracing 

systems are a central consideration in the development and implementation of digital solutions.  

Even if issues of privacy, integration and equity are addressed, achieving the required uptake to 

make a material difference to contact tracing is still a major challenge. There has been substantial 

discussion about the quadratic dependence of uptake. 3,4,7,10,19,20 That is, there is a requirement 

for two people in any interaction to both be users of the system, so the effective detection rate 

of close contacts is a factor of the uptake obtained. Figure 1 demonstrates this relationship 

whereby even at 50% uptake we have an effective detection rate of 25%. 

 

Figure 1: Quadratic dependence of uptake on the effective detection rate for contacts 
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Compliant adoption is another serious limitation of digital contact tracing. Compliant adoption is 

the fraction of users (total uptake) that uses the solution as designed. For example, on average, 

apps lose up to three-quarters of their daily users within the first week of being downloaded.21 

Thus, for any given level of uptake, the complaint adoption of the solution needs serious 

consideration. It is likely different solutions will have differing levels of compliant adoption based 

on the utility of the solution (how easy is it to use?), the cognitive load required (what does it 

require the user to do?) and the places it is required (where do they need to use it?). 

Health equity 

Digital solutions for contact tracing could exacerbate existing health inequities as people living in 

high deprivation, the elderly and ethnic minorities experience a disproportionate COVID-19-

related burden of disease globally,22,23 and also tend to have poor access to smartphones and live 

in areas of low connectivity.1 In New Zealand, people living in high deprivation, the elderly and 

Māori suffer health inequities.24 These same populations are also at the greatest risk of COVID-

19 infection or developing severe COVID-19 symptoms .25 For example, it is estimated Māori are 

50% more likely to die from COVID-19 than non-Māori.25  

Almost one in four New Zealanders live with a disability that could impair their use of digital 

contact tracing technologies. For example, an estimated 4% of the population have visual, 5% 

psychiatric, 5% learning, 4% remembering and 2% intellectual disabilities.26 To compound 

existing health inequities, Māori and Pacifica also have higher rates of disability than non-Maori. 

It is crucial for these priority populations to play a central role in any research and interventions 

that can potentially close these equity gaps. 

Despite the importance of addressing health inequities and the potential of digital solutions to 

exacerbate these inequities, a review of digital contact tracing technologies found that almost 

every included study failed to explore even one equity element, in particular, those modelling 

studies utilising individual-based technologies such as smartphone apps.3 Any proposed solution 

must place equity at the centre of its development, testing and implementation.27 At-risk 

communities need to be engaged early in the process, invited as co-developers and be integrated 

into the dissemination and communication strategies. COVID-19 has required unprecedented 

acceleration of policy to fight the virus, however, health equity cannot be a casualty of the need 

for rapid response measures. Failing to actively address health equity in the COVID-19 response 

will result in ever-widening inequalities that governments will be paying for in the decades to 

come. 
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There is limited evidence or evaluation of the current contact tracing system’s performance for 

Māori. It is likely, given other systemic inequities in health delivery in New Zealand, that the 

contact tracing system may perform better for non-Māori than Māori. Figure 2 shows a national 

target of at least 80 percent of close contacts being isolated or quarantined within 72 hours of a 

test sample being taken (for a positive test), stratified by ethnicity. Between 11th August and 09 

September, 3,159 people (548 Māori) met the definition for this measure, of whom 2,082 people 

(323) were contacted within the 72-hour target. Equivalent to 65.9 percent of potential contacts 

(58.9 percent for Māori). 

 

Figure 2: National contact tracing performance metric to reach and isolation close contacts with 

72 hours of a test by ethnicity 

There have been multiple reviews and audits of the contact tracing process in New Zealand.28-30 

The Verrall report provided a rapid audit of the contact tracing system in the early stages of the 

outbreak and does not mention Māori but does recommend the system be developed with equity 

at its core.28 Likewise, Allen and Clarke provided a rapid audit of contact tracing with a deep dive 

into PHU procedures but only recommended increasing Māori capacity within PHUs.29 The 

COVID-19 Māori Health Response Plan, which sets out the strategic direction for ensuring 

equitable outcomes during the response to and recovery from COVID-19, only mentions contact 

tracing in the appendix.31 While the final report on contact tracing system conducted by the 

Contact Tracing Assurance Committee does not mention the performance of the system for 

Māori but does reinforce the need for more representation within PHUs and engagement with 
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Iwi and Maori health providers.30 In sum, none of the previous audits into the contact tracing 

system have substantially addressed the potential inequities of the current system. 

Unsurprisingly, there is limited discussion of the impact of digital contact tracing in any of the 

reports, in both the context of the impact on the current system or health equity implications. 

Bluetooth contact tracing card, the “card” 

Of the several digital contact tracing aids available, the subject of this current trial is a Bluetooth 

contact tracing card, which uses Low Energy (Bluetooth LE) and is approximately the size of a 

credit card (Figure 3). It is designed to be worn on a lanyard around the neck (but also comes 

with a belt clip) when you are in environments where people congregate. This includes public 

transport, workplaces, bars, restaurants, gyms, hospitals, large gatherings and events. The card 

does not hold any identifiable information on the card itself. A card’s own broadcast identifier is 

cryptographically generated, and rotated approximately every fifteen mins to ensure anonymity 

of the cardholder while in use. Cards cannot track user location as they do not contain location-

aware technology such as GPS. Up to 21 days of data is stored on the card and the battery for 

each card will last for approximately 12 months. 

 

Figure 3: Image of the card (Front and back) with lanyard 

PROACTIVELY RELEASED



 

15 

 

Each card both advertises its presence and scans for the presence of other cards. Algorithms on 

the card assess the radio signal strength (RSSI) over the duration of the encounter to identify 

close contact events. The current clinical definition of a close contact is an encounter of fifteen 

mins within two metres of another person. Additionally, cards record “casual contacts” who do 

not fit the spatial-temporal definition of a close contact and a list of these could also be provided 

to contact tracers. 

The card has two forms of memory, a short-term cache memory that records up to 128 different 

card interactions at once and a long-term flash memory that stores interactions once an 

interaction is completed. For this trial, the card recorded any interaction longer than two mins in 

duration and within five metres into the flash memory. If a card interaction was less than 2mins 

or exceeded the minimum RSSI threshold (less than -62dBm) then the record was not stored in 

the long-term memory and was discarded from the short-term memory. Within each two-minute 

record, there was a RSSI reading every 15secs (eight per two-minute record), which produced an 

average RSSI and max RSSI value for each two-minute count. Classifying contact classes was 

based on the max RSSI readings over a two-minute period. The card produces three contact 

classes; 1) Class0 counts are any two-minute period with a max RSSI value >= -50dBm; 2) Class1 

max RSSI >= -56dBm; and 3) Class2 max RSSI >= -62dBm. An RSSI of -62dBm represents 4-5m 

away, each 6dBm increment represents a doubling in distance. For the purposes of this report, 

we used Class1 counts as our spatial parameter for close contacts (within 2m) and Class2 counts 

for casual contacts (up to 5m). 

Research objectives 

The Ngongotahā field trial was announced as a result of preliminary work commissioned by the 

DIA to evaluate whether the card could help meaningfully in New Zealand’s COVID-19 response. 

The remaining key concerns announced publicly were: 

1) Identifying how the card data would be integrated into the existing contact tracing system 

2) Evaluating the acceptability of the card to the general public and contact tracing 

professionals 

To that end, we took these two aims into the co-design hui with the hub, the University of Otago, 

University of Waikato and people who would be delivering the trial on the ground. It is important 

that all parties had an opportunity to inform the research questions for the trial. As such, we 

developed three aims for this project: 
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Aim 1: Do whānau see value in and use the card technology? 

Aim 2: Do end-users see value in digital contact tracing? 

Aim 3: How effective is the card at capturing contacts and enhancing contact tracing? 

METHODS 

Participants 

Participants for the card trial were residents within the Ngongotahā community in the Lakes DHB 

(Figure 4). Participants were mainly recruited from Ngongotahā East and West. The Rotorua 

district was selected for the trial as there was an existing relationship with Rotorua leaders 

through the Caring-for-Communities All-of-Government COVID-19 response. Additionally, 

Rotorua was selected as a trial site as there are many people who experience the digital divide, 

it is an area that is at high level of risk for COVID-19 transmission due to its operational Managed 

Isolation Facility and there is a high proportion of priority populations that are most susceptible 

to adverse effects associated with COVID-19 and its associated response measures.25 

 

Figure 4: A map of the greater Ngongotahā area 
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Ngongotahā was chosen in collaboration with Lakes DHB and the Te Arawa Hub. The parameters 

we gave to the hub and Lakes DHB for community identification are shown in Table 1. If a 

community failed on one criterion it was not excluded from selection. However, Ngongotahā had 

the best balance of all selection criteria. To be eligible for inclusion, the participants needed to 

be 19 years or older. Participants for the exit surveys were any person participating in the card 

trial. Whānau interview participants were a sub-sample of card participants. Contact interviews 

were also conducted with a sub-sample of the card participants. Focus group participants were 

health professionals from the National Investigation and Tracing Centre (NITC) and Midcentral 

and Auckland Region PHUs. 

Table 1: Community selection criteria and justification 

Criteria  Justification  

Relatively geographically isolated and 
compact 

Ngongotahā is 7.5km from Rotorua City, with 
the urban land use briefly interrupted by the 
Ngongotahā scenic reserve. It has roughly 
1000 people per km2 and is urban land use.  

People live and work in the area There are around 500 people that work in 
Ngongotahā East and West.  

Small enough that high uptake is achievable  There are around 2500 people aged 19+ in 
Ngongotahā East and West. Initial target for 
recruitment was 500-1000.  

The community has amenities Ngongotahā village has a grocery store, 
multiple restaurants, a pub, post shop, 
schools, rugby club, marae and community 
hall.  

Has a high Māori population Around 40% of Ngongotahā residents are 
Māori. 

Diverse socio-demographic distribution Around 33% of employed people are on or 
below $50,000 and 66% above $50,000 per 
year. 50% of the population is under 45.  

Co-design 

Co-design is a participatory design process that involves actively involving all stakeholders in all 

stages of an intervention. The stakeholders engaged in this process included Te Arawa Response 

Hub, Lakes DHB, the MoH, DIA, Universities of Otago and Waikato, the Office of the Privacy 
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Commissioner, a community reference group and the Rotorua Council. The He Pikinga Waiora 

implementation framework was selected as the evaluation framework for this co-design process. 

He Pikinga Waiora is focused on achieving a sustainable and equitable co-designed 

implementation project and partnership.32 The implementation framework provides a process 

for structuring a robust intervention. All four elements have conceptual fit with kaupapa Māori 

aspirations, and all have demonstrated evidence of positive implementation outcomes.32 With 

Indigenous self-determination at its core, this framework supports not only the goals and 

objectives of this research project, but the aspirations of the Te Arawa Hub. More information of 

the co-design process and evaluation can be found in the “Co-design evaluation report” produced 

by the University of Waikato as part of this work. 

Timeline 

For an overview of our study timeline, see Table 2. Initially, a whanaungatanga hui was organised 

on the 21st of September to identify manawhenua and key stakeholders as well as to discuss 

roles and responsibilities. Key stakeholders included the community reference group, Te Arawa 

Hub, Iwi, local businesses, MoH, University of Otago and University of Waikato researchers and 

local representatives. Two co-design hui were planned after the whanaungatanga hui. The first 

was a scoping hui on the 21st of September to scope the research objectives, aims, expected 

outcomes, provide opportunities to raise questions or concerns, determine appropriate 

intervention and implementation and begin drafting the research protocol based on these 

findings. Next a clarification hui was conducted on the 25th of September where answers to 

questions raised in the scoping hui were presented for discussion and the research protocol was 

amended in real-time to clarify project objectives, aims and outcomes. 

Ethics approval was granted on 2 October by the University of Otago Ethics committee (Ref 

HE20/010). Following this, the communication and stakeholder engagement strategy was 

developed and implemented by the Te Arawa hub. More information on the communication and 

stakeholder engagement strategy can be found in the document “Te Whatu:Research Protocol.” 

On the 28 October, the Minister for Government Digital Services publicly launched the trial in 

Ngongotahā, which marked the beginning of the public marketing for the trial set to run from the 

9 to 15 November. The public communications started from the 29th October (more details in 

“Te Whatu: Research Protocol'') and recruitment started on the 2 November and ran to 10 

November. A subset of participants within the enrolled cohort were recruited for full case 

investigations. Case investigations with participants and whānau interviews occurred between 

16-20 November. Three structured focus groups occurred on 14, 15 October and on 2 December, 

with two PHUs and the NITC.
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Table 2: Study timeline and details of activities 

Recruitment processes Date Purpose 

Co-design, stakeholder engagement and communications strategy 

Whanaungatanga Hui 21 Sep Inform community leaders about the trial. Determine the best communication channels for 
informing the community and for recruiting participants. Identify manawhenua and key 
stakeholders as well as discuss the roles and responsibilities within and beyond the trial. 

Co-Design Hui - Scoping hui 21 Sep Confirm research objectives, aims, expected outcomes. Provide opportunities to raise questions 
or concerns. Re-draft research protocol based on these findings. 

Co-Design hui - Clarification hui 25 Sep  Present answers to questions raised in the scoping hui and use the research protocol to clarify 
project objectives, aims and outcomes. 

Confirmation of Research 
Protocol 

28 Sep Protocol sent to key stakeholders for confirmation electronically. 

Ethics application submitted 29 Sep Submission to the University of Otago Ethics Committee.  

Ethics approval  2 Oct  Ethics approved by University of Otago Ethics Committee.  

Māori Consultation (Ngāi Tahu) 2 Oct Confirmation from Ngāi Tahu that the study had consulted extensively with Māori. Noting in 
particular the co-design partnership with the Te Arawa COVID Response Hub. 

Stakeholder engagement 
strategy 

2 Oct Key stakeholders in the Rotorua region were notified about the trial and recruited as supporters. 
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Active Recruitment and Card Deployment 

Ministerial Launch  28 Oct Minister for Government Digital Services Kris Faafoi and Te Arawa COVID Response hub kaumatua 
Monty Morrison announced the launch of trial in Ngongotahā. 

Communications strategy 
implemented and pre-study 
enrolment begins 

28 Oct Use the communication channels defined by the community leaders to inform and recruit 
participants (more details “Te Whatu: Research Protocol”). Enrolment forms, participant 
information and consent forms were available at the trial hub in Ngongotahā. 

Whānau day recruitment event  7 Nov Research team created a whānau day with live music, children’s activities, food and drink to help 
drive recruitment in the weekend before the trial. 

Card study period 9-15 
Nov 

To allow for pragmatic, real-world use of the card within the community. 

Case investigations 16-20 
Nov 

Implement case investigations with manual contact tracing and digital contact tracing 
comparisons. 

Whānau interviews 17-19 
Nov 

Whānau interviews with participants. 

Focus groups 14-15 
Oct & 
2 Dec 

To discuss the potential of digital contact tracing aids to help contact tracing processes with end-
users (within the PHUs and National Close Contact Service). 
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Study outcomes 

Multiple outcomes of interest from the cohort study, the case investigation, the focus groups, 

the exit surveys, and the whānau interviews are discussed below.  

Primary Outcomes 

Primary outcomes for the qualitative interviews include the barriers and enablers to using the 

card for participants, their family/whānau and Māori/Pasifika community members. We aimed 

to uncover any concerns about privacy, how the device works and how the data may be used. 

The focus groups with end-users focused on determining any potential benefit of digital contact 

tracing. 

To investigate the potential efficacy of the card within the current contact tracing system we 

focused on a number of quantitative outcomes, specifically: 

1) The number of close and casual contacts identified by the card  

2) The number of close and casual contacts identified with the manual contact tracing 

system through case investigations  

Study procedures 

Card participant recruitment 

The full study procedures were outlined in Te Whatu: Research Protocol. In brief, on the 12th of 

October, a project base was established on the main street of Ngongotahā. The building is owned 

by local hapū and iwi and was lent to the project to help manage operations from within the 

community. The project base was opened to the public on the 28th October and staffed by 

community members trained by the research team. In total, seven paid community members 

were on-boarded by the research and project management team.  

Recruitment began after the Ministerial announcement on the 28th October 2020. Participants 

were able to register online through the Te Arawa hub website. Participants could collect their 

cards and/or register for the trial in person from the project base. Each participant read the 

information sheet and signed consent forms. Recruiters used a bespoke registration platform 

designed for the trial, which only community members and Te Arawa Hub members could access, 

to prevent other parties from having access to personal identifiable information. On this 

platform, cards could not be issued until a photo of the consent form was uploaded using an iPad 
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as a form of two-step verification. The enrolment process included taking participants’ first and 

last name, contact phone or email, ethnicity, iwi affiliation, and date of birth. Each participant 

was assigned a unique card ID. Participants received both a lanyard and front clip for a preferred 

wear option. Recruitment started on 28th October and ran through to the 10th November. 

At the end of the study period, an eTXT was sent to participants to ask them to return their cards 

to the project base or to the Rotorua Council buildings. From 16 November, community research 

members took card returns, uploaded card data using an application from the card supplier and 

logged returned cards in the registration database maintained by the Te Arawa hub. Card returns 

were ongoing throughout the week but from 22 November the community centre was no longer 

staffed by community researchers. 

Case investigations 

Contact tracing is carried out by PHUs to prevent the spread of infectious disease once a notified 

case is investigated. The process of interviewing a case about their clinical and contact histories 

is called a case investigation. Case investigations are currently conducted by PHU qualified health 

professionals. During card participant recruitment, people were asked if they would be willing to 

be contacted at the conclusion of the card trial for a follow up phone interview about their 

contact histories. This was voluntary and participants received a koha ($50 prezzy card). 

The case investigators for this trial came from three PHUs and one community team. The co-

design process revealed there was a strong community desire for professional opportunities for 

local workers and a PHU desire to increase Māori representation in their contact tracing capacity. 

As such, local Māori health workers were recruited to form the community team (n~5). The 

community case investigators received training from PHU staff and were overseen by a trained 

case investigator for the duration of the study. The community case investigation team was able 

to provide a local approach, had te reo capacity and could conduct interviews outside of 

traditional work hours. The community team received training that included an online module 

and two in person workshops, one with a professional contact tracing trainer and one with a local 

case investigator. 

The case investigators completed a modified case investigation with each participant on those 

elements that were directly related to contact histories and close contact identification. No 

questions about medical histories or provision of clinical advice were provided. To support the 

case investigators, we developed a bespoke case investigation platform (See Figure 5). This 

platform was developed by the principal investigator in consultation with case investigators 

through multiple feedback sessions. Each case investigator team also received an hour tutorial in 
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addition to a custom tutorial video provided. The case investigators asked participants for the 

date, location, name of contact, duration of contact and other notes about each contact event. 

Based on these details they would decide on the contact classification for that contact based on 

their professional judgement, either close, household or casual contacts. In addition, we asked 

the case investigators to use the grey search icon on the name field to query the registration 

database for that person to determine if a contact was also part of the trial. 

 

Figure 5: Bespoke case investigation platform 

An operations role responsible for the platform administration was established by Te Arawa hub, 

as neither University researchers nor the MoH team could have access to any personal 

identifiable information. The operations lead allocated interviews to each case investigator team 

lead on a purposeful and random basis. The purposeful allocation involved screening participants 

to identify those people that should not be interviewed by a person outside the community. 

Additionally, people indicating a preference for te reo Māori were also allocated to the 

community team. The remaining participants were randomly allocated to PHUs. Note, there was 

no opportunity for the research team to ask for participant availability prior to the trial so each 

PHU was responsible for ‘cold’ calling participants to identify an appropriate time for the 

interview. Once participants were allocated to a case investigation team, the lead for that team 

further allocated that participant to an individual case investigator. 

Exit survey 

All participants who signed up for the card (n=1191) were eligible to fill out an exit survey at the 

conclusion of the study. The exit survey mainly focused on participants’ experiences wearing the 

card, barriers to wearing it as intended, at what alert levels they would be willing to wear it (e.g. 

at level 2), in what contexts would it be acceptable (e.g. public spaces) and what data would they 

be willing to provide to help contact tracing. Participants were offered the opportunity to 
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complete the survey when they returned their cards, either via a tablet or paper form. Paper 

entries were provided for those not familiar with technology or who did not have time to wait 

for available iPads at the community centre. On community recommendations, an eTXT or email 

option with a customised link was not provided until days after the trial had ended. Note each 

eTXT to participants went through a data request process and University researchers had no 

direct access or contact with participants throughout the entire research process. 

Whānau interviews 

In-depth interviews were held with trial participants. Te Arawa hub personnel had identified 

potential qualitative participants (e.g. those expressing interest in taking part in an in-depth 

interview about their experiences of the trial) at the time of recruiting to the card trial itself. It 

was intended to recruit approximately 20 participants to the in-depth interviews, including: 12 

Māori, 2 Pacific, and 6 non-Māori/non-Pacific participants, and to include people with a range of 

genders, ages and (ideally) disabled people. These interviews were conducted using kaupapa 

Māori principles and Te Arawa tikanga and kawa. 

All participants were given a study information sheet describing the qualitative in-depth 

interviews; this information was also discussed verbally (in case some people had limited reading 

abilities). A consent form was also read/discussed and signed by all participants prior to 

commencing the interviews. The consent form also asked participants if they were willing to be 

quoted (verbatim) and whether or not they wished to receive a copy of the study findings. 

All interviews were undertaken with one or two experienced qualitative interviewers, at a time 

convenient to participants. Cups of tea/coffee and kai (fruit/biscuits) were offered to all 

participants on arrival. All interviews were planned to be kanohi-ki-te-kanohi (face-to-face) and 

audio-recorded (with participants’ consent) for analysis. Interviews were expected to take 

approximately 30 mins to complete. All participants received a koha in appreciation of their 

contribution. The interviews were designed to get in-depth information about the participants’ 

use of the card, attitudes towards digital contact tracing aids and barriers to their use. The 

interviews also assessed perceptions towards data use and privacy. The interview guide can be 

seen in Appendix 1. 

Focus groups 

A total of three focus groups were conducted with health professionals responsible for contact 

tracing in New Zealand. Two of these focus groups were with case investigators from PHUs. The 

third focus group was with people working within the NITC. These structured focus groups were 
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conducted with PHU case investigators and NITC contact tracing leads to determine their 

attitudes towards digital contact tracing. We investigated ways digital contact data could be more 

easily integrated into the existing data infrastructure, different use cases for the data and other 

possibilities for its use. More information on the process, the interview guide is shown in 

Appendix 2. The focus group length was between 60-90mins. A lunch was provided for each focus 

group. Two of the focus groups were held in-person and one was held via Zoom. 

Data management 

The data management is shown in Figure 6. In general, data could be requested with a specific 

purpose that is reviewed by the Te Arawa Hub and approved if within the scope of the current 

trial. All personally identifiable data collected by the card trial will be destroyed at the conclusion 

of the trial analysis. Information collected in focus groups and whānau interviews and all de-

identified data used for analyses will be held by the University of Otago for a period of at least 

five years and will be managed in accordance with University records policies. 

Card data was extracted using a bespoke application provided by the card supplier. The data was 

uploaded to a database controlled by the card supplier that is hosted in Australia. From there, 

card data was requested by the University of Otago. Note, the card data contained only contact 

data and had no demographic or personal information. De-identified registration data could be 

linked to card data based on a unique card id. 

All personal identifiable information (PII) from participants was held, stored and protected by the 

Te Arawa Hub with a New Zealand based cloud-storage provider. Any data related to the 

registration database could be requested by members of the research team with specific data 

use parameters. De-identified registration data was provided to the University of Otago but 

researchers could not directly query the database to run data integrity checks. PII of 22 

participants for the whānau interviews was provided to University of Otago researchers but these 

researchers were not involved in handling card data and were not provided card numbers. 

PII on participants who opted for a phone interview was provided to PHUs via the online case 

investigation platform. Case investigators received the participant’s name, contact number, 

ethnicity, age and sex. All data from the case investigations was stored and controlled by Te 

Arawa. A de-identified dataset was provided to the University of Otago after a data request. All 

data provided to the University of Otago was provided via direct access to the University’s high 

capacity storage facility that is hosted in Dunedin. 
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Figure 6: Data flow and management diagram for the Te Whatu card trial 

Exit survey data was also collected and stored by the Te Arawa hub. De-identified survey data 

was requested and provided via direct access to the high capacity storage facility at the University 

of Otago. 

Data analysis 

Descriptive statistics on the card cohort members, those who agreed to case investigations, 

whānau interviews, focus groups by demographic characteristics are provided. Data consistency 

checks were run on both card and case investigation data. This involved creating contact dyads 

and determining the extent of non-reciprocal contact events between a pair of participants. The 

efficacy of the card was analysed by matching the contacts identified through case investigations 

to the card data. For this analysis, we used only those contacts from case investigations that were 

matched to the registration dataset. We aggregated contact events by day, the card id of the 

participant and the card id of the contact (the interaction). We used three card contact definitions 

to match to case investigation data 1) Class_1 card definition (within 2m) & >15mins; 2) Class_1 
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card definition (within 2m) & any duration; and 3) Class_2 card definition (within 5m) & any 

duration. The latter contact measure gives some insight into the potential non-compliance (e.g. 

one of the two participants not wearing the card). 

We assessed acceptability through card data, exit interviews, whānau interviews and focus group 

discussions. Using card data, we looked at the total number of participants agreeing to 

participate in the study, the extent of missing data from non-returns and no data found. Exit 

interviews were collated and analysed to assess participants' experiences wearing the cards. 

Items using a Likert scale and other adapted scales were cross-tabulated by ethnicity, age and 

sex and analysed using the X2 test.33 

The whānau interviews adopted a Pragmatic Interpretative framework. Pragmatic frameworks 

are beneficial when the focus of inquiry is ‘what works’ and ‘how does it work’.34 Pragmatic 

approaches are also useful when researchers are interested in understanding an issue and 

learning what obstacles have been, or may be, encountered (e.g., by card-users and/or contact 

tracers), and how these obstacles may be overcome to support interventions (e.g., a decision to 

introduce the card more widely). Audio-recordings of whānau interviews are currently being 

transcribed for thematic and interpretive analysis by our experienced research team. NVivo 

software will be used to facilitate analyses. Detailed qualitative analyses will take three months 

– and interviews were completed 20 November 2020. Consequently, high-level provisional 

analysis of the in-depth interviews has been undertaken to inform this report. The high-level 

provisional findings have been obtained from the following sources 1) field notes completed by 

all interviewers after each interview; 2) discussion between all three interviewers after each 

interview; and 3) after completion of all interviews, two workshops were held with the three 

interviewers to discuss and categorise findings under key topic areas. 

Acceptability for end-users was assessed through data collected from PHUs and NITC focus 

groups. Focus groups were audio-recorded for thematic and interpretive analysis.35,36 A mix of 

NVivo software and marking up ‘Word’ transcripts was used to analyse the audio-recordings and 

the field notes. The case study is a pragmatic method that members of our team are familiar 

with,37 and it is a method that allows for efficient data collection and prompt delivery of 

provisional findings. As mentioned above, pragmatic approaches are useful when researchers are 

interested in understanding an issue (in this case the digital technologies) and learning about 

strengths and obstacles. Although the analysis is primarily descriptive and exploratory, later 

interpretation will be informed by key frameworks, models and theories. Field notes were 

written up after the focus groups, including thoughts and feelings about how it went and 

emerging themes. Coding was done independently by two researchers, then combined for 

coherence. Memos, reflecting on the transcription, were written during the analysis.
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RESULTS 

Overall participation 

Table 3 shows the high-level numbers of participants in the different arms of the study. There 

were 1191 recruited for the card trial with 45% Māori, 43% New Zealand European (NZE), 11% 

other and 1% Pacific. There were almost two female participants for every male participant (62% 

v 37%), while over 64% of the participants were aged 45 and over. Of these participants, 23% 

completed an exit survey. The sociodemographic distribution of survey respondents largely 

reflected the sample, with the notable exceptions of more NZE than Māori completing surveys 

and those aged 55 and above more likely to complete surveys than younger participants. In total, 

158 participants completed a case investigation with a PHU case investigator. Like the exit 

surveys, more NZE and older participants were more likely to be included compared to their 

Māori and younger counterparts. Twenty-two card trial participants from Ngongotahā were 

interviewed. Māori made up 59% of interviewees, followed by NZE (23%), Pacific (14%) and other 

(14%), with even spreads across sex and age groups. Focus group participants were made up of 

PHU (n=15) and NITC staff (n=8). The majority of focus group participants were NZE (78%), Female 

(70%) and aged between 45-64 (65%). 
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Table 3: Demographic characteristics of participants in the different research arms of the Te 
Whatu Trial 

  Card trial 
 
n            (%) 

Exit survey 
 
n           (%) 

Case 
investigation 
n          (%) 

Whānau 
Interview 
n        (%) 

Focus Group 
PHUs    NITC 
n                n 

Total  1191 (100) 272 (23) 158 (13) 22 (2) 15 8 

Ethnicity* Māori 535 (45) 97 (35) 52 (33) 13 (59) 2 0 

 NZE 518 (43) 155 (55) 97 (61) 5 (23) 10 8 

 Other 127 (11) 20 (7) 8 (5) 3 (14) 2 0 

 Pacific  11 (1) 0 0 1 (1) 3 (14) 1 0 

Sex Female 744 (62) 173 (64) 107 (68) 11 (50) 13 3 

 Male 444 (37) 99 (36) 49 (31) 11 (50) 2 5 

 Diverse 3 (1) 0 (0) 2 (1) 0 (0) 0 0 

Age 19-24 74 (6) 7 (3) 3 (2) 4 (18) 0 0 

 25-34 156 (13) 23 (8) 10 (6) 1 (5) 3 2 

 35-44 183 (15) 35 (13) 10 (6) 3 (14) 1 2 

 45-54 229 (19) 43 (16) 31 (20) 5 (23)  5 3 

 55-64 238 (20) 67 (25) 41 (26) 5 (23)  6 1 

 65+ 296 (25) 89 (32) 62 (39) 4 (18) 0 0 

 Missing 15 (1)  8 (3) 1 (1) 0 (0) 0 0 

* When two ethnicities were selected, Māori was prioritised (n=20). Ethnicity for the Whānau had multiple selections so add up more than 22. 

Card and case investigation data 

Card data loss 

In total, 1191 participants received a card to participate in the card trial (see Table 4). Of these, 

261 did not return their cards at the conclusion of the trial (22%). Chi-squared tests detected 
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significant differences between those returning and not returning cards by ethnicity and age. 

Māori participants had a higher proportion of non-returns compared to their proportion in the 

sample. Likewise, younger participants were less likely to return cards than older participants. 

The return procedure required participants to return to the trial hub to drop off their cards. There 

was also limited messaging to participants because of communication constraints placed on the 

research team over concerns with over-messaging participants. 

There were 153 participants that returned their cards but had no observations for the study 

period (13% of the sample). There was a difference by age in the likelihood of missing data via 

this method of data loss. However, it appears the difference is in the opposite direction than data 

loss via failing to return cards, with older participants more likely to experience data loss. There 

are three possible reasons for returning cards with no data 1) participants were compliant but 

saw no other cards during the study period; 2) participants did not wear their card; or 3) there 

was a technical fault in the cards on the firmware, at activation or upload. Unfortunately, there 

is no way to disentangle these three possibilities as metadata requested by the research team to 

rule out a technological fault could not be provided. The card supplier has said the cards appeared 

to be functioning as intended on their end. 

We wanted to ensure any card data used in the analytic dataset had the possibility of having both 

sides of an interaction, that is, the observing card and the observed card. Consequently, we 

removed all card interactions where the observed card was from a card that itself had no data. 

This filtering resulted in a further 24 participants being dropped from the analysis dataset. The 

final analysis dataset comprised 753 participants. The statistical difference in missing data caused 

by non-returns persists in the final analytic set where we have had systematic data loss by 

ethnicity and age. The final data set has 42% Māori, 47% NZE and 10% Pacific. Female participants 

make 63% of the final sample, while 69% of participants were aged 45 or older. 

The trial recruitment (uptake) was relatively high (around 40% of eligible people in the 

community recruited in a week). However, compliance adoption may have been relatively low. 

It has already been noted that 22% of participants failed to return their card, while an additional 

15% had no data. While we cannot determine for sure that the missing data was entirely from 

non-compliance, it is a likely contributor. PROACTIVELY RELEASED
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Table 4: Card trial participants, missing data and analysis dataset 

  Card trial 
 
n            (%) 

Not returned1 
 
n           (%) 

Returned 
but no data2 
n          (%) 

Analysis 
dataset3 
n          (%) 

Total 1191 (100) 261 (22) 153 (13) 753 (63) 

Ethnicity Māori 535 (45) 150 (57) 60 (39) 315 (42) 

 NZE 518 (43) 79 (30) 73 (47) 354 (47) 

 Other 127 (11) 28 (11) 19 (12) 78 (10) 

 Pacific  11 (1) 4 (1)  1 (1) 6 (1) 

Sex Female 744 (62) 162 (62) 92 (60) 475 (63) 

 Male 444 (37) 98 (38) 61 (40) 276 (37) 

 Diverse 3 (1) 1 (1) 0 (0) 2 (1) 

Age 19-24 74 (6) 29 (11) 8 (5) 37 (5) 

 25-34 156 (13) 57 (22) 13 (9) 83 (11) 

 35-44 183 (15) 40 (15) 26 (17) 115 (15) 

 45-54 229 (19) 61 (23) 23 (15) 137 (19) 

 55-64 238 (20) 30 (11) 47 (31) 154 (20) 

 65+ 296 (25) 42 (16) 34 (22) 216 (29) 

 Missing 15 (1)  2 (1) 2 (1) 11 (1) 

Bolded values = indicates a significant difference in proportions within the group.  

1 = chi-squared test for difference between those that did not return cards (n=261) and those that did (n=930) 

2 = chi-squared test for difference between those with no data but returned cards (n=153) and the rest of the sample (n= 1038) 

3 = chi-squared test for difference between those with no data (n=438) and those participants with data (n= 753) 
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Card data consistency check 

To test the internal consistency of the cards, we conducted a dyad analysis. A dyad in this case is 

the two sides of an interaction, or simply put, is the interaction of card A seeing card B 

reciprocated on Card B? Our analytic dataset of 753 participants was aggregated from two-hour 

blocks to the day level, resulting in just over 15,000 contact events. At the interaction level, card 

B reciprocating an interaction with card A on the same day, almost all (97%) dyads matched for 

contacts detected by the card at two metres for longer than 15mins (Table 5). This dropped to 

87% for any contacts within 5m and any duration. The consistency percentages were much higher 

at the 2-hour level (the record intervals on the cards). At the contact class classification level, 

card B reciprocating the same class classification as card A’s interaction, there was minimal 

change suggesting a high level of consistency on the proximity and duration of a given interaction 

between two cards. 

Table 5: Dyad match rate for card consistency checks 

Dyad Match type 
Contacts detected by card at 2m, 
>15mins* 

Contacts detected by card at 
5m, any duration* 

Interaction level 97% 87% 

Contact class 

classification level 

97% 84% 

The consistency checks show that there is an almost perfect consistency rating for contacts 

defined under traditional close contact definitions. For interactions occurring on the fringes of 

the cards’ programmed capabilities, up to five metres for as short as two mins, the mean and 

median time of inconsistent dyads was 5.3mins and 2.0mins, respectively. Consequently, the only 

inconsistent interactions where card A records card B but the interaction is not reciprocated are 

beyond the close contact spatial-temporal boundaries - e.g. >2m and < five mins. Thus, the card 

has a high consistency for interactions that are of relevance for infectious disease control. 

Case Investigation data 

Of those people agreeing to a phone interview (n=654), 158 took part in an interview (13% of 

total sample, 24% of the participants consenting to a phone interview). There were more NZE 

participants interviewed relative to their number in the consenting participants (61% interviewed 

compared to 44% consenting), while there were significantly less Māori interviewed (33% 

interview compared to 47% consenting) (p = 0.001) (Table 6). Note there was a strong call from 
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the community research team to avoid having out of area PHUs call Māori participants, which 

substantially reduced our capacity to interview Māori participants. 

Table 6: Demographic characteristics of the case investigation sample 

Demographic 
characteristics 

Case investigations1 
n       (%) 

Total  158 (13) 

Ethnicity* Māori 52 (33) 

 NZE 97 (61) 

 Other 9 (6) 

Sex Female 107 (68) 

 Male 49 (31) 

 Diverse 2 (1) 

Age 19-24 3 (2) 

 25-34 10 (6) 

 35-44 10 (6) 

 45-54 31 (20) 

 55-64 41 (26) 

 65+ 62 (19) 

 Missing 1 (1)  

Bolded values = represent a statistically significant difference within group in proportion interviewed compared to proportion in total sample 

1 chi-squared test for difference  

To ensure a fair comparison between case investigation and card data, we removed all the case 

investigation data from participants that also had no card data and applied the same filters as 

those applied to card data. As a result, the case investigation dataset was reduced from 158 

participants to 119 participants. In total, there were 2,970 close contact events identified in case 
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investigations from these 119 participants. Household contact events made up 36% (n=1,076) 

and other close contact events made up 64% (n =1,894) of all close contact events. 

Effective detection rate for close contacts: quadratic dependence 

In total, 436 of the contact events were matched to the registration database by case 

investigators, which confirmed that that person was a participant in the study. This is equivalent 

to around 15% of all contacts events and aligns with the basic principles underlying digital contact 

tracing technologies. That is, there is a quadratic dependence of uptake, where the level of 

uptake interacts with itself to produce an effective detectable rate for close contacts. For 

example, if we were able to recruit 40% of Ngongotahā, and residents only interacted with people 

in Ngongotahā, we would expect to be able to detect around 16% of their contacts (0.40*0.40 = 

.16). While most participants worked or lived in Ngongotahā, and we recruited around 40% of 

this community, people still had extensive interaction with others outside of Ngongotahā. It is 

also possible that a small percentage of contacts were not matched to the registration database 

because of spelling mistakes or unknown close contacts but the impact is likely negligible. 

Case investigation and card data concordance 

Table 7 shows the close and household contacts identified in the case investigations and matched 

to the registration database aggregated by day. In total, there were 354 close contacts events, 

split between 177 household contacts and 177 non-household contacts. When restricting the 

card data to those that met the spatio-temporal parameters of a close contact of within 2m for 

longer than 15mins, only 20% of close contacts were identified while only 50% of household 

contacts identified. When the temporal constraint is removed, the overall matching rate is 50%, 

split between 39% and 61% for close and household contacts, respectively. If the spatial 

constraints are pushed out to around five metres, we get a slight increase to a 63% match rate. 

In all contact scenarios, the cards detected a high proportion of household contacts compared to 

non-household contacts. 

There are two main reasons for non-matching at the contacts at 5m level. The first is participant 

not-compliance, that is, one or both participants in the contact event were not wearing their 

card. For example, of the 132 non-matched observations (within 5m for >2mins), the mean 

duration of contact recorded in case investigations was 300mins (SD = 458). In fact, only 10 of 

132 contact events that failed to match card data were less than 30mins. It is highly unlikely that 

two cards that were together for longer than 30mins, some of which was within two metres, and 

was still not detected at a range of five metres for longer than two mins by the card. 
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Table 7: Card and case investigation concordance by different card contact definitions 

Contact type Contacts detected by 
card at 2m, >15mins1 

Contacts detected by card 
at 2m, any duration1 

Contacts detected by card 
at 5m, any duration1 

Close contacts 35/177 20% 69/177 39% 93/177 53% 

Household 
contacts 

88/177 50% 108/177 61% 129/177 73% 

Total close 
contacts 

123/354 35% 177/354 50% 222/354 63% 

1 chi-squared test for difference 

To investigate the potential extent of participant non-compliance we aggregated the contact 

events to the week level. In this analysis, we found that 21% of contact events did not match at 

the week level with a mean interaction of 156 mins according to case investigation data. 

Therefore, we can infer that 21% of the total contact events were not matched due to non-

compliance. 

The second reason for non-matched contact events is errors in the case investigation data due 

to participants recalling the wrong day of an interaction or not reciprocating an interaction. For 

example, if the contact interview participant recalls a contact on Tuesday that was actually on 

Wednesday this would make it impossible for the card to match to this contact event aggregated 

to the day level. To investigate this interpretation, we conducted a consistency check on the case 

investigation data. There are 84 contact events between participants that both completed a case 

investigation. In theory, contact recalled by person A should also show in person B’s case 

investigation. However, there was only a reciprocal relationship with 64% of case investigation 

dyads at the day level. Therefore, if 21% of non-matched contacts at a 5m level were due to 

participant non-compliance, it is likely the remaining 16% of non-matched events is due to 

inconsistencies in case investigation data. 

Table 8 demonstrates what we may expect of the card performance on a technological level if 

we remove the unmatched contact events at the five-metre level, which we attribute to a 

combination of participant non-compliance and case investigation inconsistencies. With this new 

denominator, we would expect the cards to detect 50% of clinically-relevant close contacts using 
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spatio-temporal threshold of two metres and 15mins, with a 38% detection rate for non-

household contacts and 68% for household contacts. This increases to 80% overall, with 74% 

detection rates for non-household contacts and 84% for household contacts when the temporal 

element is removed.  

Table 8: Card and case investigation concordance attempting to adjust for participant non-
compliance and case investigation inaccuracies 

Contact type Contacts detected by 
card at 2m, >15mins1 

Contacts detected by card 
at 2m, any duration1 

Contacts detected by 
card at 5m, any 
duration 

Close contacts 35/93 38% 69/93 74% 93/93 100% 

Household 
contacts 

88/129 68% 108/129 84% 129/129 100% 

Total close 
contacts 

123/222 55% 177/222 80% 222/222 100% 

1 chi-squared test for difference 

Removing the temporal condition in this way would likely have a substantial impact on the false 

positive rate. While imposing the temporal condition reduces the pool of identifiable close 

contacts to household contacts which has limited real-world application. However, given the 

internal consistency of the card at the 5m level and the high match rate to clinically-relevant close 

contacts, the card could be a useful tool for identifying and notifying casual contacts, within 

which all close contacts would be captured.  This could ensure health authorities were able to 

communicate at least a low-risk message to all relevant close-contacts. 

Exit survey 

In total, 272 participants completed exit surveys (23% of participants). NZE participants had 

nearly twice the odds of completing the exit survey than Maori (OR=1.93; 95% CI 1.45-2.58, 

<0.001) (Table 9). There is a dose response with increasing age—as the age of the study 

participants increased, so too did their odds of completing the exit survey (OR significantly 

increased from 2.26 to 4.12 from among 35-44 year-olds to 65+). 
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Table 9: Demographic characteristics of exit survey respondents and non-respondents (n=272 and 
n=919, respectively) 

Demographic  
characteristics 

n (%) 

non-
respondents 

n=919 

n (%) 

survey 
respondents 

n=272 

Odds ratio 

(95% CI)1 

p value 

Gender Male 

 Female 

 Diverse 

345 (37.5) 

571 (62.1) 

3 (<1.0) 

99 (35.7) 

173 (61.7) 

0 (0.0) 

Ref 

1.06 (0.80-1.40) 

-- 

 Ref 

0.705 

-- 

Ethnicity Māori 

 NZE 

 Other 

 Pacific 

438 (47.7) 

363 (39.5) 

107 (11.6) 

11 (1.2) 

97 (35.0) 

155 (55.2) 

20 (7.2) 

0 (0.0) 

Ref 

1.93 (1.45-2.58) 

0.84 (0.49-1.40) 

-- 

Ref 

< 0.001 

0.527 

-- 

Age 19-24 

 25-34 

 35-44 

 45-54 

 55-64 

 65 and older 

 Missing 

 

67 (7.3) 

133 (14.5) 

148 (16.1) 

186 (20.2) 

171 (18.6) 

207 (22.5) 

7 (<1.0) 

7 (2.5) 

23 8.3) 

35 (12.6) 

43 (15.5) 

67 (24.2) 

89 (31.4) 

8 (5.4) 

Ref 

1.66 (0.71-4.35) 

2.26 (1.00-5.79) 

2.21 (1.00-5.59) 

3.75 (1.74-9.35) 

4.12 (1.94-10.17) 

10.94 (3.11-41.42) 

Ref 

0.270 

0.063 

0.066 

0.002 

< 0.001 

< 0.001 

 1 Calculated using logistic regression 

Overall responses  

Overall, participants felt positive about wearing the card with 56% feeling very positive, 31% 

feeling positive and 10% neutral (see Appendix 3 for all exit survey tables). Only 3% of 

respondents felt negative about the card. When asked how they would feel about wearing the 

card when leaving home in the future on a scale from 1(terrible) to 10 (extremely good), the 

median response was 9 (IQR 8-10). Likewise, 95% of participants suggested they would be likely 
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to consistently wear their cards when leaving home. Almost three-quarters of participants wore 

the card on a lanyard, while 21% wore the cards clipped onto a belt or attached to the front 

pocket of clothing. 

Respondents suggested they would be likely to wear the card when there were active cases in 

the community (96% of respondents) but less likely to wear it as a precautionary measure when 

there were no cases in the community (only 55% of respondents). The primary factor that could 

influence participants to wear the card was if it could help avoid a lockdown (78% of respondents 

indicated this). Seeing other people wearing a card (50%) and privacy controls (50%) were other 

major factors that could encourage participants to wear the card. Incentives for wearing and 

having the ability to accessorise the cards were the least important factors influencing decisions 

to wear the card. 

Table 10 provides an overview of participants' concerns if the card was to be rolled out nationally. 

The issues raising the most concern was the Government failing to protect the identity of people 

when either testing positive for COVID-19 or being a close contact of a COVID-19 case (50% either 

fairly or very concerned). Interestingly, participants were still somewhat concerned with the 

Government being able to access location information despite being informed the card did not 

possess that capability. This finding reinforces the need for effective communication strategies 

with any digital contact tracing technology. Lastly, participants were least concerned with any 

potential negative health effects from Bluetooth or the cost to taxpayers for the intervention. 
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Table 10:Relative importance of different concerns about wearing the card 

Imagine you did receive a card and were asked by the Government to wear it. How concerned 
or not would you be about… n (%) 

  Not at all 
concerned 

Not very 
concerned 

Fairly 
concerned 

Very 
concerned 

Don’t 
know 

The accuracy of the information 
recorded by the card 

116 (42.6) 62 (22.8) 44 (16.2) 37 (13.4) 13 (4.7) 

Remembering to take the card 
with you 

91 (33.5) 74 (27.2) 65 (23.9) 34 (12.5) 8 (2.9) 

Losing or breaking the card 79 (29.0) 87 (32.0) 51 (18.8) 43 (15.8) 12 (4.4) 

The Government being able to 
access your location data 
without your permission 

112 (41.2) 64 (23.5) 31 (11.4) 53 (19.5) 12 (4.4) 

The Government failing to 
protect your identity if you did 
test positive 

60 (22.1) 58 (21.3) 58 (21.3) 83 (30.5) 13 (4.8) 

Any negative health impacts 
from Bluetooth technology 

124 (45.6) 68 (25.0) 30 (11.0) 31 (11.4) 19 (7.0) 

The cost to the taxpayer of 
producing and distributing the 
cards 

109 (40.1) 78 (28.7) 42 (15.4) 26 (9.6) 17 (6.3) 

The Government failing to 
protect your identity if you 
were in contact with a person 
who tested positive 

68 (25.0) 56 (20.6) 54 (19.9) 82 (30.1) 12(4.4) 

Differences by demographic characteristics 

There were some differences in responses by ethnicity. NZE participants were more likely than 

Māori participants to wear the card if there were cases in the community or in the region (p = 

0.001). Māori participants were more concerned than NZE participants about the Government 

failing to protect their identity in the event of becoming a case or a close contact of a case (p = 

001). Māori participants were also more concerned than NZE participants about the Government 

using data to access their location (p = 0.001). Concerns related to mistrust of participant 
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information by Māori may reflect a general distrust of the Government based on historical misuse 

of data and injustices. 

Younger participants were more indifferent to wearing the card than older participants, that is, 

feeling neither positive or negative towards the card (p = <0.001). Likewise, young people were 

less likely to wear the card as a precautionary measure than older participants (when there were 

no cases in New Zealand). There were no statistically significant differences detected between 

men and women on any of the response items. 

Whānau interviews  

Twenty-two card trial participants from Ngongotahā were interviewed. Nineteen interviews were 

undertaken kanohi-ki-te-kanohi (face to face) at the Ngongotahā Bowling Club, two were 

undertaken at people’s workplaces and one interview was undertaken by telephone. An 

overview of the provisional findings is provided in  

Figure 7. These results are presented in a linear way, from participants’ motivations to participate 

in the trial itself, the communication they received about the card and their understanding of 

how the card works, wearing the card and issues of privacy, through to recommendations for 

improved messaging should the card be introduced more widely. 

Motivations  

Participants had a range of motivations for wanting to participate in the trial. The overwhelming 

motivation was a sense of pride in the community. People felt proud to take part in a trial that 

was making an international contribution and showed Ngongotahā and New Zealand were 

leading the way in the world. Many participants were nervous about the virus and thought the 

card could be one tool to protect them from the virus. In particular, participants felt the card 

would be important for protecting vulnerable members in their community “like their Grandad 

or disabled people” who regularly have others coming into their homes to help care for them. 

Some participants noted the novelty factor of the technology, mentioning the flashing light was 

like a ‘like’ on Facebook. While some participants said that they wore it simply because someone 

important to them told them they needed to wear it (e.g. employer, partners, elders). PROACTIVELY RELEASED



 

41 

 

 

Figure 7: High-level provisional findings from qualitative interviews with participants in the Ngongotahā contact tracing card trial 
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Instructions about the card  

Participants were asked about the information they received about the card. The distribution of 

the cards and information received was reported to be inconsistent – some received better 

information than others. Some people didn’t want, seek or care for the written information 

provided and noted the importance of oral messaging surrounding the recruitment process. As a 

result, some people didn’t read the information provided about the card, and some people didn’t 

have any idea how it worked. 

Participants were also asked about ways to improve the information provided about the card. 

Participants recommended using multimedia to simply demonstrate what the card does and does 

not do. Any messaging should focus on video content to support those with limited English or 

reading skills. Key information could be placed on the cards themselves to increase accessibility 

to information. Any communications should be driven by and through community leaders as they 

are key to engaging others (kaumatua/churches/sports/clubs/schools/gang leaders). Finally, 

well-trained and knowledgeable people should be placed in community hubs for people that 

require additional information.  

Understanding of the card  

Participants were asked about their understanding of what the card is for, how it works, and what 

type of information it collects. While some people reported there was good basic information 

provided about the card for the trial, it was recommended that for a national roll out there would 

need to be careful media and communications around exactly what the card does and does not 

do. Some people showed a good knowledge of Bluetooth technology and reported that they 

thought the card was registering card ID numbers from other proximate cards and was not 

tracking their whereabouts using GPS. Others had no idea at all about how the card functioned 

and had signed up for the card only because someone they trusted gave it to them or told them 

to take one. Others had misunderstood what the card was doing, reporting that they thought it 

was literally detecting the virus or mapping the virus geospatially. Some people mentioned that 

the card enabled them to feel safe because they would know to keep their distance from people 

not wearing the card. 

There was variation in understanding of how the card should be worn, with people keeping it in 

bags/wallets/phone cases or wearing it under clothing. Clear messaging is required about the 

card needing to be forward-facing and visible. People wondered if this requirement could be 

relaxed and asked if the card can signal through fabric. 
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Wearing and use  

Participants were asked about how and when they wore the card. They were also asked if there 

were times they forgot to wear the card, if there were places they were more, or less, likely to 

wear it, and if they had any ideas for how wearing the card could be made easier for people. 

As mentioned above, some people did not wear the card forward-facing and visible as it was 

intended to be worn. Instead, they kept it in their bag, phone case, or wallet, or clipped it to the 

outside of their bags, back of their hats, or onto a keyring (to hold up and beep). Some people 

clipped it to their belt (but under clothing), or wore it on the lanyard (but tucked it behind their 

clothing). While some found the lanyard very easy to wear, others found it uncomfortable or 

bothersome and it didn’t suit some in physical jobs (such as forestry, fishing or health/sports 

workers). There were also stories of cards falling into the sink or fat fryer when worn on the 

lanyard. 

People reported liking the colours of the card and wondered if there would be different 

colours/stickers available if the card was rolled out nationally. Some suggested such ‘customised 

cards’ that aligned with values of whānau/community/gang colours could encourage use. The 

option of a wrist band alternative was suggested for aesthetic reasons, as was the need for more 

options for disabled people (such as a bracelet worn on the wrist, or cards with softer edges). 

People conveyed a genuine commitment to the card trial and reported many positive reactions 

from others when they were wearing the card; one exception was when a non-card wearer 

thought the participant was being tracked (the participant thought that person may have been a 

‘conspiracy theorist’). People sometimes forgot to wear the card (e.g., removed it at the gym and 

forgot to put it back on, or left it at their workplace) but felt bad about forgetting and did not 

forget again. Various tricks for remembering to wear the card were reported - e.g., leaving it on 

their baby carrier, by their front door, on their keyring or on their car rear-vision mirror. Some 

people reflected on how to deal with potential loss of motivation to adhere to using the card (as 

with the COVID App), which could happen over time. 

All participants said the card was better/easier/quicker than using the COVID App or manually 

writing contact details down (this was across the range of participants and ages – those who 

reliably used the COVID App and those who did not). The card was perceived to be better for 

older people, people without smartphones and for disabled people (e.g., better for people having 

many carers coming into their home). People commented that using the COVID App or manually 

writing contact details down takes longer, is fiddly, is not as good for people who are illiterate, 

and raises privacy concerns when details are written down on lists. 
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Safety concerns 

Some people raised issues relating to the safety of the card. This included wondering if the card 

might interfere with pacemakers or medical equipment. Others mentioned occupational hazards 

such as forestry or fishery work and wondered what alternatives could be offered in those 

situations. A disabled participant reported that their arm had caught in the lanyard once when 

dressing – although they said this had not bothered them. 

As children did not participate in the trial, some people questioned what is going to be done to 

keep the children safe - “I might be safe wearing the card, but what about my moko who don’t 

have a card?”. Others questioned whether shops/businesses could also have a card at their 

entrance to signal on entry - “What about someone in the shop just before you, who 

subsequently tested positive for COVID-19, but you didn’t see them to Bluetooth signal with? 

They could have touched things that you then touched”. 

Privacy and access to the card data 

Participants were asked who they thought would, or should, have access to the information on 

the card if it were rolled out nationally. They were also asked how they would feel about the 

card’s information being looked after by a private company (rather than a government agency) 

if this happened in the future. 

Some people had no privacy concerns about the card, reporting that “it’s just digital information 

anyway” and comparing it to Facebook and other forms of social media where people “disclose 

all sorts of information”. One participant reported how it was hypocritical of some people to be 

on social media “raving on about tyrannical tracking like the beginnings of the holocaust”, when 

they are saying all of this on social media (which is able to be tracked). Others had no privacy 

concerns as they felt they had “nothing to hide”, but they also misunderstood the privacy 

protections accompanying the card. Others showed altruistic attitudes, saying “what does my 

privacy matter if it can save someone’s life?”, or felt the card was easier to use and more private 

than writing down their name and contact details in stores. 

People reported it would be important to reassure people that card wearers seeing others 

regularly (e.g., illicit romantic affairs, gangs, drug runners or people in home-based carer roles) 

were not going to have their frequent networks tracked and able to be identified. Most people 

stated it should be the MoH or health teams accessing the card data – i.e., people in the chain of 

helping against the pandemic should have access, and data should be accessed only for COVID-

19 contact tracing. 
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People wondered why a private company would want to look after the card information; to 

piggyback adverts on to it, or to sell their information? A few people thought it could work if the 

private companies followed privacy rules. 

Some people thought it would be interesting to see their own data; but also wondered what 

these data would look like – just numbers as the data is only digital contacts (a ‘digital 

handshake’)? 

Explaining the card to others  

Participants were asked what would be the top two or three things they would say to other New 

Zealanders to help them understand and use the card. There was a consistency in responses to 

this question with many people emphasising both how easy the card is to use “It’s just so easy”, 

and the fact that the card does not track your location. People also reported that it would be 

important to emphasise that the card keeps you, your whānau/moko, and friends safe “keep NZ 

virus free – it’s up to us to help ourselves”, and that the card helps keep vulnerable people safe 

(for example, disabled people who are cared for in their homes by a lot of other people would be 

protected). That the card considers people who don’t use phones “like my Grandad” was also 

considered important. 

Some people reported that there will be people who will just never wear the card. Various ideas 

for encouraging such people to wear the card were suggested, including: really clear messages 

allaying people’s fears and misunderstandings about what information is being collected, and 

how it is protected; turning people away from premises if they are not wearing a card; having 

hefty fines for people not complying; aligning the card with the values of the people you are 

trying to get to use it, and involving key community leaders/people with mana to talk about the 

card. 

Important points for any roll out of the card 

Some people suggested ways to increase the likelihood of a successful national roll out of the 

card. These suggestions included: introducing the card at a time when people are being more 

vigilant, such as during a community outbreak; having a staged roll out, with different parts of 

the country introduced to the card at different times; engaging community/marae/gang leaders 

in card communications; and ensuring highly-trained people are doing the card messaging and 

distribution. People also reported the need to ensure communications are clear and understood. 

Suggestions for achieving this included: community focus groups and simple, clear marketing to 
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get the messages to people effectively; keeping information about the card “short, sweet and 

simple”, and using “pictures, writing and words” to convey information about the card. 

Final reflections from whānau interviews 

Overall, there was a sense of excitement from people about participating in the card trial – 

particularly that Ngongotahā was the site for such an important trial that could help the 

Government in their decision-making. There was also a sense of pride in doing something that 

could potentially help protect their community – and other communities in the future. 

All participants reported the card was easier to use and more inclusive of 

older/disabled/vulnerable community members than the COVID Tracer App or writing down their 

contact details. However, some participants misunderstood both the purpose of the card and 

how it worked, and were unclear how it should be worn to effectively signal to other cards. There 

were also people who found wearing the card uncomfortable, and certain occupational groups 

where it was not safe or practical to wear the card at all times. 

It is evident that having clear and concise information available in multiple formats (e.g., videos, 

advertisements, simple flyers) to support any roll out of the card is vital for successful 

communication about the card. Consistent messages were also shared about the utmost 

importance of having kaumatua and other community leaders actively involved in 

communicating about the card’s purpose, information and use. 

Focus groups 

Four key themes were identified: equity, communication and public perceptions, privacy, and 

operational model; with some final comments related to scenarios presented in the focus groups. 

Each theme is explained and supported with indicative quotes. 

Equity 

Equity is central to public health work and this was important for the focus group participants. 

This was succinctly expressed by an NITC participant, 

If we’re not using the technology to improve equitable outcomes should we be using it at 

all. A colleague has described the first outbreak … [effecting] the traveling well, and 

actually the second current outbreak … largely pacific populations. We know that as a 

virus, COVID 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 
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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. 

The PHU focus groups were also aware of equity and diversity issues, asking questions about 

access and efficacy with 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 vulnerable (PHU focus group). 

How equitable will this technology be? (ARPHU focus group) 

There were general concerns about digital technology, noting, 

there’s the poor people who can’t afford it, the older generation don’t know how to work 

them, … [and] It’s not an easy thing to actually be able to download and to be able to use 

(PHU focus group). 

Similarly, there was the concern about availability of technology, a barrier that was noted from 

PHU staff experience, 

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 COVID 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 focus group). 

A possible solution to this issue, as opposed to the card, was a suggestion, “what about if you 

just gave people phones” (ARPHU focus group). 

Communication and public perceptions 

Visibility, simplicity and some frustrations were at the forefront of the participants' concerns 

about how the public understand and hear messages about COVID-19. For example, it was 

important for the NITC group, “making sure that there is good visibility of contact tracing in the 

work that we do”. There was a clear focus on “how people will receive this?” (ARPHU focus 

group), with all participants cognisant of public perceptions. 
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The 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 obvious limitations regarding 

cell phone ownership, coverage, 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 focus group). 

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

capacity, 

A lot of the focus of what people think about when they think about contact tracing. Is 

they think about the technology 

I think initially hearing just in public conversations people talking about “Surely you can 

do that, surely you can do this. (NITC focus group). 

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 were not working in a technology vacuum (NITC focus group). 

And issues related to definitions, 

the public, they don’t really understand what the difference is between a close and a 

casual contact (NITC focus group). 

The PHU staff also commented on this public understanding 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 focus group). 

There was some frustration about the lack of understanding from the public on what contact 

tracing involves, or at the very least highlighting the importance of understanding current 

perceptions and expectations and communicating carefully and consistently. 
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As government employees, the focus group participants 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. 

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

All of us from a caller in a call centre, to a politician 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 transmission (NITC Focus 

Group). 

I think if you asked Auckland [PHU] what their biggest problem was they’ll probably go 

“The questions we get from the ministry”. … That distract the key people from the jobs 

that they have to do to answer this, yes, the butcher put the knife in his left hand. You 

know. I made that up. The question level is mainly at that level, “I’m really sorry I had to 

ask you this dumb question, I know it’s crazy but can you find this information out for me 

in 20 mins”, they stop everything cause they know we have to. 

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 focus 

group). Similarly, a ARPHU participant 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” (ARPHU 

focus group).  

Privacy 

Privacy concerns were clearly an issue and a challenge across both focus groups. The current 

system does not allow for full investigation due to privacy issues, 

We have no ability because of privacy to pull [individual data] and know who the 

individuals are, who they have been at the event with, you can push the notification 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 focus group). 

Obviously, it has to have … very strong privacy controls around it, … it’s quite a lot more 

sensitive data than... (NITC focus group). 
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Further, an indicative quote was, “it has to have very strong privacy controls around it” (NITC 

focus group), with “it” being any new technology; 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 collected about them and then what is going to happen to that information 

(PHU focus group). 

The current systems that are used do not allow for centralized information, therefore linking 

contacts is more difficult. Increased capacity to electronically link data for tracing was discussed, 

with an NITC participant noting, “it has been raised and recognised that [it would] take a change 

of legislation which is impossible now but might be in the coming times”. A central issue was the 

privacy versus efficacy challenge. 

In the PHU, it was also recognised 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 focus group). Privacy was therefore connected to the communications issues noted 

above, with simplicity and clarity needed to ensure PHU staff and the public understand the 

technology, how the data will be used and accessed. 

Operational model 

The operation model covers the processes and mechanisms for contract tracing. There were 

concerns or considerations about the process itself, data (sovereignty), 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 focus group). 

Not 100% sure how the benefits will be better than what we do now… how are we going 

to operationalise it (ARPHU focus group)? 

A key concern or consideration from the focus group participants was efficacy of the operational 

model, that is, the whole framework in which contract tracing is operationalized. Regarding new 

technologies, both groups said that any changes needed to have evidence that efficacy would be 

improved across the model. The groups 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” 
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(NITC Focus Group) and it could be “hand to get close contacts” (ARPHU focus group). 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 public 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 

Focus Group). 

The NITC group noted the “art” of contract 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, 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 process better (NITC 

Focus Group). 

you can’t program contact tracing case investigation. Cause if you think about it from a 

scientific 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 Focus Group). 

The ‘art’ comment relates to the data volume issue, as an 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”. 

If a new model that includes the card 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 connection, 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 contract tracing mechanisms, from personal contact to 

digital notification consistently. This was further commented on regarding the complexity of 

digital notification, highlighting the concerns around a de-centralised operating model for this 

data; one where case investigators have no control over the number of notifications sent or 
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whom they are sent to. There is no way to correlate that with what has been found in case 

investigations. Data integrity was highlighted 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 focus group). 

This is further linked to public trust, for if ‘the Ministry’ gets it wrong, this then erodes public 

trust and future compliance to technological supports. 

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 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 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 raised by a number of participants, with questions about whether 

something like the Card would increase the data available, but not necessarily the efficacy of 

contact tracing. That is, considering 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 

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 

You might find some extra people but you’re going to create a lot of extra work you know 

(NITC focus group). 

Similarly, the ARPHU staff questioned the cost-effectiveness of new technology in relation to the 

workload and “resource intensive issues”.  
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Workload concerns extended beyond traditional contact tracing work to those related to 

reporting to media, ministers and the public. If the data was available, there were concerns about 

doing endless information requests, 

M: So, we would do a portion application to say you have symptoms go and have a test, 

so the next thing will be that we need to monitor that. 

F: It’s true, no I’m not being cynical I’m being realistic. 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 people advice, then the thing will be, well how do you know they did 

it? 

M: How many people of those casual contacts have been tested? How many have had the 

results back and what are those people? 

F: How many have families? (NITC Focus Group). 

The operational model efficacy issue is also related to the public perceptions, with a call to keep 

it simple and easily communicated, “it’s necessary to promote the benefits” (NITC focus group). 

Another efficacy issue was that the lack of interaction (exposure notification) with the public 

results in a 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 focus group) 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 information collected, 

and the process should a 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 COVID card or Bluetooth app (NITC Focus Group). 

the fact is that quarantine is an intervention with consequences, they are real and 

potential and real 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 
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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 

Focus Group). 

Similarly, in quarantine, 

We don’t seem to have a problem as far as we know, compliance clearance with 

quarantine isolation. I think part of that is the careful way that we have developed social 

licence or nurtured social and cultural license. If we indiscriminately quarantined people 

I think there's a real risk of eroding that. People don’t know what exposure it was and 

they get quarantined and nobody contacts them. There's a potential society wide 

consequence that quarantine is something that is less adhered to. 

The ARPHU participants discussed the risk assessment processes, suggesting it can be variable, 

geographically dependent and related to the nature of how “close contact” is defined and 

evolving. This 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 with this, there was a clear message that 

the “interviews are really important” for contract tracing, so like other participants, any 

technology would be additional to existing approaches. 

Scenarios 

A range of scenarios were presented to the focus groups. There were mixed reactions, with many 

of the issues named above related to capacity, workload, data, efficacy and privacy. Considering 

the card, it was noted “we have to be very conscious about what the unintended consequences 

are of these tools?” (NITC Focus Group) and an awareness that technology is only part of the 

toolbox, 

I think, there's always going to be a need to have a conversation 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 Focus Group). 

the human contact is going to be always our primary source (NITC Focus Group). 

There were, however, some positive reactions, when these things were taken into account, 
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F: So, you could effectively pull a list of people who were at an exposure and know their 

name and contact details? 

M2: Yea. 

F: Well then yes that would be incredibly beneficial. (NITC Focus Group). 

I think from looking at all of the digital solutions and support they are icing on the cake 

for me. Small incremental gain at the cost and expense that it actually gets to the 80% 

mark (NITC Focus Group). 

I think it’s still worth continuing to explore how we can reduce the effort to allow you to 

do more… to carry on with it. It’s just not necessarily easy to identify where that use case 

is, maybe that’s how we should frame this work as well, looking for places where it 

reduces effort so we can put our skilled people into the areas that are still required (NITC 

Focus Group). 

If that saves us 25% of processing time on a group that’s probably a huge financial input. 

(PHU focus group) 

If you could identify the super spreaders [people that connect clusters of people] that 

would make life a whole lot easier it’s a lot of work phoning them it’s going to be a lot of 

work at the front door rather than down the track. I can see it being really positive (PHU 

focus group). 

Thinking about it I see that as being really really useful (on recursive contact tracing, PHU 

focus group). 

I think working on the ground having the data input to you straight away has got to be a 

benefit because you can get cracking straight away (PHU focus group). 

So practically that would be a tool if you were identified as a case you’ve got a record not 

relying on your memory recall so my assumption is that’s beneficial (NITC Focus Group). 

Personally, I would rather use something that is passive. I don’t… I haven't been using my 

tracer app but mainly because I’m not one of the younger generation that’s glued to my 

hand (PHU focus group). 

It feels easier than having to input everything (PHU focus group). 
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Data visualisation of COVID Card would be useful (ARPHU focus group). 

The NITC focus group were somewhat cynical about the different use cases for digital solutions, 

or perhaps better described as cautious, suggesting that’ yes, it would be helpful’, but how much 

would it really improve their ability to reach their targets. 

Definition and classification issues were briefly discussed, 

It’s a bit like, if the case doesn't recall the contact it’s probably not a very significant 

contact (NITC Focus Group). 

It could be, 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 Focus Group). 

a lot of close contacts that we have quarantined have not become a case, which is the 

way you want it. But, will there be a possibility to reduce that size of that close contacts, 

then you wouldn’t have to put some people unnecessarily through, but spatial and 

temporal I’m not sure is the whole thing (NITC Focus Group). 

Practical concerns were raised by the PHU focus group, for example around handwriting, 

pronunciation and approach, 

The handwriting is a real issue. … People don’t write now. 

You have to extract everything out of them, their addresses, names, how they are 

pronounced. 

Even simple things like date of birth, people will write their birth wrong. So, we are trying 

to find them in the NHI with the date of birth but we can’t cause it’s the wrong date of 

birth. 

There’s been a couple times when I have got numbers and I’ve got them wrong because 

I haven’t understood what the person on the other end of the phone said properly. 

I think you have to be really careful about how you do your interviewing and how tactful. 

(PHU focus group) 
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Improved technology was considered to have benefits, when a PHU participant reflected on their 

experience to date, 

Reflecting back on how we worked with our initial sort of cases I could see that we would 

be much more systematic in the way that we… got our thing up and going if you like. 

Cause we’ve got a huge lot of data straight away so you’re not relying on people. Some 

of us are really good at case investigation, some of us are not quite good, some of us a 

really good at that rapport on the phone with someone straight away, some of us aren’t. 

So, having all that technology and all that has got to be hugely beneficial (PHU focus 

group). 

An ARPHU participant also noted the benefit that technological memory jogging can be useful, 

“having something to jog people’s memories is good”. The ARPHU talked about using Google 

maps being “incredibly helpful … especially around duration”.  

Summary 

There was an appreciation that digital technology could help with contact tracing, with the 

acknowledgement that countries like Taiwan had avoided a lockdown with strict COVID-19 

response measures including digital contact tracing technology. However, for many participants 

it was seen only as a supplement to the current system, a tool to help with the 20% hard-to-reach 

individuals. There were major concerns around the operational model that would be adopted 

(how the data would be used) and its potential adverse impacts such as citizen burden of 

isolating, mixed messages to public, workload of both case investigators and civil servants 

through increased reporting demands. Concerns around privacy and equity were also raised. 

However, there was little comment about the privacy and equity implications of the current 

model – e.g., comments about 80% of contacts being good enough despite this currently driving 

inequities between Māori and non-Māori or the manual registers leading to privacy breaches. 

Participants identified challenges of communicating to the public and the social license to impose 

digital solutions like these on the population. Overall, there was some value seen in producing a 

short list of close contacts with contact details (within a centralized system), prioritised testing 

and a case investigator dashboard. There was little value seen in recursive contact tracing, 

automatic identification, and notification of close contacts. 
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LIMITATIONS 

There are many limitations to the current research. Missing card data is a serious concern for the 

reliability of the study results. Over one-third of the data was missing, with a disproportionate 

amount of loss for Māori participants. Participants failing to return their cards can largely be 

attributed to the limited communication between researchers and participants throughout the 

trial. Researchers had no direct access to participants throughout the study period due to data 

flow management processes that prevented the University of Otago from seeing any personally 

identifiable information for the entire research process. An eTXT facility was eventually 

established but each text message had to go through an extensive approval process. As a 

consequence, only a handful of messages were approved. Unfortunately, there were also over 

153 participants that returned cards but had no valid data. More problematic is that it is 

impossible to determine precisely whether this data loss was from participants not wearing the 

card (non-compliance), participants not seeing any other participants (low uptake in their area 

or social network) or from a failure in the card technology (technical fault). Thus, while the high-

end of our observed non-compliance measure is around 35% but it could be much lower in 

reality.  

Limitations with the case investigation data include some substantial problems with the online 

platform performance on certain Internet browsers, which resulted in the platform crashing and 

data being lost and PHU resource wasted. Additionally, researcher requests to get an availability 

time built into the registration platform were vetoed, which resulted in PHU case investigators 

having to cold call participants to arrange times with participants. Due to the nature of the data 

we required, case investigators had to enter repeated contacts each day, which was noted as a 

major time burden. Additionally, it seems many case investigators inputted multiple contact 

events per day with the same contact, which was not advised and would have increased the time 

burden. All these limitations had the net effect of reducing our PHU capacity. Lastly, the data 

consistency test on the small sample of available data with possible dyads demonstrated that 

there were major inconsistencies in reporting between participants of the same contact event. 

We attempted to quantify the impact of these inconsistencies by estimating it led to around 17% 

of case investigation contact events failing to match to card contact events.  

This trial was predominantly focused upon gauging public acceptance of the card. While we 

attempted to make some inference about card efficacy by investigating the true positive rate, 

there were no mechanisms put in place to determine the false positive rate (contacts detected 

by cards that were not close contacts). False positive rates are better determined via other study 
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designs, in closed field trials, where the conditions can be rigorously controlled. For example, in 

an earlier report of a prototype card, closed field trials estimated a false positive rate of 10%.38 

To increase the burden on participants, e.g., to ask them to wear an additional device, to try to 

better answer the question of false positive rates would have impacted our primary objective - 

to assess the acceptability of the cards - and was out of scope for the current trial.  

The exit survey data, while overwhelming positive, is from a small subset of participants (only a 

23% response rate). It is likely that people that were compliant participants, and more likely to 

be positive about the cards, would also complete an exit survey. As a result, there could be 

systematic bias of respondents towards positive results. Additionally, it was beyond the scope of 

this research to explore the views of people in the Ngongotahā community who actively declined 

to take part in the card trial. It is possible, therefore, that there are other barriers to card 

acceptability that were not raised by the participants taking part in this trial. 

Limitations for the qualitative results revolve around the timing between the trial and this report, 

which precludes a more methodologically rigorous analysis at this time. As the interviews are still 

being transcribed, and detailed thematic and interpretive analyses are yet to be completed, only 

high-level, provisional findings can be provided in this report. 

CONCLUSIONS 

The trial demonstrated that relatively high uptake of digital contact tracing technologies is 

possible, even with limited communications and recruitment activities. The co-design process 

was significant contributor to the successful recruitment of participants and uptake of the card 

in this trial. Key to the recruitment process was allowing the community to lead the 

communications and recruitment strategy for the trial. The co-design process sets a model for 

future health interventions, especially for priority communities.32 Any future roll out of digital 

contact tracing technologies adopt a co-design framework to understand the mechanisms 

needed to achieve required uptake in priority communities. 

The uptake achieved in this trial, while impressive for a health intervention, fell well below what 

would be needed at a national level to make digital contact tracing solutions effective. For 

example, our results provide empirical evidence of the quadratic dependence of uptake. That is, 

there is a requirement for both people in an interaction to be users of the system so the effective 

detection rate of close contacts is a factor of the uptake obtained. We were able to match 15% 

of close contacts events in case investigations to our participant registration database, which is 

estimated to be around 40% of the targeted community (40% x 40% = 16%). This is consistent 
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with the plethora of academic literature that has commented on the impact of uptake digital 

contact tracing tools on the detection rate for close contacts.3,4,7,10,19,20  

The Colmar Brunton survey conducted as part of the Programme showed there are people who 

would accept a wearable but not a app-based solution and vice versa (19% app only, 15% 

wearable only).12 It is possible multiple solutions could improve overall uptake if they are 

delivered as part of a coordinated strategy. Figure 8 shows the likely effective detection rate for 

the app alone (estimated 25% of contacts) compared the app plus wearable scenario (estimated 

56% of contacts). We also estimate the effective detection rate of manual contact tracing to be 

between 45% to 65% (80% of contacts in 48 hours multiplied by coverage of manual contact 

tracing). While twice as many people are using the app compared to the wearable in the 

interoperable scenario, the effective detection rate doubles from 25% to 56%. Thus, any future 

digital contact tracing strategy should investigate multiple interoperable solutions to achieve the 

coverage necessary to improve contact tracing. 

 

Figure 8: Impact of quadratic dependence on uptake, looking at app alone scenario and 

interoperable app plus wearable scenario 
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It is possible that a network or clustering effect could reduce the impact of the quadratic 

dependence of uptake.39 That is, the people that engage with a solution, e.g., a Bluetooth app, 

are more alike than not so for any given uptake you are getting higher coverage of that social 

network. Figure 9 is a visualisation of a dispersed and a clustered network of app users. In the 

dispersed network people have an equal chance of being an app user or not for any given level 

of uptake. In reality, we know the clustered nature of human social behaviour will create clusters 

of people with extremely low and high uptake. If the clustering effect holds true, the equity 

concerns around a single app-based solution are exacerbated as there will be pockets of the 

population with no access to the solution at all. We know that those pockets of non-use are going 

to be people living in higher deprivation, who are digitally or socially excluded and are thus a 

priority for any health intervention.  

 

Figure 9: Representation of a dispersed and clustered network of app users (A) 

The impact of the uptake and the quadratic effect show that no one technology is likely to get 

the uptake required to make them effective and may increase health inequities. Interoperability 

of multiple solutions may address some of these challenges. If the clustering hypothesis holds 

true, there may be clusters of people that would use a wearable that could effectively bridge 

social networks and provide a solution to those without access or negative towards an app-based 

solution (Figure 10). Therefore, the 56% effective detection rate quoted above in a hypothetical 

multiple solution scenario would likely be higher if we account for any potential social clustering. 
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Figure 10: Representation of a clustered network with multiple interoperable solutions, app users 

(A) and wearable users (W) 

Compliant adoption is a serious concern for digital contact tracing technologies. In this trial, 35% 

of participants did not record any data at all. It is likely a large portion of this is attributable to 

participant non-compliance, simply not wearing the card. However, 35% is likely the upper bound 

as we cannot disentangle the multiple reasons for no data being recorded. While concerning, a 

conservative estimate of 65% compliant adoption is far higher than other voluntary solutions. 

For example, the COVID Tracer App has around 2.4 million users (uptake) but only around 

600,000 ‘regular users’ (25% compliant adopters) – a result consistent with previous research on 

app retention rates.21 Higher compliant adoption could be due to its novelty, the sense of 

community fostered as part of the co-design process, the utility of the card or the passivity of the 

card. These motivations are supported by responses in the exit surveys and whānau interviews – 

particularly the sense of community good. 

If issues around compliant adoption were overcome, our analyses demonstrate that the cards 

are capable of detecting clinically-relevant close contacts with varying degrees of certainty. Using 

a two-metre threshold for close contacts, the cards miss one in four close contacts. This is likely 

due to risk assessments of close contacts involving a range of criteria, not only spatial-temporal 

parameters.2 However, when the spatial element was extended to the outer bounds of the card’s 

capacity (five metres), we found that all clinically-relevant close contacts were captured by the 

card, clearly with implications for the false positive rate. 

The reduced sensitivity when strict spatial-temporal parameters are applied and the complexities 

of the close contact risk assessment suggest that digital contact tracing technologies are better 

used to identify casual contacts - who make up around 10% of cases in non-lockdown, non-MIQ 
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circumstances.40 Additionally, if the risk messaging was adjusted from a 14-day self-isolation 

period to one of prioritized testing or monitoring of symptoms you could ensure that all clinically-

relevant close contacts, known and unknown to the case, were receiving some form of risk 

message without the burden of isolating false positives (a COVID-19 test is far cheaper than a 14-

day isolation). 

Figure 11 provides a visualisation of the potential benefits of using digital solutions to inform 

casual contacts as well as clinically-relevant close contacts with appropriately targeted messaging 

- that does not undermine the core work of Public Health Units (e.g. message to monitor 

symptoms or get tested). While the message received would likely be the same for casual and 

close contacts in low case volume scenarios, digital technology could enable immediate 

notification of close contacts of a potential exposure, while simultaneously informing casual 

contacts that sit outside the traditional contact tracing system. When Public Health Unit 

resources are beyond capacity and their ability to conduct contact tracing is reduced, e.g. in 

multiple outbreak scenarios, digital contact tracing technologies can ensure all clinically-relevant 

close contacts are receiving risk messaging immediately. This message may invoke some form of 

adapted behaviour, a person may not attend a party that night, until the manual system can 

recover and get in touch. Additionally, if a person was receiving multiple messages within a short 

timeframe, it may be possible to escalate the risk messaging as more people in their social 

network are becoming infected – a form of cluster management. 

 

Figure 11: Example of potential benefits of digital solutions to assist contact tracing 

End-users of digital contact data raised concerns over increased workload, issues with public 

communication and the model used to operationalise the digital contact 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 minimal or no application of the data to the identification or notification of close contacts. 
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Instead, end-users saw value in the identification of casual contacts, with the caveat that any 

messaging must align with public health communications so the public does not receive mixed 

messages. 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. Notably, these use cases for digital contact tracing data align with the 

limited results on card efficacy presented in this report and described above. 

The acceptability of the card was demonstrated by the number of recruited participants, in exit 

surveys and whānau interviews. Recruiting almost half of a community that had almost no prior 

knowledge of contact tracing or the card within one week is a strong indicator that people were 

open to the card when it was distributed and communicated through a community lens. The exit 

surveys showed that almost every respondent felt positive towards the card and that they would 

be prepared to wear it in the future. However, the acceptability of the cards was not uniform 

across demographics with younger participants (younger than 35) being much harder to recruit, 

less likely to be compliant adopters of the card and less likely to adopt the card as a preventative 

measure compared to older participants. This is consistent with young people’s reactions 

towards a broad range of COVID-19 response measures, with digital contact tracing solutions 

being no exception. 

Generally, people accepted wearing the card because they thought it could help New Zealand 

and their community avoid more restrictive measures such as lockdowns. Participants in whānau 

interviews provided insight into ways to improve acceptability, with suggestions to re-think the 

wearable format from a card to a bracelet and to have a more coordinated communications 

strategy. The major concerns about the technology that might impact acceptability were the 

improper use and failure to protect their data. The exit surveys revealed the main concerns about 

the cards were the Government failing to protect the data and people’s identities, particularly 

for Māori participants. However, there was consensus in the whānau interviews that the MoH 

and health professionals should be the only ones controlling and accessing the data. There was 

an additional layer of scepticism about private companies controlling the data, which will have 

to be navigated now that the Google/Apple exposure notification framework has been integrated 

into the MoH COVID Tracer App. 

Health equity was a central consideration in the development of the card as an alternative to 

app-based solutions. It was a strong theme in all interviews and focus groups. The field trial itself 

showed how the card can provide an equitable solution for contact tracing as we had a high 

proportion of older and Māori participants. These populations are more likely to be 

disproportionately impacted by COVID-19 and more likely to be excluded from current digital 

contact tracing approaches; either from lack of access to, or expertise with, digital technologies 
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“the digital divide” or a healthy scepticism of government interventions. While equity of digital 

contact tracing was flagged by end-users and in some interviews, there was limited reflection on 

the equity implications of the current model that disproportionately benefits NZE compared to 

Māori citizens. If any digital contact tracing solution is introduced, there should be every effort 

made to ensure we do not widen existing health and social inequities. 

Ultimately, participants and end-users say there is a place for digital contact tracing technologies 

in the response to COVID-19. The current card trial and experience with the COVID Tracer App in 

New Zealand demonstrates that no one digital contact tracing technology will achieve the level 

of uptake or compliance adoption required to improve the effective detection rate of contacts to 

a level that materially supports the COVID-19 response. To be effective, digital contact tracing 

technologies require high uptake, compliant adoption and integration into the existing contact 

tracing infrastructure (likely with a focus on casual contacts and prioritized testing). To achieve 

this, we require interoperability of solutions with equity as a central feature of any digital contact 

tracing strategy moving forward. Lastly, we require some form of compulsion to drive uptake and 

compliant adoption, paired with an effective communications strategy to support any 

introduction of digital contact tracing technologies.
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APPENDICES 

Appendix 1. Whānau interview schedule 

Te Whatu Card Participant Interview Guide 

 

Te Whatu: Trial of the Bluetooth contact tracing card 

technology 

Te Whatu Card Trial Participant Qualitative 

Interview Guide with participants/whānau 

 

Before the interview 

Presuming recruitment happened. 

Check all the hardware: digital recorder / batteries 

Hard copies: information sheet and consent form 

Record date and time. 

Ring participant to confirm interview time and place. 

1) Opening & Consent 

Whakawhanaungatanga / build rapport 

a) Offer karakia 

b) Introductions and connections (people are welcome to have their whānau in attendance if they 

wish) 

c) Clarify interview intent is clear (evaluation of the card experience) 

d) Note confidentiality, to be recorded and likely length (30-45 minutes approximately) 

e) Consent form signed 

Turn digital recorder on 

2) Their story 

To give context to the evaluation, we would like know a little bit about you. 

 

Card experience 

3) Adherence / ease of use 

a. Understanding of card:  
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Instructions: 

i. How did you find the instructions for the use of card? (easy to understand, 

work out, and use? 

ii. How could the Card instructions be improved? Any other ways the information could 

be received? 

b. Ease of use 

i. Did you use the lanyard to carry the card? Can you tell us about that? 

ii. Did you use the lanyard all the time? How else was the Card worn? 

iii. How do you think others will find the lanyard or other ways of wearing the card? 

4) Uptake / acceptability 

a. Use and uptake 

i. Overall, how did you find using the Card?  

ii. Where and when did you use the Card? 

iii. Where there times that you forgot it, or didn’t want to use it? Why? How could 

these situations be avoided for others in the future? 

iv. What would it take to make the Card the easy choice? 

v. How would you feel if using the Card was mandatory?  

b. Family, whanau, friends and colleagues 

i. How did you family, whanau, friends and colleagues react to the Card? 

ii. What sort of things did others ask you about the Card? 

iii. Would you recommend the Card to your whānau or others? Why/Why not? 

iv. (If ‘not’): What would need to be different for you to be able to recommend 

the Card to your whānau or others?  

c. Compared to other systems – Covid tracer app, manual recording 

i. Before the Card study did you record where you went/travelled/ate out? How did you 

do that? 

ii. (If ‘yes’ – used other mechanisms): How does the Card compare to the other ways of 

recording you have used? 

iii. (If ‘no’ – did not use other mechanisms): Can you tell me more about that?  

5) Privacy 

a. Did you have any privacy concerns about the Card?  

i. Do you feel that you have an understanding of how the card works and what 

information it collects? 

ii. Were you aware of when the card was collecting information?  

iii. Do you feel like you were in control of what happened to the information 

about you? What would be needed to make you feel more in control?  

iv. How did you feel about your information being collected on another person’s 

card?  
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v. Who would you expect to have access to your information? When would this 

happen?  

vi. Would you feel more or less comfortable with using the card if you could 

upload the data yourself? 

vii. Would you feel more or less comfortable with using the card if your 

information was looked after by a private company? 

viii. How interested would you be in having a copy of the information held on the 

card?  

ix. How likely are you to use the card to help with contact tracing if you knew: 

- Your information could help contact people you knew you had contact 

with? 

- Your information could help contact people you didn’t know you had 

contact with?  

- You could be contacted if one of your contacts had been in contact with 

someone with Covid? 

- It would help with booking in a test? 

- Your information could be used to help research to better understand 

Covid-19?  

x. Was there anything that happened in the trial you did not expect?  

xi. Would you be more or less likely to use the card if: 

- You could be required to undergo a test if someone you had been in 

contact with had covid? 

- You would be required to self-isolate if someone you had been in 

contact with had covid? 

- If everyone was using it? 

- If it was easier to wear? 

- If it was easier to hide so people didn’t know you were wearing it?  

- If it was clear using it would put your community in a different level?  

b. How could these concerns be addressed? 

c. What more would you like to know about the Card? 

d. How could we best communicate to NZers about the Card? 

e. Do you think NZers would use the Card as part of the “Team of 5 million”? 

 

7) General safety:  

a. Did you feel the Card was safe to use?  

b. Did you have any health (or other) concerns about using the card? 

c. Did you have any concerns about the card being visible?  

6) Closing 
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To finish the interview, in general,  

1. Do you have anything else you would like to add, comment on, or questions you would 

like to ask?  

2. Any other questions or comments? 

3. Would you like to receive a copy of the results of this research?  

Yes [Ask for preferred email address.] 

No [Record this on the interview form] 

Thank you so much for your time with me/us today. I really appreciate the time you took for this 

interview. 

Feel free to contact me on any of the other investigators if you have any questions. [End 

interview] 

Karakia (if one done at beginning) 

7) After the interview 

Immediately save the audio file on a password protect computer. The audio file should be saved 

under the identification number specified in the interview form.  

Use the Key Informant Interview Reflection Framework to guide systematic reflection after the 

completion of the interview, write your notes in your research journal

PROACTIVELY RELEASED



 

74 

 

 

Appendix 2. Focus group interview schedule 

Te Whatu Card PHU and NITC Interview Guide 

 

Te Whatu: Trial of the Bluetooth contact tracing card 

technology 

Card Public Health Unit Case Investigator and National 

Investigation and tracing Centre 

                      Interview Guide 

 

Before the focus group 

Check all the hardware: digital recorder / batteries 

Hard copies: information sheet and consent form 

Record date and time. 

Confirm time and place/room 

Confirm lunch is ordered. 

Roles clear: facilitator, assistant/note taker, expert 

Two hour focus group 

1) Opening & Consent [10mins] 

Whakawhanaungatanga / build rapport / welcome  

a) Check karakia option 

b) Introductions and connections 

c) Facilitator / assistant / expert contributor (Richard & Tim) 

d) Participants: we want your opinions as experts in the field. Round of introductions  

e) Kawa 

a. Note confidentiality, to be recorded and likely length (2 hour approximately) 

b. Lunch provided 
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c. Phones off please 

d. Please share freely, you don’t need to agree with other, just respect others opinions 

f) Consent forms signed and note it will be recorded 

g) Overview of aims: clarify focus group intent is clear (Pre-reading? Tim explain the scenario) and 

what the results will be used for in terms of the evaluation. 

Turn digital recorder on 

2) Demographic Questions [5mins] 

See hard copy questions – please fill out. Age, work experience, role, ethnicity, sex.  
3) Open with description of digital contact tracing technologies (Tim) [10mins] 

a. Introduce location based/daily diary (current approach) 

b. Bluetooth technologies like google or Card 

c. GPS 

d. Bank records 

4) Digital contact tracing technologies general perspectives [15mins] 

a. We’d like to open up with general questions: what are your thoughts about digital 

contact tracing technologies like apps and wearables?  

b. Do you think digital contact tracing technologies could assist contact tracing? 

c. If not why? If so, how? Which ones?  

5) Use case efficacy: We would like to know your opinion on the usefulness of the different 

use cases for digital contact data? [5 mins per use case: 45-60mins] 

Prompts:  

Is this something that cannot be addressed within the current system?  

What are the potential benefits?  

What are the potential drawbacks?  

How big of a problem is this within the current system (ranked 1-10 big problem)? 

[for each use case, get participants to pair up to discuss. Then report back to the group] 
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a. Automatic notification of close contacts 

b. Pre-populated and updated contact details 

c. Increase in unidentified close and casual contacts 

d. Prompted recall of close contacts (Dashboard) 

e. Recursive contact tracing (Dashboard) 
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f. Prioritised testing – using casual contact and second-order contacts 

g. Source Identification 

h. Close contact definition 

6) Closing [10mins] 

To finish the focus group, in general,  

1. Do you have anything else you would like to add, comment on, or questions you would 

like to ask?  

2. Would you like to receive a copy of the results of this research?  

 

Yes [Ask for preferred email address.] 

No [Record this on the interview form] 

Thank you so much for your time with me/us today. I really appreciate the time you took for this 

interview.  
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Feel free to contact me on any of the other investigators if you have any questions.  

Karakia (if one done at beginning) 

7) After the focus group 

Immediately save the audio file on a password protect computer. The audio file should be saved 

under the identification number specified in the interview form.  

Use the Key Informant Interview Reflection Framework to guide systematic reflection after the 

completion of the interview, write your notes in your research journal
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Appendix 3. Exit survey tables 

Overall Responses (column %) 

 n (%) 

Where on your body did you primarily wear the card? 
  On a lanyard around my neck 
  Clipped on to my belt 
  Attached onto a front pocket on my clothing 
  None of the above 
  Don’t know 

 
201 (73.9) 
25 (9.2) 
34 (12.5) 
11 (4.0) 
1 (<1.0) 

After participating in this trial, how do you feel about the idea of wearing 
the card to help contact tracing? 
  Very negative 
  Fairly negative 
  Neither negative nor positive 
  Fairly positive 
  Very positive 

 
 
2 (1.0) 
6 (2.2) 
26 (9.6) 
84 (31.0) 
154 (56.6) 

From what you know, how likely, or not, would you be to register your 

contact details online if you received a card? 

  Not at all likely 
  Not very likely 
  Fairly likely 
  Very likely 
  Definitely 
  Don’t know 

 
 
13 (4.8) 
15 (5.5) 
34 (12.5) 
96 (35.3) 
104 (38.2) 
10 (3.7) 

And how likely would you be to consistently wear your card when you 
leave your home? 
  Not at all likely 
  Not very likely 
  Fairly likely 
  Very likely 
  Definitely 
  Don’t know 

 
 
4 (1.5) 
5 (1.8) 
43 (15.8) 
103 (37.9) 
114 (41.9) 
3 (1.1) 

Would you be willing to wear the card to record your contact if there were… 

…cases in my community 260 (95.6) 

…cases in my region, but not in my community 228 (83.8) 

…cases in New Zealand, but not in my region 198 (72.8) 

…with no cases in New Zealand (as a precaution) 151 (55.5) 
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In which of the following places would you be willing to wear the card… 

…on public transport/in a taxi/on a plane 256 (94.1) 

…in a café, pub, or restaurant  260 (95.6) 

…in a supermarket or when shopping 264 (97.1) 

…on a marae, in church, or at my place of worship 230 (84.6) 

…at work 233 (85.7) 

…when out walking or exercise outside 241 (88.6) 

…when visiting friends or family in their home 249 (91.5) 

What, if anything, would encourage you to wear the card? 

If I thought it would make going into lockdowns less likely. 213 (78.3) 

If I saw most people were wearing one. 125 (46.0) 

If I knew my data could not be accessed without my permission. 136 (50.0) 

If somebody I know talked me through how to register it and use it. 69 (25.4) 

If I was able to accessorise it in different ways. 72 (26.5) 

If using the card was incentivized (e.g., Airpoints or OneCard). 62 (22.8) 

Something else (open text) 22 (8.1) 

Nothing (can’t think of anything) 36 (13.2) 

 

Imagine you did receive a card and were asked by the Government to wear it. How concerned or 

not would you be about…(column %) 

 Not at all 

concerned 

Not very 

concerned 

Fairly 

concerned 

Very 

concerned 

Don’t 

know 

The accuracy of the information 

recorded by the card 

116 (42.6) 62 (22.8) 44 (16.2) 37 (13.4) 13 (4.7) 

Remembering to take the card with 

you 

91 (33.5) 74 (27.2) 65 (23.9) 34 (12.5) 8 (2.9) 

Losing or breaking the card 79 (29.0) 87 (32.0) 51 (18.8) 43 (15.8) 12 (4.4) 

The Government being able to 

access your location data without 

your permission 

112 (41.2) 64 (23.5) 31 (11.4) 53 (19.5) 12 (4.4) 

The Government failing to protect 

your identity if you did test positive  

60 (22.1) 58 (21.3) 58 (21.3) 83 (30.5) 13 (4.8) 

Any negative health impacts from 

Bluetooth technology 

124 (45.6) 68 (25.0) 30 (11.0) 31 (11.4) 19 (7.0) 

The cost to the taxpayer of 

producing and distributing the 

cards 

109 (40.1) 78 (28.7) 42 (15.4) 26 (9.6) 17 (6.3) 
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The Government failing to protect 

your identity if you were in contact 

with a person who tested positive 

68 (25.0) 56 (20.6) 54 (19.9) 82 (30.1) 12(4.4) 

 

 

After participating in this trial, how do you anticipate you would feel 
about taking your card with you every time you leave home? 
0 (Terrible—it’s something I really wouldn’t like to do) 
10 (Extremely good—it would be something I’d really like to do) 
 

Median (IQR) 
9 (8-10) 

Think about how often you carried your card when you left home 
during the trial. Do you think you would take your card with you 
every time you leave home if it were made available to the public 
in the future? 
0 (I definitely would not) 
5 (I’m very torn, there are reasons I should but also reasons I 
wouldn’t) 
10 (I definitely would) 
Median (IQR) 

Median (IQR) 
9 (8-10) 

Responses by Gender (column %) 

 Male 
n=99 

Female 
n=173 

 n (%) n (%) 

Where on your body did you primarily wear the card? 
  On a lanyard around my neck 
  Clipped on to my belt 
  Attached onto a front pocket on my clothing 
  None of the above 
  Don’t know 

 
70 (70.7) 
12 (12.1) 
12 (12.1) 
4 (4.0) 
1 (1.0) 

 
131 (75.7) 
13 (7.5) 
22 (12.7) 
7 (4.0) 
0 (<1.0) 

After participating in this trial, how do you feel about the idea of 
wearing the card to help contact tracing? 
  Very negative 
  Fairly negative 
  Neither negative nor positive 
  Fairly positive 
  Very positive 

 
 
0 (0.0) 
1 (1.0) 
9 (9.1) 
32 (32.3) 
57 (57.6) 

 
 
2 (1.2) 
5 (2.9) 
17 (9.8) 
52 (30.1) 
97 (56.1) 

From what you know, how likely, or not, would you be to 

register your contact details online if you received a card? 

  Not at all likely 
  Not very likely 

 
 
8 (8.1) 
4 (4.0) 

 
 
5 (2.9) 
11 (6.4) 
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  Fairly likely 
  Very likely 
  Definitely 
  Don’t know 

13 (13.1) 
35 (35.4) 
37 (37.4) 
2 (2.0) 

21 (12.1) 
61 (35.3) 
67 (38.7) 
8 (4.6) 

And how likely would you be to consistently wear your card 
when you leave your home? 
  Not at all likely 
  Not very likely 
  Fairly likely 
  Very likely 
  Definitely 
  Don’t know 

 
 
2 (2.0) 
1 (1.0) 
15 (15.2) 
41 (41.4) 
38 (38.4) 
2 (2.0) 

 
 
2 (1.2) 
4 (2.3) 
28 (16.2) 
62 (36.3) 
76 (43.9) 
1 (<1.0) 

Would you be willing to wear the card to record your contact if there were…  

…cases in my community 95 (96.0) 165 (95.4) 

…cases in my region, but not in my community 80 (80.8) 148 (85.5) 

…cases in New Zealand, but not in my region 68 (68.7) 130 (75.1) 

…with no cases in New Zealand (as a precaution) 54 (54.5) 97 (56.1) 

In which of the following places would you be willing to wear the card…  

…on public transport/in a taxi/on a plane 90.9 95.9 

…in a café, pub, or restaurant  94.9 96.0 

…in a supermarket or when shopping 97.0 97.1 

…on a marae, in church, or at my place of worship 83.8 85.0 

…at work 84.8 86.1 

…when out walking or exercise outside 86.9 90.0 

…when visiting friends or family in their home 90.9 91.9 

What, if anything, would encourage you to wear the card?  

If I thought it would make going into lockdowns less likely. 77.8 78.6 

If I saw most people were wearing one. 49.5 43.9 

If I knew my data could not be accessed without my permission. 43.4 53.8 

If somebody I know talked me through how to register it and use 
it. 

31.3 22.0 

If I was able to accessorise it in different ways. 28.3 25.4 

If using the card was incentivized (e.g., Airpoints or OneCard). 25.3 21.4 

Something else (open text) 6.1 9.2 

Nothing (can’t think of anything) 17.2 11.0 PROACTIVELY RELEASED
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Imagine you did receive a card and were asked by the Government to wear it. How concerned or 

not would you be about…(column %) 

 Not at all 

concerned 

Not very 

concerned 

Fairly 

concerned 

Very 

concerned 

Don’t know 

 Male Female Male Female Male Female Male Female Male Female 

The accuracy of the 

information recorded 

by the card 

43.4 42.2 20.2 24.3 14.1 17.3 16.2 12.1 6.1 4.0 

Remembering to take 

the card with you 

35.4 32.4 22.2 30.1 21.2 25.4 16.2 10.4 5.1 1.7 

Losing or breaking the 

card 

31.3 27.7 24.2 36.4 19.2 18.5 19.2 13.9 6.1 3.5 

The Government being 

able to access your 

location data without 

your permission 

45.5 38.7 20.2 25.4 13.1 10.4 15.2 22.0 6.1 3.5 

The Government failing 

to protect your identity 

if you did test positive  

22.2 22.0 22.2 20.8 20.2 22.0 27.3 32.4 8.1 2.9 

Any negative health 

impacts from Bluetooth 

technology 

47.5 44.5 19.2 28.3 11.1 11.0 11.1 11.6 11.1 4.6 

The cost to the 

taxpayer of producing 

and distributing the 

cards 

43.4 38.2 26.3 30.1 13.1 16.8 9.1 9.8 8.1 5.2 

The Government failing 

to protect your identity 

if you were in contact 

with a person who 

tested positive 

27.3 23.7 18.2 22.0 17.2 21.4 29.3 30.6 8.1 2.3 

 

  

 Male Female 

After participating in this trial, how do you 
anticipate you would feel about taking your card 
with you every time you leave home? 
0 (Terrible—it’s something I really wouldn’t like to 
do) 

Median (IQR) 
9 (8-10) 

Median (IQR) 
9 (8-10) 

PROACTIVELY RELEASED



 

84 

 

10 (Extremely good—it would be something I’d 
really like to do) 
 

Think about how often you carried your card when 
you left home during the trial. Do you think you 
would take your card with you every time you leave 
home if it were made available to the public in the 
future? 
0 (I definitely would not) 
5 (I’m very torn, there are reasons I should but also 
reasons I wouldn’t) 
10 (I definitely would) 
Median (IQR) 

Median (IQR) 
9 (8-10) 

Median (IQR) 
9 (8-10) 

Responses by Ethnicity (column %) 

 Maori 
 

European Other P value chi 
square 

 n (%) n (%) n (%)  

Where on your body did you primarily 
wear the card? 
  On a lanyard around my neck 
  Clipped on to my belt 
  Attached onto a front pocket on my 
clothing 
  None of the above 
  Don’t know 

 
 
77 (79.4) 
4 (4.1) 
10 (10.3) 
5 (5.2) 
1 (1.0) 

 
 
110 (71.0) 
18 (11.6) 
22 (14.2) 
5 (3.2) 
0 (0.0) 
 

 
 
14 (70.0) 
3 (15.0) 
2 (10.0) 
1 (5.0) 
0 (0.0) 
 

 

After participating in this trial, how do you 
feel about the idea of wearing the card to 
help contact tracing? 
  Very negative 
  Fairly negative 
  Neither negative nor positive 
  Fairly positive 
  Very positive 

 
 
 
2 (2.1) 
2 (2.1) 
14 (14.4) 
29 (29.9) 
50 (51.5) 

 
 
 
0 (0.0) 
3 (1.9) 
12 (7.7) 
50 (32.3) 
90 (58.1) 

 
 
 
0 (0.0) 
1 (5.0) 
0 (0.0) 
5 (25.0) 
14 (70.0) 

 

From what you know, how likely, or not, 

would you be to register your contact 

details online if you received a card? 

  Not at all likely 
  Not very likely 
  Fairly likely 
  Very likely 
  Definitely 

 
 
 
9 (9.3) 
7 (7.2) 
16 (16.5) 
34 (35.1) 
27 (27.8) 

 
 
 
3 (1.9) 
7 (4.5) 
17 (11.0) 
55 (35.5) 
68 (43.9) 

 
 
 
1 (5.0) 
1 (5.0) 
1 (5.0) 
7 (35.0) 
9 (45.0) 
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  Don’t know 
 

4 (4.1) 5 (3.2) 1 (5.0) 

And how likely would you be to 
consistently wear your card when you 
leave your home? 
  Not at all likely 
  Not very likely 
  Fairly likely 
  Very likely 
  Definitely 
  Don’t know 

 
 
4 (4.1) 
3 (3.1) 
16 (16.5) 
31 (32.0) 
40 (41.2) 
3 (3.1) 

 
 
0 (0.0) 
1 (<1.0) 
25 (16.1) 
65 (41.9) 
64 (41.3) 
0 (0.0) 

 
 
0 (0.0) 
1 (5.0) 
2 (10.0) 
7 (35.0) 
10 (50.0) 
0 (0.0) 

 

Would you be willing to wear the card to record your 
contact if there were… 

   

…cases in my community 88 (90.7) 153 (98.7) 19 (95.0) 0.036 

…cases in my region, but not in my 
community 

69 (71.1) 140 (90.3) 19 (95.0) <0.01 

…cases in New Zealand, but not in my 
region 

64 (66.0) 118 (76.1) 16 (80.0)  

…with no cases in New Zealand (as a 
precaution) 

51 (52.6) 90 (58.1) 10 (50.0)  

In which of the following places would you be willing 
to wear the card… 

   

…on public transport/in a taxi/on a plane 92.8 94.8 95.0  

…in a café, pub, or restaurant  91.8 98.1 95.0  

…in a supermarket or when shopping 93.8 99.4 95.0  

…on a marae, in church, or at my place of 
worship 

87.6 82.5 85.0  

…at work 89.7 83.9 80.0  

…when out walking or exercise outside 87.6 89.7 85.0  

…when visiting friends or family in their 
home 

89.7 92.3 95.0  

What, if anything, would encourage you to wear the 
card? 

   

If I thought it would make going into 
lockdowns less likely. 

64.9 88.4 65.0  

If I saw most people were wearing one. 35.1 51.6 55.0  

If I knew my data could not be accessed 
without my permission. 

45.4 52.9 50.0  

If somebody I know talked me through 
how to register it and use it. 

23.7 27.7 15.0  
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If I was able to accessorise it in different 
ways. 

27.8 26.5 20.0  

If using the card was incentivized (e.g., 
Airpoints or OneCard). 

21.6 23.9 20.0  

Something else (open text) 12.4 5.2 10.0  

Nothing (can’t think of anything) 20.6 9.0 10.0  

 

Imagine you did receive a card and were asked by the Government to wear it. How concerned or not would you be 

about…(column %) 
 Not at all concerned Not very concerned Fairly concerned Very concerned Don’t know 
 Maori Euro Other Maori Euro Other Maori Euro Other Maori Euro Other Maori Euro Other 
The accuracy of the 

information 

recorded by the 

card 

39.2 47.1 25.0 18.6 23.9 35.0 18.6 14.2 20.0 17.5 11.6 10.0 6.2 3.2 10.0 

Remembering to 

take the card with 

you 

32.0 35.5 25.0 28.9 26.5 25.0 19.6 25.8 30.0 14.4 11.0 15.0 5.2 1.3 5.0 

Losing or breaking 

the card 
29.9 29.9 20.0 28.9 33.5 35.0 15.5 18.7 35.0 18.6 14.8 10.0 7.2 3.2 0.0 

The Government 

being able to access 

your location data 

without your 

permission 

26.8 49.0 50.0 19.6 24.5 35.0 15.5 8.4 15.0 32.0 14.2 0.0 6.2 3.9 0.0 

The Government 

failing to protect 

your identity if you 

did test positive  

19.6 24.5 15.0 14.4 25.2 25.0 18.6 21.3 35.0 40.2 26.5 15.0 7.2 2.6 10.0 

Any negative health 

impacts from 

Bluetooth 

technology 

40.2 50.0 40.0 26.8 23.9 25.0 6.2 13.5 15.0 18.6 7.1 10.0 8.2 5.8 10.0 

The cost to the 

taxpayer of 

producing and 

distributing the 

cards 

34.0 43.9 40.0 23.7 30.0 45.0 16.5 16.1 5.0 18.6 5.2 0.0 7.2 5.2 10.0 

The Government 

failing to protect 

your identity if you 

were in contact with 

a person who tested 

positive 

18.6 30.3 15.0 13.4 23.2 35.0 18.6 20.6 20.0 43.3 22.6 25.0 6.2 3.2 5.0 

 

   

 Maori Euro Other 

After participating in this trial, how do you 
anticipate you would feel about taking your card 
with you every time you leave home? 
0 (Terrible—it’s something I really wouldn’t like 
to do) 
10 (Extremely good—it would be something I’d 
really like to do) 
 

Median (IQR) 
Median 9 
(7-10) 

Median (IQR) 
Median 9 
(8-10) 

Median (IQR) 
Median 9 
(7-10) 

Think about how often you carried your card 
when you left home during the trial. Do you think 

Median (IQR) 
Median 9 

Median (IQR) 
Median 9 

Median (IQR) 
Median 9.5 
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you would take your card with you every time 
you leave home if it were made available to the 
public in the future? 
0 (I definitely would not) 
5 (I’m very torn, there are reasons I should but 
also reasons I wouldn’t) 
10 (I definitely would) 
Median (IQR) 

(7-10) (8-10) (9-10) 

Responses by Age Group (column %) 

 19-34 
 

35-54 
 

55-64 65+ P value 
chi square 

 n (%) n (%) n (%) n (%)  

Where on your body did you primarily wear 
the card? 
  On a lanyard around my neck 
  Clipped on to my belt 
  Attached onto a front pocket on my clothing 
  None of the above 
  Don’t know 

 
 
19 (63.3) 
5 (16.7) 
3 (10.0) 
2 (6.7) 
1 (3.3) 

 
 
57 (73.1) 
9 (11.5) 
7 (9.0) 
5 (6.4) 
0 (0.0) 

 
 
53 (79.1) 
3 (4.5) 
8 (11.9) 
3 (4.5) 
0 (0.0) 

 
 
66 (74.2) 
6 (6.7) 
16 (18.0) 
1 (1.1) 
0 (0.0) 

 
 
0.069 

After participating in this trial, how do you feel 
about the idea of wearing the card to help 
contact tracing? 
  Very negative 
  Fairly negative 
  Neither negative nor positive 
  Fairly positive 
  Very positive 

 
 
 
1 (3.3) 
0 (0.0) 
7 (23.3) 
12 (40.0) 
10 (33.3) 

 
 
 
0 (0.0) 
3 (3.8) 
8 (10.3) 
33 (42.3) 
34 (43.6) 

 
 
 
0 (0.0) 
2 (3.0) 
7 (10.4) 
12 (17.9) 
46 (68.7) 

 
 
 
1 (1.1) 
1 (1.1) 
3 (3.4) 
21 (23.6) 
63 (70.8) 

 
 
 
<0.001 

From what you know, how likely, or not, 

would you be to register your contact details 

online if you received a card? 

  Not at all likely 
  Not very likely 
  Fairly likely 
  Very likely 
  Definitely 
  Don’t know 

 
 
 
1 (3.3) 
2 (6.7) 
3 (10.0) 
10 (33.3) 
10 (33.3) 
4 (13.3) 

 
 
 
2 (2.6) 
4 (5.1) 
13 (16.7) 
30 (38.5) 
26 (33.3) 
3 (3.8) 

 
 
 
4 (6.0) 
2 (3.0) 
7 (10.4) 
24 (35.8) 
30 (44.8) 
0 (0.0) 

 
 
 
6 (6.7) 
6 (6.7) 
11 (12.4) 
29 (32.6) 
34 (38.2) 
3 (3.4) 

 

And how likely would you be to consistently 
wear your card when you leave your home? 
  Not at all likely 
  Not very likely 
  Fairly likely 

 
 
0 (0.0) 
1 (3.3) 
9 (30.0) 

 
 
1 (1.3) 
2 (2.6) 
14 (17.9) 

 
 
2 (3.0) 
1 (1.5) 
10 (14.9) 

 
 
1 (1.1) 
1 (1.1) 
8 (9.0) 

 
 
0.02 
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  Very likely 
  Definitely 
  Don’t know 

12 (40.0) 
6 (20.0) 
2 (6.7) 

33 (42.3) 
28 (35.9) 
0 (0.0) 

19 (28.4) 
35 (52.2) 
0 (0.0) 

35 (39.3) 
43 (48.3) 
1 (1.1) 

Would you be willing to wear the card to record your 
contact if there were… 

    

…cases in my community 27 (90.0) 73 (93.6) 67 (100) 85 (95.5)  

…cases in my region, but not in my community 23 (76.7) 68 (87.2) 59 (88.1) 70 (78.7)  

…cases in New Zealand, but not in my region 18 (60.0) 60 (76.9) 55 (82.1) 59 (66.3) 0.06 

…with no cases in New Zealand (as a 
precaution) 

12 (40.0) 47 (60.3) 43 (64.2) 44 (49.4) 0.018 

In which of the following places would you be willing to 
wear the card… 

    

…on public transport/in a taxi/on a plane 93.3 94.9 100 89.9  

…in a café, pub, or restaurant  90.0 94.9 100 94.4 0.066 

…in a supermarket or when shopping 93.3 96.2 100 96.6 0.052 

…on a marae, in church, or at my place of 
worship 

83.3 85.9 89.6 79.8  

…at work 90.0 93.6 95.5 69.7  

…when out walking or exercise outside 80.0 88.5 89.6 91.0  

…when visiting friends or family in their home 83.3 91.0 92.5 94.4  

What, if anything, would encourage you to wear the card?     

If I thought it would make going into 
lockdowns less likely. 

73.3 71.8 82.1 82.0  

If I saw most people were wearing one. 46.7 50.0 44.8 43.8  

If I knew my data could not be accessed 
without my permission. 

60.0 46.2 52.2 49.4  

If somebody I know talked me through how to 
register it and use it. 

23.3 19.2 28.4 31.5  

If I was able to accessorise it in different ways. 43.3 30.8 23.9 20.2  

If using the card was incentivized (e.g., 
Airpoints or OneCard). 

43.3 21.8 20.9 20.2  

Something else (open text) 6.7 9.0 10.4 5.6  

Nothing (can’t think of anything) 13.3 10.3 11.9 16.9  PROACTIVELY RELEASED
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Imagine you did receive a card and were asked by the Government to wear it. How concerned or not would you be about…column %  

 Not at all concerned Not very concerned Fairly concerned Very concerned Don’t know 

 19-34 35-54 55-64 65+ 19-34 35-54 55-64 65+ 19-34 35-54 55-64 65+ 19-34 35-54 55-64 65+ 19-34 35-54 55-64 65+ 

The accuracy of the 

information recorded 

by the card 

33.3 41.0 47.8 41.6 36.7 25.6 19.4 19.1 16.7 20.5 14.9 14.6 6.7 10.3 13.4 20.2 6.7 2.6 4.5 4.5 

Remembering to take 

the card with you 

20.0 26.9 40.3 40.4 33.3 33.3 20.9 22.5 26.7 29.5 26.9 14.6 13.3 10.3 10.4 16.9 6.7 0.0 1.5 5.6 

Losing or breaking the 

card 

16.7 28.2 38.8 27.0 43.3 41.0 23.9 27.0 20.0 15.4 17.9 19.1 13.3 15.4 16.4 18.0 6.7 0.0 3.0 9.0 

The Government being 

able to access your 

location data without 

your permission 

20.0 41.0 44.8 44.9 23.3 26.9 22.4 22.5 26.7 10.3 10.4 7.9 23.3 20.5 20.9 16.9 6.7 1.3 1.5 7.9 

The Government failing 

to protect your identity 

if you did test positive  

16.7 21.8 25.4 21.3 13.3 23.1 19.4 23.6 26.7 24.4 22.4 15.7 33.3 28.2 29.9 32.6 10.0 2.6 3.0 6.7 

Any negative health 

impacts from 

Bluetooth technology 

46.7 50.0 38.8 46.1 26.7 26.9 28.4 19.1 13.3 11.5 11.9 10.1 6.7 11.5 11.9 13.5 6.7 0.0 9.0 11.2 

The cost to the 

taxpayer of producing 

and distributing the 

cards 

43.3 33.3 38.8 46.1 23.3 26.9 40.3 23.6 20.0 23.1 9.0 12.4 6.7 11.5 9.0 9.0 6.7 5.1 3.0 9.0 

The Government failing 

to protect your identity 

if you were in contact 

with a person who 

tested positive 

23.3 23.1 28.4 24.7 16.7 17.9 19.4 24.7 26.7 21.8 19.4 16.9 26.7 35.9 30.0 27.0 6.7 1.3 3.0 6.7 
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 19-34 35-54 55-64 65+ 

After participating in this trial, how do you anticipate 
you would feel about taking your card with you every 
time you leave home? 

0 (Terrible—it’s something I really wouldn’t like to do) 

10 (Extremely good—it would be something I’d really 
like to do) 

Median 
(IQR) 

8.5 

(7-10) 

Median 
(IQR) 

9 

(7-10) 

Median 
(IQR) 

9 

(8-10) 

Median 
(IQR) 

9 

(8-10) 

Think about how often you carried your card when you 
left home during the trial. Do you think you would take 
your card with you every time you leave home if it 
were made available to the public in the future? 

0 (I definitely would not) 

5 (I’m very torn, there are reasons I should but also 
reasons I wouldn’t) 

10 (I definitely would) 

Median (IQR) 

Median 
(IQR) 

8.5 

(6-10) 

Median 
(IQR) 

9 

(8-10) 

Median 
(IQR) 

10 

(9-10) 

Median 
(IQR) 

9 

(9-10) 
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