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1 | INTRODUCTION

The rapid spread of the SARS-CoV-2 virus and the associated
declared COVID-19 pandemic had an unprecedented impact on

Daniel J. Phipps 1

| Joy Parkinson®® | Kyra Hamilton??*

Abstract

Issue Addressed: The implementation of quick response (QR) code check-in compli-
ance behaviour during the COVID-19 pandemic featured in infection control strate-
gies in several global jurisdictions, but was of particular interest in the Australian
context, where it became mandated on a nationwide scale. We aimed to identify the
salient beliefs people hold toward complying with the QR code check-in using a The-
ory of Planned Behaviour belief-based framework.

Methods: An elicitation study using open-ended questions (Queensland; N = 93,
Mage = 4.77 years, SD =13.62 and Victoria; N =76, Mgg = 44.92 years, SD =
11.63) and a prospective correlational study using a two-wave online survey
(Queensland; N =290, Mg =38.99, 46.6% female and Victoria, N =290,
Mage = 38.27, 53.4% female) were conducted.

Results: Qualitative data were coded through an iterative content analysis, while
quantitative data were analysed using linear multiple regression. Behavioural, norma-
tive and control beliefs were associated with intention and behaviour in both sam-
ples. Variation in beliefs across the states also were observed.

Conclusions: Across both samples, beliefs in positive outcomes consistently exhibited
stronger associations with both intention and behaviour than the reported negative
outcomes. Distinct differences emerged between the two samples in terms of regres-
sion effects.

So What? Results indicate individual experience may affect the beliefs which guide
behaviour, supporting the potential efficacy of health promotion campaigns tapping
into context specific beliefs and experiences if QR code check-in is to be implemen-

ted as an infection control measure in future.

KEYWORDS
COVID-19, QR code check-in, salient beliefs, theory of planned behaviour

societies, health systems and economies on a global scale.*? For
example, the pandemic accounted for more than 6.9 million deaths
worldwide,® and 768 million confirmed cases,® placing an extreme
strain on healthcare resources and infrastructure.*> The economic
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ramifications of the pandemic have been far-reaching, causing disrup-
tions to various sectors and triggering recessions across the world.® In
light of these significant and widespread impacts of the COVID-19
pandemic, and as the pandemic transitions to endemic, strategies used
to minimise the impact of COVID-19 need thorough review. That is,
while governments worldwide begin to declare an end to the pan-
demic, research indicates pandemic level events may become increas-
ingly likely over coming decades, whether from new coronavirus
variants or other highly transmissible infectious diseases.”® Thus, a
clear need exists to review the factors associated with successful
infection control strategies as part of a proactive approach to mitigate
potential impacts of any future pandemics on public health and the
global community.”

In the early stages of the pandemic, preventive strategies were,
for the most part, based on large-scale restrictions on movement, with
the ultimate goal of flattening the infection curve, in order to minimise
the peak infection rate and reduce the strain on healthcare
resources.'® However, as the pandemic developed and infection
peaks passed, authorities began to seek strategies to enable the
resumption of normality, while still minimising the rate of uncontrolled

1112 were

community spread. While globally a range of strategies
implemented, one novel strategy to control the pandemic amid return-
ing to daily life was centred around mandated venue check-in systems
to track likely infections and spread. For the most part, such
systems were based upon using quick response (QR) codes as a
method for registering attendance or verifying entry into various
establishments or venues in an efficient and contactless way.?*14

The implementation of QR code check-ins featured in infection
control strategies in several global jurisdictions, but was of particular
interest in the Australian context, where it became a mandated pre-
ventive behaviour implemented on a nationwide scale. Each state
government within Australia developed dedicated websites, mobile
applications, regulations, and procedures to streamline, encourage,
and enforce QR code check-in mandates.2>~8 Yet, despite attempts
to streamline the check-in process and repeated campaigns from gov-

ernments and health authorities emphasising the importance of QR

Intention

FIGURE 1 The theory of
planned behaviour.??

Behaviour

code check-ins in minimising the impact of the virus,*” compliance
rates were often suboptimal.2® While non-compliance with COVID-19
control strategies was commonplace, it presents a particular concern
in regard to venue check-ins, which rely upon tracing infection chains
to track and inform potential infections. It seems valuable, therefore,
that investigations of the beliefs people hold toward compliance with
this behaviour are undertaken in order to inform strategies which may
prove useful in future campaigns adopting this strategy to control
infection rates more broadly.

One prominent framework for understanding the determinants of
volitional behaviour is the theory of planned behaviour (TPB) as
Figure 1, which has been used to explain and predict various health-
related behaviours, including compliance with preventive behaviours
during infectious disease outbreaks.2! The TPB is built on the assump-
tion that behaviours are shaped by intentions, which are in turn deter-
mined by three factors: (1) attitudes, underpinned by behavioural
beliefs on possible positive or negative consequences of engaging in a
behaviour; (2) subjective norms, underpinned by normative beliefs
about whether important others would approve or disapprove of a
behaviour and (3) perceived behavioural control (PBC), underpinned
by beliefs around the presence of facilitators or barriers to a
behaviour.??

To date, the majority of COVID-19 TPB research has focused on
the overall impact of the global belief-based constructs (i.e., attitude,
subjective norm and perceived behavioural control).?® However, a key
strength of the model stems from belief elicitation; that is, the elicita-
tion of the salient beliefs which underpin attitude, subjective norm,
and perceived behavioural control, rather than the direct assessment
of these constructs themselves.?? Such a process of identifying salient
beliefs and assessing their individual relationships to intention and
behaviour is notably more involved, yet presents a key step for the
development of empirically grounded behaviour change strategies.?*
Intervention strategies drawn from the TPB typically focus on mes-
sages to change attitude, subjective norm and perceived behavioural
control by targeting the underlying beliefs. Thus, by identifying the
most salient of these beliefs, elicitation studies provide specific

85U8017 SUOWILIOD BAEa.D 8|qedl(dde aLp Aq pausenob ase Ssppie YO ‘SN JO Sa|nJ Joj A%eiq)8UlUO A1 LD (SUOIPLOD-PUR-SWBIAL0D A8 |1 AReIq U1 |UO//SANL) SUORIPUOD PUe SWe 18U} 89S *[202/50/.T] uo Azeiqiaulluo A3|1M ‘piTSuoedlidnd eOIPSIN Widepond Aq 898 elduy/z00T 0T/I0p/wiod As | imAeiq Ul uo//:Sdny wo.j papeojumod ‘0 ‘LT9TT0ZZ



MAC ET AL.

targets for empirically grounded health and behaviour change mes-
sages. Considering the current context of QR code check-in compli-
ance, the identification of these salient beliefs provides an
opportunity to understand the drivers of QR code check-in compli-
ance during the COVID-19 pandemic. It also allows for the types of
drivers of compliance behaviours that may be particularly efficacious
targets for strategies encouraging infection control compliance in
future to be identified.

The objective of this study was to investigate the salient beliefs
that motivate people to comply with QR code check-in requirements
during the COVID-19 pandemic in two Australian states: Queensland
and Victoria. That is, compliance with the legal mandate for individuals
to scan a QR-code using a dedicated check-in app when entering hos-
pitality and entertainment venues. In addition, for a more nuanced
examination of the findings, our study extended its scope to encom-
pass two distinct Australian states, each characterised by varying
encounters with the COVID-19 pandemic. Specifically, prior to the
second data collection period, Victoria underwent a series of seven
lockdowns, with Melbourne, the state capital, achieving the unprece-
dented status of having the lengthiest cumulative time in lockdown
globally.2> In contrast, Queensland, following the initial wave of the
pandemic, witnessed a minimal rate of community transmission and
enforced brief lockdown periods, consisting of three three-day lock-
downs and one nine-day lockdown. Notably, these measures were
confined to specific local government areas where instances of com-
munity COVID-19 transmission were identified. This exploration
sought to illuminate variations in the factors influencing compliance
behaviour, taking into account the distinctive circumstances, regula-
tory approaches, and public perceptions related to the pandemic in
each state. By comparing these contrasting experiences, we aimed to
provide deeper insights into how contextual factors may shape com-
pliance behaviours in diverse pandemic scenarios. The researchers
employed a TPB-based elicitation framework to identify salient beliefs
related to behavioural, normative and control factors. In a separate
sample, the extent to which elicited beliefs were related to intention
and compliance behaviour was assessed. It was expected that the
three types of beliefs would predict an individual's intention and
behaviour regarding compliance with the check-in process, and that a
range of beliefs would present as key for understanding this

behaviour.

2 | METHODS

21 | Elicitation study

An elicitation study was employed to identify significant behavioural,
normative, and control beliefs that contributed to compliance with QR
code check-in requirements. Data were collected from 12 August to
19 December 2021 via an online survey in a convenience sample of
76 participants from Victoria (Mage = 44.92 years, SD = 11.63) and
93 participants from Queensland (Mage = 4.77 years, SD = 13.62; see
Table 1 for detailed demographic data). Participants were recruited
via email broadcasts and social media advertisements. After
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completing informed consent procedures, participants were asked a
series of open-ended questions that were used to elicit their beliefs
regarding compliance with QR code check-in requirements. Specifi-
cally, questions aimed to tap behavioural beliefs (What are the advan-
tages/disadvantages of following the QR code check-in compliance
behaviour?), normative beliefs (Who are the individuals or groups that
would approve or think one should follow/disapprove or think one
should not follow the QR code check-in compliance behaviour?) and
control beliefs (Please list any factors or circumstances that would
make it easy or enable you/make it difficult or prevent to follow the
QR code check-in compliance behaviour).

Responses to the elicitation study were then subject to content
analysis, where the research team extracted repeated behavioural,
normative, and control beliefs for further analysis in a larger, quantita-
tive sample (refer to Table 2 for details). A total of nine behavioural
beliefs (e.g., having quick, efficient contact tracing), nine normative
beliefs (e.g., government authorities) and seven control beliefs
(e.g., difficulties accessing or finding the QR code) were identified.

2.2 | Participants and procedures

Data for the larger, correlational phase of the study was collected
between 21 February and 28 March, 2022, via an online survey. A total
of 580 Australian residents were recruited from the two states of
Queensland (N =290, Mpge =38.99, 46.6% female) and Victoria
(N =290, Mpge = 38.27, 53.4% female), via an online research panel
company. After providing informed consent, participants were pro-
vided with a comprehensive definition of QR code check-in compliance
behaviour, and then asked to complete measures that assessed their
endorsement of the beliefs identified in the elicitation study, and their
intention to comply with QR code check-in requirements in the coming
2 weeks. Two weeks later, participants were recontacted via the panel
company to report on their compliance with check-in requirements
during the previous 2 weeks. From the initial sample, 128 participants
from Queensland and 109 participants from Victoria did not return to
complete follow-up measures, resulting in a final total sample of 343;
162 from Queensland (Mage = 43.26, 47.5% female) and 181 from
Victoria (Mage = 41.88, 56.4% female). Participants received a fixed
sum of compensation, which was based on the expected time taken to
complete the study and was commensurate with the panel company's
published rates. A detailed analysis of the demographic information for

both Australian states is presented in Table 1.

23 | Measures

Items and response scales for variables are illustrated in Appendix A.

2.3.1 | Behavioural beliefs

Using the elicited behavioural beliefs from Phase 1, participants rated
how five advantages and four disadvantages would result if they
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TABLE 1 Sample characteristics and descriptive statistics for study variables at elicitation, baseline and at 2-week follow-up.
Elicitation Baseline Follow-up
Variable Queensland Victoria Queensland Victoria Queensland Victoria
Participants 93 76 290 290 162 181
Age, M years (SD) 40.77 44.92 38.99 38.27 43.26 41.88
(13.62) (11.63) (12.26) (12.42) (11.31) (11.51)
Gender
Male 26 28% 23 30% 154 53% 134 46% 84 52% 78 43%
Female 63 68% 52 68% 135 47% 155 53% 77 48% 102 56%
Non-binary / third 4 4% 1 1% 1 0% 0 0% 1 1% 0 0%
gender
Prefer not to say - - 0 0% 1 <1% O 0% 1 1%
Current relationship
status
Married registered 46 49% 29 38% 95 33% 82 28% 59 36% 59 33%
Married de facto 15 16% 7 9% 60 21% 48 17% 31 19% 33 18%
Widowed 1 1% 3 4% 1 0% 1 0% 1 1% 1 1%
Divorced 3 3% 14 18% 22 8% 25 9% 18 11% 19 10%
Never Married 28 30% 23 30% 112 39% 134 46% 53 33% 69 38%
Employment status
Full-time work 35 38% 35 46% 166 57% 144 50% 90 56% 87 48%
Part-time/Casual 28 30% 19 25% 62 21% 76 26% 32 20% 47 26%
work
Full-time student 23 25% 3 4% 3% 11 4% 5 3% 5 3%
Part-time student 3 3% 1 1% 0 3 1% 0 0% 1 1%
Unemployed/ 4 4% 18 24% 53 18% 56 19% 35 22% 41 23%
Retired
Highest educational
achievement
Year 10 2 2% 4 5% 28 10% 17 6% 14 9% 14 8%
Year 12 10 11% 5 7% 47 16% 59 20% 19 12% 32 18%
TAFE certificate/ 20 22% 18 24% 98 34% 72 25% 61 38% 43 24%
diploma
Undergraduate 32 34% 19 25% 77 27% 96 33% 47 29% 60 33%
degree
Postgraduate degree 29 31% 30 39% 40 14% 46 16% 21 13% 32 18%
Family taxable income
range
Nil-$18 200 11 12% 6 8% 4 1% 10 3% 4 2% 4 2%
$18 201-$37 000 9 10% 11 14% 32 11% 35 12% 19 12% 20 11%
$37 001-$80 000 22 24% 19 25% 65 22% 85 29% 38 23% 51 28%
$80 001-$180 000 43 46% 29 38% 110 38% 99 34% 53 33% 67 37%
>$180 001 8 9% 11 14% 54 19% 31 11% 31 19% 19 10%
Prefer not to say - - - 25 9% 30 10% 17 10% 20 11%
engaged in COVID-19 QR code check-in and reporting compliance 2.3.2 | Normative beliefs

behaviours, scored ‘1’ (slightly valuable) to ‘7’ (extremely valuable)
and ‘7’ (slightly bad) to ‘1’ (extremely bad) for advantages and disad-
vantages respectively, as well as the likelihood of each of these out-
comes, scored ‘1’ (extremely unlikely) to ‘7’ (extremely likely). Each
item was scored as the multiplied value of the perceived likelihood
and outcome for each elicited belief.

Using the normative beliefs obtained in Phase 1, participants rated
how likely these nine individuals or groups would approve of them
engaging in COVID-19 QR code check-in and reporting compliance
behaviours; scored ‘1’ (extremely unlikely) to ‘7’ (extremely likely), as
well as how much they cared about the approval of each group;
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Queensland Victoria

N % N %
Having quick, efficient contact tracing 70 75.26 45 48.38
Preventing new outbreaks 14 15.05 11 11.82
Keeping the community safe 8 8.6 9 9.67
Notifying myself and others of exposure sites 18 19.35 12 12.9
Helping venues and businesses to remain open 7 7.52 9 9.67
Feeling inconvenienced 29 31.18 34 36.55
Risking data privacy breaches 34 36.55 22 23.65
Risking being asked to quarantine 4 4.3 0 0
Causing increased effort for businesses 9 9.67 3 3.22
Government authorities 47 5.53 37 39.78
Family members 20 21.5 12 12.9
Friends 16 17.2 7 7.52
The community 53 56.98 39 41.93
Healthcare professionals 13 13.97 17 18.27
Business owners and managers 21 22.58 16 17.2
Colleagues and workmates 8 8.6 4 4.3
Vulnerable and high-risk groups 9 9.67 0 0
Venue staff 9 9.67 5 5.37
Difficulties accessing or finding the QR code 31 33.33 44 47.31
Not having a smartphone accessible 43 46.23 21 22.58
Difficulties using the check-in software or app 5 5.37 9 9.67
Checking in takes time 27 29.03 23 24.73
Reminders from staff 8 8.6 4 4.3
Reliable internet 4 4.3 1 1.07
A simplified check in process 4 4.3 4 4.3

scored ‘1’ (not at all) to ‘7’ (a great deal). Each item was scored as the
multiplied value of the perceived likelihood and value placed on

approval from each group.

2.3.3 | Control beliefs

Using the control beliefs obtained in Phase 1, participants rated how
likely 2 internal and 5 external factors were to prevent/discourage
them from engaging in COVID-19 QR code check-in and reporting
compliance behaviours; scored ‘1’ (extremely unlikely) to ‘7’

(extremely likely).

2.34 | |Intention

Participants responded to three items (e.g., ‘It is likely that |
will follow COVID-19 QR code check-in and reporting com-
pliance behaviours every time | enter a venue that requires
me to check-in’); scored ‘1’ strongly disagree to ‘7’ strongly

agree.

2.3.5 | Time 2 Follow-Up Questionnaire

Self-reported behaviour

Two weeks later, participants responded to two items (e.g., ‘In the
past two weeks, to what extent did you follow COVID-19 QR code
check-in and reporting compliance behaviours every time you entered
a venue that requires you to check-in?’); scored ‘1’ a small extent to

‘7’ alarge extent and ‘1’ never to ‘7’ always.

3 | RESULTS

All analyses were conducted using SPSS version 28. Descriptive statis-
tics for each elicited belief are available in Appendix B. Each beliefs
relationship with intention and behaviour as a bivariate correlation
and when regressed simultaneously on intention and behaviour is pre-
sented in Table 3. Correlational analysis found the majority of beliefs
identified in the elicitation study were correlated with intention and
behaviour. Exceptions for the Queensland sample were 1 and 2 beha-
vioural beliefs and 3 and 6 control beliefs for intention and behaviour,

respectively. Exceptions for the Victoria sample were 2 and
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2 behavioural beliefs and 2 and 2 control beliefs for intention and

behaviour, respectively.

Using multiple regression, behavioural beliefs predicted a signifi-
cant proportion of variance in both intention and behaviour in the
Queensland (intention F(8,153) = 26.04, p < .001, R? = .580; behav-
jour F(7,154) = 7.79, p < .001, R?> = .261) and Victoria (intention F
(7,173) = 3.65, p<.001, R?=.554; behaviour F(7,174)=9.34,
p <.001, R? = .273) samples. In the Queensland sample, intention
was predicted by the belief that QR code check-ins would enable
quick and efficient contract tracing, keep the community safe, and not
cause feelings of inconvenience, with low endorsement that check-ins
would cause feelings of inconvenience predicting behaviour. In the
Victoria sample, the belief that QR codes would enable quick and effi-
cient contact tracing, keep the community safe, and help keep busi-
nesses open predicted intentions, while the belief that check-in would
notify oneself of exposure to the virus predicted intention in an unex-
pected negative direction, most likely due to a suppression effect. No
belief predicted behaviour in the Victoria sample.

Normative beliefs predicted a significant proportion of variance in
both intention and behaviour in the Queensland (intention F(9,152)
=5.77, p<.001, R?=.255; behaviour F(9,152)=7.79, p =.025,
R?=.115) and Victoria (intention F(9,171)=12.61, p <.001,
R? = .399; behaviour F(9,172) = 6.27, p < .001, R? = .247) samples. In
the Queensland sample, endorsing the belief that Government author-
ities would approve predicted a unique portion of variance above
other normative groups in the regression model, while no normative
group predicted a unique portion of variance in behaviour. In the
Victoria sample, the endorsement of family members and healthcare
professionals predicted a unique portion of variance for both intention
and behaviour, while the endorsement of approval by Government
authorities predicted behaviour, but not intention.

Control beliefs predicted a significant proportion of variance in
both intention and behaviour in the Queensland (intention F(4,157)
=8.86, p<.001, R?=.184; behaviour F(1,160) = 12.77, p <.001,
R?=.074) and Victoria (intention F(5,175)=28.19, p <.001,
R? = .446; behaviour F(5,176) = 14.32, p < .001, R? = .289) samples.
In the regression models, the belief that checking in takes time was a
negative predictor of intention and behaviour in both the Queensland
and Victoria samples, while reliable internet predicted intention only

in Victoria.

4 | DISCUSSION

The aim of this research was to explore the underlying beliefs that
were associated with individuals' compliance with QR code check-in
requirements during the COVID-19 pandemic in two Australian
states: Queensland and Victoria. Results revealed a range of beha-
vioural, normative and control beliefs were associated with intention
and behaviour; that is, the beliefs people hold salient with regard to
adhering to the legal obligation of scanning a QR code using a desig-
nated check-in app when visiting hospitality and entertainment
venues. To achieve this, the study employed the TPB-based elicitation
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framework to identify the salient beliefs associated with behavioural,
normative and control factors for the target behaviour. Subsequently,
in a separate sample, model tests were conducted to examine those
beliefs which significantly predicted people's intention and reported
compliance behaviour. The findings of this study demonstrate that
behavioural beliefs, normative beliefs and control beliefs exerted a
significant influence on both intention and behaviour in both the
Queensland and Victoria samples, significantly accounting for
explained variance observed in individuals' intention and compliance
behaviour regarding the QR code check-in requirements. These find-
ings are in line with other health preventive behaviour research that
used the TPB belief-based approach and found people's beliefs signifi-
cantly predict their intention and behaviour.24?”

In regard to the behavioural beliefs, results were largely in line with
our expectations as the majority of elicited beliefs showed significant
correlations with intention and behaviour in both the Victoria and
Queensland samples. The notable exception was beliefs regarding the
risks to data privacy breaches, which was found to have no association
with intention or behaviour in either sample. Importantly, in both sam-
ples, positive outcome beliefs (e.g., having quick, efficient contact trac-
ing, preventing new outbreaks, keeping the community safe, notifying
myself and others of exposure sites, and helping venues and businesses
to remain open) had consistently higher associations with intention and
behaviour than negative outcome beliefs (e.g., feeling inconvenienced,
risking data privacy breaches, risking being asked to quarantine and
causing increased effort for businesses). Such a result is reflected in
regression models predicting intention, where the endorsement of the
belief that QR code check-in compliance would keep the community
safe had the strongest unique effect on intention in both states. This
may be reflective of the general belief that contact tracing is a crucial
public health strategy for identifying and isolating potential COVID-19
cases,?® with clear benefits to the community and one's own personal
motives?? which was a key discussion point in messaging.

As for predicting behaviour, however, results are less clear.
Despite strong correlations between all positive outcome beliefs and
behaviour, no one positive belief displayed a unique effect on behav-
iour in regression modelling in either state. This result, while in con-
trast to our expectations, is most likely explained by the strong
correlations between positive outcome beliefs. Thus, because those
who endorsed anyone given positive outcome as likely were also
likely to endorse other positive outcome beliefs, no single belief can
be flagged here as a particularly important target for intervention
development. Noteworthily, despite the differences between the two
states in their experience of managing the COVID-19 pandemic,
effect sizes were largely similar in Queensland and Victoria. The sole
exception to this was the endorsement of the belief that following QR
code requirements would evoke feelings of being inconvenienced,
which had small but statistically significant effects on intention and
behaviour in Queensland, but near zero effects in Victoria. Varying
public attitudes and perceptions towards the implementation of QR
code requirements in these two states may explain this effect. Specifi-
cally, regional variations in the severity of COVID-19 outbreaks might
have influenced the perceived urgency and necessity of following QR
code mandates.*® In Queensland, where the impact of the pandemic

might have been comparatively milder during the observed period,
individuals might have perceived the inconvenience of QR code usage
as more pronounced due to a perceived lower threat level.3! Con-
versely, in Victoria, which experienced more sustained outbreaks, the
perceived inconvenience might have been overshadowed by a stron-
ger sense of communal responsibility and the immediate health risks
posed by the virus.*®

All normative beliefs elicited were significantly correlated with
intention and behaviour in both samples. Importantly, however, sev-
eral differences were observed between samples in terms of regres-
sion effects. In the Queensland sample, endorsing the belief that
Queensland Government authorities would approve was a significant
predictor of intention beyond other normative groups. On the other
hand, in the Victorian sample, the endorsement of family members
and healthcare professionals predicted a unique portion of variance
for both intention and behaviour, and endorsement of the Victorian
Government as a normative group had only a small effect on behav-
iour. A potential explanation for this may be the prolonged lockdowns
and significantly higher caseload faced by the Victorian healthcare
sector during the peak stages of the COVID-19 pandemic.3? That is,
as Victoria faced a greater risk of contracting and spreading a COVID-
19 infection, pressure from ones' family or doctor to take steps to
avoid this outcome may have been a more salient and impactful belief.
In contrast, because the healthcare caseload in Queensland remained
relatively low, so did the risk of spreading the virus to ones' family.
Thus, those in the Queensland sample may have felt less direct pres-
sure from their family to take active steps to avoid potentially spread-
ing a COVID-19 infection.®3

Control beliefs were also found to significantly correlate with
both intention and behaviour in the Queensland and Victoria samples.
All facilitator beliefs showed correlations with intention and behaviour
in both samples. In contrast, of the elicited barriers, only the belief
that check-in takes time was associated with intention and behaviour
in both samples, while difficulty using the check-in app was only cor-
related with intention and behaviour in the Victorian sample. Regard-
ing regression models, the beliefs that checking-in takes time was the
most consistent effect predicting a unique portion of variance in
intention and behaviour in both samples. Such a finding suggests that
those who perceive following the QR code check-in system as overly
time consuming may be, in turn, less likely to comply with
requirements to use the system and flags the value of ensuring infec-
tion control strategies employed in future are as streamlined and non-

intrusive as possible.

5 | IMPLICATIONS, LIMITATIONS AND
FUTURE DIRECTIONS

The current study had several notable implications for the review of
COVID-19 control strategies and for informing potential infection
control strategies in future. In line with theory, the findings presented
here indicate behavioural beliefs, normative beliefs and control beliefs
exerted a significant influence on both intention and behaviour and,
therefore, support the potential efficacy of campaigns tapping into
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those beliefs. This assists health promotion practitioners when devel-
oping strategies for these types of compliance behaviours, enabling
them to develop strategies that consider behavioural beliefs, norma-
tive beliefs, and control beliefs, and where there is misalignment,
strategies to change these beliefs can be developed. Given the
increasing use of technology for health-related behaviours, by identi-
fying the salient beliefs that influence compliance with QR code
check-ins, our study provides a nuanced understanding of how com-
munities perceive and respond to technological solutions in the con-
text of public health. These insights can assist in tailoring community
engagement initiatives to address specific concerns, eliminate miscon-
ceptions, and promote a shared sense of responsibility towards public
health measures. Integrating insights from QR code compliance beliefs
into educational and awareness programs ensures that communities
are not only aware of the technology, but also understand its rele-
vance and significance in the broader context of public health.

In contrast to previous research applying the TPB framework to
understanding health beliefs, we observed few unique effects in
regression modelling, in particular for behavioural and normative
beliefs, despite observing modest sized bivariate correlation effects.
The strong relationship between each of these beliefs is the best
explanation for this. One possible reason behind this may be that
infection control strategies worldwide were often viewed as polaris-
ing.3* Thus, it may be that participants beliefs were clustered with
approvers positively endorsing all beliefs, rather than being driven by
any singular belief or normative group, and similarly those against
infection control measures reporting consistent negative opinions,
rather than being dissuaded by any particular potential outcome. Fur-
ther, the current study provides a preliminary indication that individ-
ual experience may affect the normative beliefs that guide their
behaviour, due to their intrinsic connection to personal learning and
adaptation processes.®> When individuals encounter various situa-
tions and engage in specific activities, they gather firsthand informa-
tion that influences their perceptions of what is socially acceptable
within those contexts. For instance, positive experiences related to
adhering to certain norms, such as QR code check-in compliance, can
reinforce the belief that such behaviours are not only expected but

also rewarding or beneficial.*¢

On the contrary, negative experiences
might lead individuals to question or reject certain norms if they per-
ceive them as hindrances or sources of discomfort.

However, while the study had notable implications, it is important
to consider the presented findings in light of their inherent limitations.
First, the data were gathered during a comparatively later phase of
the pandemic and individuals' beliefs might have undergone shifts as
the pandemic unfolded. The evolving nature of the crisis, changing
information and the gradual adaptation to new circumstances could
have contributed to alterations in peoples' perceptions and attitudes.
Additionally, the concept of compliance burnout emerges as a rele-
vant factor in this context.®” As the pandemic prolonged, individuals
may have experienced a sense of fatigue®® from consistently adhering
to safety measures and regulations. This fatigue, commonly referred
to as compliance burnout, could have influenced their willingness to
continue following the norms and beliefs established earlier in the
pandemic.®® Consequently, it becomes crucial to explore the interplay

Health Promotion €t
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between the temporal progression of the pandemic, the evolving
beliefs of individuals and the potential effects of compliance burnout
on normative behaviours. Second, QR code check-in behaviour is not
a one-size-fits-all phenomenon; rather, it involves a multitude of con-
textual intricacies that shape its expression. The distinction between

.37 Urban areas

urban and rural environments holds significant weigh
tend to be more densely populated, potentially impacting the effi-
ciency of QR code check-in processes due to higher foot traffic. In
contrast, rural settings might present different logistical challenges,
such as limited access to smartphones or fewer venues that require
check-ins. The nature of venues also plays a pivotal role. QR code
check-in requirements vary from one type of establishment to
another, with nuances in rules and regulations. For instance, while
entertainment venues might see a surge in check-in compliance during
peak hours, dining times and occupancy rates might cause fluctuations
in check-ins in restaurants. Failure to discern these variations could
lead to oversimplification of the complex reality of QR code check-in
behaviour. Future research could explore the influence of demo-
graphic variables more comprehensively, allowing for a nuanced
examination of their potential impact on beliefs and behaviours
related to QR code check-in. This approach would contribute valuable
insights to the broader understanding of the factors shaping compli-

ance behaviours during public health crises.

6 | CONCLUSION

The current research identified the underlying beliefs linked with
individuals' adherence to QR code check-in requirements during
the COVID-19 pandemic in two Australian states—Queensland and
Victoria—using an elicitation framework grounded in the TPB. The
findings highlighted that behavioural, normative and control beliefs
were significantly associated with both intention and behaviour.
Across the two samples, beliefs in positive outcomes consistently
exhibited stronger associations with both intention and behaviour
than their negative outcome counterparts. Nonetheless, distinct
differences emerged between the two samples in terms of regres-
sion effects. A consistent finding revolved around the perception
of the QR code check-in system being overly time consuming. This
perception appeared to correlate with decreased likelihood of com-
pliance with the system's requirements. This observation under-
scores the importance of designing future infection-control
strategies that are streamlined and minimally intrusive, ensuring
greater acceptance and adherence. Future research should strive to
mitigate the potential impact of compliance burnout and further
illuminate variances between urban and rural settings, as well as
across different venue types. A more comprehensive understanding
of compliance behaviour literature can be forged, providing valu-
able insights into the dynamics of adherence to such regulatory

measures.
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quickly access your contact information and get in touch with you if

you have visited a public exposure site or venue staff can check that

A QR code is a link that your smartphone camera can recognise. you are fully vaccinated.

When you check-in, you create a record of the time and date you

visited a venue or show evidence of your vaccination status. This
means that if there is a COVID-19 outbreak, contact tracers can A.1. | ITEMS AND RESPONSE SCALES FOR VARIABLES

Variable

Behavioural
Beliefs

Normative
Beliefs

Control
Beliefs

Item(s)/measure

If | follow COVID-19 QR code check-in and reporting compliance behaviours every time | enter a
venue that requires me to check-in, it will...

Having quick, efficient contact tracing (1)

Preventing new outbreaks (2)

Keeping the community safe (3)

Notifying myself and others of exposure sites (4)

Helping venues and businesses to remain open (5)

Feeling inconvenienced (6)

Risking data privacy breaches (7)

Risking being asked to quarantine (8)

Causing increased effort for businesses (9)

How likely do you think the below individuals/groups would approve of you following COVID-19
QR code check-in and reporting compliance behaviours every time you enter a venue that requires
you to check-in?

Government authorities (1)

Family members (2)

Friends (3)

The community (4)

Healthcare professionals (5)

Business owners and managers (6)

Colleagues and workmates (7)

Vulnerable and high-risk groups (8)

Venue staff (9)

How likely would each of the below prevent you from following COVID-19 QR code check-in and
reporting compliance behaviours every time you enter a venue that requires you to check-in in the
next 2 weeks?

Difficulties accessing or finding the QR code (1)

Not having a smartphone accessible (2)

Difficulties using the check-in software or app (3)

Checking in takes time (4)

How likely would each of the below make it easier for you to follow COVID-19 QR code check-in
and reporting compliance behaviours every time you enter a venue that requires you to check-in in
the next 2 weeks?

Reminders from staff (1)

Reliable internet (2)

A simplified check in process (3)

Scale

Extremely unlikely 1 (1)—
Extremely likely 7 (7)

Extremely unlikely 1 (1)—
Extremely likely 7 (7)

Extremely unlikely 1 (1)—
Extremely likely 7 (7)
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B.1 | DESCRIPTIVE STATISTICS FOR THE ELICITED BELIEFS

AND VALUES
Victoria Queensland

Elicited belief M SD M SD

Likelihood Having quick, efficient contact tracing 4.33 2.20 4,53 2.01
Preventing new outbreaks 3.88 2.21 3.99 2.10
Keeping the community safe 4.38 2.08 4.39 2.05
Notifying myself and others of exposure sites 4.38 2.18 4.30 2.03
Helping venues and businesses to remain open 4.65 2.10 4.56 2.00
Feeling inconvenienced 3.90 2.07 3.98 1.98
Risking data privacy breaches 3.98 2.07 3.86 1.81
Risking being asked to quarantine 4.33 1.91 4.26 1.76
Causing increased effort for businesses 4.63 1.86 4.49 1.75

Importance Having quick, efficient contact tracing 5.03 1.93 481 1.91
Preventing new outbreaks 5.16 1.89 4.99 1.85
Keeping the community safe 5.36 1.79 5.17 1.85
Notifying myself and others of exposure sites 5.20 1.88 4.85 1.90
Helping venues and businesses to remain open 5.38 1.77 5.15 1.78
Feeling inconvenienced 4.39 1.97 4.52 1.76
Risking data privacy breaches 3.80 1.97 3.85 1.87
Risking being asked to quarantine 421 1.95 4.16 191
Causing increased effort for businesses 4.34 1.87 4.27 1.71

Likelihood of approval Government authorities 5.63 1.73 5.76 1.57
Family members 4.67 1.85 4.75 1.72
Friends 4.63 1.84 4.65 1.70
The community 4.76 1.69 4.67 1.54
Healthcare professionals 5.57 1.65 5.46 1.53
Business owners and managers 4.97 1.85 4.98 1.72
Colleagues and workmates 4.82 1.83 4.60 1.75
Vulnerable and high-risk groups 5.58 1.71 5.49 1.61
Venue staff 529 1.69 511 1.57

Value of approval Government authorities 3.53 2.23 3.71 2.10
Family members 4.29 2.18 4.33 1.98
Friends 4.12 2.15 4.25 1.98
The community 3.85 2.11 3.99 1.91
Healthcare professionals 421 2.21 457 1.98
Business owners and managers 4.02 2.10 421 191
Colleagues and workmates 3.99 2.09 4.06 1.90
Vulnerable and high-risk groups 4.48 2.21 4.69 1.96
Venue staff 4.17 2.07 4.37 1.85

Likelihood of preventing Difficulties accessing or finding the QR code 3.90 2.05 423 2.07
Not having a smartphone accessible 4.06 2.27 4.35 2.28
Difficulties using the check-in software or app 3.79 2.19 4.08 2.09
Checking in takes time 3.54 2.11 3.22 1.90

(Continues)
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Elicited belief
Likelihood of facilitating Reminders from staff
Reliable internet

A simplified check in process

MAC ET AL
Victoria Queensland
M SD M SD
4.55 1.93 4.74 1.97
4.99 1.94 4.97 1.81
5.13 1.88 5.07 1.71
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