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Abstract

Governments around the world are seeking to slow the spread of Covid-19 by implementing

measures that encourage, or mandate, changes in people’s behaviour. These changes

include the wearing of face masks, social distancing, and testing and self-isolating when

unwell. The success of these measures depends on the commitment of individuals to

change their behaviour accordingly. Understanding and predicting the motivation of individ-

uals to change their behaviour is therefore critical in assessing the likely effectiveness of

these measures in slowing the spread of the virus. In this paper we draw on a novel frame-

work, the I3 Compliance Response Framework, to understand and predict the motivation of

residents in Auckland, New Zealand, to comply with measures to prevent the spread of

Covid-19. The Framework is based on two concepts. The first uses the involvement con-

struct to predict the motivation of individuals to comply. The second separates the influence

of the policy measure from the influence of the policy outcome on the motivation of individu-

als to comply. In short, the Framework differentiates between the strength of individuals’

motivation and their beliefs about the advantages and disadvantages of policy outcomes

and policy measures. We found this differentiation was useful in predicting an individual’s

possible behavioural responses to a measure and discuss how it could assist government

agencies to develop strategies to enhance compliance.

Introduction

The success of measures to slow or stop the spread of Covid-19 such as wearing face masks

and social distancing, depends on the commitment and capacity of individuals to comply with

them, and change their behaviour accordingly [1–3]. Ineffective compliance with these mea-

sures can put the achievement of policy outcomes at risk [4,5]. For example, failure to wear

face masks and socially distance may put the outcome of eliminating Covid-19 from countries

such as New Zealand at risk and may mean considerable resources must be invested in

enforcement to avoid increased rates of infection, higher mortality, and the imposition of lock-

downs causing both economic and psychological damage. Hence, understanding and
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predicting the extent to which individuals are motivated to change their behaviour to comply

with measures is critical in assessing how effective these measures are likely to be, and whether

alternatives such as curfews and lockdown can be avoided.

In this paper we draw on a novel framework, the I3 Response Framework [6], to understand

and predict the motivation of residents of Auckland, the largest city in New Zealand, to comply

with measures to prevent the spread of Covid-19, such as the wearing of face masks, self-isolating

when unwell, and getting tested for Covid-19. Auckland is the port of entry for many people com-

ing to New Zealand and therefore at high risk of frontline border workers being exposed to the

virus. The Framework is applied to model the engagement with, and beliefs and feelings about,

government measures proposed or taken to deal with some policy outcome. The target group is

composed of those whose acceptance of the measures, which is not inevitable, is essential for the

achievement of the desired policy outcome. Our aim was to test the proposition that compliance

with policy measures to prevent the spread of Covid-19 depends on people’s involvement with

the measures (how much an individual cares about them) as well as their attitude towards them.

Theory

Kaine et al. [6] proposed that theories about people’s responses to policy measures have a com-

mon underpinning, whether grounded in the economics of rational choice or more beha-

vioural, such that people’s decision-making is motivated by the achievement of personal goals,

and the importance of a decision to an individual influences the extent to which they will

devote cognitive effort to gathering information, processing that information, formulating atti-

tudes, and reaching a decision. Kaine et al. [6] suggested that these theories cannot be expected

to predict behaviour when a decision is not perceived to be important enough (i.e. sufficiently

relevant to people’s personal goals) to trigger the effort required to form an attitude that has

the power to influence their behaviour. Consequently, to predict how people may or may not

respond to any given policy measure, it is necessary to understand whether they are likely to

invest effort in decision-making regarding that measure.

As explained in detail in Kaine et al. [6], the effort people will devote to decision-making

about complying with a policy measure will depend on their involvement with the policy issue
(in this case the policy outcome of eliminating Covid-19 from New Zealand) and the interven-
tion (the policy measure, such as wearing face masks, self-isolating if unwell and being tested

for Covid-19), with the former being an important component of the context for the latter.

These concepts underpin the I3 Framework (Involvement, issue, and intervention, hence I3

Framework) used in this analysis.

In a specific applied setting, such as a policy to eliminate Covid-19, the I3 Framework

enables the prediction of likely compliance with policy measures, and given the reasons for

their involvement and their attitudes, the best ways to enhance that compliance. The behaviour

changes to be analysed with the I3 Framework occur in a public policy context rather than a

commercial context. This means the outcome(s) sought are typically declared, and govern-

ment, or its agencies, intervene with measures designed to modify behaviour in pursuit of the

outcome(s). Either compulsion or voluntary responses may be involved, but compliance is

central to achieving outcomes. In what follows in this section we have drawn extensively on

the discussion of the interpretation of Framework findings from Kaine et al. [6] to make it

readily accessible for the reader.

The I3 framework

Kaine et al. [6] proposed that people’s responses to policy measures, such as the requirement

to wear face masks, can be inferred from their:
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• involvement with the relevant policy outcome (preventing the spread of Covid-19)

• involvement with and attitude towards the policy measure itself (e.g. wearing face masks).

Involvement with the policy measure signals the degree to which the measure itself is a

source of motivation for the individual, irrespective of the policy issue [7,8]. This allows for the

possibility that individuals are motivated to act in response to a measure even though they do

not perceive the policy outcome the measure addresses is relevant to them. In such situations,

it may be that the wish to comply is motivated by involvement with some other outcome, such

as achieving perceived conformity with social norms [9].

However, the perceived relevance of a policy outcome is plainly relevant to an individual’s

cognitions about related measures. One would expect a positive correlation between involve-

ments with each. The value of the Framework is that it enables a decomposition of overall

involvement with a policy outcome and corresponding measures, as well as distinguishing

between involvement with different measures and closer analysis of the role of beliefs held by

individuals, as informational contexts for attitudes.

The two dimensions of involvement with the policy outcome and involvement with the pol-

icy measure mean that the responses of people to a policy measure can be classified into four

quadrants, as shown in Fig 1.

People in quadrant 1 exhibit low involvement in both the policy outcome and the policy

measure. These people are likely to have little knowledge, or even awareness, of the policy out-

come and are likely to have limited knowledge of the policy measure, and to have weak atti-

tudes towards it, if any at all. In terms of Kassarjian [10], these people may appear to be either

detached (i.e. they have other interests and concerns) or ‘know-nothings’ (people who do not

particularly care about or have no interest in the outcome). Non-compliance with the measure

is largely unintentional [11]. Chaffee and Roser [12, p. 376] describe their behaviour as being

‘a direct response to situational constraints and not especially reflective of one’s attitudes or

knowledge.’

Fig 1. Map and explanation of quadrants in the I3 framework.

https://doi.org/10.1371/journal.pone.0263376.g001
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If people in quadrant 1 present little risk in terms of achieving aggregate policy outcome

targets, they can be ignored [6]. Otherwise, their compliance with the measure may be encour-

aged by:

• linking the policy outcome to a subject they find more involving

• reducing the effort required to be compliant

• promoting awareness of the policy outcome and the policy measure.

However, because people in this quadrant are disinterested, they are unlikely to pay atten-

tion to promotional messaging, hence the last strategy of promoting awareness is likely to be

ineffective. Kim [7] suggests that an affect-evoking strategy (i.e. one that evokes an emotional

response) should be the most effective means of attracting attention under these circum-

stances. This is most likely to be achieved by focusing on the policy outcome as low involve-

ment, with the outcome acting as a hurdle to greater involvement with individual measures.

People in quadrant 2 exhibit high involvement with the policy outcome but low involve-

ment with the measure. Consequently, they would be aware of the outcome and invest time

and energy in processing information, decision-making and responding to the outcome

[12,13]. They may have limited knowledge of the policy measure and may have weak or ambig-

uous attitudes towards it. Any non-compliance with the measure is largely unintentional [6].

If people in quadrant 2 represent little risk in terms of achieving the policy outcome they

can be ignored. If their compliance is important to achieving the policy outcome, reducing the

effort required for compliance [14] and promoting awareness of the policy measure may be

worthwhile by taking advantage of the intensity of their involvement with the policy outcome,

particularly when this is accompanied by favourable attitudes.

People in quadrant 3 exhibit high involvement with both the policy outcome and the mea-

sure. These people are likely to have extensive and detailed knowledge of the policy outcome.

They are also likely to have extensive knowledge of the policy measure and strong attitudes

towards it [13]. If their attitude towards the policy measure is favourable, they will comply

with the measure and may even advocate for it [11]. Consequently, a strategy for promoting

compliance among individuals in this quadrant with a favourable attitude might focus on self-

regulation, using mechanisms such as voluntary codes of conduct. Promotion and monitoring

may also be worthwhile to ensure awareness and knowledge of obligations, ensure desirable

behaviours are maintained, and identify at an early stage any changes in their attitude [6].

If people in quadrant 3 have an unfavourable attitude towards the policy measure, they may

comply, but reluctantly [6]. Non-compliance with the measure will be intentional. Most likely

they will prefer–and even advocate for–changes to the design of the policy measure. Where

practical, incorporating these changes may encourage the compliance of these people [15].

Alternatively, offering incentives to reduce compliance costs may neutralise unfavourable

reactions.

Another strategy for promoting compliance among individuals in this quadrant with an

unfavourable attitude is to change their attitude towards the measure. This may be possible by

reframing the benefits of the measure in terms of another, more involving subject [6], thus

provoking a recalculation of net costs and benefits. Alternatively, a promotional programme

may be implemented with the outcome of persuading these individuals they are mistaken, and

that the behaviours required by the policy measure are superior to any alternatives. Finally,

compliance among these individuals might be increased by investing resources in enforce-

ment, to increase the likelihood of detection and prosecution, and legislating severe penalties

for non-compliance.
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Note that if the causes of non-compliance relate to unpredictable variations in the environ-

ment, or to unforeseeable technical problems, then enforcement and general deterrence may

be ineffective. A more appropriate strategy in these circumstances may be to focus on the pro-

vision of technical assistance [16,17].

People in quadrant 4 exhibit low involvement with the policy outcome but high involve-

ment with the measure. People in this quadrant are likely to have limited knowledge of the pol-

icy outcome. They are likely to have detailed knowledge of the policy measure and have strong

attitudes towards it [13]. If their attitude towards the measure is favourable, then they will

comply with the measure [6]. In these circumstances, the government agency may play a mon-

itoring role to check the conditions promoting compliance do not change. A promotional

strategy to support and reinforce compliance behaviour may also be worthwhile.

On the other hand, if the members of this quadrant have an unfavourable attitude towards

the policy measure, they will only comply reluctantly, or may intentionally refuse to comply at

all. These people will regard the measure as imposing unwarranted costs upon them. Most

likely they will agitate against the policy measure [6] because they are not committed to the

outcome. One strategy for promoting compliance among these individuals is to change their

attitude towards the measure. This may be possible by reframing it in terms of another, more

involving subject [6]. Offering incentives to offset compliance costs, or delaying or staging the

introduction of policy measures, may neutralise unfavourable reactions [15]. Finally, compli-

ance among these individuals might be increased by investing resources in enforcement to

increase the likelihood of detection and prosecution of, and by introducing severe penalties

for, non-compliance.

In summary, Kaine et al. [6] hypothesised that individual responses to policy measures will

depend on the intensity and source of involvement of the individual with the measure and,

where that involvement is sufficiently intense to form an attitude, on whether that attitude is

favourable or unfavourable. The I3 Framework has been employed to understand and predict

compliance behaviour in a variety of contexts in agriculture [16,18–20], rural and urban preda-

tor control [21,22], and community support for predator control [23]. The results of these

studies suggests the Framework has predictive and differential validity with respect to compli-

ance behaviour and discriminant validity with respect to attitudes.

Covid-19 in New Zealand

Covid-19 was first detected in New Zealand on 28 February 2020 [24]. Within three weeks the

central government had closed New Zealand’s international border to all except returning citi-

zens and permanent residents. The government began pursuing a restrictive strategy [25] of

eliminating Covid-19 and applied a range of controls (policy measures) to stop the transmis-

sion of Covid-19 in New Zealand [26]. Elimination (the policy outcome) did not necessarily

mean eradicating the virus permanently from New Zealand; rather, that central government

was confident chains of transmission in the community had been eliminated for at least 28

days, and any cases imported from overseas in the future could be effectively contained [26].

The central government instituted a four-tier alert system that mandated policy measures

such as: progressively tighter restrictions on people’s movement outside their homes and

immediate families, including travelling to work; social distancing and encouraging the wear-

ing of masks outside the home at the higher alert levels; and self-isolating and seeking testing if

people felt unwell or experienced symptoms characteristic of Covid-19 infection [24].

On 25 March New Zealand moved to a Level 4 ‘lockdown’, the highest level of alert and a

National State of Emergency was declared [24]. At this alert level people were instructed to

stay at home except for essential personal movement such as health or essential shopping, safe
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recreational activity is allowed in the local area, and travel is severely limited. All gatherings

are cancelled, and all public venues are closed. Businesses are closed except for essential ser-

vices (for example, supermarkets, pharmacies, health clinics, petrol stations and lifeline organi-

sations). All educational facilities are closed [24].

As the spread of the virus slowed and stopped, the country progressively moved to lower

alert levels: Level 3 towards the end of April and Level 2 in early May. Alert Level 1 was re-

introduced on 8 June because community transmission had halted and there were no active

cases in the country outside the Managed Isolation and Quarantine facilities (MIQ) specifically

established to quarantine all incoming travellers to New Zealand for 14 days after arrival. If a

traveller tested positive for Covid-19 at any time during the 14 days, they were moved to

another quarantine facility for people with Covid-19 [24].

However, on 11August 2020 four new cases were detected in Auckland. Auckland returned

the next day to Alert Level 3 with the rest of the country at Alert Level 2. Auckland remained

at Alert Level 3 until 30 August, when it moved to Level 2, with additional restrictions on travel

and the size of gatherings. The rest of the country remained at the standard Alert Level 2 until

21 September, when the alert level was downgraded to Level 1. The extra restrictions on Auck-

land residents were relaxed on 21 September and they returned to Alert Level 1 on 7 October

2020 [24].

Materials and methods

A questionnaire seeking information from the public on their beliefs about, attitudes towards,

and willingness to wear face masks, self-isolate and be tested for Covid-19 was designed based on

the I3 Compliance Framework [6]. Involvement was measured using a condensed version of the

Laurent and Kapferer [27] involvement scale developed by Kaine [28], with respondents rating

two statements on each of the five components of involvement (functional, experiential, identity-

based, risk-based, and consequence-based). Attitudes were measured using a simple, evaluative

scale, while the strength of respondents’ attitudes, which were expected to vary depending on the

strength of their involvement, was measured using an ipsative scale based on Olsen [29].

A series of questions was formulated to elicit respondents’ beliefs about Covid-19, eliminat-

ing Covid-19, wearing face masks, self-isolating and getting tested for Covid-19.

Finally, information was sought on the demographic characteristics of respondents, includ-

ing age, education, and ethnicity, and whether they wore masks, would self-isolate and had

been tested for Covid-19. The ethnicity categories were Māori (the indigenous people of New

Zealand), European New Zealander, Pacific Islander, Asian and Other.

The ordering of the statements in the involvement, attitude and belief scales was rando-

mised to avoid bias in responses. Respondents indicated their agreement with statements in all

the involvement, attitude and belief scales using a five-point rating, ranging from strongly dis-

agree (1) to strongly agree (5). The questionnaire is reproduced in S1 File.

Participation in the survey was voluntary, respondents could leave the survey at any time,

and all survey questions were optional and could be skipped. The research approach was

reviewed and approved by the Manaaki Whenua–Landcare Research’s social ethics process

(application no. 2021/10 NK) which is based on the New Zealand Association of Social Science

Research code of ethics.

The questionnaire was piloted with a small random sample (n = 30), and subsequently com-

pleted by a large random sample (n = 1001), of Auckland residents who were members of a

large-scale, commercial consumer internet panel. Auckland was chosen for the survey because

it is New Zealand’s largest city and is the mostly likely place for new community transmission

to occur given the number of MIQ facilities and frontline border workers in the city.
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Panel members receive reward points (which are redeemable for products and services) for

completing surveys. An internet link to the questionnaire was distributed to a random sample

of members of the panel subject to the constraint that they resided in Auckland and were not

minors. The survey was conducted over two weeks from 7 September to 22 September 2020.

Most of this time Auckland residents were under Alert Level 2, which meant they were

expected to maintain social distancing when outside their homes and to wear masks in public

places. They were also expected to keep track of their movements and to self-isolate and seek

testing for Covid-19 if they felt unwell and experienced symptoms associated with Covid-19.

Given these circumstances, and given the pandemic had been receiving widespread cover-

age by mainstream and social media in New Zealand since February 2020, it seems reasonable

to suppose that virtually all Auckland residents were aware of Covid-19 at the time we con-

ducted our survey and most, if not all, were also aware of the government claims of the social

desirability of wearing face masks and social distancing when out in public, of self-isolating if

feeling unwell and getting tested for Covid-19. While awareness of the existence of Covid-19 is

a prerequisite for involvement with it, awareness does not necessarily entail involvement.

Widespread awareness of Covid-19 simply creates the potential for widespread involvement.

The extent to which that potential is realised depends on respondents’ beliefs about how

Covid-19 could affect the achievement of their functional, experiential and self-identity needs.

Awareness among Auckland residents of the social desirability of wearing face masks and

social distancing when out in public, and of self-isolating if feeling unwell and getting tested

for Covid-19, creates the strong possibility that self-reported past or likely future compliance

with these preventive measures may be over-reported. Daoust et al. [30,31], for example,

found this was the consistently case with respect to self-reported behaviour in the context of

Covid-19 across a dozen countries, reporting compliance inflation of around 10% as a result of

the design of survey questions [31]. Daoust et al. [31] found that this bias appeared to be con-

sistent across gender, age, and education categories, which means the bias does not affect infer-

ential comparisons made across these categories. However, the influence of bias in self-

reporting socially desirable behaviours (or opinions) in the context of the categories in the I3

Framework is less clear (see the Discussion for more on this particular matter).

The focus of our survey is on the determinants of behavioural intentions and cognitive

attention to messages. Where self-reported behaviour was sought in our survey, it was in the

context of prior questions that explored impediments to, and specific aspects of, compliance

and allowed a range of degrees, or frequency, of compliance rather than binary responses [30].

To this extent, the questioning effects that might evoke compliance bias in responses seem

intrinsically weaker in this study compared to those reported in Daoust et al. [30,31]. As well,

the online character of the survey reduces, if not removes [31], possible interviewer–based

effects favouring over-reporting of compliance.

Of the 1,001 completed responses (giving a 99% confidence interval that population values

are within 5% of the survey values), 53% were from women and 47% were from men. The age

distribution aligned with the distribution for Auckland in the 2018 New Zealand Census, but

Māori and Pacific Island residents were under-represented in the sample while European New

Zealand residents were over-represented. Very-low-income households (<$20,000) and very-

high-income households (>$100,000) were under-represented in the sample, while low-, mid-

dle- and high-income households were over-represented. Residents with secondary or certifi-

cate qualifications were substantially under-represented in the sample, while residents with

graduate and postgraduate qualifications were substantially over-represented (see Appendix

A).

Involvement scores were computed for each respondent as the simple arithmetic average of

their agreement ratings for the 10 statements in the involvement scales. Attitudes scores were
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computed as the simple arithmetic average of their agreement ratings for the five statements in

the attitude scales. Respondents were classified into belief segments based on their agreement

ratings with the set of relevant belief statements using Ward’s method, with squared Euclidean

distance as the measure of dissimilarity [32]. Note that, for all belief, involvement and evalua-

tive attitudinal statements, respondents were instructed to indicate their agreement with a

statement using a five-point rating scale, from strongly disagree (1) to strongly agree (5). Statis-

tical analyses were conducted using the ‘cluster’ and ‘regression’ commands in SPSS [33].

Results

General

As shown in Table 1, all of the involvement and attitudinal scales with respect to eliminating

Covid-19, wearing face masks, self-isolating when unwell and getting tested for Covid-19

exhibited satisfactory reliabilities [34]. Respondents’ involvement with the policy outcome

(eliminating Covid-19) and wearing face masks, self-isolating when unwell, and getting tested

for Covid-19 (the policy measures) are summarised in Tables 2–4, respectively. Most respon-

dents exhibited moderate-to-high involvement with eliminating Covid-19 from New Zealand

and with the three policy measures (see [35] for more detail). However, a substantial minority

of respondents exhibited low-to-mild involvement with wearing face masks and getting tested

for Covid-19. This result suggests a minority of Auckland residents may inadvertently fail to

comply with government measures intended to prevent the spread of Covid-19 in the

community.

Most respondents exhibited a strongly favourable attitude, as measured by the ipsative atti-

tude scale, towards mask wearing, self-isolating and getting tested. These results suggest a

small minority of Auckland residents would deliberately choose not to comply with govern-

ment measures intended to prevent the spread of Covid-19 in the community. These results

and their implications for government policy are discussed in detail by Kaine [35].

The predominantly moderate-to-high involvement with, and favourable attitudes towards,

measures (such as wearing face masks) to eliminate Covid-19 from New Zealand of most

respondents is consistent with the high level of community endorsement of the New Zealand

government’s approach to managing Covid-19 [36].

Belief segments

Respondents’ beliefs were investigated because they can provide insights to guide the design of

policies that, by modifying the beliefs and attitudes that underly compliance, seek to influence

Table 1. Reliability of involvement and attitude scales.

Reliability1

Involvement with eliminating Covid-19 0.847

Involvement with wearing face masks 0.852

Attitude towards wearing face masks 0.854

Involvement with self-isolating when unwell 0.707

Attitude towards self-isolating when unwell 0.795

Involvement with getting tested for Covid-19 0.821

Attitude towards getting tested for Covid-19 0.849

Notes
1 Values are Cronbach’s alpha [34].

https://doi.org/10.1371/journal.pone.0263376.t001
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compliance. Using respondent agreement ratings for the relevant set of belief statements,

respondents were classified into belief segments with respect to the nature of Covid-19, and

the advantages and disadvantages of eliminating Covid-19 (the policy outcome), wearing face

masks, self-isolating when unwell, and testing (the policy measures). Respondents were classi-

fied into segments using Ward’s method, with squared Euclidean distance as the measure of

dissimilarity [32].

The number of segments was chosen based on the relative change in fusion coefficients,

ease of interpreting the segments, and a desire to keep the number of segments as small as pos-

sible [32]. The segments, and their belief characteristics, are summarised below.

Beliefs about Covid-19, eliminating Covid-19, wearing masks, self-isolating when unwell

and getting tested for Covid-19 were associated, to some extent, with demographic characteris-

tics such as age, education, income, and ethnicity (see [35] for details).

Belief segments for Covid-19. Respondents were classified into five belief segments with

respect to Covid-19 (Table 5). Most respondents had beliefs that align with accepted scientific

facts. These respondents were classified as ‘Covid-19 convinced’ (41%) and ‘Covid-19 moder-

ates’ (25%), the difference between these two segments being the intensity of their beliefs. The

‘Covid-19 safe healthy’ (9%) had beliefs that mostly align with accepted scientific facts, but

Table 2. I3 mapping for wearing face masks.

Quadrant Favourable attitude Unsure Unfavourable attitude Total

Quadrant 1 3 4 2 9

Quadrant 2 7 9 - 16

Quadrant 3 59 11 3 73

Quadrant 4 1 - - 2

Total 70 24 5 100

Notes: Values are percentages of the sample.

https://doi.org/10.1371/journal.pone.0263376.t002

Table 4. I3 mapping for testing.

Quadrant Favourable attitude Unsure Unfavourable attitude Total

Quadrant 1 3 4 - 7

Quadrant 2 14 6 1 21

Quadrant 3 59 9 2 70

Quadrant 4 1 1 - 2

Total 77 20 3

Notes: Values are percentages of the sample.

https://doi.org/10.1371/journal.pone.0263376.t004

Table 3. I3 mapping for self-isolating.

Quadrant Favourable attitude Unsure Unfavourable attitude Total

Quadrant 1 1 1 - 2

Quadrant 2 5 1 1 7

Quadrant 3 74 6 5 85

Quadrant 4 4 1 1 6

Total 84 9 7 100

Notes: Values are percentages of the sample.

https://doi.org/10.1371/journal.pone.0263376.t003
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these respondents believed Covid-19 only posed a danger to the elderly and people with health

problems. A fourth segment, the ‘Covid-19 ambivalents’ (15%), consisted of respondents who

were unsure about what to believe about Covid-19.

A small segment of respondents, the ‘Covid-19 sceptics’ (10%) believed, variously, that

Covid-19 was a hoax, was no worse than the seasonal flu, and that fears about Covid-19 are

exaggerated.

Belief segments for eliminating Covid-19. Respondents were classified into four belief

segments with respect to eliminating Covid-19 (Table 6). Most respondents had beliefs that

align with seeking to eliminate Covid-19 from New Zealand. These respondents were classified

as ‘elimination enthusiasts’ (23%) and ‘elimination moderates’ (40%), the difference between

these two segments being the intensity of their beliefs. Another segment of respondents, the

‘vaccination hopefuls’ (27%), agreed with trying to eliminate Covid-19 but were less sure that

Covid-19 could be kept out of New Zealand indefinitely. They believed we must live with

Covid-19 until a vaccine is available. A fourth segment, the ‘elimination sceptics’ (10%), con-

sisted of respondents who believed we cannot eliminate Covid-19 indefinitely and we should

try to build herd immunity.

Wearing face masks and mask belief segments. Respondents were classified into four

belief segments with respect to wearing face masks (Table 7). Most respondents believed that

wearing face masks was effective in helping eliminate Covid-19 from New Zealand. These

respondents were classified as ‘mask enthusiasts’ (45%) and ‘mask moderates’ (21%), the dif-

ference between these two segments being the intensity of their beliefs.

Another segment of respondents, the ‘mask ambivalents’ (27%), agreed masks could be

effective but were less sure about the need to wear masks if you were young and healthy, and

Table 5. Belief segments for Covid-19.

Statement Covid-19 convinced

(41%)

Covid-19 moderates

(25%)

Covid-19 ambivalents

(15%)

Covid-19 safe

healthy (9%)

Covid-19 sceptics

(10%)

Coughing and sneezing spreads Covid-19 4.74 3.82 a 4.20 a, b 4.55 b, 3.75 a, c, d

Covid-19 spreads from surfaces touched by

infected people

4.15 3.78 a 3.97 4.11 3.57 a, c, d

Covid-19 is only a danger to the elderly and

people with health problems

1.34 1.8 a 2.91 a, b 4.29 a, b, c 3.97 a, b, c

You are immune to re-infection once you have

had Covid-19

1.97 2.29 a 2.79 a, b 2.24 c 3.57 a, b, c, d

Children cannot catch Covid-19 1.13 1.67 a 2.22 a, b 1.36 b, c 3.07 a, b, c, d

Children are perfectly safe from Covid-19 1.25 1.70 a 2.17 a, b 1.47 c 3.43 a, b, c, d

You cannot catch the virus from people without

symptoms

1.34 1.80 a 2.27 a, b 1.53 c 3.58 a, b, c, d

Covid-19 is a hoax 1.07 1.55 a 2.14 a, b 1.31 3.55 a, b, c, d

Fears about Covid-19 are exaggerated 1.55 2.24 a 3.31 a, b 2.28 a, c 3.78 a, b, c, d

Covid-19 is no worse than the seasonal flu 1.32 2.23 a 3.33 a, b 1.71 a, b, c 3.65 a, b, d

Covid-19 is man-made 2.24 2.57 a 3.08 a, b 2.62 3.84 a, b, c, d

Covid-19 comes from bats 2.97 2.95 2.74 2.96 3.48 a, b, c, d

Notes: Values are mean agreement ratings. Ratings ranged from a minimum of 1 (strongly disagree) to a maximum of 5 (strongly agree).

Differences in mean agreement ratings between segments tested using Tukey’s HSD [37], (p<0.01).
a Mean differs from mean for the ‘convinced’ segment.
b Mean differs from mean for the ‘moderates’ segment.
c Mean differs from the mean for the ‘ambivalents’ segment.
d Mean differs from the mean for the ‘safe healthy’ segment.

https://doi.org/10.1371/journal.pone.0263376.t005
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the usefulness of masks on their own, and doubted the effectiveness of masks that were home-

made or available for purchase by the public. A fourth segment consisted of respondents, the

‘mask sceptics’ (7%), who were not convinced masks were effective. These respondents

believed you were over-reacting if you wore a mask unless you were elderly or had a health

problem. They also believed that masks were of limited usefulness on their own and doubted

the quality of masks that were home-made or could be purchased by the public.

Self-isolating when unwell and self-isolation belief segments. Respondents were classi-

fied into three belief segments with respect to self-isolating (Table 8). Most respondents

Table 6. Belief segments for eliminating Covid-19.

Statement Elimination enthusiasts

(23%)

Elimination moderates

(40%)

Vaccine hopefuls

(27%)

Elimination sceptics

(10%)

We need to eliminate Covid-19 to save lives 4.63 4.10 a 3.56 a, b 3.2 a, b, c

We should just live with it until we have a vaccine 1.67 2.64 a 3.61 a, b 4.3 a, b, c

It would be better to let it spread and build herd immunity 1.38 1.84 a 2.57 a, b 4.24 a, b, c

There is no point trying to eliminate Covid-19 because it is a

virus and will keep changing

1.7 2.56 a 3.3 a, b 4.38 a, b, c

Covid-19 is everywhere in the world so there is no way we can

keep it out

1.75 3.05 a 4.00 a, b 4.44 a, b, c

Notes: Values are mean agreement ratings. Ratings ranged from a minimum of 1 (strongly disagree) to a maximum of 5 (strongly agree).

Differences in mean agreement ratings between segments tested using Tukey’s HSD test [37] (p<0.01).
a Mean differs from mean for the ‘enthusiasts’ segment.
b Mean differs from mean for the ‘moderates’ segment.
c Mean differs from the mean for the ‘hopefuls’ segment.

https://doi.org/10.1371/journal.pone.0263376.t006

Table 7. Belief segments for wearing masks1.

Statement Mask enthusiasts

(45%)

Mask moderates

(21%)

Mask ambivalents

(27%)

Mask sceptics

(7%)

Masks are effective 4.48 3.78 a 3.34 a, b 3.24 a, b

Wearing masks should be compulsory 4.04 3.53 a 2.8 a, b 2.90 a, b

Wearing a mask sets a good example to others 4.52 4.09 a 3.41 a, b 3.34 a, b

You should only have to wear a mask if you feel unwell 1.5 1.96 a 3.39 a, b 4.24 a, b, c

You should only have to wear a mask if you are old or have a health

problem

1.5 1.78 a 3.05 a, b 4.06 a, b, c

People who wear masks are over-reacting 1.39 1.99 a 2.85 a, b 4.28 a, b, c

Masks are not practical 1.53 2.22 a 3.10 a, b 4.26 a, b, c

Home-made masks are a waste of time and effort 1.77 2.50 a 2.96 a, b 4.56 a, b, c

Masks are just too uncomfortable 2.18 2.99 a 3.41 a, b 4.14 a, b, c

Masks we can buy are not worth bothering with 1.93 2.53 a 3.13 a, b 4.38 a, b, c

Masks are too difficult if you wear glasses 2.36 3.35 a 3.49 a 4.16 a, b, c

Masks are not much help without gloves 2.02 2.66 a 3.10 a, b 3.70 a, b, c

Masks on their own are not much help 2.13 3.13 a 3.28 a 4.24 a, b, c

Masks are not much help because they are not worn properly 2.43 2.98 a 3.49 a, b 4.42 a, b, c

Notes: Values are mean agreement ratings. Ratings ranged from a minimum of 1 (strongly disagree) to a maximum of 5 (strongly agree).

Differences in mean agreement ratings between segments tested using Tukey’s HSD test [37] (p<0.01).
a Mean differs from mean for the ‘enthusiasts’ segment.
b Mean differs from mean for the ‘moderates’ segment.
c Mean differs from the mean for the ‘ambivalents’ segment.

https://doi.org/10.1371/journal.pone.0263376.t007

PLOS ONE Compliance with Covid-19 measures: Evidence from New Zealand

PLOS ONE | https://doi.org/10.1371/journal.pone.0263376 February 9, 2022 11 / 23

https://doi.org/10.1371/journal.pone.0263376.t006
https://doi.org/10.1371/journal.pone.0263376.t007
https://doi.org/10.1371/journal.pone.0263376


believed that self-isolating, if you felt unwell or had any of the symptoms associated with

Covid-19, was effective in helping eliminate Covid-19 from New Zealand. These respondents

were classified as ‘self-isolation enthusiasts’ (60%). Another large group of respondents, the

‘self-isolation ambivalents’ (29%), also believed that self-isolating was effective in helping elim-

inate Covid-19 but were unsure about the practicalities of it.

A third, smaller, segment consisted of the ‘self-isolation doubtfuls’ (11%), who believed self-

isolating was effective in preventing the spread of Covid-19 but did not believe it was practical

and would most likely be a waste of their time. These respondents believed that they could not

afford the time off work to self-isolate, and you should only have to self-isolate if you were old,

already had a health problem, or had all the right symptoms. They also believed staying at

home if you were unwell was not much help if you didn’t get tested.

Covid-19 testing and testing belief segments. Respondents were classified into four

belief segments with respect to testing for Covid-19 (Table 9). Nearly all respondents believed

that testing for Covid-19 was effective in helping eliminate Covid-19 from New Zealand. How-

ever, respondents differed in their beliefs about the efficacy of tests and who should be tested.

Most respondents believed that testing was practical and reliable, and should include the

healthy as well as the elderly, people with health problems or people with Covid-19 symptoms.

These respondents were classified as ‘testing enthusiasts’ (12%) and ‘testing moderates’ (59%),

the difference between these two segments being the intensity of their beliefs.

Another segment of respondents, the ‘testing selectives’ (12%), were like the ‘testing enthu-

siasts’ in believing that testing was practical and reliable, but they believed testing could be lim-

ited to sick people. A fourth segment, the ‘testing doubters’ (18%), consisted of respondents

who believed testing was effective in preventing the spread of Covid-19, but did not believe it

was practical or reliable, and that testing should be limited to the elderly, people with health

problems and people with Covid-19 symptoms.

Compared to the other testing segments, a relatively high proportion of ‘testing enthusiasts’

indicated they had been tested for Covid-19. There were no differences among the segments in

the proportion of respondents who had been tested in each segment and who had felt unwell

when they were tested. Assuming the probability of exposure to Covid-19 and the probability

of ‘feeling unwell’ is similar across the segments, one explanation for this result is that

Table 8. Belief segments for self-isolating.

Statement Isolation enthusiasts

(60%)

Isolation ambivalents

(29%)

Isolation doubtfuls

(11%)

Staying at home if you are unwell is effective in preventing the spread of

Covid-19

4.40 3.91 a 3.95 a

Staying at home if you feel unwell is just not practical 1.78 2.56 a 3.82 a, b

I think staying at home if you feel unwell would be depressing 2.19 2.92 a 3.96 a, b

I couldn’t afford the time off work to stay home if I was unwell 2.20 3.00 a 4.10 a, b

You should only stay home if you have all the right symptoms 2.16 3.18 a 4.04 a, b

You should only have to stay at home if you are old or already have a health

problem

1.52 2.71 a 3.92 a, b

Staying home if you are unwell is not much help if you don’t get tested 2.63 3.14 a 4.01 a, b

Staying at home if you feel unwell is a waste of time and effort 1.42 2.25 a 3.88 a, b

Notes: Values are mean agreement ratings. Ratings ranged from a minimum of 1 (strongly disagree) to a maximum of 5 (strongly agree).

Differences in mean agreement ratings between segments tested using Tukey’s HSD test [37] (p<0.01).
a Mean differs from mean for the ‘enthusiasts’ segment.
b Mean differs from mean for the ‘ambivalents’ segment.

https://doi.org/10.1371/journal.pone.0263376.t008
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respondents in the ‘testing enthusiasts’ segment are more likely than those in other segments

to seek testing, whether they are well or unwell.

While a relatively high proportion of Māori and Pacific Islander respondents in the sample

had been tested for Covid-19, a relatively low proportion of respondents from other ethnic

groups, including European New Zealanders, had been tested. A relatively high proportion of

respondents who were European New Zealanders who had been tested were unwell at the time

of testing, while a relatively low proportion of respondents who were Māori or Pacific Island-

ers were unwell when tested.

There were no other socio-demographic differences between respondents in the sample

who had been tested for Covid-19 and those who had not [35].

Predicting compliance

The purpose of this analysis was to quantify the effect of beliefs, attitudes, and involvement on

respondents’ propensity to comply with wearing face masks in public, self-isolating and being

tested for Covid-19. In other words, we wanted to estimate, separately, the influence of

involvement (as a measure of the strength of individuals’ motivation) on compliance and the

influence of beliefs and attitudes in the context of eliminating Covid-19 from New Zealand by

wearing masks, self-isolating when unwell and being tested.

We hypothesised that the propensity to wear face masks, self-isolate when unwell and get

tested for Covid-19 was a function of involvement and attitude, as outlined by Kaine et al. [6].

We also hypothesised that the marginal effect of an increase in involvement with the outcome

(eliminating Covid-19) would decrease with higher levels of involvement with the measure

(e.g. wearing face masks). The same would apply with respect to the marginal effect of an

increase in involvement with the measure (e.g. wearing face masks), which would decrease

with higher levels of involvement with the outcome (eliminating Covid-19). In addition, we

hypothesised that attitudes towards mask wearing, self-isolating when unwell and testing were

a function of beliefs about Covid-19, eliminating Covid-19, mask wearing, self-isolating and

testing.

Table 9. Belief segments for Covid-19 testing.

Statement Testing enthusiasts

(12%)

Testing moderates

(59%)

Testing selectives

(12%)

Testing doubters

(18%)

Testing people is effective in preventing the spread of

Covid-19

4.77 3.95 a 4.86 b 3.40 a, b, c

You should only get tested if you have the right symptoms 1.56 3.17 a 2.29 b 3.57 a, b, c

Testing is not much help if you only test sick people 4.22 3.16 a 1.59 a, b 3.45 a, c

You should only get tested if you are old or have a health

problem

1.15 2.11 a 1.13 b 3.37 a, b, c

The tests for Covid-19 are too unreliable 1.51 2.25 a 1.34 b 3.53 a, b, c

Testing is painful and uncomfortable 2.86 3.06 2.43 b 3.38 a, c

Testing people is just not practical 1.17 2.16 a 1.41 b 3.51 a, b, c

Testing takes so long it’s not worth bothering with 1.10 2.04 a 1.29 b 3.48 a, b, c

Getting tested is a waste of time and effort 1.05 1.84 a 1.10 b 3.32 a, b, c

Notes: Values are mean agreement ratings. Ratings ranged from a minimum of 1 (strongly disagree) to a maximum of 5 (strongly agree).

Differences in mean agreement ratings between segments tested using Tukey’s HSD test [37] (p<0.01).
a Mean differs from mean for the ‘enthusiasts’ segment.
b Mean differs from mean for the ‘moderates’ segment.
c Mean differs from the mean for the ‘selectives’ segment.

https://doi.org/10.1371/journal.pone.0263376.t009
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To summarise, two sets of regressions were estimated. One set had propensity to comply as

the dependent variable (e.g. wear face masks), with involvement with the outcome (eliminating

Covid-19), involvement with the measure (e.g. wearing masks), the interaction between the

involvement with the outcome and the measure, and attitudes towards the measure as the

explanatory variables.

The second set had attitudes towards the measures (wearing face masks, self-isolating and

testing) as the dependent variables, with beliefs about Covid-19, eliminating Covid-19, and

beliefs about the measures (mask wearing, self-isolating when unwell and testing respectively)

as the explanatory variables.

Respondents’ propensity to wear face masks was obtained by asking them if they had worn

a face mask when out in public the previous week and if they had to go out to work the previ-

ous week. Respondents answered both questions using a five-point scale ranging from ‘always’

to ‘never’. Their propensity to self-isolate was obtained by asking them, ‘Thinking about the

next few days, would you stay home if you were unwell or had any of the following symptoms:

a dry cough, fever, loss of sense of smell, loss of sense of taste, shortness of breath or difficulty

breathing?’. We also asked, ‘If you were advised to do so by a health care professional or public

health authority, would you self-isolate for 14 days?’. Both questions were answered using a

five-point scale ranging from ‘definitely’ to ‘definitely not’.

Regarding testing, the propensity to be tested will depend on their perceptions of the risk of

exposure to Covid-19 and whether they had experienced symptoms associated with Covid-19,

as well as their involvement with, and attitudes towards, testing. We had data indicating

whether respondents had been tested for Covid-19 and, if they had, whether they were feeling

unwell at the time. However, we did not have data indicating whether any respondents had felt

unwell but had not sought Covid-19 testing. Nor did we have data on respondent’s perceptions

of exposure to Covid-19 such as their proximity to sources of outbreaks. Consequently we

were unable to estimate satisfactory regressions for being tested.

Dummy variables were created representing respondents’ membership of belief segments

with respect to Covid-19, eliminating Covid-19, mask wearing, self-isolating when unwell, and

being tested. In each instance, the ‘Covid-19 convinced’ or ‘enthusiast’ segments were treated

as the benchmark. Attitudes towards the policy measures were included using the evaluative

scale described earlier.

The explanatory power of the regressions, and the resulting parameter estimates, are

reported in Tables 10 and 11. The compliance regressions were statistically significant and, for

cross-sectional data, a substantial proportion of the variance in respondents’ compliance was

explained by their involvement and attitudes (apart from the regression for staying at home if

feeling unwell).

The attitudinal regressions were statistically significant and, for cross-sectional data, a sub-

stantial proportion of the variance in the attitudes of respondents was explained by their

beliefs.

Willingness to wear face masks in public and at work was strongly and positively influenced

by involvement with eliminating Covid-19 as well as involvement with, and attitudes towards,

wearing face masks. Willingness to self-isolate when unwell was also strongly and positively

influenced by involvement with eliminating Covid-19 as well as involvement with, and atti-

tudes towards, self-isolating.

As hypothesised, the marginal impact of an increase in involvement with wearing face

masks or self-isolating when unwell decreased with higher levels of involvement with eliminat-

ing Covid-19 (and vice versa) and illustrated in S1 Fig with respect to wearing face masks.

Overall, the results reported in Table 10 support the idea that involvement and attitudes have

differential effects on compliance.
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Respondents’ attitudes towards wearing face masks were influenced by their beliefs about

Covid-19 and about the effectiveness of wearing face masks (see Table 11). Similarly, their atti-

tudes towards self-isolating when unwell were influenced by their beliefs about Covid-19

together with their beliefs about the effectiveness of self-isolating. Lastly, their attitudes

towards testing were influenced by their beliefs about Covid-19 together with their beliefs

about the effectiveness of testing. Respondents’ beliefs about the effectiveness of eliminating

Covid-19 as a strategy did not appear to have a significant influence on attitudes to any of the

Table 10. Parameter estimates for propensity to wear face masks and self-isolate.

Wear face mask in public

(n = 674)

Wear face mask at work

(n = 477)

Stay home if unwell

(n = 655)

Stay home if instructed

(n = 655)

Involvement with eliminating

Covid-19

0.629 (p = 008) 0.411 (p = 0.318) 1.432 (p<0.001) 0.834 (p<0.001)

Involvement with wearing face

masks

1.657 (p<0.001) 1.680 (p<0.001)

Involvement with self-isolating 1.571 (p<0.001) 0.733 (p = 0.005)

Involvement with testing

Attitude towards face masks 0.731 (p<0.001) 0.602 (p<0.001)

Attitude towards self-isolating 0.419 (p<0.001) 0.397 (p<0.001)

Attitude towards testing

Feeling unwell when tested

Involvement interaction1 –0.278 (p<0.001) –0.226 (p = 0.046) -0.374 (p<0.001) –0.189 (p = 0.003)

Intercept –3.443 (p<0.001) –3.172 (p = 0.031) –3.249 (p = 0.013) –0.218 (p = 0.812)

Adjusted R2 0.45 0.27 0.15 0.21

F-Test significance <0.01 <0.01 <0.01 <0.01

Notes
1 Interaction between involvement with Covid-19 and involvement either with wearing masks or with self-isolating.

https://doi.org/10.1371/journal.pone.0263376.t010

Table 11. Parameter estimates for attitude towards wearing face masks, self-isolating and seeking testing.

Attitude towards face masks (n = 682) Attitude towards self-isolating (n = 655) Attitude towards testing (n = 662)

Covid-19 moderate –0.194 (p<0.001) –0.111 (p = 0.035) –0.206 (P<0.001)

Covid-19 ambivalent –0.307 (p<0.001) –0.153 (p = 0.028) –0.308 (p<0.001)

Covid-19 healthy –0.171 (p = 0.031) –0.064 (p = 0.452) –0.034 (p = 0.655)

Covid-19 sceptic –0.328 (p<0.001) –0.378 (p<0.001) –0.309 (P<0.001)

Elimination moderate 0.049 (p = 0.389) –0.035 (p = 0.535 –0.028 (p = 0.603)

Elimination hopeful –0.079 (p = 0.228) –0.049 (p = 0.427) –0.053 (p = 0.378)

Elimination sceptic 0.059 (p = 0.539) 0.101 (p = 0.258) 0.100 (p = 0.255)

Mask moderate –0.387 (p<0.001)

Mask ambivalent –1.133 (P<0.001)

Mask sceptic –1.532 (p<0.001)

Isolation ambivalent –0.461 (p<0.001)

Isolation doubter –0.845 (p<0.001)

Test selectives 0.000 (p = 0.992)

Test moderates –0.556 (p<0.001)

Test doubters –1.262 (p<0.001)

Intercept 4.715 (p<0.001) 4.727 (p<0.001) 4.849 (p<0.001)

Adjusted R2 0.55 0.30 0.45

F-Test significance <0.01 <0.01 <0.01

https://doi.org/10.1371/journal.pone.0263376.t011
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measures. In all instances the signs on the estimated parameters were consistent with expecta-

tions with attitudes becoming more and more unfavourable as respondents’ beliefs shifted

towards scepticism as has been found in other studies [38,39].

Discussion

Kaine et al. [6] proposed that the propensity of individuals to change their behaviour and com-

ply with policy measure depends on the intensity of their involvement with the policy outcome

and policy measure, as well as their attitude towards the policy measure. The results presented

here largely support that proposition: they clearly indicate that involvement (how much an

individual cares about a subject) influences the propensity to comply with measures to prevent

the spread of Covid-19 in addition to their attitude towards those measures. The prosaic but

important implication is that people may hold similar opinions or attitudes towards a protocol

such as wearing face masks in public, but their propensity to do so may vary markedly depend-

ing on how involved they are with–how much they care about–preventing the spread of

Covid-19 and wearing face masks.

Of course, the influence of involvement becomes unimportant in explaining differences in

compliance if everyone has a similar level of involvement, as appears to be the case with self-

isolating when unwell. In these circumstances, individual differences in attitudes and con-

straints on behaviour, such as the capacity to absorb salary losses, are the determinants of

compliance.

Our findings have three important implications for promoting community compliance

with measures intended to prevent the spread of Covid-19 in particular, and the design of pol-

icy measures generally. The first is that people may, inadvertently, fail to comply with a mea-

sure even though they may have favourable attitudes towards the policy outcome, simply

because they are not paying attention. In circumstances where involvement is low, compliance

(or non-compliance) is not a matter of deliberate choice. Consequently, authorities must con-

sider carefully imposing blanket penalties for non-compliance because they run the risk of

alienating people who would otherwise do the ‘right thing’.

In the context of measures to prevent the spread of Covid-19, this translates into ensuring

that compliance requires as little effort and thought as practical, and is as stress-free as possible

[40]; for example, by supplying face masks for free on public transport and other high-risk

locations such as supermarkets [41], by ensuring testing is as convenient as possible, by mini-

mising as far as practical the time spent travelling to testing centres and the time spent queuing

for tests, and by offering limited compensation for those who are required to self-isolate

because they test positive.

In these circumstances, where involvement is high, compliance (or non-compliance) is

most likely to be a deliberate choice, the choice depending on one’s attitude towards the wear-

ing of face masks, self-isolating when unwell, and testing. If attitudes are strongly unfavour-

able, then severe penalties or substantial inducements may be required to secure compliance,

or compliance could be imposed (for example, compelling employers to report staff with

Covid-19 symptoms to health authorities).

Clearly, differences in the level of involvement people have with the outcome of eliminating

Covid-19 and the measures for preventing the spread of Covid-19 create an additional compli-

cation for authorities responsible for implementing the strategy. Tactics to promote compli-

ance among those with low involvement will not influence the highly involved who are non-

compliant, unless the latter can be rapidly and easily distinguished from the former.

The second implication is that people who have low involvement with the policy outcome

and the policy measures may miss important promotional messages simply because they are
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not paying attention. In circumstances where involvement with a subject is low, sensitivity to

promotional messages about the subject is low. Messages are not necessarily deliberately

ignored; they simply fail to catch the attention of those with low involvement (they are not

noticed).

In the context of Covid-19 measures, this means that people with low-to-mild involvement

with eliminating Covid-19 and with the measures for preventing the spread of Covid-19 may

fail to notice or properly process promotional messages about Covid-19 and the measures.

They may, for example, be entirely unaware of lockdown rules (or even what level of lockdown

is in play). This increases the risk that people with low involvement may inadvertently be non-

compliant, especially if changes are made to lockdown rules, or new lockdown levels are

introduced.

Relatedly, Gray et al., [42] found, as we did, that people’s willingness to wear face masks

depended on their beliefs about the effectiveness of face masks in protecting them from infec-

tion. Consequently, they recommended developing and promoting to the public clear guide-

lines on wearing face masks and increasing promotional efforts dispelling myths about the

efficacy of masks [42]. Such promotional efforts are unlikely to meet with success among peo-

ple who have low-to-mild involvement with Covid-19 and with wearing face masks as they are

unlikely to pay proper attention to such promotional messages unless they are designed in

such a way as to capture their attention.

The attention of people with low involvement in a subject can be captured if messages

about the subject can be linked to another matter that is involving for them. This requires

identifying, for those not interested in Covid-19, themes that are involving for them, and that

can be meaningfully linked to containing the spread of Covid-19. The sport metaphor ‘[We

are] a team of five million’, employed in community messaging about Covid-19 by the New

Zealand government, is one example, though this metaphor may not be universally appealing.

Other examples may be framing messages about following Covid-19 measures in the context

of protecting families and jobs [36].

The third implication concerns the intrinsic malleability of the beliefs and attitudes of peo-

ple who have low involvement with a subject. Such people devote little time and effort to gath-

ering information about the subject, evaluating that information, and forming beliefs about

and attitudes towards the subject. This means their beliefs and attitudes may be unstable and

can change rapidly.

With respect to preventing the spread of Covid-19, this raises the possibility that, on the

one hand, the distribution of misinformation through social media may provoke changes in

the beliefs and attitudes of people with low involvement in Covid-19 that are undesirable

because they undermine compliance with Covid-19 measures [39,43]. Such misinformation

may provide a self-serving rationale for failing to comply with measures that require an invest-

ment of time and effort. On the other hand, people with low involvement are unlikely to

strongly endorse misinformation (unless it is framed within a context they find highly involv-

ing) and so are unlikely to be provoked into engaging in non-compliant behaviours that

require an investment of time and effort (such as attending protest rallies).

These considerations suggest that government authorities must be careful to discriminate

between audiences on social media in terms of involvement when it comes to investing

resources in combating misinformation about Covid-19. Presumably, those with low involve-

ment in eliminating Covid-19 will exhibit a lower intensity and pattern of engagement with

misinformation on social media than those with high involvement.

The willingness of people to adopt behaviours to prevent the spread of Covid-19 such as

wearing face masks, self-isolating and getting tested for Covid-19 has been the subject of

numerous studies [41,44–50]. These studies have shown that willingness to adopt these
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behaviours does depend on peoples’ attitudes towards them, which in turn depend on their

beliefs about the behaviours. Consequently, many of these studies recommend that the adop-

tion of preventive behaviours can be improved through promotional efforts intended to

change beliefs and attitudes. Our results have two important implications for such

recommendations.

First, while it is undoubtedly true that changing attitudes can change behaviour, promo-

tional efforts intended to change beliefs and attitudes about preventative behaviours are

unlikely to meet with complete success unless most people have moderate-to-high involve-

ment both with preventing the spread of Covid-19 and with preventative behaviours. Further-

more, such efforts are, even in these circumstances, unlikely to alter the views of people who

have strongly held attitudes, favourable or unfavourable, towards preventative behaviours.

Second, the greater the proportion of people with low-to-mild involvement with preventing

the spread of Covid-19 and with preventative behaviours, the more likely efforts to improve

the ease and convenience of adopting preventative behaviours will be more effective in chang-

ing behaviour compared to promotional efforts aimed at changing peoples’ beliefs and atti-

tudes. See West et al., [51] for a discussion about the range of interventions that might

accompany promotion.

Our findings are subject to a several qualifications including the following. First, beliefs,

attitudes, and behaviours regarding preventing the spread of Covid-19, the wearing of face

masks, self-isolating when unwell and getting tested for Covid-19 may have changed over time

as the pandemic has progressed. Second, as the survey sample was drawn from an internet

panel there may be selection bias. While the nature and severity of this bias in relation to the

beliefs, attitudes, and involvement we investigated is unknown, it does seem reasonable to sup-

pose, ceteris paribus, that people with low-to-mild involvement may be under-represented in

the sample.

Third, as the scales measuring wearing of face masks, willingness to self-isolate and being

tested for Covid-19 were self-reported, our measurements of these behaviours may have been

affected by social desirability bias [30]. As noted above, while Daoust et al. [31] found that

social desirability bias appeared to be consistent across gender, age, and education categories,

the potential for bias in self-reporting of socially desirable behaviours (or opinions) in the con-

text of the categories in the I3 Framework is less clear. There may be correlation between quad-

rant membership and social desirability bias.

On one hand, those with low involvement in, say, eliminating Covid-19 and wearing face

masks might be expected to exhibit (downward) social desirability bias in self-reporting behav-

iours because they are less motivated to actually engage in the behaviour. However, their lack

of interest in eliminating Covid-19 and wearing face masks means they may be quite insensi-

tive to the opinions of others about the behaviour, and so be less susceptible to social desirabil-

ity bias.

On the other hand, those with high involvement in eliminating Covid-19 and wearing face

masks might be expected to exhibit (upward) social desirability bias in self-reporting behav-

iours because they are motivated to actually engage in the behaviour. Their very interest in

eliminating Covid-19 and wearing face masks may mean they are quite sensitive to the opin-

ions of others about the behaviour (especially if expressing self-identity is an important source

of involvement) and thus be more susceptible to social desirability bias. On this argument,

self-reporting of socially desirable behaviours like wearing face masks might mean the actual

association between involvement and engagement in such behaviours could be over-estimated.

As noted earlier, our expectation is that the design and administration of the survey are such

as to reduce the likely magnitude of social-desirability bias effects compared to previous
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findings. Clearly, the interaction between I3 quadrant membership and social desirability bias

is an area requiring further study.

Fourth, the adoption of behaviours such as the wearing of face masks has been associated

with a range of variables including perceptions of the perceived risk of infection, the local inci-

dence rate of COVID-19 and feelings of stress in relation to COVID-19 (see [40] for example).

We did not include these variables in our analysis, and, while the correlation between these

variables and involvement is unknown, it is likely to be positive.

Relatedly, the adoption of preventative behaviours such as the wearing of face masks and

social distancing has also been associated with a range of psychological traits such as pro-

sociability and empathy [52–54]. Some of the unexplained variance in participants’ behav-

iour in these studies (e.g., some empathic people not wearing face masks or social distanc-

ing) may be attributable to differences in their involvement with these preventative

behaviours (e.g. lack of awareness of the behaviours). The correlation between involvement

and these psychological traits, and the direction of causation between them, deserves further

study.

Conclusions

Governments around the world are seeking to slow the spread of Covid-19 by implementing

measures that encourage, or mandate, changes in people’s behaviour. These changes include

the wearing of face masks, social distancing, and testing and self-isolating when unwell. The

success of these measures depends on the commitment of individuals to change their behav-

iour accordingly. Understanding and predicting the motivation of individuals to change their

behaviour is critical to assessing the likely effectiveness of these measures in slowing the spread

of the virus.

Kaine et al. [6] hypothesised that the propensity of individuals to change their behaviour

and comply with policy measures depends on the intensity of their involvement with, and

their attitude towards, the measure. This is because cognitive effort is required to form a

strongly held attitude, and such effort is only invested when the matter at hand is sufficiently

important to the individual. They also hypothesised that the propensity of individuals to com-

ply with policy measures also depends on their involvement with the policy outcome the mea-

sure addresses. An implication of these hypotheses is that individuals with similar attitudes

will display varying degrees of compliance with policy measures depending on the intensity of

their involvement with the policy outcome and the policy measure.

We tested these hypotheses, and their implication, using compliance with measures to pre-

vent the spread of Covid-19 in New Zealand. Broadly speaking the hypotheses and their impli-

cation are supported by the results. The finding that compliance depends on involvement

(motivation) as well as attitude has important implications for the design of policy measures

intended to promote compliance. This finding also has important implications for the design

of promotional programmes to communicate information to the community about policy

measures intended to promote compliance.

With respect to preventing the spread of Covid-19 in New Zealand, the results highlight the

importance of distinguishing unintentional non-compliance with respect to wearing face

masks, self-isolating when unwell, and testing from deliberate non-compliance, and tailoring

enforcement strategies appropriately. The results also highlight the difficulty of communicat-

ing effectively through mass media with those who have low involvement with preventing the

spread of Covid-19, and the importance of distinguishing between those with low and high

involvement in considering the possible effects on compliance of the dissemination of misin-

formation about Covid-19 through social media.
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Supporting information

S1 Fig. Changes in the marginal impact of increasing involvement with eliminating Covid-

19 and wearing face masks on frequency of wearing face masks. The marginal impact of

increase in involvement with wearing face masks on frequency decreases with higher levels of

involvement with eliminating Covid-19 (and vice versa). For example, the red line shows that

an increase in involvement with eliminating Covid-19 has a decreasing impact on frequency of

wearing face masks as involvement with wearing face masks increases. Involvement was rated

on a scale from a minimum of 1 (low) to a maximum 5 (high). Frequency was rated on a scale

from a minimum of 1 (never) to a maximum 5 (always).

(TIF)

S1 File. Questionnaire.

(PDF)

S2 File. Data.

(XLSX)

S3 File. Appendix.

(PDF)
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