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Is it possible to predict COVID-19 vaccination status prior to the existence and availability of 
COVID-19 vaccines? Here, we present a logistic model by regressing decisions to vaccinate in 
late 2021 on lagged sociodemographic, health, social, and political indicators from 2019 in a 
sample of New Zealand adults aged between 18 and 94 (Mage = 52.92, SD = 14.10; 62.21% 
women; N = 5324). We explain 31% of the variance in decision making across New Zealand. 
Significant predictors of being unvaccinated were being younger, more deprived, reporting less 
satisfaction with general practitioners, lower levels of neuroticism, greater levels of subjective 
health and meaning in life, higher distrust in science and in the police, lower satisfaction in the 
government, as well as political conservatism. Additional cross-sectional models specified using 
the same, and additional COVID-19-specific factors are also presented. These findings reveal that 
vaccination decisions are neither artefacts of context nor chance, but rather can be predicted in 
advance of the availability of vaccines. 

Keywords:  COVID-19, vaccination, Aotearoa New Zealand 

 
Introduction 

At the time of writing in December 2021, Aotearoa 

New Zealand had just transitioned to a ‘traffic light’ 

system for managing COVID-19 in which freedoms were 

introduced for vaccinated New Zealanders. This system 

was part of the COVID-19 protection framework, and 

involved three settings (red, orange, green) that 

communicated the settings and restrictions for individuals 

and businesses in the community with the aim of 

protecting the healthcare system and populations most at 

risk (New Zealand Government, 2021). The traffic light 

system was preceded by a significant and ongoing 

vaccination campaign for the last three or four months that 

increased the proportion of the eligible population who 

were fully vaccinated (two doses) to around 90% (Frost, 

2021). This period also saw growing public debate 

regarding the vaccine, with a visible and vocal minority 

who expressed strong opposition for reasons including 

feeling coerced to take an unsafe and untested vaccine due 

to government mandates (Menon & Awasthi, 2021).  

Our research group led the New Zealand Attitudes and 

Values Study (NZAVS). The NZAVS is a large-scale 

longitudinal panel study of attitudes and values, the most 

recent wave of which includes the question, ‘Have you 

been vaccinated for COVID-19?’ This question was 

designed and finalised for use in the questionnaire before 

the Delta variant was detected in New Zealand, and data 

collection for the current wave began following our 

standard annual schedule on October 1st 2021 while the 

country was in lockdown after Delta had been detected 

and during the vaccine rollout. There has been 

considerable research on the psychological factors that 

predict COVID-19 vaccine hesitancy (e.g., Gerretsen et 

al., 2021; Murphy et al., 2021), but little research has been 

done in the New Zealand context. Specifically, how much 

of what seems like a serious cleavage in the population 

reflects differences in ethnicity, trust in science and/or 

institutions, differences in political orientation, 

differences in education, income, poverty and wellbeing, 

differences in personality, and so forth? 

In this paper, we provide a rapid turn around of self-

report questionnaire data collected during the first (online-

only) phase of the NZAVS data collection for the 

2021/2022 wave to provide New Zealand-specific data on 

the psychological factors that correlate with, and might 

also predict, vaccine acceptance versus vaccine hesitancy 

(that is, delayed acceptance or refusal to vaccinate despite 

the availability of services; Dubé et al., 2014). 

Frameworks to understand antecedents of vaccination 

acceptance and uptake exist, such as the 5C model (Betsch 

et al., 2018) and the Behavioural and Social Drivers 

(BeSD) of Vaccination framework (Shapiro et al., 2021) 

adapted from the Increasing Vaccination Model (Brewer 

et al., 2017). 

The 5C model (Betsch et al., 2018) proposes five 

psychological antecedents of vaccine acceptance: 

confidence (i.e., trust in the safety of vaccines and the 

system that delivers them), constraints (i.e., structural and 
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psychological barriers), complacency (i.e., not perceiving 

diseases as high risk), calculation (i.e., engagement with 

information searching) and collective responsibility (i.e., 

willingness to protect others). A recent cross-sectional 

study of eight nations during late 2020 to early 2021 that 

organised predictors consistent with the 5C model found 

COVID-19 vaccine acceptance was significantly 

associated with lack of confidence (e.g., distrust in 

authorities and scientists, and conspiratorial thinking), 

constraints (e.g., compliance with recommendations from 

health authorities), complacency (e.g., younger age, and 

lack of concern about COVID-19), as well as collective 

responsibility (e.g., support for restrictions ; Lindholt et 

al., 2021). 

The BeSD framework (Shapiro et al., 2021) proposes 

four domains that lead to the uptake of recommended 

vaccines: thinking and feeling (i.e., cognitive and 

emotional responses to vaccines and vaccine-preventable 

diseases), social processes (i.e., social norms about 

vaccination), motivation (i.e., intention, willingness, and 

hesitancy to get vaccinated), and practical issues (i.e., 

personal experiences related to getting vaccinated 

including barriers). A main point of distinction from the 

5C model is that it proposes that vaccination intention and 

hesitancy are motivational states that lead to vaccination 

acceptance or uptake, but can be impeded or facilitated by 

practical issues. As our expertise lies in understanding 

human behaviour, our goal here is not to argue whether 

people should or should not receive the vaccination, but 

to simply present, as objectively as we can, our findings 

on the psychological and demographic factors that predict 

vaccination status circa October-November 2021 in New 

Zealand.  

The New Zealand Immunisation Schedule provides a 

series of publicly funded vaccines for babies, children, 

adolescents, and adults (Ministry of Health, 2021b). At 

present, the COVID-19 vaccine is not part of this schedule 

but is freely available to anyone in New Zealand aged 12 

and over. Prior to the availability of COVID-19 vaccines 

in New Zealand in mid-2020, 74% of the adults aged 18 

and over indicated a willingness to get vaccinated (Thaker 

& Menon, 2020). Shortly after the staggered start of New 

Zealand's Immunisation Programme in early 2021 (which 

prioritised people based on age and health), a nationwide 

survey indicated willingness to vaccinate against COVID-

19 was hovering at similar levels (71%; Prickett et al., 

2021). At the time of writing, levels of first-dose 

vaccination were approaching 94% of the eligible 

population (Ministry of Health, 2021a). Thus, a 

significant proportion of those who were hesitant towards 

a then-hypothetical vaccine have now accepted 

vaccination, while up to 6% are actively or passively 

vaccine hesitant. 

Although it is encouraging to see the translation from 

intention to vaccination, vaccination uptake is not 

uniform, with diversity in coverage and uptake across 

district health boards. Further, while there is a small and 

growing literature examining general vaccination 

attitudes in Aotearoa (see for example, Lee et al., 2017; 

Lee & Sibley, 2020a, 2020b) there is limited research 

examining COVID-specific vaccination intention, let 

alone vaccination status, beyond general 

sociodemographic factors such as age, gender, education, 

and ethnicity (Thaker & Floyd, 2021). Therefore, we 

examined prospective and concurrent factors of COVID-

19 vaccination status in this paper using the NZAVS 

survey. 

Sociodemographic and health-related factors. 
Sociodemographic factors that include practical issues 

or constraints are associated with hesitancy towards 

childhood vaccination in Aotearoa New Zealand. One 

NZAVS-based study indicated that attitudes towards 

vaccination were associated with perceptions of general 

practitioners (GP), and that this varied depending on 

ethnic background (Lee & Sibley, 2020a). Among both 

Pākehā and Māori, weaker vaccination intentions were 

associated with poorer access to healthcare and decreased 

satisfaction with GPs. Less formal education among 

Pākehā and religiosity among Māori were also associated 

with lower perceptions of vaccine safety. For Pacific 

peoples, not having a partner and being religious were 

associated with lower endorsement of vaccine safety. For 

Asian peoples, being older, female, less educated, and 

perceiving lesser GP cultural respect were associated with 

lower vaccine safety agreement.  

Prior analysis of past NZAVS data implicates several 

other background factors or social processes, as well as 

other non-sociodemographic factors including 

complacency, in reduced vaccine confidence and 

intention. As well as lower educational attainment, living 

rurally, being in a relationship, being unemployed, and 

being a parent was positively associated with lower 

confidence in childhood vaccinations among adults (Lee 

et al., 2017). This analysis also reported that higher 

subjective health satisfaction was associated with lower 

vaccine confidence, given that greater engagement with 

preventative health behaviours tends to be associated with 

increased optimism about future health problems 

(Ingledew & Brunning, 1999). Indeed, an individual’s 

perception of the important factors that govern their health 

or illness, known as health locus of control, not only 

predicts general health-supporting behaviours (e.g., 

Norman et al., 1998; Zindler-Wernet et al., 1987) but also 

plays a role in adult attitudes to childhood vaccination 

(e.g., Amit Aharon et al., 2018). A recent study found that 

health locus of control mediated the negative association 

between religiosity and COVID-19 vaccination intention 

(Olagoke et al., 2021). Finally, we examined hours spent 

on the internet, social media, and news to reflect 

engagement with information searching (vaccine 

calculation).  

Psychological factors 
To date, various psychological factors consistent with 

the BeSD of thinking/feeling and social processes 

(Shapiro et al., 2021) have been found to correlate with 

vaccine acceptance/hesitancy. For example, weaker 

identification with one’s local community was associated 

with decreased willingness to get vaccinated against 

COVID-19 (Marinthe et al., 2020; Wakefield & Khauser, 

2021). While some suggest that subjective wellbeing (e.g., 

meaning in life and satisfaction with life) should be 

positively associated with vaccination intention given its 

association with health preventative behaviours (e.g., 

Mulkana & Hailey, 2001), findings are mixed; some 

studies have shown such a relationship (e.g., Bilge et al., 
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2021; Kilic et al., 2021), while others have indicated 

inconsistent or non-significant findings (e.g., Bock et al., 

2017; Debus & Tosun, 2021). In New Zealand, 

individuals lower on Conscientiousness and 

Agreeableness, but higher on Openness to Experience, 

expressed greater hesitancy about childhood vaccinations 

(Lee et al., 2017). An examination of the psychological 

roots of anti-vaccination attitudes across 24 nations found 

that there was a small to moderate association with self-

reported feelings of disgust in New Zealand (Hornsey et 

al., 2018). Taken together, the literature indicates there are 

likely to be several psychological factors that span 

identification, subjective wellbeing, and individual 

difference factors including personality that distinguish 

those who are hesitant to a COVID-19 vaccine from those 

who are not. 

Trust and political factors 
The rapid development of a COVID-19 vaccine in 

under a year is a remarkable scientific achievement, as 

vaccine development is typically measured in decades 

(Graham, 2020). In addition to this scientific effort is the 

testing, regulation, and supply of vaccines involving 

pharmaceutical companies, health agencies, and 

governments. Concerns around perceptions of rushed 

development and emergency use authorisation 

mechanisms to fast-track the vaccine may have led some 

individuals to distrust politicians and governments 

(Limaye et al., 2021), and fuelled conspiracy theories 

around the science and involvement of pharmaceutical 

and government authorities. Research has shown that 

unwillingness to receive a COVID-19 vaccine was 

associated with decreased trust in science (Agley et al., 

2021), decreased trust in medical and scientific experts 

and greater self-reported conservative ideology (Kerr et 

al., 2021). In addition, greater belief in both general 

(Hughes & Machan, 2021) and specific (Hornsey et al., 

2021) COVID-19 conspiracy theories, were associated 

with unwillingness to receive a COVID-19 vaccine. These 

and additional trust factors seem relevant to New Zealand 

during the COVID-19 pandemic, as trust in police, 

politicians, and satisfaction with the government 

increased post-lockdown in early 2020 (Sibley et al., 

2020). This highlights the importance of institutional trust 

and political factors in how people respond to the ongoing 

COVID-19 pandemic, including attitudes toward 

vaccination, that are consistent with vaccine confidence 

(5C model; Betsch et al., 2018) and what people think and 

feel about vaccines and vaccine preventable diseases 

(BeSD model; Shapiro et al., 2021).  

This research. 
The present research explored the effects of 

sociodemographic, health, social, and political predictors 

prospectively from 2019 on current 2021 (October-

November) self-reported vaccination status. Furthermore, 

we will examine the associations between these predictors 

concurrently using 2021 responses, with a final model 

including additional COVID-19-specific predictors. To 

these ends, we present a series of three logistic regression 

models each predicting vaccination status. Because the 

NZAVS is a longitudinal panel study that surveys the 

same people each year, we have data on people’s attitudes 

and personality in the past, not just at the current point in 

time. Our first model uses people's scores from two years 

ago (their support for the government, their personality 

scores, their attitudes, the socioeconomic status 

deprivation of their neighbourhood) to predict their 

vaccination status now, two years after those measures 

were collected. This model is useful because it provides 

insight into the factors that predicted people’s vaccination 

behaviour years into the future, well before the 

vaccination was even available, and before any furore 

about COVID-19 vaccination started. In this sense, 

specific factors in the model that predict future 

vaccination behaviour may be thought of as prospective 

predictors that help to forecast future vaccination 

behaviour. A notable advantage of this approach is that 

pre-COVID-19 indicators in the lagged model cannot be 

due to COVID-19. As such, this approach avoids what is 

known as post-treatment confounding, or conditioning on 

the effect of an exposure, which is known to bias inference 

(King, 2010) 

The second model directly replicates the first, using 

identical measures from the same survey and also assesses 

vaccination status. This model provides information on 

the unique association (or correlation) between different 

psychological and demographic factors and vaccination 

status at the same point in time. However, it would be a 

mistake to assume that a correlation between government 

satisfaction and vaccination status at the same point in 

time implies that low satisfaction predicted hesitancy 

because people who are vaccine hesitant may have 

become less satisfied with the government—a 

government that has begun implementing vaccine 

mandates—over time. The third model extends upon this 

second model to also include additional attitude measures 

included at the same point in time that were relevant 

specifically to COVID-19 (and, hence, were not included 

two years previously).  

 

METHODS 
Participants and Procedure 

The NZAVS is a longitudinal panel study of health 

outcomes, personality, and social attitudes that uses a 

national probability sample of New Zealand adults. The 

University of Auckland Human Participants Ethics 

Committee approved all procedures, and participants gave 

informed consent. The present study uses data for 

participants who participated at both Time 11 (2019, prior 

to the emergence of COVID-19) and Time 13 (October-

November, 2021). We focus on data from the 5,324 

participants aged between 18 and 94 (Mage = 52.92, SD = 

14.10; 62.21% women) who provided responses to our 

variables of interest as part of the larger omnibus survey. 

Additional details about the sample, procedure, and 

retention of participants are available on the NZAVS 

website (Sibley, 2021). 
 

Materials 
All variables and descriptive statistics are presented in 

Table 1. 

Sociodemographic factors: We assessed participants' 

age, gender education level, decile-ranked level of 

deprivation (Atkinson et al., 2013), ethnicity, employment 

status, parental status, partner status, and identification 

with religion (Hoverd & Sibley, 2010). Participants were 
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also asked to report weekly hours spent using the internet, 

watching or reading the news, and on social media (Sibley 

et al., 2011). 

Health-related factors: Participants were asked 

whether they had a GP, to report their level of access to 

health care when needed (Lee & Sibley, 2017), their level 

of satisfaction with their family doctor/GP, cultural 

respect of GP, and cultural similarity of GP (Lee & Sibley, 

2020a). They also responded to items from the short-form 

subjective health scale (Ware & Sherbourne, 1992). At 

Time 13, participants also reported their health locus of 

control (Wallston et al., 1978). 

Psychological factors: Measures included sense of 

community (Sengupta et al., 2013), felt belongingness 

(Hagerty & Patusky, 1995), meaning in life (Steger et al., 

2006), and life satisfaction (Diener et al., 1985). Measures 

assessing the International Personality Item Pool factors 

of extraversion, agreeableness, conscientiousness, 

neuroticism, openness to experience, and honesty-

humility were assessed using the Mini-IPIP6 (Sibley et al., 

2011). At Time 13, participants also reported their disgust 

sensitivity (Olatunji et al., 2007) 

Trust and political attitudes: Participants reported 

their level of trust in science (Hartman et al., 2017; Nisbet 

et al., 2015), trust in the police (Tyler, 2005), and in 

politicians (Sibley et al., 2020). They also reported their 

political orientation (Jost, 2006), political identity 

centrality (Satherley et al., 2020), level of political 

efficacy (Paulhus & Van Selst, 1990), and satisfaction 

with the New Zealand government (Tiliouine et al., 2006). 

At Time 13, participants also reported belief in conspiracy 

theories (Lantian et al., 2016), and trust in the New 

Zealand government to make sensible decisions about 

how to best manage COVID-19. 

COVID-19 scepticism: Two additional items relating 

to COVID-19 scepticism were used only at Time 13: the 

belief that the health risks associated with COVID-19 

were exaggerated, and that COVID-19 was created in a 

laboratory.  
 

Statistical Analyses 
Data were analysed using Mplus version 8.7 (Muthén 

& Muthén, 2017). We conducted several logistic 

regressions with maximum likelihood estimation 

predicting self-reported non-vaccination status at Time 13 

both prospectively and concurrently from Time 11 and 

Time 13, respectively. In Study 1a, we regressed non-

vaccination status on demographic, health, social, and 

political variables from Time 11. In Study 1b, we 

regressed non-vaccination status on demographic, health, 

social, and political variables from Time 13, with the final 

model including additional COVID-19-specific variables 

only available at Time 13. 

We applied a stringent alpha level (p < .01), and 

models report unstandardised effects with frequentist 99% 

Confidence Intervals. This stringent alpha level has the 

advantage of reducing the risk of Type I error (false 

positive), while the large sample size means that the risk 

of Type II error (false negative) is low for any nontrivial 

effect size even with a lowered alpha level. A sensitivity 

analysis delivered 99% power to detect a small effect size 

f2 > .012 in the sample specifying a multiple regression 

with 43 predictors. Our results are interpreted using effect 

size conventions (Cohen, 1992). Missing data for 

exogenous variables were estimated using Rubin’s (1978) 

procedure for multiple imputation with parameter 

estimates averaged over 100 datasets (thinned using every 

200th iteration). Syntax for all analyses is available on the 

Open Science Framework https://osf.io/75snb/. 
 
 

RESULTS 
Descriptive statistics for all variables of interest for 

Study 1a and 1b are presented in Table 1 (see 

Supplementary Tables S1 and S2 for zero-order 

correlations between all predictors for Study 1a and 1b, 

respectively). Of the participants who completed the 

survey in 2019 and before November 2021 (n = 5324), 

93.9% reported being vaccinated for COVID-19 (n = 

4997) with the remaining 6.1% indicating they had not (n 

= 327). At this stage in New Zealand’s vaccine rollout, 

roughly 75% of the eligible population had received both 

doses of the COVID-19 vaccine (Radio New Zealand, 

2021a). 
 

Study 1a – predicting 2021 unvaccinated 
status from 2019 social, health, and political 
predictors 

Results from Model 1 revealed that being younger 

(odds ratio 0.98 [99% CI 0.97–1.00]) and more deprived 

(1.08 [1.02–1.15]) were significantly associated with 

being unvaccinated for COVID-19 approximately 2 years 

later. Of the personality traits assessed, only lower levels 

of neuroticism (0.84 [0.71–0.98]) were significantly 

associated with the odds of being unvaccinated. Indicators 

of health and wellbeing also predicted vaccination status, 

as being less satisfied with one’s GP (0.87 [0.76–0.99]), 

and both higher levels of subjective health (1.18 [1.01–

1.38]) and meaning in life (1.21 [1.00–1.46]) were 

associated with the odds of being unvaccinated. Finally, 

being more politically conservative (1.19 [1.04–1.36]), 

less satisfied with government (0.90 [0.84–0.96]), having 

lower trust in the police (0.80 [0.70–0.92]) and in science 

(0.65 [0.57–0.74]) were significantly associated with 

being unvaccinated. Overall, this model explained 30.9% 

of the variance in vaccination status. 
 

Study 1b – associations between 2021 
unvaccinated status and social, health, and 
political predictors 

Results from Model 2 showed that once more, being 

younger (odds ratio 0.98 [99% CI 0.96–1.00]) and more 

deprived (1.08 [1.01–1.15]) were significantly associated 

with being unvaccinated for COVID-19. Of the 

personality traits assessed, only lower levels of 

neuroticism (0.74 [0.61–0.89]) were significantly 

associated with the odds of being unvaccinated. The only 

health and wellbeing indicator associated with the odds of 

being unvaccinated was higher levels of subjective health 

(1.21 [1.02–1.44]). Less satisfaction with the government 

(0.77 [0.71–0.85]) and having lower trust in science (0.60 

[0.52–0.69]) were significantly associated with being un-

-vaccinated for COVID-19 in 2021. In addition, not 

having a GP (0.52 [0.29–0.93]), reporting a lower sense 

of belonging (0.75 [0.62–0.91]), and lower trust in 

politicians (0.70 [0.59–0.82]) were significantly 

associated with being unvaccinated. This model explained 

51.2% of the variance in vaccination status. 

https://osf.io/75snb/
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In the final model (i.e., Model 3), we added new 

variables measured in 2021. Results revealed that being 

younger (odds ratio 0.98 [99% CI 0.96–1.00]) and more 

deprived (1.08 [1.01–1.17]) were significantly associated 

with being unvaccinated. Of the personality traits, lower 

levels of neuroticism (0.74 [0.61–0.91]) and higher levels 

of honesty-humility (1.18 [0.98–1.42]) were significantly 

associated with being unvaccinated. Also, reporting a 

lower sense of belonging (0.79 [0.64–0.97]), lower trust 

in politicians (0.81 [0.67–0.98]) and in science (0.69 

[0.60–0.80]) were associated with being unvaccinated. 

Furthermore, those with greater belief that COVID-19 

was exaggerated (1.20 [1.07–1.34]) or was due to a lab 

leak (1.28 [1.16–1.42]), and reporting lower levels of trust 

in the New Zealand government response to COVID-19 

(0.63 [0.51–0.77]) were significantly less likely to be 

vaccinated. Overall, this model explained 55.9% of the 

variance in vaccination status. 

 

DISCUSSION 
The results of our lagged analyses show that a subset 

of our theoretically relevant variables prospectively 

predict vaccination status in Aotearoa New Zealand, in the 

period following the availability of the COVID-19 

vaccine. Specifically, unvaccinated participants were 

more likely to live in more deprived areas, report more 

conservative political attitudes and less positive attitudes 

towards their GPs, Government, police and science. They 

were also more likely to endorse a greater sense of 

meaning and satisfaction with their health than were 

vaccinated participants. Of the Big Six personality 

variables, lower neuroticism predicted lower likelihood of 

vaccination (Lin & Wang, 2020). These results hint at 

two, somewhat paradoxical, patterns. First, the 

unvaccinated in this sample are more likely to report a 

societal position that is more socially, economically, or 

politically marginalised. Second, these same people tell us 

that they are more satisfied with their lives and health. 

Feeling connected to one’s local community was also 

not predictive of vaccination status, nor was subjective 

belonging. This indicates either that these variables are 

unrelated to vaccination attitudes, or are better explained 

by other variables in the dataset. Either way, this finding 

suggests that exhortations centred around collective 

responsibility to get vaccinated for your neighbours, or 

similar others, may not be a strong motivator for the 

remaining minority of New Zealanders yet to be 

vaccinated. Importantly, complacency and social process 

factors such as gender, ethnicity, and education were not 

significant predictors of vaccination status and therefore 

work against several of the negative characterisations of 

non-vaccination that have been articulated since the onset 

of COVID-19. For example, media discourse has, among 

other tropes, asserted that relatively low rates of 

vaccination among Māori have held the rest of the nation 

back from reopening post-Delta (Rātana, 2021). A counter 

to this argument is that the New Zealand vaccine roll-out 

initially prioritised vaccination for older New Zealanders, 

disadvantaging Māori peoples who are a 

disproportionately young population (only 5% of Māori 

are aged over 65, compared to 16% of non-Māori)—

strongly reaffirmed by a recent Waitangi Tribunal 

decision in late December 2021 that the Government 

response and vaccination rollout put Māori peoples at risk 

(Radio New Zealand, 2021b). Indeed, our results reinforce 

an age-effect whereby younger people are more likely to 

be unvaccinated. 

Being a parent, or having a partner, were statistically 

unrelated to vaccination status. Previous NZAVS research 

has indicated that attitudes to standard vaccinations 

among parents are important predictors of whether parents 

vaccinate their children (Lee & Sibley, 2017, 2020a). 

COVID-19 vaccination status among parents, however, 

were statistically similar to those of non-parents. 

Additionally, participants who self-identified as religious 

were no more, nor any less, likely to report being 

vaccinated. On the one hand, Destiny Church members 

have been vocally involved in the spate of anti-

vaccination and anti-mandate protests in the closing 

months of 2021 (Macdonald, 2021). On the other hand, 

Aotearoa is a famously secular nation in which religion is 

relatively un-politicised, and Destiny Church represents a 

small fraction of those who broadly identify as Christian 

(the 2018 New Zealand Census reported 1772 adherents; 

Palmer, 2019). 

Beyond the lagged predictors of vaccination status, we 

also examined the concurrent predictors of unvaccinated 

status in late 2021. Our model using the same predictors 

once more suggested that unvaccinated participants were 

younger, living in more deprived areas, reporting less 

satisfaction with the government, less trust in science, and 

greater levels of subjective health and lower levels of 

neuroticism. This underscored the importance of multiple 

antecedents to vaccine acceptance: confidence, 

constraints, and complacency. Factors related to what 

people think and feel were also associated with 

unvaccinated status, such as not having a GP, reporting 

feelings of lesser belonging, and lower trust in politicians. 

A final model with additional COVID-19 specific 

predictors also suggested that being unvaccinated was 

associated with vaccine confidence factors of increased 

levels of honesty-humility and lower trust in the New 

Zealand Government having made sensible decisions in 

managing the COVID-19 pandemic. 

While vaccination status was not associated with 

general conspiracy theory belief, those who reported 

greater beliefs in COVID-19 related scepticism that the 

virus was created in a laboratory and that the health risks 

associated with COVID-19 were exaggerated were 

significantly less likely to be vaccinated, consistent with 

recent research on the impact of conspiracy belief on 

future COVID-19 health related decisions including 

vaccination (van Prooijen et al., 2021). It may be the case 

that specific COVID-19 scepticism mediated the 

relationship between general conspiracy beliefs and 

vaccination status, in line with recent research finding an 

indirect association between general conspiracy beliefs 

and intentions to leave the EU through specific “Brexit” 

conspiracy theories (Jolley et al., 2021). These findings 

highlight the importance of social processes in 

vaccination acceptance. Finally, there were no significant 

differences between vaccinated and unvaccinated status 

on disgust sensitivity, nor health locus of control. 

As well as the specific findings relating to vaccination 

behaviour interpreted above, these results reveal that 

information contained in the NZAVS from before 
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vaccines became available in New Zealand (and even 

before the pandemic emerged) can predict vaccination 

status after availability between October 1 and November 

22 2021. The lagged model we report (i.e., Model 1) 

explained 31% of the variance in 2021 vaccination 

decisions from information collected in 2019. Moreover, 

by including indicators from 2021, Models 2 and 3 

predicted vaccination status while explaining between 51-

56% of the sample variance. Importantly, because our 

models controlled for various plausible confounders, we 

strengthen our ability to make tentative causal inferences 

of vaccination status in the absence of an experiment 

(Grosz et al., 2020). 

Our research has important implications for 

understanding and addressing motivations to vaccinate for 

future pandemics. The largely successful response early 

on during the COVID-19 pandemic of elimination and 

control in Aotearoa New Zealand was in part due to both 

the science-led response (Geoghegan et al., 2021) and 

communication efforts by the Government which fostered 

trust and mobilised support for public health measures 

prior to the availability of vaccines (Beattie & Priestley, 

2021). Our results suggest that positive attitudes and trust 

towards actors and institutions central to the pandemic 

response (i.e., GPs, Government, Police, Science) was 

predictive of future vaccination status. Public health 

messaging that is transparent, acknowledges complexity, 

risk or uncertainty, while being empathic and inclusive is 

likely to engender trust and encourages behaviour change 

(Beattie & Priestley, 2021). 

The current uptake of vaccination by 94% of eligible 

New Zealanders indicates that on average vaccine 

hesitancy is low relative to world figures (Ritchie et al., 

2021), yet there remains a small number of individuals 

who are either reluctant to or willing not to vaccinate. 

Intentions and decisions to vaccinate are not uniquely 

motivated by personal attitudes, but also depend on 

systemic factors such as the availability and access of 

vaccinations (Dubé et al., 2014). Not only does this 

research highlight the diverse factors associated with 

vaccination status in New Zealand adults, but it also 

underscores that these are not necessarily the same factors 

predictive of parental attitudes and intentions towards 

childhood vaccinations. For example, research in New 

Zealand Aotearoa indicates that unemployment, ethnicity 

and lower educational attainment were associated with 

lower confidence in childhood vaccinations among adults 

(Lee et al., 2017), whereas these factors were non-

significant predictors of prospective COVID-19 

vaccination status for adults. This suggests the need for 

more research understanding adult vaccination hesitancy, 

not merely drawing inferences from research on parental 

vaccination attitudes and intentions. Future studies are 

needed to better inform interventions targeted to those 

who are hesitant to adult vaccines. 

Another key finding and implication of our final 

model was that increased belief in COVID-19 scepticism 

was associated with being unvaccinated. These findings 

suggest the importance of actively combatting vaccine 

related scepticism that may lend itself to conspiracy 

theories during a pandemic (see Lazić & Žeželj, 2021, for 

a review of narrative vaccination interventions), given that 

belief in conspiracy theories are associated with socially 

(e.g., van Prooijen et al., 2018), economically (e.g., 

Salvador Casara et al., 2022), and politically marginalised 

groups (e.g., Uscinski & Parent, 2014). It is a wicked 

problem since the fundamental needs associated with 

belief in conspiracy theories are also those likely to be 

brought about during a global pandemic—the need for 

certainty, safety, and belonging (Douglas et al., 2017). 

There are some limitations to our research. We caution 

our audience against a direct causal interpretation of the 

coefficients presented in Study 1b (Models 2 and 3). Any 

coefficient that we report in this study is predictive of 

vaccination outcomes relative to the 36 (or 42) other 

indicators included in each of our regression models on 

the logit scale. A common fallacy in regression analysis is 

to interpret the coefficients of multiple regression models 

as mutually independent total causal effects. This “Mutual 

Adjustment Fallacy” (Green & Popham, 2019), or “Table 

2 Fallacy” (Westreich & Greenland, 2013) is 

unfortunately somewhat commonplace in the 

psychological, medical, and social sciences. In short, the 

coefficients presented here should not be interpreted as 

“like-for-like” total effect causal estimates, or even 

comparable estimates of association. 

The NZAVS contains rich participant-level measures 

repeated prior to and during the COVID-19 pandemic, at 

a national-scale. This study is important because it reveals 

the extraordinary predictive power of NZAVS indicators 

prior to vaccination availability in New Zealand to 

forecast national-level vaccination rates following New 

Zealand’s vaccine roll-out in late 2021. Overall, our 

results highlight meaningful diverse psychological and 

social mechanisms that underpin vaccinations decisions 

and underscore the importance for future research using 

the NZAVS.  
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