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Background: New Zealand’s Immunisation Programme is an important pillar in the war against COVID- 

19, making high vaccine uptake essential. This study sought to: (1) identify potential vaccine uptake rates 

among New Zealanders prior to programme rollout; (2) understand reasons for unlikelihood/likelihood of 

vaccine uptake; and, (3) explore sociodemographic differences in risk of and reasons for vaccine hesitancy. 

Methods: Data were collected in March 2021 ( n = 1,284) via a web-based survey. Respondents were a 

diverse sample of New Zealanders who were part of a large, pre-existing social research sampling frame. 

Multinomial and logit regressions were estimated to examine sociodemographic predictors of vaccine 

hesitancy and reasons for likelihood/hesitancy. 

Findings: Overall, 70% reported they would likely take the vaccine once available (i.e., very likely or 

somewhat likely). Being younger and less educated were correlated with greater vaccine hesitancy risk 

(i.e., very unlikely, somewhat likely, or unsure). Women were more likely than men to say they were 

unsure ( Relative Risk Ratio = 1.60) vs. either likely or unlikely and to identify concerns regarding personal 

health, such as potential side effects, as a reason. Men identified concerns surrounding trust in vaccines 

and the perceived exaggerated risk of COVID-19 to them and the population. 

Interpretation: Although a majority intend to take the COVID-19 vaccine once available, a sizeable minor- 

ity who were more likely to be young, female, and less educated, were unsure about or unlikely to get the 

vaccine, primarily due to perceptions of unknown future side effects. Ethnicity was not statistically associ- 

ated with vaccine hesitancy, suggesting that public health effort s aimed at increasing vaccine acceptance 

among M ̄aori and Pacific peoples—subgroups most at-risk of COVID-19 infection and morbidity—should 

focus on inequities in health care access to increase uptake. 

© 2021 The Authors. Published by Elsevier Ltd. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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RESEARCH IN CONTEXT 

Evidence before this study 

While an extant amount of survey data and literature ex- 
ists to monitor the COVID-19 vaccine rollout and vaccine hes- 
itancy in developed countries that are most impacted by the 
COVID-19 pandemic, there appears scant evidence on poten- 
tial vaccine uptake in New Zealand—a country that had yet to 
make vaccines available to the general population and where 
there was minimal community transmission of the virus. 
∗ Corresponding author. 

E-mail address: kate.prickett@vuw.ac.nz (K.C. Prickett). 
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666-6065/© 2021 The Authors. Published by Elsevier Ltd. This is an open access article u
We searched in PubMed and Google Scholar for studies 
using data collected in New Zealand, including terms such 

as “COVID-19 vaccine”, “New Zealand vaccine hesitancy” and 

“COVID-19 New Zealand.” In addition, we went directly to 
New Zealand’s Ministry of Health website—the government 
institution responsible for New Zealand’s COVID-19 Immuni- 
sation Programme—for information on surveying conducted 

by or on behalf of the Ministry. Given the limited number 
of empirical studies on potential COVID-19 vaccine uptake in 

New Zealand, we considered all publications, regardless of 
peer-review status. Prior studies on COVID-19 vaccine uptake 
in New Zealand included in our review of the existing litera- 
ture relied on social science research marketing panels that, 
while diverse, may not necessarily be representative of the 
nder the CC BY-NC-ND license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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New Zealand population. Despite different time periods for 
data collection and analytical samples being derived from dif- 
ferent panels, there was consistency across these studies in 

terms of estimated vaccine uptake, ranging from 69-74%. 

Added value of this study 

To our knowledge, this is the first study that assesses 
COVID-19 vaccine hesitancy in New Zealand in a multivari- 
ate framework, simultaneously assessing a range of sociode- 
mographic predictors to understand the relative importance 
of these different factors, such as gender, ethnicity, and age. 
In line with bivariate results from prior studies, we found 

that young people and those with less education were less 
likely to say they would take the vaccine. In contrast to 
prior studies, however, in a multivariate framework identi- 
fying as M ̄aori or Pacific was no longer statistically associ- 
ated with vaccine hesitancy, with population characteristics 
of these ethnic subgroups (primarily, being younger and less 
educated) accounting for the bivariate associations. We also 
found that women were more likely than men to be unsure 
they would take the vaccine, whereas men were more defini- 
tive in terms of both being more unlikely or likely to take 
the vaccine than being unsure—a finding masked by different 
vaccine hesitancy measurement in prior studies. 

Implications of all the available evidence 

The available evidence on COVID-19 vaccine hesitancy in 

New Zealand’s adult population is clear that a majority of 
New Zealanders are likely to take the COVID-19 vaccine once 
it becomes available to them. There is consistently, however, 
approximately 30% of the population who are still unsure or 
unlikely to take the vaccine. These people tend to be younger 
and less educated, suggesting a target group for public health 

promotions aimed at increasing confidence in the vaccine. 
Importantly, our findings suggest that public health focus on 

perceived hesitancy in the M ̄aori and Pacific populations—
subgroups that are particularly at-risk of COVID-19 infection 

and morbidity—may be misplaced. Instead, public health ef- 
forts should focus on combating the known inequities in 

health care access that may increase the risk that vaccine in- 
tention among these groups does not translate into uptake. 

One of the key public health tools in the fight against COVID-19 

s an effective vaccination programme. Effectiveness means achiev- 

ng high uptake among the general adult population, ideally suffi- 

ient to generate local herd-immunity. [1] Effectiveness also means 

quitable access, acceptability and delivery so as to avoid dispar- 

ties in care and disease outcomes. [2] New Zealand’s COVID-19 

limination strategy has been one of the most effective responses 

o the pandemic in the world, [3] resulting in a low number of 

ommunity-transmitted infections and 26 deaths since the begin- 

ing of the pandemic. [4] Given this strategy, however, widespread 

OVID-19 vaccine acceptance is an essential element for relaxing 

order controls and other strict public health measures that aim 

o stop community transmission, such as intermittent lockdowns. 

5] 

New Zealand’s COVID-19 Immunisation Programme plans to 

accinate the entire adult population (16 years and over) with 

he two-dose Pfizer/BioNTech vaccine. The Pfizer/BioNTech vaccine 

as (currently, and at the time of data collection for this study) 

 higher rate of efficacy and fewer adverse reactions than other 

OVID-19 vaccines, although all medically-approved vaccines have 

een proven safe and effective. [6-9] A four-stage approach be- 

an in February 2021 which rolled out vaccines first to border 

nd Managed Isolation Quarantine (MIQ) facility workers and those 
2 
n their households, followed by other high-risk frontline workers. 

hose at high-risk of getting very sick from COVID-19 began receiv- 

ng vaccinations in June. It is anticipated (at the time this article is 

ritten) that vaccination among the general population will roll 

ut in July 2021 in a staggered approach starting with older age 

roups (60 years and older), working down to the youngest group 

those aged 16-34 years) having access to the vaccine in October 

021. [10] 

A significant threat to the Immunisation Programme and the 

ealth of New Zealanders is low COVID-19 vaccine uptake. As other 

ountries with high rates of COVID-19 transmission and mortal- 

ty begin their COVID-19 vaccination programmes, rates of vaccine 

esitancy have tended to decline over time, such as in the UK and 

S. [ 11 , 12 ] 

In Australia, New Zealand’s closest neighbour geographically 

ho has also experienced limited COVID-19 spread and whose 

ublic health and policy responses have been similar, the rates 

f vaccine hesitancy have remained stagnant and potentially in- 

reased over time. For example, one survey conducted in April 

020 found 86% of Australians would take the vaccine once offered 

o them. [13] However later surveys have estimated the propor- 

ion of Australians unlikely to take the vaccine increasing to 24% 

y June 2020, [14] and another survey in April 2021 suggesting 

ne-third of Australians were unlikely to get vaccinated. [15] These 

tudies have also found sociodemographic disparities in vaccine 

esitancy, with young people and those with lower educational at- 

ainment more likely to be vaccine hesitant. [ 13 , 14 ] 

There is limited understanding of COVID-19 vaccine hesitancy in 

ew Zealand. A research factsheet from the Ministry of Health us- 

ng data collected between March 26 and April 1 2021 noted that 

ikelihood of vaccine uptake has remained consistent with prior 

stimates, with approximately 69% of the adult population likely 

o take the COVID-19 vaccine once it becomes available to them. 

16] This proportion aligns with more thorough research for the 

inistry of Health from data collected in both September and De- 

ember 2020, and another survey conducted in July 2020 where 

4% said they intended to get vaccinated against COVID-19, [17] al- 

hough there were signs that people were becoming less certain 

hat they would take the vaccine over time and that certainty may 

e unequal within important population subgroups. [18] Women, 

ounger people, and M ̄aori (Indigenous New Zealanders; 17% of the 

opulation [19] ) and Pacific peoples (those from or with ancestry 

rom islands in the Pacific region; 8% of the population [19] ) re- 

orted higher rates of vaccine hesitancy. These patterns are cause 

or greater concern, especially among M ̄aori and Pacific, who face 

igher risks from COVID-19 disease, [20] and which are situated 

ithin the context of broader pre-existing patterns of inequitable 

ccess to health care and in health outcomes generally, [21-24] and 

n vaccination coverage, specifically. [ 25 , 26 ] 

Reasons for COVID-19 vaccine hesitancy most often included 

oncerns around the vaccine’s safety and potential side effects. 

11] Given increases in misinformation and conspiracy theories re- 

arding COVID-19 vaccination in recent months [27] and a major- 

ty of New Zealanders indicating they get some information about 

OVID-19 vaccine from social media [18] —an environment partic- 

larly adept at spreading COVID-19 misinformation [ 28 , 29 ]—it is 

mportant to gauge how these hesitancy rates may have changed 

eading up to vaccine roll-out, and therefore, how the strategy 

ust adapt to support the COVID-19 elimination strategy and avoid 

xacerbating health inequities. 

Moreover, these recent studies have focused on the negative 

easons why people are unlikely to get the vaccine and have not 

ocussed on the positive reasons why one might take the vac- 

ine, which may be just as salient from a public policy perspec- 

ive. For example, one study using data collected between June-July 

020 found that the most common reasons New Zealanders would 



K.C. Prickett, H. Habibi and P.A. Carr The Lancet Regional Health - Western Pacific 14 (2021) 100241 

b

(

o

g

q

a

1

r

o

t

m

s

t

a

i

t

l

h

a

t

r

t

o

n

c

u

t

p

i

t

1

1

n

n

Z

s

M

t

v

c

k

k

t

v

s

b

w

t

s

s

f

2

a

t

w

b

F

s

N

i

(

y

i  

C

fi

a

f

b

(

t

w

T

i

t

t

C

T

s

r

a

1

h

3

a

(

o

w

c

s

s

t

b

l

w

a

l

s

a

l

l

l

t

s

c

i

ticipate but would have been screened out had their particular quota of sociode- 

mographic characteristics been met.The cut-off of around 2,0 0 0 respondents was 

due to costs of implementing the survey, which are a combination of fixed costs 

for survey development and programming/scripting, and variable costs for number 
e vaccinated were to protect themselves (62%) and their family 

62%), to avoid getting seriously ill (52%), and to feel safe around 

ther people (51%). People were less likely to report they would 

et the vaccine because their doctor recommended it (23%). [30] 

To address these gaps, this study has three primary research 

uestions. First, what are the rates of COVID-19 vaccine hesitancy 

nd acceptability among a diverse sample of New Zealanders ( n = 

,284) prior to the nationwide COVID-19 Immunisation Programme 

ollout to the general population (scheduled for July 2021)? Sec- 

nd, what are the sociodemographic predictors of vaccine hesi- 

ancy and acceptance? Importantly, we examine this question in a 

ultivariate framework to understand the relative importance of 

pecific sociodemographic predictors, expecting to find that cer- 

ain characteristics that have been emphasised in prior research 

s key drivers of vaccine acceptance inequities, such as ethnic- 

ty, may be partially explained by other factors overrepresented in 

hese groups (e.g., lower educational attainment, young age popu- 

ation profile). Third, what are the reasons why people are vaccine 

esitant and the reasons why others are likely to get the vaccine, 

nd how do these reasons differ by sociodemographic characteris- 

ics? Understanding this reasoning can point to sources of health 

esilience within the COVID-19 elimination strategy, such as mo- 

ivations for vaccine acceptance among groups with higher rates 

f vaccine hesitancy, and can ensure that a comprehensive vacci- 

ation programme includes opportunities to maximise access to, 

onfidence in, and motivation to vaccinate among the general pop- 

lation and important sub-groups. Moreover, in a globalised world 

he findings can provide insight into vaccination intention among 

opulations least exposed to detrimental health ramifications dur- 

ng pandemics, but whose willingness to be vaccinated is impor- 

ant for global success in defeating viruses and infectious disease. 

. Methods 

.1. Data and sample 

Data come from the Life in Lockdown survey, a longitudi- 

al data collection effort aimed at examining the impact of the 

ationwide Alert Level 4 lockdown (March-April 2020) on New 

ealanders’ economic and social wellbeing. [31] The web-based, 

elf-administered survey was designed by researchers at the Roy 

cKenzie Centre for the Study of Families and Children and 

he Institute for Governance and Policy Studies at Victoria Uni- 

ersity of Wellington. Colmar Brunton—a social research firm—

ontacted participants via email through their existing social mar- 

eting sampling frame of over 10 0,0 0 0 New Zealanders. Using 

nown information on several key sociodemographic characteris- 

ics of sampling frame members, typically underrepresented sur- 

ey takers (e.g., M ̄aori and Pacific ethnicity, young men) were 

ent a survey invitation first, with other groups contacted in 

atches on subsequent days. 1 Respondents in the first survey 

ave (i.e., Wave 1) who clicked on the survey link were taken 

o a set of screening questions, where respondents were then 

creened by gender, age, income, region, and ethnicity to ensure a 

ocio-demographically-diverse sample, with weights created to in- 

er nationally-representative estimates. The survey concluded once 

,0 0 0 responses were collected. 2 
1 We note an unforeseen implication of this strategy: due to the lockdown being 

n unusual period, subgroups that are typically harder-to-reach responded faster 

han usual, ending with an overrepresention of, for example, young men. Survey 

eights correct for this overrepresentation. 
2 It is not possible to calculate a typical response rate (number responded / num- 

er contacted) given the survey closed once around 2,0 0 0 responses were reached. 

or example, those who were extended an invitation to participate may have re- 

ponded had the survey not closed. As another, others would have tried to par- 

o

r

1

r

l

t

a

3 
Data were collected in April 2020 (Wave 1; n = 2,002) when 

ew Zealand was in its strictest lockdown stage (Alert Level 4), 

n July 2020 when the country was back in its most relaxed stage 

Level 1; Wave 2; n = 1,466; 73% of Wave 1 respondents), and one 

ear later between March 16-21, 2021, when New Zealand was also 

n Alert Level 1 (Wave 3; n = 1,310; 65% of Wave 1 respondents).

OVID-19 vaccine uptake questions were only asked at Wave 3. The 

nal analytical sample consists of 1,284 respondents aged 18 years 

nd older who participated in Wave 3 of the study (dropping 692 

rom the initial 2,002 Wave 1 respondents who exited the study 

y Wave 3) and who answered questions on vaccine hesitancy 

dropping 23 who were either missing or preferred not to answer 

he question). Three respondents who identified as gender diverse 

ere excluded because of multicollinearity issues in the models. 3 

hose who exited the study were more likely to be younger and 

dentify as an ethnic minority, have slightly lower levels of educa- 

ional attainment, and moderately more likely to report being male 

han those who remained. 4 

More information on the study design can be found in the 

hecklist for Reporting Results of Internet E-Surveys (CHERRIES) in 

able A2 in the appendix. [32] 

Variables. The key outcome variables were likelihood of and rea- 

ons for COVID-19 vaccine uptake or hesitancy . These questions and 

esponse options came from the Opinions and Lifestyle Survey, 

 weekly survey conducted in Great Britain during the COVID- 

9 pandemic [33] and the Understanding Society survey, a UK 

ousehold longitudinal study, [34] and were only asked at Wave 

 (March 2021). To measure vaccine hesitancy, respondents were 

sked “How likely are you to get vaccinated for the coronavirus 

COVID-19) once the vaccine is available to you?”, with response 

ptions including Very unlikely, Somewhat unlikely, Unsure, Some- 

hat likely, and Very likely. Respondents were also able to indi- 

ate whether they had already received the vaccine (no one in this 

ample) or prefer not to say ( n = 8; excluded from the analytical 

ample). For the multinomial regressions predicting vaccine hesi- 

ancy, responses were recoded into three groups: 1) unlikely (com- 

ining very unlikely and somewhat unlikely); 2) unsure; and, 3) 

ikely (combining very likely and somewhat likely). 

Respondents who indicated that they were very unlikely, some- 

hat unlikely, or unsure if they would take the vaccine were given 

 list of potential reasons, including the option to specify non- 

isted reasons, for why they were unlikely to take the vaccine. Re- 

pondents who chose more than one reason were subsequently 

sked to identify the most important reason of those that they se- 

ected. Symmetrically, respondents who indicated they were very 

ikely or somewhat likely to take the vaccine were asked a simi- 

arly structured series of questions, where they were asked to iden- 

ify the reasons why they were likely to take the vaccine. 5 

We explore differences in vaccine hesitancy across a range of 

ociodemographic characteristics that may influence uptake, in- 

luding those previously shown to be associated with vaccine hes- 

tancy (e.g., age, gender, ethnicity, education), and also other po- 
f survey responses. Approximately 2,0 0 0 respondents for Wave 1 was deemed a 

easonably safe number of respondents in order to have a sample size of at least 

,0 0 0 in the Wave 2 follow-up survey (based on a 50% rate of attrition). The actual 

esponse rate for Waves 2 and 3 exceeded expectations. 
3 All three respondents said they were “very likely” to take the COVID-19 vaccine. 
4 More information on sociodemographic differences betweeen those in the ana- 

ytical sample versus those who attrited from the study can be found in Table A1 in 

he appendix. 
5 The survey questions and response on likelihood of COVID-19 vaccine uptake 

nd reasons for acceptance/hesitancy can be found in Table A3 in the appendix. 



K.C. Prickett, H. Habibi and P.A. Carr The Lancet Regional Health - Western Pacific 14 (2021) 100241 

t

h

v

r

S

(

2

o

v

e

(

c

N

h

h

N

c

c

u

(

t

M

r

F

v

w

c

p

g

c

g

u

t

i

i

c

a

(

i

(

a

s

f

i

t

d

i

A

i

g

v

I

t

a

t

I

t

t

a

3

t

u

s

1

1

g

o

2

2

p

s

w

c

l

4

w

p

g

l

t

l

s

1

p

c

t

v

h

a

l

i

t

i

ential variables that tap into people’s social support (e.g., house- 

old structure), exposure to others (e.g., work status), and potential 

irus exposure (e.g., differences in prior community spread across 

egions). These variables were collected across the study waves. 

ociodemographic characteristics collected at Wave 1 included: age 

coded into six dummy variables indicating respondent aged 18- 

4 years; 35-44 years; 45-54 years; 55-64 years; or 65 years and 

lder); gender ( 1 = female ) 6 ; ethnicity (mutually-exclusive dummy 

ariables indicating European/P ̄akeh ̄a; M ̄aori; Pacific; Asian; Other 

thnicity (predominately Indian)) 7 ; and educational attainment 

three dummy variables indicating primary/secondary school edu- 

ation; diploma; or university/postgraduate degree); Nativity ( 1 = 

ew Zealand born) was captured in Wave 2. Respondents’ annual 

ousehold income (series of dummy variables ranging from house- 

old incomes at NZ$30,0 0 0 per annum or less through to over 

Z$150,0 0 0), 8 household structure (two parents with dependent 

hildren; single parent; living alone; partnered with no dependent 

hildren; some other living arrangement), work status (employed; 

nemployed; not in the labour force), and public health unit region 

12 dummy variables) 9 were captured at Wave 3. 10 

Analyses. We examined vaccine hesitancy and reasons for hesi- 

ancy or uptake using both a bivariate and multivariate approach. 

ultinomial logistic regressions were used to assess competing 

isks between being unlikely, unsure, or likely to get the vaccine. 

irst, we examined the competing risks of being likely to take the 

accine as the reference group versus unlikely and unsure. Second, 

e examined the competing risk of being unlikely to take the vac- 

ine as the reference group versus unsure in order to have com- 

eting risk comparisons across all three categories. Six logit re- 

ressions were used to predict the odds of identifying the six most 

ited reasons why respondents were unlikely or unsure they would 

et the vaccine among those who indicated they were unlikely or 

nsure of getting the vaccine. This process was replicated among 

he sample who said they were likely to get the vaccine, predict- 

ng the six most cited reasons why. All covariates were included 

n the multivariate models. All data cleaning and analyses were 

onducted in Stata. Multiple imputation was used for the small 

mount of item-level missing data on five independent variables 

 < 1.0% of analytical data). 11 Listwise deletion would have resulted 

n 259 respondents dropped from the vaccine hesitancy analyses 

20.2% of the analytic sample), 77 respondents dropped from the 

nalyses of reasons for vaccine hesitancy (20.5% of the analytic 

ample), and 182 respondents dropped from analyses of reasons 

or vaccine acceptance (20.0% of the analytic sample). The multiple 

mputation constructed 100 imputed datasets which were analysed 

hrough the suite of mi estimate commands. Weights were applied 
6 We do not report results for the three respondents who identified as gender 

iverse. 
7 Respondents were able to select multiple ethnicities, which were then recoded 

n prioritised, mutually-exclusive categories in the following order: M ̄aori, Pacific; 

sian; NZ European/P ̄akeha; Other ethnicities. 
8 These categories convert to around US$21,0 0 0 / €17,60 0 or less in the lowest 

ncome category through to over US$105,0 0 0 / €88,20 0 in the highest income cate- 

ory, as of June 2021. 
9 Public health unit areas represent regions that administer public health ser- 

ices. Moreover, areas with large urban centres were more likely to have Managed 

solation Quarantines facilities, and hence, higher risk of COVID-19 transmission into 

he community. In particular, Auckland city was most impacted, experiencing three 

dditional regional lockdowns in response to community transmission from infec- 

ions in MIQ during the year since the nationwide lockdown (March-April 2020). 

nformation on urbanicity/rurality was not collected. 
10 Income, household structure, work status, and public health unit region were 

ime-varying variables captured at each data collection. We use the measures cap- 

ured at wave 3, and hence, most temporal to the outcome being examined. 
11 Covariates with missing data included nativity ( n = 162 missing); educational 

ttainment ( n = 11); household income ( n = 95); age ( n = 4); and, ethnicity ( n = 

). 
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4 
o the bivariate statistics that adjusted to New Zealand adult pop- 

lation proportions for age, gender, income, region, and household 

tructure. 

.2. Role of funding source 

There was no funding source for this study. 

.3. Human ethics approval 

Human ethics approval (Application ID 0 0 0 0 029123) was 

ranted as a Category B study (low risk) by the Victoria University 

f Wellington Human Ethics Committee. 

. Results 

.1. COVID-19 vaccine hesitancy and uptake likelihood 

Table 1 presents COVID-19 vaccine hesitancy for the total sam- 

le and across key sociodemographic characteristics, as well as de- 

cription of the sample. Overall, 70.7% of the sample indicated they 

ere very likely (56.0%) or somewhat likely (14.8%) to take the vac- 

ine once it became available to them. Of the 14.2% that were un- 

ikely to take the vaccine, 9.6% said they were very unlikely and 

.6% said they were somewhat unlikely. A further 15.1% said they 

ere unsure. 

Examining key sociodemographic characteristics, younger peo- 

le reported lower rates of vaccine acceptance compared to older 

roups, ranging from 62.1% of 18-24 years saying they were very 

ikely or somewhat likely to take the vaccine through to 79.9% of 

hose aged 65 years and older. Men were more definitive in their 

ikelihood of vaccine uptake. Although women and men reported 

imilar rates of vaccine acceptance (70.0% vs. 71.5%, respectively), 

6.3% of men reported they were unlikely to take the vaccine com- 

ared with 12.3% of women. A greater share of women (17.7%) 

ompared to men (12.2%) said they were unsure they would get 

he vaccine. 

Respondents who identified as M ̄aori reported lower rates of 

accine acceptance (64.8% vs. 70.7% among the total sample) and 

igher rates of being unlikely to take the vaccine (21.5% vs. 14.2% 

mong the total sample).There were statistically similar rates of 

ikelihood and unlikelihood of vaccine uptake among the remain- 

ng ethnic groups. A greater share of those born overseas reported 

hey would likely take the vaccine (72.3%) compared to those born 

n New Zealand (69.8%). 

Those with undergraduate or postgraduate degrees reported 

igher rates of vaccine acceptance (77.8% vs. 66.3% and 66.2% 

mong those with only primary/secondary school education or a 

ost-secondary education diploma, respectively). Higher income 

ouseholds also reported higher rates of vaccine acceptance and 

ower rates of vaccine hesitancy compared with lower income 

ouseholds. 

Table 2 tests the robustness of these bivariate associations us- 

ng multinomial logistic regression models to identify which asso- 

iations remain statistically significant predictors of vaccine hesi- 

ancy, net of other sociodemographic factors. In line with the bi- 

ariate findings, age was statistically associated with being unsure 

ersus likely get the vaccine, however there was not a statistically 

ignificant difference in the likelihood of being unlikely to get the 

accine versus likely. Those aged 25-34 years old were closed to 

our and half times ( Relative Risk Ratio [RRR] = 4.42, 95% Confi- 

ence Intervals [CI] [2.03, 9.61]) more likely at risk of saying they 

ere unsure they would take the vaccine (vs. likely) compared to 

hose 65 years and older. Those aged 35-44 years were three and a 

alf times ( RRR = 3.51, [1.62, 7.59]) as likely to be at risk of saying
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Table 1 

Likelihood of getting the COVID-19 vaccine (n = 1,284) 

Total Very unlikely Somewhat unlikely Unsure Somewhat likely Very likely 

n Column % % % % % % 

Total 1,284 100.00 9.60 4.60 15.07 14.77 55.96 

Age (years) 

18-24 81 8.69 10.98 8.78 18.20 15.97 46.08 

25-34 175 18.51 11.92 5.08 16.68 13.45 52.86 

35-44 255 13.82 10.24 2.62 20.70 19.16 47.28 

45-54 290 19.91 8.40 5.99 13.11 21.35 51.15 

55-64 256 20.21 7.77 4.33 17.22 13.41 57.27 

65 + 223 18.87 9.59 2.52 7.95 7.06 72.87 

Gender 

Female 550 51.72 8.20 4.08 17.71 14.52 55.49 

Male 734 48.28 11.10 5.15 12.24 15.04 56.47 

Ethnicity 

European/P ̄akeh ̄a 798 65.86 8.62 4.51 15.08 12.36 59.43 

M ̄aori 165 13.32 13.59 7.86 13.71 18.70 46.14 

Pacific 81 5.41 7.87 5.83 15.94 19.12 51.23 

Asian 134 8.92 10.31 2.04 18.25 25.52 43.88 

Other 106 6.50 11.75 1.34 12.77 12.80 61.35 

Nativity 

NZ born 829 76.79 9.65 4.62 15.98 14.94 54.81 

Not born in NZ 293 23.21 8.67 2.63 16.46 11.89 60.36 

Educational attainment 

Primary/Secondary school 336 27.42 12.65 2.90 18.27 14.61 51.57 

Diploma 425 33.79 12.05 6.41 15.21 12.11 54.23 

Undergraduate/Postgraduate degree 512 38.79 5.35 4.31 12.58 17.43 60.34 

Annual household income (NZ$) 

$50,000 or less 360 37.91 9.80 4.63 15.79 13.19 56.59 

$50,001-$70,000 186 14.52 12.74 7.99 16.67 10.95 51.65 

$70,001-$100,000 240 18.63 7.34 4.21 15.37 17.35 55.73 

$100,001-$150,000 236 18.09 6.63 4.75 14.01 21.01 53.61 

More than $150,000 167 10.86 8.21 2.94 8.05 10.62 70.18 

Family structure 

Two parents with dependent children 401 20.44 12.61 3.24 16.96 20.06 47.13 

Single parent 64 4.61 19.29 9.54 19.92 11.55 39.71 

Living alone 130 16.19 9.59 7.79 11.56 13.10 57.96 

Partner, no dependent children 528 45.64 7.73 4.16 14.20 12.12 61.78 

Other 161 13.12 8.01 2.52 17.78 18.95 52.73 

Work status 

Employed 881 65.61 9.00 4.72 16.06 15.92 54.29 

Unemployed 69 5.57 11.36 8.17 21.64 19.27 39.56 

Not working 334 28.82 10.63 3.61 11.54 11.29 62.93 

Public Health Unit region 

Northland 49 3.93 12.97 5.71 15.48 1.66 64.18 

Auckland 432 33.13 8.21 3.61 14.85 17.18 56.15 

Waikato, Northern Ruapehu 126 9.77 7.92 8.07 20.65 12.95 50.41 

Whakatane, Tauranga, Rotorua, Taupo 66 6.24 17.00 5.05 13.71 9.58 54.65 

Gisborne/Tairawhiti 18 0.87 8.39 0.00 22.86 7.07 61.69 

Hawke’s Bay 43 3.33 3.08 4.70 16.98 9.32 65.92 

Taranaki 33 2.33 18.35 0.00 17.66 10.41 53.57 

Manawatu, Whanganui, South Ruapehu 66 4.83 8.88 0.00 20.23 23.46 47.43 

Wellington, Hutt Valley, Wairarapa 148 11.06 10.88 3.65 9.37 13.58 62.52 

Nelson-Marlborough 40 3.52 6.58 17.92 9.19 14.45 51.85 

Canterbury, West Coast 180 13.62 4.30 3.91 16.48 17.72 57.59 

Otago, Southland 83 7.37 20.13 4.71 12.38 13.29 49.49 

Unweighted n s, weighted %s. Sum of subgroups may not total to 1,284 due to missing values. 
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hey were unsure if they would take the vaccine (vs. likely) com- 

ared to those 65 years or older, whereas those aged 55-64 years 

ere over twice as likely ( RRR = 2.36, [1.20, 4.67]) to be at risk

f being unsure (vs. likely) compared with those 65 years or older. 

here was no statistical difference in vaccine hesitancy between 

he youngest age group (i.e., 18-24 years), those aged 45-54 years, 

nd those aged 65 years and older. 

Women were not statistically different to men in their risk 

f being unlikely to receive the vaccine versus being likely, net 

f other sociodemographic characteristics. Women, however, were 

ore likely to be unsure they would get the vaccine compared 

ith men. Women were 60.0% ( RRR = 1.60, [1.14, 2.24]) greater 

isk of being unsure versus likely to get the vaccine compared with 

en, but also over twice as likely ( RRR = 2.15, [1.36, 3.39]) of being
5 
nsure than unlikely to get the vaccine compared with men. Taken 

ogether, men were as likely as women to be at risk of saying they 

ere unlikely to get the vaccine, whereas women were more likely 

o be unsure. 

Higher educational attainment was strongly related to being 

ikely to take the vaccine. Those without university or postgraduate 

egrees were most at risk of being unlikely to get the vaccine, with 

hose with a primary/secondary school qualification only being 1.8 

imes ( RRR = 1.80, [1.09, 2.96]) and those with a post-secondary 

iploma 2.5 times ( RRR = 2.47, [1.59, 3.85]) at greater risk of be- 

ng unlikely to take the vaccine (vs. likely). Those without univer- 

ity/postgraduate degrees were also at greater risk of being unsure 

han likely. Neither household income or ethnicity was correlated 

ith vaccine hesitancy. 
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Table 2 

Multinomial regressions predicting COVID-19 vaccine acceptance ( n = 1,284) 

Reference: Likely Reference: Unlikely 

vs. unlikely vs. unsure vs. unsure 

RRR [95% CI] RRR [95% CI] RRR [95% CI] 

(std. err.) (std. err.) (std. err.) 

Age (ref: 65 + years) 

18-24 years 2.37 [0.99 - 5.69] 1.99 [0.80 - 4.91] 0.84 [0.26 - 2.66] 

(1.06) (0.92) (0.49) 

25-34 years 1.83 [0.85 - 3.95] 4.42 [2.03 - 9.61] 2.41 [0.89 - 6.56] 

(0.72) (1.75) (1.23) 

35-44 years 1.16 [0.54 - 2.49] 3.51 [1.62 - 7.59] 3.02 [1.11 - 8.22] 

(0.45) (1.38) (1.54) 

45-54 years 1.09 [0.55 - 2.17] 1.79 [0.85 - 3.75] 1.64 [0.64 - 4.21] 

(0.38) (0.68) (0.79) 

55-64 years 1.44 [0.77 - 2.69] 2.36 [1.20 - 4.67] 1.64 [0.70 - 3.88] 

(0.46) (0.82) (0.72) 

Gender (ref: male) 

Female 0.74 [0.51 - 1.08] 1.60 [1.14 - 2.24] 2.15 [1.36 - 3.39] 

(0.14) (0.28) (0.50) 

Ethnicity (ref: European/P ̄akeh ̄a) 

M ̄aori 1.53 [0.95 - 2.46] 1.10 [0.66 - 1.81] 0.72 [0.39 - 1.33] 

(0.37) (0.28) (0.23) 

Pacific 1.02 [0.48 - 2.20] 1.23 [0.65 - 2.33] 1.20 [0.49 - 2.95] 

(0.40) (0.40) (0.55) 

Asian 1.15 [0.58 - 2.31] 1.55 [0.87 - 2.77] 1.34 [0.59 - 3.06] 

(0.41) (0.46) (0.56) 

Other 0.97 [0.47 - 2.03] 0.74 [0.36 - 1.54] 0.76 [0.29 - 1.98] 

(0.37) (0.28) (0.37) 

Nativity (ref: NZ born) 

Not born in NZ 0.95 [0.57 - 1.58] 1.03 [0.65 - 1.63] 1.08 [0.58 - 2.02] 

(0.24) (0.24) (0.34) 

Educational attainment (ref: 

undergraduate/ postgraduate degree) 

Primary/Secondary school 1.80 [1.09 - 2.96] 1.82 [1.16 - 2.86] 1.01 [0.55 - 1.88] 

(0.46) (0.42) (0.32) 

Diploma 2.47 [1.59 - 3.85] 1.53 [1.01 - 2.32] 0.62 + [0.36 - 1.08] 

(0.56) (0.33) (0.18) 

Annual household income (ref: More 

than $150,000) 

$50,000 or less 1.38 [0.68 - 2.80] 1.99 [0.99 - 3.98] 1.44 [0.58 - 3.57] 

(0.50) (0.70) (0.67) 

$50,001-$70,000 1.52 [0.77 - 3.02] 1.68 [0.85 - 3.35] 1.11 [0.45 - 2.70] 

(0.53) (0.59) (0.50) 

$70,001-$100,000 0.96 [0.49 - 1.91] 1.76 [0.93 - 3.32] 1.82 [0.77 - 4.34] 

(0.34) (0.57) (0.81) 

$100,001-$150,000 0.94 [0.47 - 1.85] 1.26 [0.67 - 2.38] 1.34 [0.56 - 3.22] 

(0.32) (0.41) (0.60) 

Family structure (ref: Two parents, 

dependent children) 

Single parent 1.58 [0.78 - 3.21] 1.04 [0.48 - 2.25] 0.66 [0.27 - 1.62] 

(0.57) (0.41) (0.30) 

Living alone 0.78 [0.42 - 1.47] 0.44 [0.21 - 0.93] 0.56 [0.23 - 1.38] 

(0.25) (0.17) (0.26) 

Partner, no dependent children 0.56 [0.34 - 0.92] 1.05 [0.67 - 1.65] 1.89 [1.02 - 3.50] 

(0.14) (0.24) (0.60) 

Other 0.45 [0.23 - 0.89] 0.87 [0.49 - 1.54] 1.94 [0.86 - 4.36] 

(0.16) (0.25) (0.80) 

Work status (ref: employed) 

Unemployed 1.08 [0.52 - 2.26] 0.76 [0.35 - 1.62] 0.70 [0.27 - 1.81] 

(0.41) (0.29) (0.34) 

Not working 1.13 [0.67 - 1.91] 0.71 [0.43 - 1.18] 0.63 [0.33 - 1.21] 

(0.30) (0.18) (0.21) 

Region (ref: Auckland) 

Northland 1.61 [0.71 - 3.65] 1.08 [0.44 - 2.69] 0.67 [0.22 - 2.01] 

(0.67) (0.50) (0.38) 

Waikato, Northern Ruapehu 1.10 [0.59 - 2.02] 1.09 [0.62 - 1.93] 1.00 [0.47 - 2.12] 

(0.34) (0.32) (0.38) 

Whakatane, Tauranga, Rotorua, Taupo 1.68 [0.84 - 3.35] 0.84 [0.37 - 1.93] 0.50 [0.19 - 1.31] 

(0.59) (0.36) (0.25) 

Gisborne/Tairawhiti 0.86 [0.18 - 4.21] 1.66 [0.47 - 5.88] 1.93 [0.32 - 

11.79] 

(0.70) (1.07) (1.78) 

Hawke’s Bay 0.49 [0.14 - 1.74] 1.26 [0.55 - 2.93] 2.56 [0.63 - 

10.43] 

(0.32) (0.54) (1.83) 

( continued on next page ) 
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Table 2 ( continued ) 

Reference: Likely Reference: Unlikely 

vs. unlikely vs. unsure vs. unsure 

RRR [95% CI] RRR [95% CI] RRR [95% CI] 

(std. err.) (std. err.) (std. err.) 

Taranaki 1.09 [0.40 - 2.96] 0.75 [0.24 - 2.35] 0.69 [0.17 - 2.73] 

(0.56) (0.44) (0.48) 

Manawatu, Whanganui, South 

Ruapehu 

1.13 [0.50 - 2.55] 1.49 [0.75 - 2.97] 1.31 [0.51 - 3.39] 

(0.47) (0.52) (0.64) 

Wellington, Hutt Valley, Wairarapa 0.68 [0.36 - 1.31] 0.66 [0.37 - 1.20] 0.97 [0.43 - 2.20] 

(0.23) (0.20) (0.41) 

Nelson-Marlborough 1.07 [0.42 - 2.74] 0.66 [0.22 - 2.03] 0.62 [0.16 - 2.34] 

(0.51) (0.38) (0.42) 

Canterbury, West Coast 0.79 [0.44 - 1.44] 0.96 [0.58 - 1.58] 1.21 [0.59 - 2.46] 

(0.24) (0.24) (0.44) 

Otago, Southland 1.89 [1.00 - 3.58] 0.55 [0.25 - 1.22] 0.29 [0.12 - 0.73] 

(0.62) (0.22) (0.14) 

Constant 0.10 [0.04 - 0.27] 0.04 [0.01 - 0.10] 0.37 [0.11 - 1.32] 

(0.04) (0.02) (0.33) 

Pseudo R 2 .07 .07 .07 

N 1,284 1,284 1,284 

RRR = Relative risk ratio. CI = Confidence intervals. 

Figure 1. Reasons why unlikely or unsure of getting the COVID-19 vaccine ( n = 375) 

Note. Weighted %s. 
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.2. Reasons for vaccine hesitancy 

Among those who were unsure or unlikely to take the COVID- 

9 vaccine, 40.1% selected just one reason, 24.8% selected two rea- 

ons, 14.6% gave three reasons, and a further 11.8% offered four or 

ore reasons. The remaining 8.7% offered no explicit reason. 12 

Figure 1 displays the reasons why respondents were unlikely to 

r unsure about receiving the COVID-19 vaccine. The primary con- 

erns were potential unknown long-term effects (63.7% of vaccine 

esitant respondents), followed by those concerned about the side 
12 Full set of results presented in Table A4 in the appendix. 

s

l

7 
ffects (46.7%), and those who thought their chances of becoming 

eriously ill if they caught COVID-19 were low (16.2%). Very few re- 

pondents cited being protected by herd immunity (3.0% of those 

nlikely or unsure; 15 people), not having time (1.0%; five people), 

r being advised by a health or medical professional to not get the 

accine (0.21%; one person) as a reason. 

Respondents were also asked, of the reasons they identified, 

hich was the most important reason. The pattern of results were 

imilar to when respondents were asked to select any number of 

easons—that is, reasons that a larger proportion of respondents 

uggested was influencing their vaccine hesitancy were also more 

ikely to be selected as the most important reason. Worried about 
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Figure 2. Odds likelihood of reporting reason for women compared to men ( n = 375) 

Note. Errors bars represent 95% confidence intervals. Error bars that overlap at 1.0 on the y-axis indicate differences between women and men were not statistically significant 

at traditional levels. Models control for: age, ethnicity, nativity, educational attainment, household income, household structure, work status, and region of residence. Full 

model results presented in Table A2 in the appendix. 
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nknown future effects of the vaccines was most often listed as 

he most important reason, with close to half (48.2%) of respon- 

ents selecting this reason, followed by being worried about the 

ide effects (15.6%). 

Several key findings emerged when estimating a series of logit 

egressions to examine the association between key sociodemo- 

raphic characteristics and reasons for being unlikely or unsure 

f taking the vaccine ( Figure 2 ). 13 First, women were more likely 

han men to report reasons related to the potential impact of the 

accine on their health, with women over three times more likely 

 Odds Ratio [OR] = 3.20, [1.84, 5.57]) to say they were worried 

bout unknown future effects of the vaccine and 1.7 times more 

ikely ( OR = 1.7, [1.02, 2.28]) to say they were worried about vac- 

ine’s side effects. Women were less likely than men to say that 

he chances were low they would become seriously unwell if they 

aught COVID-19 ( OR = 0.48, [0.24, 0.97]) and that the impact of 

OVID-19 was being greatly exaggerated ( OR = 0.29, [0.12, 0.68]). 

eople aged between 25-34 years, 35-44 years, 45-54 years, and 

5-64 years were between 2.6 and 4.6 times more likely to report 

hey were worried about unknown future vaccine effects than peo- 

le aged 65 and older. 

.3. Reasons for likelihood of COVID-19 vaccine uptake 

Those who reported they were likely to take the COVID-19 vac- 

ine were more likely than vaccine hesitant respondents to cite 

ultiple reasons for their choice. This was despite potential vac- 

ine takers having fewer response options available to select than 

accine hesitant respondents. A small majority (51.0%) of likely vac- 

ine takers selected four reasons or more, 12.2% selected three rea- 
13 Full set of results presented in Table A5 in the appendix. 

8 
ons, 9.3% selected two reasons, and 25.5% selected one reason. 

wo percent gave no reason. 14 

Figure 2 displays the reasons why respondents were likely to 

eceive the vaccine. Close to three-quarters of respondents (72.6%) 

ited they wanted to prevent catching COVID-19 or getting very 

ll from it and two-thirds (66.1%) identified protecting others from 

atching COVID-19. Another 56.0% said to help their community 

et back to normal and 53.5% cited that they would get the vaccine 

ecause it would not work unless most people in New Zealand got 

he vaccine. Among those who selected ‘other’ and gave a reason 

3.3%), the majority noted the ability to travel as being important 

n their decision ( Figure 3 ). 

When asked to identify the most important reason why they 

ere likely to take the vaccine, there was more variability in re- 

ponses among those likely to get the vaccine than those who 

ere unlikely. Close to four in ten (39.4%) of likely vaccine takers 

aid the most important reason influencing them to get the vac- 

ine was to stop them from catching COVID-19 or getting very ill if 

hey caught it. Protecting other people from catching COVID-19 and 

he vaccine not working unless most people in New Zealand got it 

ere both identified as the most important reason by 17.0% of the 

ample. Helping the community get back to normal was identified 

y 8.8% of the sample as being the most important reason for get- 

ing the vaccine. 

Examining the associations between key sociodemographic 

haracteristics and reason for being likely to take the COVID-19 

accine through a series of logit regression models, age, gender, 

thnicity, education, and income were all statistically significant 

redictors. 15 Those aged 18-24 years ( OR = 0.33, [0.14, 0.74]) and 

5-34 years ( OR = 0.38, [0.18, 0.78]) were less likely to report that 
14 Full set of results presented in Table A6 in the appendix. 
15 Full set of results presented in Table A7 in the appendix. 
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Figure 3. Reasons likely to take the COVID-19 vaccine ( n = 909) 

Note. Weighted %s. 
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 reason for getting the vaccine was to stop them from catch- 

ng or getting very ill from COVID-19 compared to those 65 years 

nd older. Those 35-44 years ( OR = 0.30, [0.16, 0.56]), 45-54 years 

 OR = 0.41, [0.24, 0.72]), and 55-64 years ( OR = 0.59, [0.36, 0.97])

ere less likely to report that they took the vaccines offered to 

hem compared to those 65 years and older. Women were more 

ikely than men to report that helping protect others from catch- 

ng COVID-19 ( OR = 1.35, [1.00, 1.82]), protecting other people 

rom catching COVID-19 ( OR = 1.64, [1.20, 2.23]), and taking vac- 

ines recommended to them ( OR = 1.49, [1.10, 2.02]) as reasons for 

etting the vaccine once available. Those who identified as Asian 

ere less likely than other ethnicities to report all but two of 

he reasons—to help allow their social and family life to get back 

o normal and because they take the vaccines offered or recom- 

ended to them—for getting the vaccine. 

Those with university/postgraduate degrees were more likely 

han those without university/postgraduate degrees to cite most 

easons, with one exception: there were no education differences 

n identifying “taking vaccines that are recommended” as a rea- 

on. Similarly, those in the highest income bracket (household in- 

omes over NZ$150,0 0 0 per annum) were more likely than lower 

ncome brackets to identify helping allow their social and family 

ife get back to normal, helping allow their community get back 

o normal, and that the vaccine won’t work unless most people 

n New Zealand get it as reasons they would likely get the vac- 

ine. There were few income differences in identifying “to stop 

e catching COVID-19 or getting very ill from it,” “to help protect 

thers from catching COVID-19,” and taking the vaccines recom- 

ended to them as reasons for likely getting the vaccine. 

. Discussion 

The success of New Zealand’s elimination strategy in curbing 

he impact of COVID-19 on population health and reopening New 
g

9 
ealand’s international borders is contingent on high and equi- 

able uptake of the COVID-19 vaccine. This study aimed to exam- 

ne New Zealanders’ intended likelihood of receiving the vaccine 

n the lead up to the rollout to the general population, targeted to 

egin in May 2021 for adults at high-risk of getting very sick from 

OVID-19 disease and in July 2021 for the rest of the adult pop- 

lation. In addition, this study examined sociodemographic cor- 

elates of intended vaccination as well as the reasons why peo- 

le were likely or unlikely to get the vaccine. Several key findings 

merged. 

In line with prior studies on New Zealanders’ COVID-19 vaccine 

esitancy, 71% of respondents said they were either very likely or 

omewhat likely to take the vaccine once it became available. This 

ate of vaccine likelihood was consistent despite data for this study 

eing collected in mid-to-late March just after concerns around 

otential increased risk of blood clots from the AstraZeneca vac- 

ine saw multiple European countries suspend their vaccination 

rogramme. [35] Again, consistent with prior New Zealand re- 

earch, bivariate associations between individual sociodemographic 

haracteristics and vaccine likelihood showed that younger people, 

omen, and those who identified as M ̄aori were less likely to re- 

ort they would get the vaccine, whereas those with higher educa- 

ional attainment and higher household incomes were more likely 

o report they would be getting the vaccine. The socioeconomic 

radient in vaccine hesitancy is consistent with studies of vaccine 

esitancy in Australia. [ 13 , 14 ] 

Importantly, however, several of these associations attenuated 

nce they were examined in a multivariate framework. In this 

odel, net of other sociodemographic variables, M ̄aori were no 

onger at greater risk of vaccine hesitancy, compared to other eth- 

ic groups. Thus, it is likely that other sociodemographic char- 

cteristics that are overrepresented in the M ̄aori population (vs. 

he general population) account for much of the disparity re- 

arding vaccine hesitancy seen in the initial bivariate findings. 



K.C. Prickett, H. Habibi and P.A. Carr The Lancet Regional Health - Western Pacific 14 (2021) 100241 

N

u

e

r

s

n

p

c

t

f

v

w

i

p

b

p

e

M

w

h

a

m

p

a

e

M

N

l

[

d

o

c

w

v

c

t

l

d

s

m

w

s

i

s

r

t

“

w

v

c

w

l

s

a

w

t

s

p

c

t

fi

i

m

e

c

u

m

m

t

t

e

a

a

s

r

C

s

g

p

n

n

o

i

w

m

b

h

l

u

i

p

h

f

r

a

l

g

a

v

e

v

f

h

a

t

w

C

s

D

e

D

P

t

n

d

a

amely, the M ̄aori population is younger, has lower levels of ed- 

cational attainment, and is underrepresented among the high- 

st income bracket—all factors that appear to have stronger cor- 

elations with vaccine hesitancy than ethnicity once examined 

imultaneously. 

This finding is important because ensuring that the compo- 

ents of a comprehensive COVID-19 vaccination strategy are ap- 

ropriately targeted and do not exacerbate health inequities is 

ritical for programme effectiveness. These results do not negate 

he need to counter vaccine hesitancy, nor the need for a M ̄aori- 

ocused and –led approach to COVID-19 vaccination. Inequities in 

accination delivery are consistent and compelling in New Zealand 

ith M ̄aori and Pacific rates of vaccination delivery and timeliness 

n childhood consistently lower than non-M ̄aori, non-Pacific peo- 

le. [ 36 , 37 ] In childhood, this lower vaccination delivery has also 

een demonstrated to reflect poor health care access rather than 

arental intentions to vaccinate their children. [38] The broader lit- 

rature has demonstrated that equitable health care delivery for 

 ̄aori (and Pacific), such as with the immunisation programme, 

ill require M ̄aori governance and leadership, culturally-responsive 

ealth care delivery, resourcing of trusted community providers, 

nd supports for access. [39-42] It is known that the current pri- 

ary health care system in New Zealand fails to deliver on these 

oints, and fails to meet legal obligations to M ̄aori. [43] Ongoing 

ttention needs to be paid to the critical combination of height- 

ned risk of mortality and morbidity from COVID-19 disease for 

 ̄aori and Pacific populations [13] and the systemic racism within 

ew Zealand’s health system that will result in inability to trans- 

ate rates of vaccination intention into vaccine access and uptake. 

44] 

While the findings suggest that there are no or negligible ethnic 

ifferences in people’s trust and understanding of the importance 

f getting the vaccine, these findings, and their implications, are 

onsistent with the success of M ̄aori community-led responses that 

ent beyond government initiatives and policies aimed at pre- 

enting the spread of COVID-19—for example, the establishment of 

ommunity-based lockdown roadblocks and trialling new contact 

racing technologies such as Bluetooth cards. [45-48] 

Another important finding was that women were slightly less 

ikely to say they would get the vaccine than men, however this 

isparity was driven primarily by women saying they were “un- 

ure” they would not get it (17.7% vs. 12.2%, respectively). Indeed, 

en were more likely to report that they were very unlikely than 

omen. While prior research has noted women are less likely to 

ay they would get the vaccine, the disparity between our find- 

ngs and prior research may be driven by the inclusion of an “un- 

ure” category in the middle of the scale, which seems to better 

eflect women’s intention to get the vaccine than being confined 

o “somewhat or very unlikely” or “somewhat or very likely” (with 

don’t know” and “not really sure” outside the Likert scale). In sum, 

omen appear less definitive in terms of being unlikely to get the 

accine and may be more easily nudged towards taking the vac- 

ine. 

Gender also appeared to be statistically significantly associated 

ith different reasons for vaccine hesitancy. Women were more 

ikely than men to identify potential risks to their personal health, 

uch as unknown future vaccine effects or potential side effects 

s reasons for being unlikely to receive the vaccine, whereas men 

ere more likely to report broader concerns around the trustwor- 

hiness of vaccines generally, being confident they would not get 

eriously ill should they contract COVID-19, and feeling that the 

andemic has been exaggerated. 

Finally, people who reported they were likely to get the vac- 

ine were, on average, more likely to identify multiple reasons for 

heir decision, compared to the average number of reasons identi- 
10 
ed among those unlikely to get the vaccine. Moreover, the most 

mportant reason cited was also more heavily concentrated in the 

ost popular reason among those unlikely to get the vaccine. For 

xample, 48% who were unsure/unlikely they would get the vac- 

ine said the most important reason was because of worry about 

nknown future vaccine effects. The most important reason was 

ore dispersed among likely vaccine takers with 39% selecting the 

ost popular reason (to stop them from catching COVID-19 or get- 

ing very ill) as also the most important reason. Taken together, 

his suggests there are wide range of positive benefits that can be 

mployed to demonstrate the utility of the vaccine to those who 

re currently hesitant, in addition to efforts around dispelling fears 

round vaccine safety and science. 

This study has several limitations. First, although the study 

ample is sociodemographically diverse, weighting was applied to 

eplicate population-level sociodemographics, and our estimates of 

OVID-19 vaccine hesitancy are in line with existing New Zealand 

tudies, the findings may not necessarily be extrapolated to the 

eneral population. Indeed, by virtue of being an online survey, 

articipants must have access to an electronic device and the inter- 

et and, hence, are likely slightly more advantaged. It also would 

ot include those living in institutionalised settings, such as pris- 

ns or supported living situations. Combined with the study find- 

ngs that those younger and from lower socioeconomic groups 

ere more vaccine hesitant could potentially mean that the esti- 

ated socioeconomic and age disparities in vaccine hesitancy may 

e wider, and that the overall rate of vaccine hesitancy may be 

igher than reported. 

Second, the findings are correlational not causal. There are 

ikely confounding variables not included in the models, such as 

rbanicity which has been shown to matter for COVID-19 vaccine 

n other countries, [49] or factors that are unmeasurable that ex- 

lain some of the statistically significant associations. For example, 

ealth literacy, which we did not capture in our survey, has been 

ound to be associated with both educational attainment and lower 

ates of vaccine hesitancy and likely explains some of the statistical 

ssociation between education and vaccine acceptance. [50] 

Overall, a majority of New Zealand adults in our sample are 

ikely to take the COVID-19 vaccine when the Immunisation Pro- 

ramme opens to the general population. There remains, however, 

 sizeable proportion who are unsure about or unlikely to take the 

accine. Public health initiatives should promote the safety and sci- 

nce of the vaccine, message that individual uptake increases the 

accine’s efficacy for the whole community, and have a particular 

ocus on younger and less educated populations. Moreover, public 

ealth efforts will need to combat known inequities in health care 

ccess that may increase the risk that vaccine intention does not 

ranslate into uptake among subgroups, such as M ̄aori and Pacific, 

ho are at heightened risk of COVID-19 infection and morbidity. 
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Table A1 

Comparison of key sociodemographic characteristics at Wave 1 between those in the anal

Study sample ( n = 1,284) 

n Column % 

Age (years) 

18-24 81 6.33 

25-34 175 13.67 

35-44 255 19.92 

45-54 290 22.66 

55-64 256 20.00 

65 + 223 17.42 

Gender 

Female 550 42.83 

Male 734 57.17 

Ethnicity 

European/P ̄akeh ̄a 798 62.15 

M ̄aori 165 12.85 

Pacific 81 6.31 

Asian 134 10.44 

Other 106 8.26 

Educational attainment 

Primary/Secondary school 336 26.31 

Diploma 425 33.36 

Undergraduate/Postgraduate degree 512 40.22 

Unweighted n s and %s. Sum of subgroups may not add up to total sample n due to missi

11 
cknowledgements 
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ppendix 

Table A1 , Table A2 , Table A3 , Table A4 , Table A5 , Table A6 ,

able A7 . 
ytical sample, those attrited by Wave 3, and those missing vaccine acceptance data 

Missing at Wave 3 ( n = 692) Participated in W3 but missing 

vaccine data ( n = 23) 

n Column % n Column % 

154 22.38 1 4.55 

182 26.45 5 22.73 

124 18.02 7 31.82 

86 12.50 6 27.27 

74 10.76 2 13.64 

68 9.88 0 0.00 

279 40.49 10 45.45 

410 59.51 12 54.55 

405 58.78 11 50.00 

103 14.95 3 13.64 

73 10.60 3 13.64 

51 7.40 1 4.55 

57 8.27 4 18.18 

214 32.23 2 10.00 

191 28.77 7 35.00 

259 39.01 11 55.00 

ng values. 
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Table A2 

Checklist for Reporting Results of Internet E-Surveys (CHERRIES) 

Item category Checklist item Description 

Design Survey design Information on the survey design, sampling frame, and analytical 

sample can be found in the Methods section. 

Ethics Ethics approval Human ethics approval (Application ID 0000029123) was granted 

as a Category B study (low risk) by the Victoria University of 

Wellington Human Ethics Committee. 

Informed consent Informed consent was provided on the introduction screen of the 

survey. Respondents were informed the survey should take 

approximately 10 minutes to complete and the reasons for the 

study. The respondents were provided information on who the 

research team was, that we did not have access to information 

that would identify them, and the name, email, and contact 

phone number for the Victoria University of Wellington Human 

Ethics Committee convenor should they have concerns. 

Data protection There is no identifying information stored with the data nor 

available to the study team, such as names, birthdates, or IP 

addresses. The anonymised data are only accessible to the Life in 

Lockdown research team. 

Development and 

pre-testing 

Development and testing The survey was developed by the Life in Lockdown team. The 

programming and scripting was conducted by Colmar Brunton. 

Testing of the usability and technical functionality of the 

electronic questionnaire was performed by both the Life in 

Lockdown research team and Colmar Brunton before fielding the 

questionnaire. 

Recruitment process Open survey versus closed survey The survey was closed and only accessible by email invite with a 

unique survey link. 

Contact mode Potential participants were contacted directly via email. 

Advertising the survey There was no advertising of the survey. 

Survey administration Web/E-mail Survey links were sent directly via email to potential participants. 

Participants were part of a large existing social marketing 

sampling frame. See the Methods section for more information 

on the sampling frame and how participants were selected. 

Context See the Methods section for more information on the sampling 

frame. See the Discussion section for information on potential 

bias within the sample. 

Mandatory/voluntary Voluntary. 

Incentives Survey respondents were offered 10 Fly Buys points for 

participating in the survey. Fly Buys is a large reward-based 

business loyalty system in New Zealand, covering many large 

businesses. 

Time/Date Data for Wave 3 were collected in March 2021. Data from Wave 1 

and Wave 2 were collected in April 2020 and July 2020, 

respectively. 

Randomisation of items or questionnaires Not performed. 

Adaptive questioning Adaptive questioning was used in multiple instances, including 

around work circumstances, household structure, and family 

wellbeing. 

Number of items The Wave 3 survey had 48 items. This, however, includes skip 

patterns and no respondent would have answered all 48 items. 

The median survey completion time was 10 minutes. 

Number of screens (pages) Information not accessible. 

Response rates Unique site visitor Information not accessible. 

View rate Information not accessible. 

Participation rate Information not accessible. See footnote i for a discussion on 

participation and response rates. 

Completion rate 100% 

Preventing multiple entries 

from the same individual 

Cookies used Not used. 

IP check Not used. 

Log file analysis Not used. 

Registration Participants were emailed with a unique survey link that could 

only be accessed from their personal email account and valid 

once. 

Analysis Handling of incomplete questionnaires There were no incomplete questionnaires, although there was some 

missingness on item-level responses. Multiple imputation was 

conducted on the small amount of missing analytical data, with 

models estimated across the 100 imputed datasets. 

Questionnaires submitted with an atypical 

timestamp 

Two questionnaire responses who completed the survey in a time 

frame deemed impossible (i.e., less than three minutes) were 

discarded. 

Statistical correction Weights were constructed to adjust the sample to the New Zealand 

adult population proportions on age, gender, income, region, and 

household structure. 

12 
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Table A3 

Survey questions on COVID-19 vaccine hesitancy/acceptance and reasons for vaccine hesitancy/acceptance 

1. How likely are you to get vaccinated for the coronavirus (Covid-19) once the vaccine is available to you? 

Very unlikely 1 

Somewhat unlikely 2 

Unsure 3 

Somewhat likely 4 

Very likely 5 

I have already received at least one dose of the Covid-19 vaccine 10 

Prefer not to say 6 

N/A 7 

ASK 2a IF 1 = (1 | 2 | 3) 

ASK 3a IF 1 = (4 | 5) 

2a. For what reasons would you be unlikely to get a vaccine for coronavirus (Covid-19) if it was offered to you? 

(Check all that apply) 

I am worried about unknown future effects of the vaccine 1 

I am worried about side effects 2 

Vaccines are limited and other people need it more than me 3 

I don’t trust vaccines 4 

The chances of me becoming seriously unwell from the coronavirus are low 5 

The impact of the coronavirus is being greatly exaggerated 6 

I don’t think it would be effective at stopping me catching the coronavirus 7 

I have a condition which would make it unsafe for me 8 

Herd immunity will protect me even if I don’t have the vaccine 9 

I don’t have time 10 

I have been advised by a health or medical professional not to get the vaccine 11 

Other (please tell us) 12 

Don’t know 88 

Prefer not to say 99 

ASK 2b if a response other than only “Don’t know” or “Prefer not to say” are given AND 2A = MR 

Skip to end of section if only “Don’t know” and “Prefer not to say” selected. 

2b. Of those reasons you selected, what would you say is the most important reason you would be unlikely to get the vaccine? 

(Choose 1 only) 

[Populate the answer options selected from 2a] n 

Don’t know 11 

Prefer not to say 12 

Skip to next section 

3a. For what reasons are you likely to get a vaccine for coronavirus (Covid-19) if it was offered to you? 

(Check all that apply) 

To stop me catching the coronavirus or getting very ill from it 1 

To help allow my social and family life to get back to normal 2 

To help allow my community to get back to normal 3 

To help protect other people from catching the coronavirus 4 

Because the vaccine won’t work unless most people in New Zealand get it 5 

Because I am a key worker working with high risk groups 6 

Because I take the vaccines offered or recommended to me 7 

Other (please tell us) 8 

Don’t know 88 

Prefer not to say 99 

3b. Of those reasons you selected, what would you say is the most important reason you will likely get the vaccine? 

(Choose 1 only) 

[Populate the answer options selected from 3a] n 

Don’t know 11 

Prefer not to say 12 
13 
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Table A4 

Reasons why unlikely to or unsure of getting the vaccine ( n = 375) 

n % 

All reasons why not 

I am worried about unknown future effects of the vaccine 235 63.73 

I am worried about side effects 184 46.74 

Vaccines are limited and other people need it more than me 41 10.34 

I don’t trust vaccines 50 12.67 

The chances of me becoming seriously unwell from the coronavirus are low 60 16.18 

The impact of the coronavirus is being greatly exaggerated 39 9.42 

I don’t think it would be effective at stopping me catching the coronavirus 35 8.85 

I have a condition which would make it unsafe for me 31 9.23 

Herd immunity will protect me even if I don’t have the vaccine 15 3.02 

I don’t have time 5 1.00 

I have been advised by a health or medical professional not to get the vaccine 1 0.21 

Other (please specify) 25 5.72 

Don’t know 28 6.55 

Prefer not to say 8 2.13 

Number of reasons cited 

Gave no reason 36 8.68 

1 reason 139 40.10 

2 reasons 94 24.81 

3 reasons 57 14.57 

4 or more reasons 49 11.84 

Most important reason 

I am worried about unknown future effects of the vaccine 171 48.19 

I am worried about side effects 60 15.57 

Vaccines are limited and other people need it more than me 11 2.90 

I don’t trust vaccines 16 4.14 

The chances of me becoming seriously unwell from the coronavirus are low 15 4.83 

The impact of the coronavirus is being greatly exaggerated 7 1.69 

I don’t think it would be effective at stopping me catching the coronavirus 6 1.27 

I have a condition which would make it unsafe for me 19 5.45 

Herd immunity will protect me even if I don’t have the vaccine 2 0.34 

I don’t have time 4 0.67 

I have been advised by a health or medical professional not to get the vaccine 1 0.21 

Other (please specify) 24 5.70 

Don’t know 28 6.55 

Prefer not to say 8 2.13 

Unweighted ns, weighted %s. 
14 
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Table A5 

Logit regression predicting reasons why vaccine hesitant ( n = 375) 

Worried about unknown 

future effects of the 

vaccine 

Worried about side 

effects 

Vaccines are limited and 

other people need it 

more than me I don’t trust vaccines 

Chances of me 

becoming seriously 

unwell from the 

coronavirus are low 

Impact of the 

coronavirus is being 

greatly exaggerated 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

OR 

[95% 

CI] OR 

[95% 

CI] OR 

[95% 

CI] OR 

[95% 

CI] OR 

[95% 

CI] OR 

[95% 

CI] 

Age (ref: 65 + 

years) 

18-24 years 1.55 [0.44 - 

5.47] 

0.27 [0.08 - 

0.94] 

0.29 [0.02 - 

3.41] 

0.82 [0.14 - 

4.68] 

1.15 [0.26 - 

5.04] 

0.24 [0.03 - 

1.76] 

(1.00) (0.17) (0.37) (0.73) (0.87) (0.24) 

25-34 years 4.15 [1.36 - 

12.63] 

0.79 [0.28 - 

2.23] 

1.14 [0.24 - 

5.47] 

0.45 [0.10 - 

1.98] 

0.83 [0.22 - 

3.11] 

0.21 [0.04 - 

1.05] 

(2.36) (0.42) (0.91) (0.34) (0.56) (0.17) 

35-44 years 4.63 [1.52 - 

14.10] 

0.50 [0.17 - 

1.42] 

1.54 [0.32 - 

7.48] 

0.33 [0.07 - 

1.47] 

0.31 [0.07 - 

1.29] 

0.13 [0.03 - 

0.70] 

(2.63) (0.27) (1.24) (0.25) (0.23) (0.11) 

45-54 years 2.59 [0.94 - 

7.14] 

0.57 [0.22 - 

1.50] 

0.90 [0.20 - 

4.05] 

0.57 [0.15 - 

2.24] 

0.39 [0.10 - 

1.47] 

0.23 [0.05 - 

1.04] 

(1.34) (0.28) (0.69) (0.40) (0.26) (0.18) 

55-64 years 3.16 [1.22 - 

8.18] 

0.67 [0.27 - 

1.66] 

0.70 [0.17 - 

2.87] 

0.98 [0.27 - 

3.52] 

0.64 [0.20 - 

2.11] 

0.51 [0.13 - 

2.01] 

(1.53) (0.31) (0.50) (0.64) (0.39) (0.36) 

Gender (ref: male) 

Female 3.20 [1.84 - 

5.57] 

1.70 [1.02 - 

2.82] 

0.57 [0.26 - 

1.26] 

0.48 [0.23 - 

1.00] 

0.48 [0.24 - 

0.97] 

0.29 [0.12 - 

0.68] 

(0.91) (0.44) (0.23) (0.18) (0.17) (0.13) 

Ethnicity (ref: 

European/P ̄akeh ̄a) 

M ̄aori 0.49 [0.24 - 

1.01] 

0.81 [0.42 - 

1.56] 

0.73 [0.24 - 

2.22] 

1.12 [0.41 - 

3.11] 

0.61 [0.23 - 

1.60] 

0.70 [0.22 - 

2.20] 

(0.18) (0.27) (0.41) (0.58) (0.30) (0.41) 

Pacific 0.45 [0.16 - 

1.27] 

0.47 [0.18 - 

1.26] 

1.22 [0.27 - 

5.47] 

1.14 [0.30 - 

4.36] 

2.13 [0.62 - 

7.31] 

n/r 

(0.24) (0.24) (0.93) (0.78) (1.34) 

Asian 1.10 [0.41 - 

2.90] 

1.71 [0.67 - 

4.33] 

0.81 [0.20 - 

3.36] 

1.21 [0.37 - 

3.91] 

0.57 [0.14 - 

2.40] 

0.29 [0.05 - 

1.66] 

(0.54) (0.81) (0.59) (0.72) (0.42) (0.26) 

Other 0.27 [0.09 - 

0.80] 

0.32 [0.11 - 

0.96] 

0.81 [0.17 - 

3.75] 

1.44 [0.36 - 

5.82] 

1.85 [0.49 - 

7.03] 

0.20 [0.03 - 

1.17] 

(0.15) (0.18) (0.63) (1.03) (1.26) (0.18) 

Nativity (ref: NZ 

born) 

Not born in NZ 0.51 [0.23 - 

1.16] 

0.66 [0.31 - 

1.40] 

1.52 [0.48 - 

4.81] 

0.70 [0.26 - 

1.87] 

4.23 [1.39 - 

12.86] 

0.92 [0.27 - 

3.18] 

(0.21) (0.25) (0.89) (0.35) (2.40) (0.58) 

Educational 

attainment (ref: 

undergraduate/ 

postgraduate 

degree) 

( continued on next page ) 

1
5
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Table A5 ( continued ) 

Worried about unknown 

future effects of the 

vaccine 

Worried about side 

effects 

Vaccines are limited and 

other people need it 

more than me 

I don’t trust vaccines Chances of me 

becoming seriously 

unwell from the 

coronavirus are low 

Impact of the 

coronavirus is being 

greatly exaggerated 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

OR [95% 

CI] 

OR [95% 

CI] 

OR [95% 

CI] 

OR [95% 

CI] 

OR [95% 

CI] 

OR [95% 

CI] 

Primary/Secondary 

school 

0.75 [0.38 - 

1.49] 

0.49 [0.25 - 

0.94] 

0.49 [0.18 - 

1.29] 

1.02 [0.37 - 

2.80] 

0.71 [0.31 - 

1.64] 

0.94 [0.32 - 

2.78] 

(0.26) (0.16) (0.24) (0.53) (0.30) (0.52) 

Diploma 0.99 [0.53 - 

1.87] 

1.03 [0.57 - 

1.85] 

0.37 [0.15 - 

0.93] 

1.78 [0.78 - 

4.10] 

0.50 [0.23 - 

1.09] 

1.08 [0.42 - 

2.77] 

(0.32) (0.31) (0.17) (0.76) (0.20) (0.52) 

Annual household 

income (ref: More 

than $150,000) 

$50,000 or less 0.70 [0.26 - 

1.90] 

1.13 [0.44 - 

2.91] 

1.04 [0.24 - 

4.40] 

4.61 [0.86 - 

24.74] 

1.70 [0.37 - 

7.74] 

1.04 [0.21 - 

5.26] 

(0.36) (0.55) (0.77) (3.95) (1.31) (0.86) 

$50,001-$70,000 1.00 [0.36 - 

2.77] 

1.56 [0.60 - 

4.08] 

0.82 [0.18 - 

3.79] 

4.35 [0.81 - 

23.27] 

2.01 [0.43 - 

9.33] 

0.76 [0.14 - 

4.13] 

(0.52) (0.77) (0.64) (3.72) (1.57) (0.65) 

$70,001-$100,000 1.84 [0.68 - 

5.03] 

1.66 [0.66 - 

4.15] 

1.35 [0.33 - 

5.53] 

2.22 [0.41 - 

11.95] 

1.53 [0.35 - 

6.67] 

0.56 [0.10 - 

3.03] 

(0.94) (0.78) (0.97) (1.91) (1.15) (0.48) 

$100,001-$150,000 0.87 [0.33 - 

2.30] 

0.88 [0.34 - 

2.23] 

1.12 [0.27 - 

4.69] 

4.29 [0.83 - 

22.30] 

1.99 [0.43 - 

9.12] 

1.42 [0.29 - 

6.91] 

(0.43) (0.42) (0.82) (3.61) (1.55) (1.15) 

Family structure 

(ref: Two parents, 

dependent 

children) 

Single parent 1.39 [0.46 - 

4.19] 

0.46 [0.18 - 

1.21] 

1.26 [0.23 - 

6.87] 

0.99 [0.29 - 

3.37] 

0.72 [0.19 - 

2.70] 

0.71 [0.16 - 

3.18] 

(0.78) (0.23) (1.09) (0.62) (0.49) (0.54) 

Living alone 0.91 [0.33 - 

2.46] 

0.31 [0.12 - 

0.79] 

2.50 [0.64 - 

9.75] 

0.19 [0.04 - 

1.03] 

0.18 [0.04 - 

0.81] 

0.29 [0.06 - 

1.36] 

(0.46) (0.15) (1.74) (0.16) (0.14) (0.23) 

Partner, no 

dependent children 

1.31 [0.65 - 

2.67] 

0.78 [0.41 - 

1.50] 

2.81 [1.01 - 

7.88] 

0.45 [0.17 - 

1.17] 

0.41 [0.17 - 

1.02] 

0.12 [0.04 - 

0.43] 

(0.47) (0.26) (1.48) (0.22) (0.19) (0.08) 

Other 0.66 [0.27 - 

1.59] 

0.95 [0.40 - 

2.21] 

1.40 [0.32 - 

6.16] 

0.73 [0.22 - 

2.39] 

0.39 [0.12 - 

1.21] 

0.86 [0.23 - 

3.18] 

(0.30) (0.41) (1.06) (0.44) (0.22) (0.57) 

Work status (ref: 

employed) 

Unemployed 2.53 [0.77 - 

8.32] 

1.57 [0.56 - 

4.36] 

0.83 [0.16 - 

4.43] 

0.79 [0.19 - 

3.25] 

0.76 [0.18 - 

3.26] 

1.66 [0.37 - 

7.42] 

(1.54) (0.82) (0.71) (0.57) (0.56) (1.27) 

Not working 1.19 [0.58 - 

2.45] 

0.62 [0.32 - 

1.21] 

0.59 [0.18 - 

1.94] 

0.75 [0.28 - 

2.01] 

1.01 [0.41 - 

2.47] 

1.36 [0.46 - 

4.05] 

(0.44) (0.21) (0.36) (0.38) (0.46) (0.76) 

( continued on next page ) 
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Table A5 ( continued ) 

Worried about unknown 

future effects of the 

vaccine 

Worried about side 

effects 

Vaccines are limited and 

other people need it 

more than me 

I don’t trust vaccines Chances of me 

becoming seriously 

unwell from the 

coronavirus are low 

Impact of the 

coronavirus is being 

greatly exaggerated 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

OR [95% 

CI] 

OR [95% 

CI] 

OR [95% 

CI] 

OR [95% 

CI] 

OR [95% 

CI] 

OR [95% 

CI] 

Region (ref: 

Auckland) 

Northland 2.02 [0.56 - 

7.36] 

0.99 [0.31 - 

3.15] 

4.56 [1.03 - 

20.24] 

1.06 [0.19 - 

5.98] 

1.49 [0.33 - 

6.73] 

4.25 + [0.78 - 

23.19] 

(1.33) (0.58) (3.47) (0.94) (1.15) (3.68) 

Waikato, Northern 

Ruapehu 

1.96 [0.78 - 

4.94] 

1.31 [0.57 - 

3.04] 

1.64 [0.45 - 

5.99] 

1.02 [0.32 - 

3.28] 

2.27 [0.80 - 

6.47] 

1.65 [0.38 - 

7.11] 

(0.93) (0.56) (1.08) (0.61) (1.21) (1.23) 

Whakatane, 

Tauranga, Rotorua, 

Taupo 

1.49 [0.51 - 

4.38] 

1.43 [0.51 - 

3.96] 

0.50 [0.06 - 

4.44] 

1.34 [0.39 - 

4.63] 

0.83 [0.20 - 

3.53] 

4.93 [1.22 - 

19.93] 

(0.82) (0.74) (0.56) (0.85) (0.61) (3.51) 

Gisborne/Tairawhiti 

0.07 [0.01 - 

0.78] 

0.45 [0.07 - 

2.94] 

n/r 1.71 [0.16 - 

18.80] 

n/r n/r 

(0.09) (0.43) (2.09) 

Hawke’s Bay 3.44 [0.72 - 

16.36] 

1.95 [0.52 - 

7.26] 

0.71 [0.08 - 

6.67] 

1.27 [0.22 - 

7.43] 

1.13 [0.21 - 

6.09] 

0.77 [0.08 - 

7.84] 

(2.74) (1.31) (0.81) (1.14) (0.97) (0.91) 

Taranaki 6.44 [0.68 - 

61.13] 

1.12 [0.26 - 

4.83] 

1.55 [0.15 - 

16.45] 

0.85 [0.09 - 

8.45] 

0.92 [0.08 - 

10.19] 

1.53 [0.14 - 

16.91] 

(7.40) (0.84) (1.86) (1.00) (1.13) (1.88) 

Manawatu, 

Whanganui, South 

Ruapehu 

1.70 [0.60 - 

4.86] 

1.43 [0.54 - 

3.81] 

2.14 [0.51 - 

8.96] 

0.24 [0.03 - 

1.98] 

0.65 [0.16 - 

2.62] 

1.86 [0.38 - 

9.13] 

(0.91) (0.71) (1.56) (0.26) (0.46) (1.51) 

Wellington, Hutt 

Valley, Wairarapa 

1.09 [0.43 - 

2.76] 

0.72 [0.29 - 

1.78] 

1.53 [0.40 - 

5.83] 

1.02 [0.28 - 

3.70] 

1.03 [0.28 - 

3.75] 

1.44 [0.29 - 

7.10] 

(0.52) (0.33) (1.04) (0.67) (0.68) (1.17) 

Nelson- 

Marlborough 

0.41 [0.09 - 

1.80] 

1.34 [0.33 - 

5.47] 

0.93 [0.09 - 

9.65] 

0.68 [0.07 - 

7.03] 

0.65 [0.07 - 

6.34] 

n/r 

(0.31) (0.96) (1.11) (0.81) (0.76) 

Canterbury, West 

Coast 

1.19 [0.53 - 

2.70] 

0.84 [0.39 - 

1.81] 

1.72 [0.51 - 

5.76] 

0.77 [0.24 - 

2.47] 

1.28 [0.45 - 

3.61] 

1.11 [0.30 - 

4.08] 

(0.50) (0.33) (1.06) (0.46) (0.68) (0.74) 

Otago, Southland 1.65 [0.57 - 

4.76] 

0.52 [0.20 - 

1.36] 

1.47 [0.32 - 

6.81] 

0.45 [0.09 - 

2.34] 

2.95 [0.97 - 

9.03] 

2.17 [0.49 - 

9.52] 

(0.89) (0.25) (1.15) (0.38) (1.68) (1.64) 

Constant 0.58 [0.14 - 

2.37] 

2.58 [0.67 - 

9.94] 

0.09 [0.01 - 

0.76] 

0.17 [0.02 - 

1.40] 

0.17 [0.02 - 

1.26] 

1.20 [0.15 - 

9.75] 

(0.42) (1.78) (0.10) (0.18) (0.17) (1.28) 

Pseudo R 2 .16 .10 .10 .10 .12 .17 

n 375 375 375 375 375 375 

Standard errors in parentheses. CI = Confidence intervals. OR = Odds ratios. 

n/r = not reported due to multicollinearity issues: 

Model 3: No people living in the Gisborne/Tairawhiti public health unit region reported “Vaccines are limited and other people need it more than me”. Gisborne/Tairawhiti was collapsed with Hawke’s Bay for the estimation. 

Model 5: No people living in the Gisborne/Tairawhiti public health unit region reported “Chances of me becoming seriously unwell from the coronavirus are low”. Gisborne/Tairawhiti was collapsed with Hawke’s Bay for the 

estimation. 

Model 6: No Pacific people reported "The impact of the coronavirus is being greatly exaggerated". Pacific was collapsed with ’Other’ ethnicity for the estimation. No people living in the Gisborne/Tairawhiti or Nelson-Marlborough 

public health unit regions reported “The impact of coronavirus is being greatly exaggerated”. Gisborne/Tairawhiti was collapsed with Hawke’s Bay and Nelson-Marlborough with Canterbury, West Coast for the estimation. 
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Table A6 

Reasons why likely to get the vaccine ( n = 909) 

n % 

All reasons why (W3, QE3a) 

To stop me catching the coronavirus or getting very ill from it 665 72.58 

To help allow my social and family life to get back to normal 389 42.96 

To help allow my community to get back to normal 523 55.99 

To help protect other people from catching the coronavirus 591 66.12 

Because the vaccine won’t work unless most people in New Zealand get it 488 53.48 

Because I am a key worker working with high risk groups 109 11.90 

Because I take the vaccines offered or recommended to me 331 38.17 

Other (please specify) 35 4.52 

Don’t know 11 1.65 

Prefer not to say 4 0.37 

Number of reasons 

Gave no reason 15 2.02 

1 reason 243 25.46 

2 reasons 82 9.31 

3 reasons 109 12.20 

4 or more reasons 460 51.01 

All reasons why (W3, QE3a) 

To stop me catching the coronavirus or getting very ill from it 367 39.36 

To help allow my social and family life to get back to normal 41 5.02 

To help allow my community to get back to normal 85 8.77 

To help protect other people from catching the coronavirus 154 16.61 

Because the vaccine won’t work unless most people in New Zealand get it 148 17.02 

Because I am a key worker working with high risk groups 42 4.78 

Because I take the vaccines offered or recommended to me 28 2.83 

Other (please specify) 25 3.28 

Don’t know 15 1.94 

Prefer not to say 4 0.37 

Unweighted n s, weighted %s. 
18 
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Table A7 

Logit regression predicting reasons why respondents likely to receive the vaccine ( n = 909) 

To stop me catching the 

coronavirus or getting very ill 

from it 

To help allow my social and 

family life to get back to 

normal 

To help allow my community 

to get back to normal 

To help protect other people 

from catching the 

coronavirus 

Because the vaccine won’t 

work unless most people in 

New Zealand get it 

Because I take the vaccines 

offered or recommended to 

me 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI] 

Age (ref: 65 + 

years) 

18-24 years 0.33 [0.14 - 0.74] 1.37 [0.67 - 2.79] 0.91 [0.44 - 1.89] 0.97 [0.44 - 2.11] 2.07 + [0.97 - 4.43] 0.52 [0.25 - 1.08] 

(0.14) (0.50) (0.34) (0.38) (0.80) (0.19) 

25-34 years 0.38 [0.18 - 0.78] 0.71 [0.38 - 1.32] 0.69 [0.37 - 1.30] 0.84 [0.44 - 1.61] 0.89 [0.47 - 1.67] 0.56 [0.29 - 1.06] 

(0.14) (0.23) (0.22) (0.28) (0.29) (0.18) 

35-44 years 0.53 [0.26 - 1.06] 0.73 [0.40 - 1.32] 0.88 [0.49 - 1.61] 0.79 [0.43 - 1.46] 0.71 [0.39 - 1.29] 0.30 [0.16 - 0.56] 

(0.19) (0.22) (0.27) (0.25) (0.22) (0.10) 

45-54 years 0.53 [0.28 - 1.02] 0.92 [0.53 - 1.57] 0.90 [0.53 - 1.54] 1.02 [0.58 - 1.78] 0.77 [0.45 - 1.33] 0.41 [0.24 - 0.72] 

(0.18) (0.25) (0.25) (0.29) (0.21) (0.12) 

55-64 years 0.67 [0.36 - 1.23] 0.86 [0.52 - 1.41] 1.08 [0.66 - 1.77] 0.72 [0.44 - 1.20] 0.89 [0.54 - 1.45] 0.59 [0.36 - 0.97] 

(0.21) (0.22) (0.27) (0.19) (0.22) (0.15) 

Gender (ref: 

male) 

Female 1.12 [0.80 - 1.56] 1.28 [0.95 - 1.72] 1.35 [1.00 - 1.82] 1.64 [1.20 - 2.23] 0.97 [0.72 - 1.31] 1.49 [1.10 - 2.02] 

(0.19) (0.19) (0.20) (0.26) (0.15) (0.23) 

Ethnicity (ref: 

Euro- 

pean/P ̄akeh ̄a) 

M ̄aori 0.99 [0.60 - 1.63] 1.25 [0.80 - 1.97] 1.12 [0.72 - 1.75] 1.12 [0.70 - 1.80] 0.87 [0.56 - 1.36] 0.83 [0.52 - 1.33] 

(0.25) (0.29) (0.26) (0.27) (0.20) (0.20) 

Pacific 0.72 [0.38 - 1.37] 1.65 [0.91 - 2.99] 0.78 [0.43 - 1.41] 0.94 [0.50 - 1.75] 0.42 [0.23 - 0.76] 0.85 [0.46 - 1.57] 

(0.24) (0.50) (0.24) (0.30) (0.13) (0.27) 

Asian 0.46 [0.27 - 0.81] 0.99 [0.59 - 1.67] 0.41 [0.24 - 0.70] 0.52 [0.31 - 0.89] 0.25 [0.15 - 0.44] 0.58 [0.32 - 1.04] 

(0.13) (0.26) (0.11) (0.14) (0.07) (0.17) 

Other 0.62 [0.34 - 1.13] 0.82 [0.47 - 1.43] 0.83 [0.47 - 1.45] 0.46 [0.26 - 0.81] 0.33 [0.19 - 0.58] 0.45 [0.24 - 0.86] 

(0.19) (0.23) (0.24) (0.13) (0.10) (0.15) 

Nativity (ref: 

NZ born) 

Not born in NZ 0.83 [0.53 - 1.27] 0.84 [0.57 - 1.22] 0.82 [0.56 - 1.22] 0.95 [0.65 - 1.41] 0.81 [0.54 - 1.20] 0.97 [0.65 - 1.44] 

(0.18) (0.16) (0.16) (0.19) (0.16) (0.20) 

Educational 

attainment 

(ref: 

undergraduate/ 

postgraduate 

degree) 

Primary/Secondary 

school 

0.67 [0.43 - 1.03] 0.60 [0.41 - 0.89] 0.54 [0.37 - 0.80] 0.57 [0.38 - 0.85] 0.66 [0.45 - 0.98] 0.87 [0.58 - 1.30] 

(0.15) (0.12) (0.11) (0.12) (0.13) (0.18) 

Diploma 0.64 [0.43 - 0.95] 0.75 [0.53 - 1.07] 0.75 [0.53 - 1.08] 0.73 [0.50 - 1.05] 0.67 [0.47 - 0.96] 0.80 [0.55 - 1.15] 

(0.13) (0.14) (0.14) (0.14) (0.12) (0.15) 

( continued on next page ) 
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Table A7 ( continued ) 

To stop me catching the 

coronavirus or getting very ill 

from it 

To help allow my social and 

family life to get back to 

normal 

To help allow my community 

to get back to normal 

To help protect other people 

from catching the 

coronavirus 

Because the vaccine won’t 

work unless most people in 

New Zealand get it 

Because I take the vaccines 

offered or recommended to 

me 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI] 

Annual 

household 

income (ref: 

More than 

$150,000) 

$50,000 or less 0.52 [0.27 - 1.00] 0.45 [0.26 - 0.79] 0.43 [0.24 - 0.76] 0.64 [0.35 - 1.15] 0.46 [0.26 - 0.82] 0.58 [0.33 - 1.05] 

(0.17) (0.13) (0.13) (0.19) (0.14) (0.17) 

$50,001- 

$70,000 

0.70 [0.37 - 1.32] 0.56 [0.33 - 0.97] 0.64 [0.36 - 1.11] 0.80 [0.45 - 1.43] 0.49 [0.28 - 0.85] 0.92 [0.53 - 1.61] 

(0.23) (0.16) (0.18) (0.24) (0.14) (0.26) 

$70,001- 

$100,000 

0.65 [0.36 - 1.17] 0.61 [0.37 - 1.00] 0.55 [0.33 - 0.91] 0.72 [0.42 - 1.23] 0.42 [0.25 - 0.71] 0.67 [0.40 - 1.12] 

(0.20) (0.15) (0.14) (0.20) (0.11) (0.18) 

$100,001- 

$150,000 

0.68 [0.38 - 1.19] 0.51 [0.31 - 0.83] 0.68 [0.41 - 1.12] 0.65 [0.39 - 1.08] 0.54 [0.33 - 0.90] 0.74 [0.45 - 1.22] 

(0.20) (0.13) (0.17) (0.17) (0.14) (0.19) 

Family 

structure (ref: 

Two parents, 

dependent 

children) 

Single parent 0.71 [0.33 - 1.52] 1.56 [0.75 - 3.26] 1.01 [0.48 - 2.12] 1.01 [0.47 - 2.17] 1.04 [0.49 - 2.21] 0.92 [0.40 - 2.11] 

(0.27) (0.59) (0.38) (0.39) (0.40) (0.39) 

Living alone 0.93 [0.51 - 1.70] 0.80 [0.45 - 1.40] 0.86 [0.49 - 1.49] 0.92 [0.52 - 1.61] 1.00 [0.58 - 1.75] 0.63 [0.35 - 1.15] 

(0.28) (0.23) (0.24) (0.26) (0.28) (0.19) 

Partner, no 

dependent 

children 

1.23 [0.79 - 1.91] 0.94 [0.62 - 1.41] 0.91 [0.60 - 1.36] 0.97 [0.64 - 1.47] 0.90 [0.59 - 1.35] 0.98 [0.64 - 1.51] 

(0.28) (0.19) (0.19) (0.21) (0.19) (0.21) 

Other 1.35 [0.77 - 2.36] 1.08 [0.65 - 1.80] 1.04 [0.63 - 1.74] 1.23 [0.72 - 2.09] 0.68 [0.40 - 1.13] 0.82 [0.47 - 1.41] 

(0.39) (0.28) (0.27) (0.33) (0.18) (0.23) 

Work status 

(ref: employed) 

Unemployed 1.03 [0.51 - 2.11] 1.02 [0.52 - 1.99] 1.19 [0.61 - 2.33] 0.76 [0.39 - 1.49] 1.30 [0.67 - 2.54] 0.94 [0.45 - 1.97] 

(0.38) (0.35) (0.41) (0.26) (0.44) (0.36) 

Not working 1.66 [0.99 - 2.77] 1.15 [0.74 - 1.80] 1.57 [1.01 - 2.47] 1.15 [0.73 - 1.82] 1.01 [0.65 - 1.58] 1.31 [0.83 - 2.07] 

(0.43) (0.26) (0.36) (0.27) (0.23) (0.31) 

Region (ref: 

Auckland) 

Northland 1.16 [0.44 - 3.06] 0.72 [0.33 - 1.56] 0.65 [0.30 - 1.41] 1.40 [0.59 - 3.34] 1.44 [0.64 - 3.22] 0.96 [0.43 - 2.13] 

(0.57) (0.28) (0.26) (0.62) (0.59) (0.39) 

Waikato, 

Northern 

Ruapehu 

1.03 [0.58 - 1.85] 0.73 [0.44 - 1.21] 0.63 [0.38 - 1.05] 1.09 [0.64 - 1.86] 1.14 [0.68 - 1.91] 0.86 [0.51 - 1.48] 

(0.31) (0.19) (0.16) (0.30) (0.30) (0.24) 

Whakatane, 

Tauranga, 

Rotorua, Taupo 

0.87 [0.41 - 1.85] 0.96 [0.49 - 1.89] 0.68 [0.35 - 1.34] 0.82 [0.41 - 1.64] 0.50 + [0.25 - 1.01] 0.69 [0.32 - 1.49] 

( continued on next page ) 
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Table A7 ( continued ) 

To stop me catching the 

coronavirus or getting very ill 

from it 

To help allow my social and 

family life to get back to 

normal 

To help allow my community 

to get back to normal 

To help protect other people 

from catching the 

coronavirus 

Because the vaccine won’t 

work unless most people in 

New Zealand get it 

Because I take the vaccines 

offered or recommended to 

me 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI] 

(0.34) (0.33) (0.23) (0.29) (0.18) (0.27) 

Gisborne/Tairawhiti 

0.52 [0.14 - 1.92] 1.06 [0.32 - 3.48] 1.44 [0.37 - 5.63] 0.63 [0.19 - 2.12] 1.54 [0.43 - 5.47] 2.56 [0.71 - 9.17] 

(0.35) (0.64) (1.00) (0.39) (1.00) (1.67) 

Hawke’s Bay 0.66 [0.28 - 1.54] 1.32 [0.61 - 2.85] 0.75 [0.34 - 1.65] 0.99 [0.44 - 2.21] 0.86 [0.39 - 1.90] 2.04 [0.91 - 4.55] 

(0.29) (0.52) (0.30) (0.41) (0.35) (0.84) 

Taranaki 0.95 [0.34 - 2.64] 0.44 [0.16 - 1.17] 0.44 [0.18 - 1.08] 0.43 [0.18 - 1.04] 0.88 [0.36 - 2.16] 1.88 [0.77 - 4.60] 

(0.50) (0.22) (0.20) (0.19) (0.40) (0.86) 

Manawatu, 

Whanganui, 

South Ruapehu 

0.83 [0.39 - 1.75] 0.81 [0.41 - 1.61] 0.52 [0.27 - 1.04] 0.88 [0.43 - 1.77] 1.10 [0.55 - 2.18] 1.10 [0.55 - 2.22] 

(0.32) (0.28) (0.18) (0.31) (0.39) (0.39) 

Wellington, 

Hutt Valley, 

Wairarapa 

0.88 [0.53 - 1.47] 0.66 [0.42 - 1.03] 0.68 [0.43 - 1.07] 0.98 [0.61 - 1.57] 0.89 [0.56 - 1.41] 1.27 [0.79 - 2.03] 

(0.23) (0.15) (0.16) (0.24) (0.21) (0.30) 

Nelson- 

Marlborough 

0.51 [0.22 - 1.20] 0.38 [0.16 - 0.93] 0.65 [0.29 - 1.47] 0.97 [0.42 - 2.26] 1.20 [0.52 - 2.78] 0.91 [0.38 - 2.14] 

(0.22) (0.17) (0.27) (0.42) (0.51) (0.40) 

Canterbury, 

West Coast 

1.19 [0.72 - 1.96] 0.68 [0.44 - 1.05] 0.93 [0.60 - 1.44] 1.11 [0.70 - 1.75] 1.19 [0.77 - 1.85] 1.64 [1.05 - 2.57] 

(0.30) (0.15) (0.21) (0.26) (0.27) (0.37) 

Otago, 

Southland 

0.93 [0.47 - 1.85] 0.54 [0.29 - 1.03] 0.58 [0.31 - 1.07] 0.99 [0.53 - 1.88] 0.71 [0.38 - 1.31] 0.73 [0.37 - 1.43] 

(0.33) (0.18) (0.18) (0.32) (0.22) (0.25) 

Constant 10.03 [4.23 - 23.81] 2.27 [1.10 - 4.67] 4.26 [2.03 - 8.94] 3.61 [1.69 - 7.70] 5.47 [2.58 - 11.60] 1.47 [0.70 - 3.09] 

(4.42) (0.84) (1.61) (1.40) (2.10) (0.56) 

Pseudo R 2 .06 .05 .05 .04 .07 .07 

N 909 909 909 909 909 909 

2
1
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