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ABSTRACT ARTICLE HISTORY

This research introduces and validates the Comprehensive Model of Received 25 April 2023
Vaccination Intention (CMVI) to offer a holistic understanding of ~ Accepted 2 April 2024
COVID-19 vaccination uptake in New Zealand. The CMVI excels by

presenting a, highlx explanatory model, in;orporating trust in the COVID-19; vaccine intention:
government’s vaccination policy along with _and a spectrum_of theory of interpersonal
social, cognitive, contextual, and affective variables from theories behavior; theory of planned
of Interpersonal Behavior, Planned Behavior, and Health Belief behavior; health belief
Model. A nationally representative sample of 993 participants was model; New Zealand
analyzed using confirmatory factor analysis and structural

equation modeling. The findings underscore the positive impact

of subjective norms and societal perceptions of vaccination,

attitude toward vaccination, trust in government, and vaccination

habits on COVID-19 vaccination intention. This study highlights

the importance of normalizing vaccination to boost intention and

shows how emotions shape attitudes. It also finds that better

vaccine accessibility and trust in the government lower perceived

costs and raise perceived benefits, improving overall attitude and

strengthening vaccination intention.

KEYWORDS

Introduction

The COVID-19 pandemic is one of the most significant public health crises in recent
history (Rahmani et al., 2021). The virus spread rapidly around the globe, with a surge
in hospitalizaztions and lockdowns. The unprecedented disruption from COVID-19
led to a race to develop a safe and efficient vaccine to reduce severe forms of sickness,
therefore reducing the toll on healthcare systems and the avoidance of lockdowns. The
urgency of the need for a vaccine led to one of the fastest rollouts of a vaccine campaign
in history in high-income nations (Glassman et al., 2022). Despite the significance of the
vaccine for individuals and the collective, enacting mass vaccination campaigns and com-
municating effectively posed significant challenges for authorities as they grappled with
public concerns over the speed of vaccine development and the rise of misinformation on
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social media (Lazarus et al., 2022), leading to a rise in vaccine hesitancy (Loomba et al.,
2021). To respond to the COVID-19 threat and similar health crises, authorities need to
know what factors impact vaccine intention. Combining elements from the Theory of
Interpersonal Behavior (TIB), the Health Belief Model (HBM), and the Theory of
Planned Behavior (TPB), this research uses an integrated model to investigate which
major factors explain the intention to vaccinate among New Zealanders. Particularly,
this study offers a distinctive perspective on COVID-19 vaccination by examining how
trust in the government’s vaccination program along with social, cognitive, contextual,
and affective variables from these three theories influence the intention to receive the
COVID-19 vaccine. The model uniquely explains 80 percent of the variance. Empirically,
this framework can be helpful in formulating effective communication strategies. Sharing
research results from investigating New Zealand’s unique national context could contrib-
ute to insights that aid in developing effective prevention and treatment procedures
elsewhere.

The concept of vaccine hesitancy has received much attention in health communi-
cation research (Ashwell et al., 2022). As the SAGE Working Group on Vaccine Hesi-
tancy concludes, vaccine hesitancy can be defined as a ‘delay in acceptance or refusal
of vaccination despite the availability of vaccination services’ (MacDonald, 2015,
p. 4163). The reasons behind vaccine hesitancy are complex, and vaccine-hesitant indi-
viduals can sit on a continuum from accepting some vaccines and refusing others to an
outright denial of all vaccines. Declared by the World Health Organization (WHO) as
one of the greatest threats to global health in 2019 (World Health Organizatoin, n.d.),
vaccine hesitancy was exacerbated during the rise of COVID-19 when misinformation
spread quickly on social media (Troiano & Nardi, 2021). Understanding what elements
influence vaccine hesitancy necessitates further investigating vaccine intention, as
vaccine hesitancy and vaccine intention are part of a continuum of responses to vacci-
nation campaigns. Previous research has revealed a number of different factors that
feed into the intention to vaccinate, such as politicization (Ward et al., 2020), socio-pol-
itical factors and trust (Baumgaertner et al., 2018), vaccine-related attributes, such as
efficacy, duration, and adverse effects (Pogue et al., 2020), demographic factors, such
as age, education level, ethnicity and employment status (Troiano & Nardi, 2021), and
religiosity (Olagoke et al., 2021). Previous research has shown that the factors influencing
vaccination intention vary in their significance across different countries. Contributing to
this variance is the way different authors use different measurements to examine vacci-
nation intent. This variability has led some authors to propose models for measuring the
factors that influence vaccine intention such as the HBM (Wong et al., 2020) and TPB
(Shmueli, 2021). Although these models offer important insight, there is still the need
for a more comprehensive model that incorporates the role of trust along with the
affective, social, and cognitive factors in shaping vaccination intent.

To address this research gap, this study investigates factors that motivate vaccine
intention. We apply a novel Comprehensive Model of Vaccination Intention (CMVI)
based on the TIB, TPB, and HBM theories to a sample from the New Zealand population.
New Zealand is an interesting case study as it began its vaccination campaign in February
2021, well after misinformation had taken hold. As an island nation, New Zealand’s
response was to shut its borders to all but returning citizens and pursue an elimination
strategy (Baker et al., 2020). An initial seven-week lockdown from 24 March 2020 and
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quarantine measures at the border enabled the government to eliminate the community
transmission of COVID-19, allowing citizens to live free of the virus for several months.
Compared to other countries, New Zealand was successful in keeping low levels of cases
and deaths, recording only 1815 cases and 26 deaths by 13 February 2021 (Timeline - Cor-
onavirus, 2023). Support for the elimination strategy was initially high, with 88% of the
population supporting lockdown measures (Manhire, 2022a). The border closures meant
the country had low levels of COVID-19 experience during the vaccination process com-
pared to other countries with significant outbreaks and death tolls, but also misinforma-
tion had time to take hold. New Zealand was also unique in offering a single kind of
vaccine - Pfizer.

Our study’s results can serve as a model for researchers and practitioners seeking to
assess the complex factors that feed into the intention to vaccinate against COVID-19.
This study extends the TIB model (Triandis, 1977) by incorporating trust and provides
comprehensive insights into vaccination decision--making, contributing to the under-
standing of pandemic communicative practices (Dutta, 2022). It offers practical impli-
cations for public health interventions, aiding stakeholders in designing effective
strategies to enhance vaccine uptake based on the proposed model. While this research
is specifically on the New Zealand context, the model we develop may offer insight into
vaccination intent when applied to other countries. Increasingly research in health com-
munication regarding COVID-19 has shown that effective communication is critical in
fostering trust, combating fear and misinformation, and promoting vaccine intention
(Ashwell et al., 2022; Chou & Budenz, 2020; Corbu et al., 2021; Croucher et al., 2022;
Li & Samp, 2022; Tong et al., 2022; Wright et al., 2022). Critical to vaccine intention
is the link between behaviors and communication, which this study explicates.

Background

Achieving a high vaccination rate is crucial for reducing the severity of adverse health
outcomes, stress on the health system (Conner & Norman, 2005). In the case of some
infectious diseases, high vaccination levels can lead to ‘herd immunity,” where the high
percentage of people vaccinated shields others from catching the disease (Luyten et al.,
2019). The urgency of the public health emergency presented by COVID-19 saw scien-
tists around the world work quickly on developing a vaccine using the new messenger
ribonucleic acid (mRNA) technology, where an enzyme primes the gene on how to
respond (Pérez-Pefa, 2020). Officials had to build public support for vaccination
quickly against a backdrop of disrupted lives due to lockdowns and assuage the concerns
of some over the fast pace of vaccine development and new technology. Exacerbating
these concerns was the interplay of vaccination with public policy, where in some
countries, vaccination was mandated for citizens to re-engage with their normal lives.
In this environment, misinformation spreads quickly on channels such as social
media, fueling hesitancy (Wilson & Wiysonge, 2020).

New Zealand’s approach to COVID-19 was relatively unique — being an island nation,
they were able to shut the country’s borders to all but returning citizens and pursue an
elimination strategy. Like many other countries, as the pandemic wore on, support for
government measures such as vaccination became more fragmented. In early February
in 2021, New Zealand approved the Pfizer/BioNTech vaccine for rollout as primary
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doses (Beehive.govt.nz, 2021). However, this vaccination rollout was blighted by a series
of outbreaks largely based in Auckland that saw the city enter restrictions between
August and December 2021, with a border staffed by police containing residents
within the city. In late October 2021, the New Zealand government announced that
regions around New Zealand would progressively shift to minimal restrictions and
larger events as they reached the 90% vaccinated benchmark and entered a new ‘traffic
light’ system (Cooke, 2021), which was achieved by 16 December. The ‘traffic light’
system also provided different levels of restriction to those who were vaccinated versus
those who were not vaccinated, with entry to restaurants and bars restricted for those
unvaccinated, as well as the number of people they could gather with (Cooke, 2021).
While restrictions for the unvaccinated were eased on 4 April 2022 (Moodie, 2022), man-
dates for vaccination still existed if working in certain industries such as healthcare or
education. The introduction of mandates stoked tensions for some groups who were
hesitant or did not believe people should lose their jobs over being unvaccinated. As
an Omicron outbreak in January 2022 led to a shift in government policy from elimin-
ation to ‘living with the virus,” these tensions came to a head with localized protests on
the lawns of Parliament House (Cornish & O’Dwyer, 2022).

Protests in New Zealand manifest vaccine hesitancy, driven also by less obvious factors
like religious beliefs or distrust of health professionals (Ashwell et al., 2022). Increasing
vaccine hesitancy can also be seen in the drop in booster uptake: only 73% of eligible
people above 18 years old have had their first booster (COVID-2023 data and statistics,
2023), and less than half of those eligible for a second booster have taken up this offer
(Morton, 2023). Reduced vaccine uptake may stem from declining trust in the vaccine
or government, the realization that the vaccine doesn’t halt transmission, or the
absence of mandatory requirements for public activities. Understanding what shapes
intention to get vaccinated is not only relevant for considering primary doses but also
is helpful in encouraging people to get booster vaccinations for ongoing protection
against COVID-19.

Vaccine hesitancy and intention

Vaccine intention and hesitancy sit on a continuum, and there is a complex range of
reasons that can impact one’s intention to vaccinate (WHO, n.d.; Troiano & Nardi,
2021). One might be hesitant to vaccinate against one infectious disease and not
another, or one may falsely believe they are medically unable to get vaccinated
(Ashwell et al., 2022). Reactions can range from mildly hesitant to anti-vaccination.
Exposure to misinformation can reduce the intention to vaccinate (Loomba et al.,
2021; Wiysonge et al., 2022) and increase distrust of healthcare workers and the ability
for collective action on health emergencies. Existing research on COVID-19 vaccine
intention has yielded contradictory findings regarding the determinants of decision-
making processes surrounding vaccine uptake (Ashwell et al., 2022; Olagoke et al.,
2021; Pogue et al., 2020; Troiano & Nardi, 2021; Ward et al., 2020). Acceptance rates
for the COVID-19 vaccine differ across high-income countries, even when there are
high rates of acceptance for other vaccines, meaning the results of COVID-19 research
often differ from previous studies on viruses like influenza and HPV (Lazarus et al,,
2022). While previous research elucidates some of the factors that feed into vaccine
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hesitancy, there is a need for the development of models that can account for the complex
range of issues that affect the intention to vaccinate.

Health belief model

The HBM is a model that uses behavioral science to explain health behavior and
decision-making. The HBM specifies six independent factors of behavior: (1) suscepti-
bility to illness, (2) severity of illness, (3) costs of carrying out behavior, (4) perceived
threat, (5) cues to action, and (6) benefits of action (Tawfiq et al., 2023). Previous research
has applied the HBM (Rosenstock et al., 1988) as a useful theoretical behavioral change
model in understanding the intention to vaccinate against COVID-19 (Wong et al., 2020)
and influenza vaccine uptake among healthcare workers (Hopman et al., 2011; Shahra-
bani et al., 2009). The HBM relates health behavior to people’s specific beliefs, namely
the perceived severity and susceptibility of the disease and the perceived benefits (i.e.
health benefits) and risk of the vaccine (i.e. costs). Despite its popularity, the HBM has
several shortcomings. For example, it does not consider people’s attitude or social and
contextual elements that give rise to the intention to vaccinate. The HBM has also
been criticized for its lack of causality and listing six independent variables (Armitage
& Conner, 2000). Meta-analyses have shown that the mean effect sizes are statistically
significant for costs and health benefits, but small for perceived severity, and that
while the HBM is good at predicting retrospective behavior, it is not as accurate at pre-
dicting future behaviors (Harrison et al., 1992).

Theory of planned behavior

The TPB extends the HBM by including the individual’s perceived behavioral control
and intention as key determinants of behavior. According to TPB, a person’s intentions
to engage in behavior are influenced by their attitudes, subjective norms, and perceived
behavioral control (Ajzen, 2002). Previously, TPB has been used to explain intention to
vaccinate among student nurses (Cornally et al., 2013) and healthcare workers (Godin
et al., 2010). Recent research into the COVID-19 vaccine combines the TPB with the
HBM to model vaccination intent, including variables such as attitudes and the social
elements of norms, and the contextual element of facilitating conditions (Shmuel,
2021). While the combined TPB-HBM model offers significant improvements on
HBM in terms of causality and its ability to explain variance, it still does not consider
important contextual elements such as habit (i.e. previous vaccination/health behaviors).
The model has limitations (Moody et al., 2018) as its social component only considers
subjective norms and does not account for other social factors, such as how an individ-
ual’s behavior may be influenced by both their social network’s perception of them,
encompassing their social roles, and their own self-perception of social status.. Addition-
ally, the model does not consider affect, which refers to an ‘emotional response to a par-
ticular situation that is based on instinctive and unconscious processes in the mind’
(Moody & Siponen, 2013). Social factors and affects seem particularly relevant to
shaping vaccine intention for COVID-19, as the rollout of the vaccine and accompanying
health measures has been affectedby misinformation that is often communicated
emotionally across social networks (Chou & Budenz, 2020).



6 D. RAHMANI ET AL.

Theory of interpersonal behavior

The TIB suggests that to adequately explain behaviors, various social, cognitive, affective,
and contextual elements should be considered (Triandis, 1977). According to Triandis
(1977), behavior is the result of an interaction among intention, habits, and facilitating
conditions related to the behavior. The formation of intention within the TIB is a multi-
faceted process encompassing several key elements. These include attitude, which is
characterized by a combination of belief and evaluation of an outcome. Additionally,
affective factors play a crucial role in shaping intention, reflecting one’s emotional
responses and moods in relation to the behavior in question. Furthermore, social
factors are integral components, encompassing subjective norms, roles within one’s
social context (defined by their social position), and self-concept, which pertains to an
individual’s perception of the appropriateness of the intended behavior within their per-
sonal framework of values and identity. Together, these elements within TIB intricately
contribute to the development of behavioral intention. Previous research shows that TIB
is an appropriate theory to investigate medical student’s ethical decision-making (Li
et al., 2020), physicians’ telemedicine adaptation (Gagnon et al., 2003), and American
nurses’ decision to vaccinate against influenza (Johansen et al., 2012). TIB has demon-
strated promising potential in explaining COVID-19 vaccination intentions, but it
could be further improved by incorporating the role of trust in government. This
addition could provide a more comprehensive understanding of the factors that
influence vaccination behavior and strengthen the model’s overall efficacy. In this
specific COVID-19 vaccination context, governments played a central role in distributing
information on vaccination during the crisis due to the speed required for the vaccine
rollout and the desire to end lockdowns. Moreover, a lack of trust in government has
been shown to increase the likelihood of vaccine hesitancy or refusal (Trent et al,
2022). In sum, despite their common use in predicting health behavior, the TPB and
HBM could be further complemented to better explain critical health behavior, particu-
larly vaccine intention. In contrast, the TIB seems to be better at explaining health behav-
ior; yet is lacking the critical component of trust in government. While there are many
ways of conceptualizing trust, previous research on the HIN1 pandemic highlights
that in health emergency situations where communications are centralized, trust in gov-
ernment and elected officials in providing accurate information has an important impact
on vaccination intention (Jamison et al., 2019; Quinn et al., 2013). Therefore, the TIB can
be further developed by the inclusion of trust in the vaccination policies of the govern-
ment, which has proved to be an important variable in shaping individuals’ decision to
vaccinate (Bollyky et al., 2022). Hence, a novel model of vaccine hesitancy is needed that
captures a more holistic fulsome picture of the critical elements involved in predicting
vaccination intention.

Model development

Our study introduces and empirically tests an innovative model that combines elements
from the TIB, HBM, and TPB. CMVT aims to bridge these gaps and provide a more com-
prehensive framework for understanding Covid-19 vaccination intentions. CMVI pro-
poses intention to vaccinate is influenced by (a) cognition-related elements, including
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attitude (which itself is shaped by cost and benefit), (b) affect, (c) social elements, encom-
passing social factors (the impact of one’s social relationships on vaccination intention),
subjective social norms, and trust in government’s vaccination policies, and (d) contex-
tual elements, including facilitating conditions and habit.

Extensive research has demonstrated the substantial impact of trust on various
COVID-related behaviors and attitudes, including vaccination acceptance (Bollyky
et al,, 2022), compliance with social distancing measures (Fridman et al., 2020), and atti-
tudes toward vaccines (Caso et al., 2022). It has also been used as a moderator and
mediator in several HBM and TPB models exploring factors that influence COVID-
related behaviors, attitudes, and communication (Barattucci et al.,, 2022; Liu et al.,
2022; Plohl & Musil, 2021; Servidio et al., 2022; Siegrist & Zingg, 2014). In this study,
we define trust in the government’s vaccination policies within a social context. In our
conceptualization, trust refers to the perception of reliability and credibility attributed
to entities like the government providing information or guidance. Here, trust focuses
on the trustworthiness of the individuals or organizations offering information, rather
than the trust placed directly in the information itself.

Expanding upon the theoretical frameworks of the TIB and HBM, we incorporate the
TIB concept of costs and benefits concerning vaccination intention. We posit that the
interplay between the perceived costs and benefits of vaccination significantly shapes
one’s attitude toward vaccination. While attitude can encompass both cognitive and
affective dimensions (Haddock & Maio, 2019), we are focusing on the cognitive aspect
composed by the interplay of vaccination costs and benefits (Verhallen & Van Raaij,
1986). Moreover, by incorporating affect as an independent variable, operationlized in
this context as negative—postive emotion (Moody & Siponen, 2013; Triandis, 1977),
our model effectively mitigates the influence of affect on the intention to undergo vacci-
nation. This underscores the study’s emphasis on cognitive facets of attitude, in contrast
to the affective facets. Additionally, the incorporation of affect into our model aligns with
the TIB and represents an enhancement compared to the HBM. While the HBM
acknowledges the role of psychological variables, such as fear, in influencing perceptions
related to healthcare behaviors, these elements do not hold a central position within this
model. In contrast, TIB posits an individual’s affection or emotional disposition toward a
behavior significantly shapes their intention to engage in that behavior (Triandis, 1977).
Previous research shows that affect influences attitudes toward behaviors. Positive affect,
such as hope and joy, fosters positive behavior and attitude, while negative affect, such as
fear and shame, hinders them (Brooks et al., 2023; Heddy et al., 2017).

Moreover, in alignment with TPB, our model investigates the influence of attitude,
subjective norms, and facilitating conditions on the intention to vaccinate. Facilitating
conditions of getting vaccinated, as denoted in the TIB, shares notable similarities
with the notion of perceived behavioral control in TPB and barriers in the HBM, as
they all reflect internal and external factors (i.e. time-consuming and inconvenient)
that may impact someone’s ability to perform a behavior (Ajzen, 2002). Facilitating con-
ditions cover aspects such as the accessibility of healthcare, the availability of necessary
equipment and supplies, which contribute to individuals perceiving health as a priority
and actively engaging in behaviors that promote their well-being (Mannava et al., 2015;
Mclntyre et al., 2009). Additionally, previous investigations on Covid-19 vaccination in
lower and lower-middle-income countries have revealed that facilitating conditions are
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pivotal in influencing healthcare providers’ attitudes toward telemedicine (Shiferaw et al.,
2021).

Moreover, our model incorporates the influence of habitual behavior, particularly the
habit of receiving previous vaccines, on individuals’ intentions to vaccinate against
COVID-19. This inclusion aligns with the hypothesis proposed in the TIB and finds
support in prior research. Earlier studies have consistently demonstrated a positive cor-
relation between habits and the intention to engage in a particular behavior (Ouellette &
Wood, 1998). The study model is presented in Figure 1.

Method

After receiving ethics approval, we fielded a nationally representative Web-based survey
from Qualtrics. Previous research has shown samples from data collection firms such as
Qualtrics to be reliable and representative (Boas et al., 2020). The survey participants
were randomly selected from a nationally representative group of adults aged 18 years
and over living in New Zealand. The sample was matched to the NZ census for age, edu-
cation, and sex. The survey was fielded from February to March 2022. To reduce systematic
error variance and random noise and to provide more accurate and powerful tests (Meyvis
& Van Osselaer, 2018), Qualtrics excluded speeders and participants who failed two atten-
tion tests. We received a complete sample of 993 participants (males =480 (48.3%),
females = 500 (50.4%), other =13 (1.3%), 18 <age > 88, Mg = 39.35, SD,ge = 14.79, see
Table 1). In terms of age, the largest cohort falls within the 30-39 age group, comprising
28.8% of the sample. The 18-29 and 40-49 age groups contribute significantly as well,
accounting for 27.7% and 25.8% of the participants, respectively. Individuals aged 50
and above constitute 17.7% of the sample. Also, participants with educational backgrounds
below a high school diploma constitute 9.3% of the sample, while those with a high school
diploma make up a substantial portion at 36.3%. The study includes individuals with

Social Elements

Social Factors

Theory of Planned Behavior ; Costs \

Health Belief Model

Social Benefits
Theory of Interpersonal Behavior /
Health Benefits

Facilitating Conditions i e i s e

Contextual Elements

Figure 1. Theoretical study model.
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diverse higher education achievements, with 44% holding a bachelor’s degree, 8.9% having
attained a master’s degree, and 1.6% possessing a doctorate. Qualtrics provides financial
compensation for participants upon completing the questionnaire. We did not exclude
participants once we received the data set from Qualtrics.

Measures

Measurements included perception of vaccination benefit and cost, emotions, and mood
toward vaccination (i.e. affect) and attitude, intention to vaccinate, vaccination habits,
facilitating conditions for vaccination, and existing social norms, and trust and social
factors. Current residence in New Zealand was the inclusion criterion. The details of
the included scales are presented in Table 2.

Statistical analysis results

Factor analysis results

To investigate the validity of the measurements, we conducted confirmatory factor analy-
sis (CFA) using AMOS (v26), which confirmed the factorial structure of the study via an
excellent model fit: X2 =4161.328, DF=1483, CFI=.953, TLI=.95, SRMR =.052,
RMSEA =.043 and P, =1 (Hair et al,, 2014). The statistics obtained from the CFA
were assessed in accordance with established thresholds for model fit. An excellent fit
is indicated by values within the following ranges: CMIN/DF between 1 and 3, CFI >
0.95, SRMR < 0.08, RMSEA < 0.06, and PClose > 0.05. Alternatively, a fit is considered
acceptable if it falls within the range of CMIN/DF between 3 and 5, CFI between .90
and .95, SRMR between .08 and .1, RMSEA between .06 and .08, and PClose between
.01 and .05 (Hu & Bentler, 1999). These criteria provide a robust framework for evaluat-
ing the goodness of fit in our model. The details of CFA loadings are in Table 3.

Validity and reliability analysis results
To investigate the discriminant and convergent validity of the data, the average variance
extracted (AVE), \/ AVE, maximum shared variance (MSV), and maximum likelihood

Table 1. Demographic information of participants (N =993) and included measurements.

N %

Age (18-88 years old)

18-29 275 27.7

30-39 286 28.8

40-49 256 25.8

50 and above 176 17.7
Education

Below high school diploma 92 9.3

High school diploma 360 363

Bachelor 437 44

Master 88 8.9

Doctorate 16 1.6
Gender

Female 480 483

Male 500 50.4

Other 13 13
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Table 2. Included measurement scales.

Number of
Variable Source items Range
Benefits (Yang, 2015) 10 (1) strongly disagree to
Costs (Yang, 2015) 10 (7) strongly agree
Norm (Moody & Siponen, 2013) 10
Social factors (Moody & Siponen, 2013) 1
Intention (Yang, 2015) 6
Habit (Triandis, 1977) 5
Facilitating (Yang, 2015) 10
conditions
Trust (Quinn et al., 2013) 12
Attitude (Moody et al., 2018) 10 (1) negative evaluations to (5) positive
evaluations
Affect (Moody & Siponen, 2013), 10 (1) negative emotions to
(Triandis, 1977) (5) positive emotions

estimation of inter-construct correlation were calculated. AVE values were >.5, proving
the resulted factors’ convergent validity. Also, for each factor, the \/ AVE was higher than
the correlation of the factor with other included factors, and MSV was lower than AVE,
which proves the discriminant validity of the factors (Hair et al., 2014). Also, the values of
construct reliability, maximal reliability (MaxR(H)), and Cronbach « were calculated to
test the reliability of the factors, which all were >.7; thus, the current measurements are
reliable.

We used Structural Equation Modeling (SEM) to test the study hypothesis, which
established an acceptable model fit X2 =4332.134, DF = 1448, CFI =.948, TLI =.945,
SRMR =.076, RMSEA =.045, and Pclose =1 (Hair et al., 2014). The details of the
model fit, validity, and SEM measurements are presented in Table 3.

Path model results

The SEM model explained 80% variance in intention to vaccination with significant
imPaCt bY attitude (ﬁstandardized: .56, ﬁunstandardized:-62’ P< -001), trust (ﬁstandardized

=-13’ ﬁunstandardized=-15) P<001), norm (ﬁstandardized=-15’ ﬁunstandardized=-l7’ P
<.001), social factors (Bstandardized=-07, Punstandardized=-08, p<.05), and habit

(Bstandardized = -16, Bunstandardized = -18, p <.001). The effects of facilitating condition on
intention was insignificant (Bsandardized = —-05, Punstandardized = —-06, p =.06), yet it sig-
nificantly explained attitude (Bsandardized =-09> Punstandardized = -1, P <.001). The effect
of facilitating condition on attitude was partially mediated through cost (Bsandardized =
-.27, ﬁunstandardized =—.16, p< 001)’ health beneﬁts (ﬁstandardized =.13, ﬁunstandardized
=.23, p<.001), and social benefits (Bstandardized = -28> Punstandardized = -4 P <.001). The
impact of affect on intention (Bswandardized =-04> Punstandardized = -04, p =.31) was fully
mediated by attitude (Bstandardized = -52> Bunstandardized = -54, p < .001). Along with affect,
perceptions of social benefits (Bstandardized =-11> Bunstandardized = -08, p <.001), health
beneﬁts (/—gstandardized =.14, ﬁunstandardized =.08, p< .001) POSitiV@lY, and costs (ﬁstandardized—
= —.24, Bunstandardized = —-41, p <.001) negatively explained 80% of variance in attitude.
The impact of trust on attitude (Bstandardized = -05> Bunstandardized = -05, p =.08) was fully
mediated positively by perceptions of social benefits (Bsandardized = -51, punstandardized
=.70, p<.001), health benefit (Bsandardized=-51> Punstandardized =-92, p <.001) and
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negatively by cost (Bstandardized = --50> PBunstandardized = —-30, p <.001). Our model
explained 44%, 34%, and 43%, respectively, in perceptions of social benefit, health
benefit, and cost. The analysis results are presented in Figure 2.

Discussion

This research proposed and validated CMVI to investigate COVID-19 vaccination
uptake in New Zealand. Our proposed model attains significant theoretical achievements
for several reasons. First, our model explained 80% of variance of vaccination intention in
this nationally representative, cross-sectional survey. This finding underscores the
imperative of adopting a more holistic approach that encompasses various individual,
social, and political factors to understand vaccine intention. Also, our study utilizes a
large sample size comparative to the overall population of New Zealand (5.084
million) and includes a nationally representative sample, allowing a more precise esti-
mate of our effect and generalizability of our results. While further testing across
different environments is needed to further verify the model, the results show that
CMVI has the potential to inform public health communications and campaigns.
Second, unlike other studies incorporating trust in the government, we investigated
the effect of trust along with several other social, cognition-related, contextual, and
affective elements of vaccination uptake and explained a high percentage of variance
in the model. CMVI demonstrates that affect and cognition-related elements may have
a significant impact on shaping vaccine intention. This is important as vaccine intention
is often considered in models such as HBM and TPB as a rational decision.

Our results show trust in vaccination policies positively impacts the cognition-related
elements — perceived costs and benefits (social and health) of the vaccine and indirectly
affects attitude. While researchers have previously found that trust in the government
impacts adherence to health guidelines (Quinn et al., 2013), this finding links trust in

Trust < Social Factors
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Figure 2. Standardized analysis results of the model. Note. dashed line: insignificant effect.
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the government to positive vaccination intent (Bollyky et al., 2022; Larson et al., 2018).
Previous studies in economics have shown the effect of trust on attitude is mediated by
perceptions of costs and benefits (Moon & Balasubramanian, 2004). Integrated into our
comprehensive model, we show that trust in government also has a considerable impact
on intention to vaccinate by reducing perceived costs and perceived social and health
benefits, which impacts attitude.

Additionally, the impact of facilitating conditions, such as the accessibility of vacci-
nation clinics, on the intention to vaccinate was indirect. Nevertheless, they exhibited
a robust positive influence on the perception of the social benefits of taking the
vaccine, concurrently decreasing the perceived costs of vaccination. It also demonstrated
a less pronounced positive effect on the perceived health benefits of vaccination. This
supports the WHO’s definition of vaccine hesitancy as being influenced by convenience,
which refers to how easy the vaccine is to access and how much it costs (Troiano & Nardi,
2021).

Our findings also show affect, or the emotions and mood toward vaccination, has a
significant effect on attitudes toward vaccination and an indirect effect on intention. Vac-
cination has long been an emotional issue in many countries, and anti-vaccination cam-
paigns draw heavily on emotion (Chou & Budenz, 2020). Moreover, affect plays an
essential role in communications campaigns, many of which are influenced by inocu-
lation theory, which, through preemptive exposure to weakened forms of persuasive
arguments, aims to bolster individuals’ resistance against subsequent, more potent per-
suasive attempts such as misinformation, thereby motivating citizens to take desired
actions (van der Linden et al., 2020). Research has also shown that emotion is a vital
factor for healthcare workers in recommending vaccination (Ledda et al., 2021).

Finally, the study emphasizes the significance of normalization and habitualization of
vaccination to increase the intention to vaccinate against future incidents of viral dis-
eases. This finding is in accordance with previous studies showing vaccination habits
and positive social attitude toward vaccination could determine the decision to vaccinate
(Maridor et al., 2017). However, it is worth noting that despite routine vaccination habits
and positive social attitudes toward vaccination, various factors, which may vary across
different countries, could influence individuals’ decisions, and further investigation into
these specific contextual elements is warranted.

Implications for practice

These findings have significant implications for public health stakeholders and practice.
The study showed how building confidence in government trust and performance is criti-
cal to shaping the perception of the costs and benefits of vaccination. Building trust early
as an initial response to new pandemics may have ongoing benefits that last much longer
after a vaccine has been developed, even after this initial trust begins to wane due to crisis
fatigue or misinformation. For instance, New Zealand was unique globally for maintain-
ing high trust in the government’s COVID-19 measures. A global Gallup Poll in late 2020
showed trust in scientists was also high, with 63% of New Zealanders reporting they
trusted scientists compared to the global average of 41% (McClure, 2022). While this per-
ception of performance (governance trust) had dropped to 66% at the time this survey
was taken (Manbhire, 2022b), the initial trust built benefited vaccination uptake (90%
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of the population over the age of 12 years old received their primary dose) (COVID-2022:
Vaccine data, 2022). The high rates of vaccination New Zealand recorded once it under-
took its mass vaccination campaign signals that building popular consensus at the outset
of the outbreak may also have an inoculating effect against misinformation for some.
Overall, our findings show building confidence in government trust and performance
is critical to shaping the perception of the costs and benefits of vaccination and
vaccine intention. This may be relevant for other countries when planning their health
responses.

Also, the impact of facilitating conditions on the perception of the cost and benefit of
vaccination might be explained by the way access to COVID-19 vaccines was much easier
than other vaccines available in New Zealand, such as the influenza vaccine. The
influenza vaccine costs at least $20 per dose, unless people fall into a vulnerable group,
or the vaccine is covered by the employer (Edwards, 2022). For COVID-19, vaccination
clinics were available across New Zealand, and the country even ran a nationwide vaccine
event called ‘Super Saturday.” Employers were encouraged in briefings from the Director
General of Health and the Prime Minister to take paid time off work to get the COVID-19
vaccine. Some vaccination centers incentivized people to get the vaccine with the pro-
vision of free food or vouchers (Ling, 2022). This was accompanied by a significant
media push to get vaccinated through government updates and advertising. These incen-
tives and the support from employers potentially contributed to the perceived reduction
in costs. The perceived social benefits may have also been stimulated by vaccine mandates
in New Zealand. This impacted the numbers allowed in cafes and restaurants and the
ability to work in certain frontline roles (such as health, aged care, and teaching). This
created resistance from some who did not want to be vaccinated and an environment
where vaccination was framed as the key to maintaining a normal life and social benefits.

Overall, moving forward, policymakers in the future can employ the research insights
to shape targeted interventions, invest in trust-building measures, communicate both
social and health benefits, and address perceived costs. These findings can also inform
public health practitioners to develop and implement relevant communication strategies
by incorporating localized and socially sensitive approaches. Training programs for
healthcare providers should be implemented to enhance their ability to address
vaccine hesitancy concerns and effectively communicate the safety and benefits of
COVID-19 vaccines.

Also, our results show affect has a considerable impact on attitudes to vaccination
intention. This finding underscores the need for tailored communication strategies in
public health campaigns. Policymakers should acknowledge and address the emotional
dimensions surrounding vaccination by integrating emotional impact assessments into
vaccination campaign evaluations (Chou & Budenz, 2020) and considering the emotional
nature of anti-vaccination campaigns (van der Linden et al.,, 2020). Also, healthcare
worker training programs should enhance emotional intelligence to leverage their
crucial role in positively shaping public attitudes (Rossettini et al., 2021). Targeted com-
munications campaigns that enhance the positive affects of citizens are also a critical
component in fighting vaccine hesitancy. Collaboration with community leaders might
be a helpful venue, as they can help mitigate negative emotions and create more trust,
which enhances vaccine take-up overall.
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Eventually, the significant impact of habit on intention to vaccination implies building
up narratives about vaccination as a social responsibility and promoting vaccinations
against endemic and seasonal diseases such as influenza by making vaccines free of
charge or more accessible can boost the intention to vaccinate against diseases in the
future.

Future research directions

This study has some limitations that offer opportunities for future research. First, since
our data was cross-sectional, we could not control for unobserved confounding factors
such as personality traits or medical preconditions. Thus, randomization or elimination
of stable confounding variables was impossible. Our data demonstrates vaccine intention
for this moment in time. Future research might want to use longitudinal data to verify
our results over a longer time. Second, we developed and tested a model based on
TIB, TPB, and HBM variables, which achieved high predictive values. However, other
behavioral theories such as the protection motivation theory and the cognitive model
of empowerment, could serve as a base for understanding COVID-19 vaccination inten-
tion. Also, there is a debate amongst scholars on the relationship between attitude, cog-
nition, and affect. Future research might want to investigate different configurations of
the relationships between those key constructs. Third, our model is specific to
COVID-19, which limits the applicability of these results to other vaccines. As the
results of vaccine intention may differ across different vaccines like influenza and
HPV, our model cannot be transferred to different vaccines without additional testing.
Last, part of our model investigates trust and its impact on Intention to vaccinate. Impor-
tantly, political polarization and misinformation is influencing trust in government glob-
ally. This is an important development, and future research should further look at the
impact of misinformation in the context of trust and vaccine intention. This opens a
great opportunity for future research to apply and test CMVI to different vaccines.
Also, to ensure its generalizability to other countries, future research should further
test our model across countries with different social and economic structures.
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