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Article
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Abstract: Background/objectives: Influenza vaccines are recommended and free in Aus-
tralia for children aged <5 years, but uptake remains low at 25.8% compared to the targets
of 40% and 50%. National data on barriers hindering paediatric influenza vaccination can
inform strategies to improve uptake. The aim of this study was to measure barriers to
influenza vaccination in Australian children aged <5 years. Methods: A national, cross-
sectional survey of parents of children aged <5 years was conducted in March/April 2024.
Parents were recruited using an online panel and asked about their intention to get an
influenza vaccine for their youngest child in the upcoming influenza season. An adapted
version of the validated Vaccine Barriers Assessment Tool measured 14 influenza vaccina-
tion barriers. Analysis assessed the prevalence of barriers and differences between parents
intending to and those unsure or not intending to vaccinate by calculating the prevalence
difference and 95% confidence interval. Results: A total of 2000 parents were recruited
nationally. The most common barrier was parents feeling distressed when thinking about
vaccinating their child against influenza (66.1% of intending parents, 65.6% of unsure/not
intending parents). The barrier with the largest difference between intending and not
intending/unsure parents was not prioritising their child’s influenza vaccination (47.2%
vs. 6.1%, PD = 41.1 ppts, 95% CI: 35.9%, 46.3%). Other barriers with large differences
were parents not feeling guilty if their unvaccinated child got influenza (41.5% vs. 7.5%,
PD = 34.0 ppts, 95% CI: 28.8%, 39.1%) and parents not believing that influenza vaccines
are effective (31.3% vs. 3.0%, PD = 28.2 ppts, 95% CI: 23.6%, 32.9%). Conclusions: Parents
should be encouraged and supported to prioritise influenza vaccination alongside routine
childhood vaccines in campaigns that emphasise disease risk and the importance, safety
and effectiveness of influenza vaccination, and by optimising access to influenza vaccina-
tion. We recommend conducting similar surveys regularly to monitor trends in parental
barriers to childhood influenza vaccination.
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1. Introduction
Influenza vaccination for young children aged 6 months to 5 years has been rec-

ommended and funded in Australia under the National Immunisation Program (NIP)
since 2020 [1]. While no national targets for influenza vaccination coverage in young chil-
dren are currently in place in Australia, the target of 40% coverage and the ‘stretch target’
of 50% from the most populous state in Australia, New South Wales [2], can be used as an
appropriate proxy. At a national level, however, only 25.8% of this age group were vacci-
nated in 2024 [3]. Coverage in Australia has improved in recent years: in 2017, uptake was
just 5.0% [4], increasing considerably in 2018 and 2019 to 25.9% and 41.8%, respectively [4,5],
in part due to the introduction of state and nationally funded programmes [6], and peaking
at 45.2% in 2020 during the COVID-19 pandemic [7]. However, vaccination rates have
since been on the decline. By comparison, coverage rates in young children for the 2023-24
season in similar high-income countries such as the United States and England were 60.8%
(children aged < 5 years) and 44.4% (children aged 2–3 years), respectively, although recent
declines have also been reported [8–10].

In Australia, the influenza season typically occurs between May and September each
year [11]. Young children <5 years are at higher risk of experiencing severe influenza-
related disease requiring hospitalisation than all other age groups in Australia other than
adults aged ≥65 years, being hospitalised at a rate of 283.5 per 100,000 population in infants
aged <1 year and 124.1 per 100,000 population per year in children aged 1–4 years [12].
Children with comorbidities are hospitalised at a higher rate than healthy children, al-
though a substantial proportion of hospitalisations (between 55 and 60%) involve healthy
children [13–15]. Complications from influenza for young children, especially those with
comorbidities, can be severe, requiring admission to intensive care units, and include
pneumonia, encephalitis, acute renal failure, myocarditis and death [15].

While vaccination is moderately effective for preventing influenza infection in young
children (vaccine effectiveness is approximately 65% in children <5 years when the vaccine
and circulating strains are well matched [1]), importantly, vaccination protects against
severe disease and hospitalisation [16,17]. For example, the 2024 Southern Hemisphere
seasonal influenza vaccine reduced the risk for influenza-associated hospitalisation among
high-risk groups (including young children) by 34.5% [18]. Additionally, there is some
evidence that vaccination protects the wider community and individuals at risk of severe
disease [19]. Given these benefits, the suboptimal and declining uptake in children <5 years
is concerning.

Suboptimal uptake of childhood vaccines is influenced by a broad range of factors [20]:
parents and caregivers (hereafter “parents”) may face practical barriers to accessing appoint-
ments and affording costs, i.e., the cost of travel or seeing a doctor, and may have negative
thoughts and feelings or social influences related to vaccination that affect motivation [21].
These factors are evident in research among Australian parents, which has found parents
can experience difficulties obtaining influenza vaccination appointments for their children,
especially outside metropolitan areas [22]. There is further evidence that some parents
experience out-of-pocket costs when seeking influenza vaccination for their children, such
as general practice (GP) consultation fees charged when administering the vaccine and lost
paid work hours when attending the appointment [23]. Additionally, parents have reported
the burden of having to attend influenza vaccination appointments annually when faced
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with competing priorities such as needing to work or attend to their child’s health needs
beyond vaccination [22,24]. Some parents are not aware of the recommendation that all
children aged <5 years should receive the influenza vaccine annually [25]. Beyond practical
issues, there is evidence that some Australian parents are not aware of the potential severity
of influenza in young children and thus are not concerned about their child contracting
influenza; others have doubts about the effectiveness of influenza vaccination and concerns
about influenza vaccination safety [22,23]. Some parents are less motivated to vaccinate
their children against influenza because it is neither a common practice and not expected
among their peers, nor recommended routinely by their healthcare provider [22,23].

To address low coverage, it is essential to understand the factors that hinder childhood
influenza vaccination, as this knowledge can inform strategies to encourage uptake. To date,
in Australia, however, parental barriers have not been systematically or comprehensively
measured in a way that reveals which barriers are associated with the intention to vaccinate
and vaccination behaviour and are therefore most useful for informing interventions to
increase uptake, or in a way that allows tracking over time. Therefore, the aim of this
study was to measure the prevalence of parental barriers to influenza vaccination in
young children aged <5 years and compare this between parents with different vaccination
intentions for the 2024 influenza season. A secondary aim was to compare the prevalence of
barriers between parents with different key demographic variables. This study contributes
to a broader goal of collecting data on childhood influenza vaccination barriers on an
ongoing basis.

2. Methods
2.1. Study Design

A cross-sectional survey design assessed influenza vaccination barriers in Australian
children <5 years of age.

2.2. Setting

The setting was a national online survey platform, hosted by a national panel provider (i-
Link). We collected data during March–April 2024, just before the start of the influenza season.

2.3. Participants

Participants were adults ≥18 years of age, living in Australia, who could read English
and who were the parent or carer of a child <5 years. Participants were excluded if their
youngest child was ≥5 years or if they could not complete the survey in English.

The sample was derived from an online panel of over 120,000 Australian adults (i-
Link), which is constructed to represent the Australian general community. The panel
provider recruits members through online and offline means such as print media, online
marketing initiatives, direct mail, affiliate partnerships and personal invitations, and is
nationally representative in terms of state and territory of residence. The panel maintains
detailed information about members to aid study recruitment. For this study, the panel
provider randomly selected a sample stratified by state/territory of residence and invited
them to participate by sending a notification to their dashboard; invited participants who
logged on when the study was open saw the notification. Participation was voluntary. The
survey remained open until the sample size was reached. Only one person per household
(determined by IP address) could participate. A unique session ID ensured anonymity and
one-time survey access.

A total of 2000 participants completed the survey. A reliable denominator required
to calculate the response rate was not available because the panel provider was not able
to provide accurate information about the proportion of invited participants who logged
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on and saw the notification. The final sample distribution reflected Australian Bureau of
Statistics Census 2021 data by state/territory.

2.4. Variables

The primary outcome was parental reports of barriers to influenza vaccination for their
youngest child, assessed by their agreement with statements from the Vaccination Barriers
Assessment Tool (VBAT). The group variable was parental intention to vaccinate their
child against influenza in 2024. Sociodemographic characteristics collected in the survey
included parent’s age, gender, location, number and age of children, education, Aboriginal
and/or Torres Strait Islander status, language spoken at home, household financial stress
and whether their child had previously had an influenza vaccine.

2.5. Data Sources and Measurement

The survey was conducted in English. All data were self-reported by participants.
Participants responded to 14 VBAT statements about their experience of vaccinating their
youngest child against influenza (e.g., ‘It is easy to get an appointment when my child’s flu
vaccination is due’) using a 5-point Likert scale. The VBAT, developed and validated in
Australia, draws on known drivers of vaccination to predict vaccine uptake [26]. While
the VBAT was developed for measuring barriers to routine childhood vaccinations with
parents of children <5 years of age, it is an appropriate tool to use in this context because
it captures key acceptance- and access-related factors that influence parental vaccination
behaviour, which are also relevant to decisions about influenza vaccination. We adapted
statements for influenza vaccination by minimally modifying the wording. Parental inten-
tion to vaccinate was assessed using an adapted question from the Behavioural and Social
Drivers of Vaccination survey tool, using a ‘yes’, ‘no’ or ‘unsure’ scale. Sociodemographic
information and prior influenza vaccination were collected using multiple-choice questions.
Financial stress was assessed using a question from the Household, Income and Labour
Dynamics in Australia (HILDA) survey. Participants selecting two or more financial stress
indicators were categorised as experiencing financial stress.

2.6. Bias

Selection bias was minimised through random sampling stratified by state/territory
and weighting by geographic and demographic factors. Measurement bias was minimised
by using validated instruments (VBAT) and standardised questions. There was the potential
for recall bias regarding vaccination history.

2.7. Study Size

We aimed to recruit a national sample of 2000 participants. This sample size had an
80% or greater power to detect a difference in prevalence of 10% between two groups where
the ratio of sample sizes was 1:8, at a two-sided 5% significance level. The margin of error
for estimating a single prevalence was within 3 percent.

2.8. Quantitative Variables

Quantitative data (age, number of children) were categorised. All remaining data
collected were categorical.

2.9. Statistical Analysis

We performed analysis using Stata version 18.0 (StatCorp, College Station, TX,
USA, 2023). To perform analysis of the barriers to vaccination, we inverted positively
framed vaccination statements and responses to a negative framing (‘It is not easy to get
an appointment when my child’s flu vaccination is due’) and collapsed the responses into
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two categories: agree (strongly and slightly agree) and disagree (strongly and slightly
disagree) to focus on the presence or absence of barriers and facilitate the interpretation of
prevalence differences. We treated the low number of ‘can’t say/don’t know’ respondents as
missing data. We collapsed influenza vaccination intention responses into two categories: yes
and no/not sure. There was no missing data for intention and sociodemographic variables.

To make the data more representative of the target population, we weighted the
data by state/territory, location (urban and rural areas, based on the Australian Statistical
Geography Standard) and parent age group using Australian Bureau of Statistics (ABS)
Census 2021 data. The design weight, the ratio of the population proportion to the sample
proportion, was used. Where relevant, we collapsed the number of categories to avoid the
distortion of the data due to small cell sizes. Parent age was collapsed into two categories
for this reason.

Demographic characteristics were described using frequencies, unweighted percent-
ages and weighted percentages. Previous influenza vaccination behaviour, future intention
and the prevalence of vaccination barriers were described using weighted data.

For the primary analysis, a generalised linear model with a binomial distribution
(binomial regression model) estimated the difference in the prevalence of each vaccination
barrier between parents who were intending to and those who were unsure or not intending
to have their youngest child vaccinated against influenza in 2024. The prevalence difference
(PD) and 95% confidence interval (CI) were presented for each vaccination barrier.

Secondary analyses compared vaccination barriers (limited to those with the largest
prevalence differences, i.e., where the lower bound of 95% CI was ~10% or greater between
the intending to vs. unsure/not intending to vaccinate groups) by key demographic
variables: parent’s regionality (urban vs. rural areas), parent’s experience of financial stress
(experiencing vs. not experiencing financial stress) and number of children in the family
(one child vs. multiple children). A binomial regression model estimated the prevalence
difference in each vaccination barrier between these demographic groupings.

This study was reported in accordance with the STROBE (Strengthening the Reporting
of Observational Studies in Epidemiology) guidelines for cross-sectional studies [27].

2.10. Ethical Considerations

The Sydney Children’s Hospital Human Research Ethics Committee (2023/ETH02177)
gave ethical approval for this study. Participants gave informed consent by reading a
participant information and consent form and indicating their consent digitally.

3. Results
3.1. Participant Characteristics

Demographic characteristics of the participants are shown in Table 1. For previous
influenza vaccination behaviour, 69.2% of parents reported that their youngest child had
received an influenza vaccine prior to the 2024 influenza season (in 2023 or earlier). For
future intentions, 75.3% said they intended to give their youngest child an influenza vaccine
in the May–September 2024 influenza season, while 24.8% were either unsure (10.4%) or
not intending to vaccinate (14.4%).
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Table 1. Participant characteristics.

Unweighted Weighted ABS Data on Australian
Parents of Children <5

n (%) (%) %

N 2000 - - -

Gender
Woman 1091 (54.5%) (52.3%) 53.8%

Man 901 (45.1%) (47.4%) 46.3%
Non-binary 3 (0.1%) (0.1%) no data

Prefer not to say 5 (0.2%) (0.2%) -

Age (years)
18 to 24 32 (1.6%) (1.3%) 3.4%
25 to 29 153 (7.6%) (6.8%) 12.9%
30 to 34 742 (37.1%) (38.1%) 29.9%
35 to 39 743 (37.1%) (37.6%) 32.4%
40 to 44 291 (14.5%) (14.3%) 15.1%
45 to 49 29 (1.5%) (1.4%) 4.1%
50 to 54 7 (0.4%) (0.3%) 1.2%
55 to 59 3 (0.1%) (0.1%) 0.5%

State or territory
New South Wales 612 (30.6%) (32.8%) 32.0%

Victoria 517 (25.9%) (27.3%) 26.6%
Queensland 404 (20.2%) (19.7%) 19.3%

Western Australia 217 (10.8%) (11.0%) 10.8%
South Australia 154 (7.7%) (6.6%) 6.45%

Tasmania 47 (2.4%) (0.4%) 1.9%
Australian Capital Territory 36 (1.8%) (2.0%) 1.9%

Northern Territory 13 (0.7%) (0.3%) 1.0%

Regionality
Metropolitan 1458 (72.9%) (92.4%)

Regional 348 (17.4%) (4.8%)
Rural 159 (8.0%) (2.3%)

Remote 35 (1.8%) (0.5%)

Aboriginal and Torres Strait Islander status
Aboriginal 57 (2.9%) (2.3%)

Torres Strait Islander 11 (0.5%) (0.4%)
Both 23 (1.1%) (0.8%)

Neither 1909 (95.5%) (96.5%)

Education
Less than high school 13 (0.7%) (0.6%)

High school or equivalent 324 (16.2%) (14.3%)
Trade cert/apprenticeship 442 (22.1%) (20.6%)

Bachelor’s degree 879 (44.0%) (46.3%)
Graduate degree 342 (17.1%) (18.2%)

Language used at home
English only 1739 (87.0%) (84.8%)

Other language 261 (13.1%) (15.2%)

Number of children
1 1010 (50.5%) (53.3%)
2 697 (34.8%) (34.0%)

3+ 293 (14.6%) (12.8%)
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Table 1. Cont.

Unweighted Weighted ABS Data on Australian
Parents of Children <5

n (%) (%) %

Single parent or carer
Yes 1072 (53.6%) (55.8%)
No 928 (46.4%) (44.2%)

Financial stress
Yes 726 (36.3%) (34.4%)
No 1274 (63.7%) (65.6%)

Youngest child’s age
<1 year 192 (9.6%) (9.1%)

1 to <2 years 359 (17.9%) (17.1%)
2 to <3 years 507 (25.4%) (25.3%)
3 to <4 years 519 (25.9%) (25.9%)
4 to <5 years 423 (21.1%) (22.6%)

3.2. Prevalence of Influenza Vaccination Barriers

The most common barrier to influenza vaccination was related to the parent’s distress,
with 65.6% of unsure/not intending to vaccinate parents and 66.1% of intending to vaccinate
parents reporting feeling distressed when thinking about vaccinating their child against
influenza (Figure 1).

 

Figure 1. Prevalence of barriers to childhood influenza vaccination by parental intention to vaccinate.

Among unsure/not intending parents, the second most reported barrier to influenza
vaccination was not prioritising their child’s influenza vaccination appointment over other
things (47.2%). The least reported barrier was not finding it easy to travel to their child’s
vaccination appointment (8.5%).

The proportion of intending parents reporting any barrier other than distress was
notably lower in comparison to unsure/not intending parents. Among intending parents,
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the most reported barriers (after distress) were not being able to afford costs associated with
vaccinating their child against influenza (7.5%) and not feeling guilty if their unvaccinated
child got influenza (7.5%). The least reported barrier in this group was not believing
influenza vaccines were safe for their child (2.5%).

See Figure S1 in the Supplemental Materials for the prevalence of agreement with
barriers by intention group, showing all response categories.

3.3. Comparing Influenza Vaccination Barriers by Parent’s Intention to Vaccinate

Prevalence differences and 95% CIs for all barriers are presented in Table 2 and
Figure 2. Around two-third of parents reported feeling distressed when thinking about
vaccinating their child against influenza, irrespective of whether they intended (66.1%)
or did not intend (65.6%) to have their child vaccinated in 2024. The barrier with the
largest difference between intending and not intending/unsure parents was not prioritising
their child’s influenza vaccination appointment over other things (PD 41.1%; 95% CI 35.9%
to 46.3%). Other barriers with large prevalence differences included not feeling guilty if their
unvaccinated child got influenza; not believing that influenza vaccines were effective for
preventing influenza; not believing that vaccinating their child against influenza protected
others in the community; and not believing influenza vaccines were safe for their child. The
barrier with the smallest difference was being unable to discuss vaccination in the parent’s
preferred language (PD 3.5%; 95% CI 0.2% to 6.7%).

Figure 2. Differences in prevalence of influenza vaccination barriers comparing unsure/not intending
parents with intending parents.

Table 2. Differences in prevalence of influenza vaccination barriers between unsure/not intending
parents and intending parents of children aged <5 years.

Influenza Vaccination Barrier PD 95% CI Lower Upper

Do not prioritise child’s flu vaccination appointment over other things 41.1% 35.9% 46.3%
Would not feel guilty if they did not vaccinate child and child got the flu 34.0% 28.8% 39.1%

Do not believe flu vaccines are effective for preventing flu 28.2% 23.6% 32.9%
Do not believe vaccinating child against flu helps protect others in the community 26.2% 21.5% 30.9%

Do not believe flu vaccines are safe for child 25.7% 21.1% 30.3%
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Table 2. Cont.

Influenza Vaccination Barrier PD 95% CI Lower Upper

People close to parent do not support flu vaccination 22.7% 18.0% 27.3%
Vaccinating each year against the flu is not parent’s responsibility 18.2% 13.9% 22.4%

Do not trust information received about flu vaccines from child’s doctor/nurse 14.7% 10.6% 18.9%
Cannot afford costs associated with vaccinating child against flu 12.7% 8.5% 17.0%

Not easy to get an appointment when child’s flu vaccination is due 5.7% 2.3% 9.2%
Child’s doctor/nurse cannot answer questions about flu vaccination 5.1% 2.1% 8.0%

Not easy to travel to child’s flu vaccination appointment 4.2% 1.2% 7.1%
Cannot discuss flu vaccination in preferred language with child’s doctor/nurse 3.5% 0.2% 6.7%

Feel distressed when thinking about vaccinating child against flu −0.5% −5.9% 4.9%

3.4. Comparing Influenza Vaccination Barriers by Key Demographic Variables

Fewer parents living in rural areas reported not prioritising influenza vaccination over
other things, compared to parents living in urban areas (PD −6.1%; 95% CI −10.7% to −1.5%).

The barrier with the largest difference between parents experiencing financial stress
and those who were not was being unable to afford the costs associated with vaccinating
(PD 7.4%; 95% CI 4.0% to 10.8%). Parents experiencing financial stress were also more
likely to report not believing that influenza vaccines were safe for their child (PD 4.3%;
95% CI 1.3% to 7.4%).

The percentage of parents who agreed with each barrier (except two) increased with the
number of children in the family. The barrier with the largest difference between parents
with one and multiple children was not prioritising their child’s influenza vaccination
appointment over other things. The prevalence difference for parents with two children
was 10.7% (95% CI 6.7% to 14.6%) and for parents with three or more children was 17.0%
(95% CI 10.7% to 23.2%) compared to parents with one child. See Table S1 in Supplemental
Materials for full results.

4. Discussion
This study found that parents with a range of intentions experience barriers to vaccinat-

ing their child against influenza. The most common barrier in both unsure/not intending
and intending parents was feeling distressed when thinking about vaccinating their child.
Studies in other countries have also identified parental distress related to vaccination,
with some finding an association with negative vaccination attitudes or behaviour [28–30].
In this study, however, parental distress was not found to deter parents from intending
to vaccinate, with a similar proportion of unsure/not intending and intending parents
reporting distress.

The barriers with the largest differences between intending and unsure or not in-
tending parents are more likely to influence vaccination intention and are therefore im-
portant targets for intervention efforts aimed at increasing uptake. Among parents of
children <5 years in Australia, the barrier with the largest difference was not prioritising
influenza vaccination over other things.

Not prioritising can be a result of choice, i.e., the parent chooses not to prioritise
influenza vaccination. Previous Australian research has found that some parents choose
not to prioritise influenza vaccination because they view it as less important than routine
childhood vaccines [22,23]; similar results have been found in other countries such as
the United Kingdom and United States [31,32]. Other reasons parents may choose not
to prioritise influenza vaccination are identified by this study as significant barriers to
intention, for example, they may perceive influenza to be low risk and their children to not
be susceptible, leading to less anticipated guilt. This is supported by evidence from other
studies, where parents who perceived influenza to be low risk were less likely to vaccinate
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their child against influenza [33]. Another reason for low prioritisation, also identified as a
barrier in this study, may be parents perceiving the influenza vaccination to be ineffective.
Other studies have also reported parents expressing reluctance to vaccinate their children
against influenza because of perceived vaccine ineffectiveness, saying they know people
who “got the flu” despite being vaccinated [22,34]. Research has also found that parents
perceive influenza vaccines to be less effective than routine childhood vaccines [32].

Alternatively, not prioritising can be a result of practical difficulties, i.e., the parent is
not able to prioritise influenza vaccination because of practical or access issues. In this study,
the differences between intending and unsure or not intending parents reporting practical
barriers were smaller than those for motivational or acceptance barriers. However, this may
be because this study used intention to vaccinate as the outcome of interest. Using actual
vaccination behaviour as the outcome may better capture the impact of practical barriers.
This notion is supported by research examining vaccination barriers beyond those related
to intention, which has found that parents are not able to prioritise influenza vaccination
due to practical difficulties: parents report inconveniences and practical challenges, such as
requirements for annual influenza vaccination and juggling the multiple steps required to
complete vaccination, including booking appointments, managing competing priorities to
get their child to the clinic and taking time off work [22]. Our study did find that parents
with multiple children were less likely to prioritise influenza vaccination and reported an
increased number of practical barriers including cost, while parents experiencing financial
stress also reported cost as a barrier. In other studies, parents and providers have also
reported cost as a barrier to childhood influenza vaccination, describing how paying to
see the child’s doctor and losing work hours can quickly add up, especially for families
with multiple children [22]. This suggests that parents’ ability to prioritise influenza
vaccination, as well as manage some of the associated barriers like cost, may be influenced
by practical, equity-related factors such as cost-of-living pressures and the demands of
caring for multiple children.

Our analysis revealed that parents who were unsure or not intending to vaccinate their
child against influenza were more likely to believe influenza vaccination posed a safety
risk for their child. Our findings resonate with previous research, which has found that
parents are concerned about influenza vaccine safety [22,23,34]. Enduring misperceptions,
especially that influenza vaccines cause influenza [35], may help explain these findings.
Previous vaccine safety scares, such as the 2010 event where an unexpected number of
children in Western Australia experienced severe febrile reactions after vaccination with a
specific brand of influenza vaccine [36], may also play a continuing role in shaping parents’
perceptions of the risks associated with influenza vaccination [37]. Our analysis also found
that those parents experiencing financial stress were more likely to report not believing
influenza vaccines were safe for their child; evidence that lower income is associated
with less trust in the healthcare systems that deliver vaccination may help explain this
finding [38].

Finally, our analysis found that parents who were unsure or not intending to vaccinate
their child against influenza were more likely to report a lack of trust in vaccination
information from healthcare providers. Research on factors influencing routine childhood
vaccinations has also found a similar lack of trust influencing vaccination decisions [39,40].
Some researchers have suggested that lack of trust in science or the health system drives
vaccine hesitancy, which may be what our study is identifying [41]. Encouragingly, however,
recent research finds global trust in experts (in this case scientists) to be moderately high,
challenging the notion of widespread distrust in experts more broadly [42].
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4.1. Strengths and Limitations

A strength of this study is its national sample, which closely reflects the Australian
parent population in terms of gender and location. While we had fewer younger parents
aged 18–29 years, the proportion of parents aged 30–45 years was very similar to the Aus-
tralian population. To enhance representativeness, the sample was randomly drawn from a
large, established panel using stratified sampling by state and territory. Although the panel
itself is not a probability sample of the general population, and therefore some caution is
warranted in generalising results to all Australian parents, the panel is constructed to ap-
proximate the national population and weighting further improved the representativeness
of the sample. These approaches enhanced the external validity of the findings. Based on a
comparison with the population data provided by the ABS, no large discrepancies were
identified. There was a potential for selection bias and non-generalisability of findings due
to using an online panel for recruitment, as such panels may not adequately represent cer-
tain populations, such as culturally and linguistically diverse people. A further limitation
was the exclusion of participants who could not read/understand English, which may have
influenced our data on barriers, in particular related to discussing vaccination in a parent’s
preferred language. A higher proportion of participants reported previously vaccinating
their child against influenza than was expected given annual coverage rates. It was not
possible to calculate an accurate response rate or compare respondents and nonrespondents
due to the way in which the panel recruited participants to the study. We did, however,
use measures to minimise selection bias. For example, the recruitment text and participant
information sheet and consent form provided only brief, neutral information about the
study topic. This approach could help reduce the likelihood of participants self-selecting
for the study based on strong interest in or views on the topic, which could distort the
sample and limit generalisability.

A further strength is the VBAT survey tool, which ensures the robust measurement
of parental barriers to vaccination. Also, this study established a baseline and method for
collecting national data on vaccination barriers, which will enable tracking and comparisons
over time. Not only are data on barriers an important and long-overdue addition to the
suite of vaccination-related data (e.g., coverage and disease surveillance) in Australia, they
will also prove critical during times when vaccination becomes an even more pressing
societal issue, such as during future pandemics. Although the VBAT is a validated tool
for assessing barriers to routine childhood vaccination, the adapted version used in this
study has not been formally validated for influenza vaccination, which may affect the
measurement of barriers in this context. However, the underlying constructs of the VBAT
are conceptually relevant to influenza vaccination, and care was taken to adapt only the
wording while preserving the original intent of each item. Our item measuring the barrier
of prioritising vaccination might be interpreted by participants as either a choice or a
practical issue. In future applications, this item should be amended to specify that it relates
to choice (the original objective).

Finally, we were only able to measure vaccination intention as an outcome due to
challenges accessing uptake data. This may have led to a stronger representation of factors
more closely related to acceptance (proximal to intentions). Intention, however, remains a
useful outcome measure given the timing of the study (right before the start of the influenza
season). In future iterations of this study, once data linkage and privacy issues are resolved,
we intend to use de-identified uptake data as our outcome measure. Further, the next
iteration of this study will collect data immediately after the influenza season has ended
when parents’ recollection of uptake is fresh. Self-report is an accepted means of measuring
uptake and is used in many countries without accurate immunisation registers.
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4.2. Implications

The implication of parents not prioritising vaccinating their child against influenza, having
concerns about vaccine effectiveness and safety and not trusting information from healthcare
workers is, ultimately, lower influenza vaccination rates. This in turn leads to increased disease
in the community and more children experiencing complications and hospitalisation. Under-
standing factors hindering influenza vaccination can inform strategies to encourage uptake,
which is especially pertinent in the face of suboptimal and declining coverage.

These findings suggest that programmes should focus on helping parents prioritise vac-
cination by emphasising the risk of severe disease even in healthy children and that influenza
vaccination is equally as important as other childhood vaccinations. Public health cam-
paigns should aim to improve parental beliefs about influenza vaccination by fact-checking
misperceptions and providing up-to-date information about vaccine safety and effectiveness.

It is possible that more accessible influenza vaccination services could help parents
experiencing practical difficulties prioritise vaccination. Offering vaccination in pharmacies,
pop-up or walk-in vaccination clinics and where young children congregate, i.e., in childcare
and shopping centres, could make influenza vaccination easier to access for time- and resource-
poor parents. Healthcare workers should be supported to recommend and offer influenza
vaccination opportunistically, not just during dedicated vaccination appointments.

4.3. Future Research

We recommend conducting serial surveys to monitor trends in parental barriers to
childhood influenza vaccination to inform strategies over time. Future research could
explore associations between uptake and pre-existing health conditions. Efforts should be
made to capture the views of participants who do not read or understand English. Qualitative
research could examine how parents’ trust in influenza vaccination information from their
child’s nurse or doctor continues to evolve in the post-pandemic context. Validating the
adapted VBAT would ensure it reliably measures parental influenza vaccination barriers.

5. Conclusions
Among parents of children < 5 years in Australia, barriers with large differences

between intending and not intending or unsure parents included not prioritising influenza
vaccination, having concerns about vaccine effectiveness and safety and not trusting infor-
mation from healthcare workers. Parents should be encouraged and supported to prioritise
influenza vaccination alongside other routine childhood vaccines via campaigns that em-
phasise disease risk and the importance, safety and effectiveness of influenza vaccination,
and by optimising access to vaccination, with consideration given to costs. Serial sur-
veys should be conducted to monitor trends in parental barriers to childhood influenza
vaccination to inform strategies over time.
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to vaccinate; Table S1. Difference in percentage of parents of children aged <5 years reporting
influenza vaccination barriers, by key demographic variables.

Author Contributions: Conceptualization: M.S.S., J.K., K.T.B., M.C.-E., M.M.S., J.L., J.B., F.B. and
M.D.; Methodology: M.S.S., J.K. and M.D.; Formal Analysis: S.V.; Investigation: M.S.S. and J.K.;
Resources: M.S.S.; Data Curation: S.V.; Writing—Original Draft Preparation: M.S.S.; Writing—Review
and Editing: M.S.S., J.K., K.T.B., S.V., M.C.-E., M.M.S., F.B., J.B., J.L. and M.D.; Visualisation: M.S.S.,
J.K. and S.V.; Project Administration: J.B.; Supervision: M.D.; Funding Acquisition: M.S.S., J.K., F.B.,
K.T.B., J.L. and M.D. All authors have read and agreed to the published version of the manuscript.

https://www.mdpi.com/article/10.3390/vaccines13050540/s1
https://www.mdpi.com/article/10.3390/vaccines13050540/s1


Vaccines 2025, 13, 540 13 of 15

Funding: This work was funded by the Australian Government Department of Health and Aged
Care, under an overarching funding agreement with the National Centre for Immunisation Research
and Surveillance.

Institutional Review Board Statement: The Sydney Children’s Hospital Human Research Ethics
Committee (2023/ETH02177) gave ethical approval for this study. Approval Date: 23 October 2023.

Informed Consent Statement: Informed consent was obtained from all subjects involved in this study.

Data Availability Statement: The data presented in this study are not available due to privacy and
ethical restrictions.

Conflicts of Interest: The authors declare no conflicts of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or
in the decision to publish the results.

References
1. Australian Technical Advisory Group on Immunisation (ATAGI). The Australian Immunisation Handbook; Australian Government

Department of Health and Aged Care, 2022. Available online: https://immunisationhandbook.health.gov.au/ (accessed on
2 April 2025).

2. NSW Ministry of Health. NSW Immunisation Strategy 2024–2028; 2024. Available online: https://www.health.nsw.gov.au/
immunisation/Publications/strategy.pdf (accessed on 2 April 2025).

3. National Centre for Immunisation Research and Surveillance (NCIRS). Influenza Vaccination Coverage Data (for the
2024 Influenza Season). NCIRS. Available online: https://ncirs.org.au/influenza-vaccination-coverage-data (accessed on
7 January 2025).

4. Hull, B.; Hendry, A.; Dey, A.; McIntyre, P.; Macartney, K.; Beard, F. Annual Immunisation Coverage Report 2018. 2019. Available
online: https://ncirs.org.au/sites/default/files/2019-11/NCIRS%20Annual%20Immunisation%20Coverage%20Report%2020
18_0.pdf (accessed on 2 April 2025).

5. Hull, B.; Hendry, A.; Dey, A.; Macartney, K.; Beard, F. Annual Immunisation Coverage Report 2019. 2020. Available online: https://
ncirs.org.au/sites/default/files/2020-11/NCIRS%20Annual%20Immunisation%20Coverage%20Report%202019%20Final.pdf (ac-
cessed on 2 April 2025).

6. Walters, M.; Rhodes, A.; Hoq, M.; Measey, M.A. Caregiver’s intention and uptake of influenza vaccination for children in Australia
before and after introduction of free vaccination. Public Health 2024, 237, 94–96. [CrossRef] [PubMed]

7. Hull, B.; Hendry, A.; Dey, A.; Brotherton, J.; Macartney, K.; Beard, F. Annual Immunisation Coverage Report 2020. 2021. Available
online: https://www.ncirs.org.au/sites/default/files/2022-07/NCIRS%20Annual%20Immunisation%20Coverage%20Report%
202020.pdf (accessed on 2 April 2025).

8. Centers for Disease Control (US Department of Health and Human Services). Influenza Vaccination Coverage, Children 6 Months
Through 17 Years, United States. Available online: https://www.cdc.gov/fluvaxview/dashboard/children-vaccination-coverage.
html (accessed on 2 April 2025).

9. Irving, S.A.; Groom, H.C.; Belongia, E.A.; Crane, B.; Daley, M.F.; Goddard, K.; Jackson, L.A.; Kauffman, T.L.; Kenigsberg, T.A.;
Kuckler, L.; et al. Influenza vaccination coverage among persons ages six months and older in the Vaccine Safety Datalink in the
2017–18 through 2022–23 influenza seasons. Vaccine 2023, 41, 7138–7146. [CrossRef]

10. UK Department of Health and Social Care. Fingertips—Public Health Profiles. Available online: https://fingertips.phe.org.uk/
search/flu%20vaccination (accessed on 2 April 2025).

11. National Centre for Immunisation Research and Surveillance (NCIRS). Influenza Vaccines—Frequently Asked Questions.
Available online: https://ncirs.org.au/influenza/influenza-vaccines-frequently-asked-questions-faqs (accessed on 2 April 2025).

12. Patel, C.; Dey, A.; Wang, H.; McIntyre, P.; Macartney, K.; Beard, F. Summary of National Surveillance Data on Vaccine Preventable
Diseases in Australia, 2016-2018 Final Report. Commun. Dis. Intell. 2022, 46, 1–112. [CrossRef]

13. Norman, D.A.; Cheng, A.C.; Macartney, K.K.; Moore, H.C.; Danchin, M.; Seale, H.; McRae, J.; Clark, J.E.; Marshall, H.S.; Buttery, J.;
et al. Influenza hospitalizations in Australian children 2010–2019: The impact of medical comorbidities on outcomes, vaccine
coverage, and effectiveness. Influenza Other Respir. Viruses 2022, 16, 316–327. [CrossRef]

14. Li-Kim-Moy, J.; Yin, J.K.; Blyth, C.C.; Kesson, A.; Booy, R.; Cheng, A.C.; Macartney, K. Influenza hospitalizations in Australian
children. Epidemiol. Infect. 2017, 145, 1451–1460. [CrossRef]

15. Teutsch, S.M.; Zurynski, Y.A.; Nunez, C.; Lester-Smith, D.; Festa, M.; Booy, R.; Elliott, E.J. Ten Years of National Seasonal
Surveillance for Severe Complications of Influenza in Australian Children. Pediatr. Infect. Dis. J. 2021, 40, 191–198. [CrossRef]

16. Blyth, C.C.; Jacoby, P.; Effler, P.V.; Kelly, H.; Smith, D.W.; Robins, C.; Willis, G.A.; Levy, A.; Keil, A.D.; Richmond, P.C. Effectiveness
of trivalent flu vaccine in healthy young children. Pediatrics 2014, 133, e1218–e1225. [CrossRef]

https://immunisationhandbook.health.gov.au/
https://www.health.nsw.gov.au/immunisation/Publications/strategy.pdf
https://www.health.nsw.gov.au/immunisation/Publications/strategy.pdf
https://ncirs.org.au/influenza-vaccination-coverage-data
https://ncirs.org.au/sites/default/files/2019-11/NCIRS%20Annual%20Immunisation%20Coverage%20Report%202018_0.pdf
https://ncirs.org.au/sites/default/files/2019-11/NCIRS%20Annual%20Immunisation%20Coverage%20Report%202018_0.pdf
https://ncirs.org.au/sites/default/files/2020-11/NCIRS%20Annual%20Immunisation%20Coverage%20Report%202019%20Final.pdf
https://ncirs.org.au/sites/default/files/2020-11/NCIRS%20Annual%20Immunisation%20Coverage%20Report%202019%20Final.pdf
https://doi.org/10.1016/j.puhe.2024.08.022
https://www.ncbi.nlm.nih.gov/pubmed/39353232
https://www.ncirs.org.au/sites/default/files/2022-07/NCIRS%20Annual%20Immunisation%20Coverage%20Report%202020.pdf
https://www.ncirs.org.au/sites/default/files/2022-07/NCIRS%20Annual%20Immunisation%20Coverage%20Report%202020.pdf
https://www.cdc.gov/fluvaxview/dashboard/children-vaccination-coverage.html
https://www.cdc.gov/fluvaxview/dashboard/children-vaccination-coverage.html
https://doi.org/10.1016/j.vaccine.2023.10.023
https://fingertips.phe.org.uk/search/flu%20vaccination
https://fingertips.phe.org.uk/search/flu%20vaccination
https://ncirs.org.au/influenza/influenza-vaccines-frequently-asked-questions-faqs
https://doi.org/10.33321/cdi.2022.46.28
https://doi.org/10.1111/irv.12939
https://doi.org/10.1017/S0950268816003381
https://doi.org/10.1097/INF.0000000000002961
https://doi.org/10.1542/peds.2013-3707


Vaccines 2025, 13, 540 14 of 15

17. Boddington, N.L.; Pearson, I.; Whitaker, H.; Mangtani, P.; Pebody, R.G. Effectiveness of Influenza Vaccination in Preventing
Hospitalization Due to Influenza in Children: A Systematic Review and Meta-analysis. Clin. Infect. Dis. 2021, 73, 1722–1732.
[CrossRef]

18. Zeno, E.E.; Nogareda, F.; Regan, A.; Couto, P.; Rondy, M.; Jara, J.; Voto, C.; Mena, M.P.R.; Katz, N.; del Valle Juarez, M.;
et al. Interim Effectiveness Estimates of 2024 Southern Hemisphere Influenza Vaccines in Preventing Influenza-Associated
Hospitalization—REVELAC-i Network, Five South American Countries, March–July 2024. MMWR Morb. Mortal. Wkly. Rep. 2024,
73, 861–868. [CrossRef]

19. Eichner, M.; Schwehm, M.; Eichner, L.; Gerlier, L. Direct and indirect effects of influenza vaccination. BMC Infect. Dis. 2017,
17, 308. [CrossRef]

20. Kaufman, J.; Tuckerman, J.; Bonner, C.; Durrheim, D.N.; Costa, D.; Trevena, L.; Thomas, S.; Danchin, M. Parent-level barriers
to uptake of childhood vaccination: A global overview of systematic reviews. BMJ Glob. Health 2021, 6, e006860. [CrossRef]
[PubMed]

21. World Health Organization. Understanding the behavioural and social drivers of vaccine uptake. WHO position paper—May
2022. Wkly. Epidemiol. Rec. 2022, 97, 209–224.

22. Carlson, S.J.; Scanlan, C.; Marshall, H.S.; Blyth, C.C.; Macartney, K.; Leask, J. Attitudes about and access to influenza vaccination
experienced by parents of children hospitalised for influenza in Australia. Vaccine 2019, 37, 5994–6001. [CrossRef]

23. Biezen, R.; Grando, D.; Mazza, D.; Brijnath, B. Why do we not want to recommend influenza vaccination to young children? A
qualitative study of Australian parents and primary care providers. Vaccine 2018, 36, 859–865. [CrossRef]

24. Ruiz, H.; Halcomb, E.; Seale, H.; Horgan, A.; Rhee, J. Knowledge, beliefs and attitudes of general practitioners and general
practice nurses regarding influenza vaccination for young children. Aust. J. Prim. Health 2021, 27, 276–283. [CrossRef]

25. Tuckerman, J.; Crawford, N.W.; Marshall, H.S. Disparities in parental awareness of children’s seasonal influenza vaccination
recommendations and influencers of vaccination. PLoS ONE 2020, 15, e0230425. [CrossRef]

26. Kaufman, J.; Tuckerman, J.; Bonner, C.; Durrheim, D.N.; Costa, D.S.J.; Trevena, L.; Henseler, J.; Danchin, M. Development and
validation of the Vaccine Barriers Assessment Tool for identifying drivers of under-vaccination in children under five years in
Australia. Hum. Vaccines Immunother. 2024, 20, 2359623. [CrossRef]

27. von Elm, E.; Altman, D.G.; Egger, M.; Pocock, S.J.; Gøtzsche, P.C.; Vandenbroucke, J.P.; Initiative, S. The Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) statement: Guidelines for reporting observational studies. Lancet
2007, 370, 1453–1457. [CrossRef]

28. Smith, L.E.; Amlot, R.; Weinman, J.; Yiend, J.; Rubin, G.J. A systematic review of factors affecting vaccine uptake in young
children. Vaccine 2017, 35, 6059–6069. [CrossRef]

29. Rodriguez, V.J.; Kozlova, S.; LaBarrie, D.L.; Liu, Q. Parental anxiety and pediatric vaccine refusal in a US national sample of
parents. Vaccine 2023, 41, 7072–7075. [CrossRef]

30. Xu, Y.; Zhang, R.; Zhou, Z.; Fan, J.; Liang, J.; Cai, L.; Peng, L.; Ren, F.; Lin, W. Parental psychological distress and attitudes towards
COVID-19 vaccination: A cross-sectional survey in Shenzhen, China. J. Affect. Disord. 2021, 292, 552–558. [CrossRef] [PubMed]

31. Sampson, R.; Wong, L.; Macvicar, R. Parental reasons for non-uptake of influenza vaccination in young at-risk groups: A
qualitative study. Br. J. Gen. Pract. 2011, 61, e386–e391. [CrossRef]

32. Kempe, A.; Saville, A.W.; Albertin, C.; Zimet, G.; Breck, A.; Helmkamp, L.; Vangala, S.; Dickinson, L.M.; Rand, C.; Humiston, S.;
et al. Parental Hesitancy About Routine Childhood and Influenza Vaccinations: A National Survey. Pediatrics 2020, 146, e20193852.
[CrossRef]

33. Offutt-Powell, T.N.; Ojha, R.P.; Qualls-Hampton, R.; Stonecipher, S.; Singh, K.P.; Cardarelli, K.M. Parental risk perception and
influenza vaccination of children in daycare centres. Epidemiol. Infect. 2014, 142, 134–141. [CrossRef] [PubMed]

34. Han, K.; Hou, Z.; Tu, S.; Liu, M.; Chantler, T.; Larson, H. Factors Influencing Childhood Influenza Vaccination: A Systematic
Review. Vaccines 2024, 12, 233. [CrossRef]

35. Frawley, J.E.; McManus, K.; McIntyre, E.; Seale, H.; Sullivan, E. Uptake of funded influenza vaccines in young Australian children
in 2018; parental characteristics, information seeking and attitudes. Vaccine 2020, 38, 180–186. [CrossRef]

36. Armstrong, P.K.; Dowse, G.K.; Effler, P.V.; Carcione, D.; Blyth, C.C.; Richmond, P.C.; Geelhoed, G.C.; Mascaro, F.; Scully, M.;
Weeramanthri, T.S. Epidemiological study of severe febrile reactions in young children in Western Australia caused by a 2010
trivalent inactivated influenza vaccine. BMJ Open 2011, 1, e000016. [CrossRef]

37. Blyth, C.C.; Richmond, P.C.; Jacoby, P.; Thornton, P.; Regan, A.; Robins, C.; Kelly, H.; Smith, D.W.; Effler, P.V. The impact of
pandemic A(H1N1)pdm09 influenza and vaccine-associated adverse events on parental attitudes and influenza vaccine uptake in
young children. Vaccine 2014, 32, 4075–4081. [CrossRef]

38. Larson, H.J.; Clarke, R.M.; Jarrett, C.; Eckersberger, E.; Levine, Z.; Schulz, W.S.; Paterson, P. Measuring trust in vaccination: A
systematic review. Hum. Vaccines Immunother. 2018, 14, 1599–1609. [CrossRef]

39. Glanz, J.M.; Wagner, N.M.; Narwaney, K.J.; Shoup, J.A.; McClure, D.L.; McCormick, E.V.; Daley, M.F. A mixed methods study of
parental vaccine decision making and parent-provider trust. Acad. Pediatr. 2013, 13, 481–488. [CrossRef]

https://doi.org/10.1093/cid/ciab270
https://doi.org/10.15585/mmwr.mm7339a1
https://doi.org/10.1186/s12879-017-2399-4
https://doi.org/10.1136/bmjgh-2021-006860
https://www.ncbi.nlm.nih.gov/pubmed/34580071
https://doi.org/10.1016/j.vaccine.2019.08.021
https://doi.org/10.1016/j.vaccine.2017.12.066
https://doi.org/10.1071/PY20175
https://doi.org/10.1371/journal.pone.0230425
https://doi.org/10.1080/21645515.2024.2359623
https://doi.org/10.1016/S0140-6736(07)61602-X
https://doi.org/10.1016/j.vaccine.2017.09.046
https://doi.org/10.1016/j.vaccine.2023.10.015
https://doi.org/10.1016/j.jad.2021.06.003
https://www.ncbi.nlm.nih.gov/pubmed/34147967
https://doi.org/10.3399/bjgp11X583155
https://doi.org/10.1542/peds.2019-3852
https://doi.org/10.1017/S0950268813000782
https://www.ncbi.nlm.nih.gov/pubmed/23594431
https://doi.org/10.3390/vaccines12030233
https://doi.org/10.1016/j.vaccine.2019.10.033
https://doi.org/10.1136/bmjopen-2010-000016
https://doi.org/10.1016/j.vaccine.2014.05.055
https://doi.org/10.1080/21645515.2018.1459252
https://doi.org/10.1016/j.acap.2013.05.030


Vaccines 2025, 13, 540 15 of 15

40. Smith, S.E.; Sivertsen, N.; Lines, L.; De Bellis, A. Decision making in vaccine hesitant parents and pregnant women—An
integrative review. Int. J. Nurs. Stud. Adv. 2022, 4, 100062. [CrossRef]

41. Goldenberg, M. Vaccine Hesitancy: Public Trust, Expertise, and the War on Science; University of Pittsburgh Press: Pittsburgh, PA,
USA, 2021.

42. Cologna, V.; Mede, N.G.; Berger, S.; Besley, J.; Brick, C.; Joubert, M.; Maibach, E.W.; Mihelj, S.; Oreskes, N.; Schäfer, M.S.; et al.
Trust in scientists and their role in society across 68 countries. Nat. Hum. Behav. 2025, 9, 713–730. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.ijnsa.2022.100062
https://doi.org/10.1038/s41562-024-02090-5

	Introduction 
	Methods 
	Study Design 
	Setting 
	Participants 
	Variables 
	Data Sources and Measurement 
	Bias 
	Study Size 
	Quantitative Variables 
	Statistical Analysis 
	Ethical Considerations 

	Results 
	Participant Characteristics 
	Prevalence of Influenza Vaccination Barriers 
	Comparing Influenza Vaccination Barriers by Parent’s Intention to Vaccinate 
	Comparing Influenza Vaccination Barriers by Key Demographic Variables 

	Discussion 
	Strengths and Limitations 
	Implications 
	Future Research 

	Conclusions 
	References

