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Abstract

Background. Pregnant women are at increased risk of complications from flu, but uptake of flu vaccination is below 75%
targets. Evidence suggests that changing illness risk appraisals may increase vaccination behaviour. In 2018-2019, researchers,
public health specialists, and pregnant women co-designed a short animation targeting (unhelpful) beliefs underlying pregnant
women'’s flu risk appraisals aiming to promote vaccination uptake. Aims. This study aimed to examine effectiveness of a
digital intervention (animation) in increasing flu vaccination among pregnant women through changing iliness risk appraisals.
Method. A prospective study design was used, involving convenience sampling of unvaccinated pregnant women recruited
via a Qualtrics Online Panel. Participants received small payments via the panel for survey completion. Risk appraisals and
intention to vaccinate were measured at baseline and immediately after intervention presentation (follow-up one). Six
months later, a further survey (follow-up two) was administered measuring vaccination behaviour. Results. Baseline and first
follow-up surveys were completed by 411 participants. Watching the animation led to increased appraisals of likelihood
of getting flu while pregnant and severity of flu during pregnancy, and increased intentions to accept flu vaccination during
pregnancy. Of the 67 respondents who completed follow-up survey two, 38 reported having the vaccination while pregnant.
Conclusions. This study provides evidence supporting the promise of the intervention. Randomized controlled trials are
required to produce definitive efficacy evidence. Should such a study prove intervention effectiveness, it could be readily
embedded within existing campaigns at national and local levels by public health organizations.
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Influenza (flu) does not usually cause serious or long-term
problems; however, its impact is heightened for those in at-
risk groups including pregnant women. Pregnant women are
at increased risk of hospitalization and death as a result of
physiological and immunological changes that occur during
pregnancy (Knight et al., 2014). Maternal flu also increases
the risk of serious consequences to unborn babies, with
increased rates of stillbirth, premature birth, and below aver-
age birth weight (Campbell et al., 2015; Legge et al., 2014).
Uptake of the flu vaccination during pregnancy is influ-
enced by sociodemographic factors. Previous international
literature has shown that women of non-Hispanic black ori-
gin, under 25 years of age, living at or below the poverty line
were significantly less likely to have had the flu vaccination,
than other pregnant women (Centre for Disease Control and

Prevention 2013). Furthermore, pregnant women with higher
educational achievements were more likely to receive the flu
vaccination (Frew et al., 2013; Laenen et al., 2015). These
sociodemographic factors associated with the uptake of flu
vaccination in pregnancy are replicated in the United Kingdom,
with white British women being more likely to accept the flu
vaccination than ethnic minorities (Sebghati & Khalil, 2021).
Furthermore, vaccination uptake is lower in more deprived
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areas (52.1%) than least deprived areas (69%) of the United
Kingdom (Sebghati & Khalil, 2021), and pregnant women
with higher levels of education are more likely to be vacci-
nated against flu during pregnancy (Sebghati & Khalil, 2021).

Since 2010, pregnant women in the United Kingdom have
been categorized as a population at increased risk from flu,
and therefore have been eligible to receive free flu vacci-
nations (Joint Committee on Vaccination and Immunisation
[JCVI], 2010). The flu vaccination is proven to be safe to
receive at any stage of pregnancy (Regan et al., 2015) and has
a good record of effectiveness (Madhi et al., 2014). Despite
this, uptake of the flu vaccination in the United Kingdom
remains below the desired target of 75% (Public Health
England [PHE], 2021). In England, for example, uptake was
43.7% in the most recent flu season for which data are avail-
able (winter 2019/20) (PHE, 2020). Reasons pregnant women
do not accept recommended vaccinations include concerns
over potential side effects of the vaccination, doubts over the
effectiveness of vaccinations, and doubts about whether the
vaccinations are necessary (Kilich et al., 2020; Sebghati &
Khalil, 2021). Furthermore, uptake of flu vaccination is posi-
tively associated with vaccination recommendations from a
health care professional (Kilich et al., 2020).

Changing individual’s risk appraisals of future illness is a
potentially useful strategy for changing health behavior (Brewer
etal.,2007; Sheeran et al., 2014; Tannenbaum et al., 2015). Risk
appraisals are “people’s beliefs about a potential harm” (Wright,
2010) and are typically conceptualized as the product of likeli-
hood estimates (how susceptible an individual feels to an illness)
and severity estimates (how serious the individual considers the
illness would be if they were to get it) (Wright, 2010).

Meta-analyses have found that interventions containing
risk messages have a significant positive effect on behavior,
when examining the role of risk in health behavior change
in general (e.g., Sheeran et al., 2014; Tannenbaum et al.,
2015), and vaccination specifically (e.g., Brewer et al., 2007;
Sheeran et al., 2014).

While this review-level evidence indicates that risk-based
interventions can have a positive effect on changing behav-
ior, how best to do this for health behavior in general, or for
vaccination behavior in particular, is unclear. As concluded by
Tannenbaum et al. (2015), including strong risk and efficacy
messages are likely to be important. Other potentially important
considerations are using images and visual components to com-
municate risk (French et al., 2017; Parsons et al., 2018), content
being produced by a trusted and respected source (Brifol &
Petty, 2009; Kumbkale et al., 2010), and providing clear and
meaningful explanations of how the pathogen (e.g., flu) causes
harm and of how the proposed action (e.g., vaccination) works
to reduce or remove that harm (Bishop et al., 2005).

Development of the Intervention

In November 2018, an intervention aiming to increase the
uptake of flu vaccination among pregnant women was

developed as a result of a collaboration between behavioral
scientists, pregnant women, midwives, clinicians, and public
health professionals. The animation is approximately 4 min-
utes long, is informed by Intervention Mapping (Bartholomew
Eldredge et al., 2016) which ensured that it was based on
theory and evidence, as well as being grounded in the needs
and preferences of the target population. It addresses beliefs
about the risk of flu and the efficacy of the vaccination, using
animated messages and relatable characters to convey infor-
mation to pregnant women. The animation informs pregnant
women about the risks of flu to themselves and their unborn
baby (risk appraisal). Estimates of severity are targeted by
describing the consequences it can have on both themselves
and their unborn baby, and likelihood is targeted by clearly
explaining why pregnant women are at increased risk of com-
plications. The animation also informs pregnant women about
the effectiveness of the flu vaccination by showing how the
vaccination works to protect pregnant women and unborn
babies from flu. In addition, messages about the ease of vac-
cination are communicated by demonstrating visually how
the vaccination is administered.

The content and the messages within the animation were
informed by a qualitative study, which identified knowledge
gaps across a sample of 24 pregnant women recruited from
community and hospital settings. This qualitative research
identified that pregnant women underestimate their vulner-
ability to flu, underestimate the severity of flu to themselves
and their unborn baby, and identified that pregnant women
thought the flu vaccination was a live vaccine (Parsons, 2019).
The animation was designed to target all of these knowledge
gaps. Despite this qualitative study aiming to recruit a diverse
range of pregnant women, the majority of women were white
British, and therefore the beliefs targeted by the animation
reflect the demography of the qualitative sample (Parsons,
2019). A detailed description of the intervention and its devel-
opment can be found elsewhere (Parsons et al., 2021) but is
described briefly here. Screenshots of the completed anima-
tion can be found in Supplemental Appendix 1.

The animation was specifically designed to provide lay
explanations, and simple visual demonstrations of the pro-
cesses involved in the pathogen infecting pregnant women,
and how the flu vaccination works to disrupt it. Straightforward
descriptions of ingredients in the vaccination, how it is manu-
factured, and how it works to protect pregnant women and
unborn babies were also provided in an attempt to demys-
tify the processes, rectify any misconceptions and reassure
pregnant women about the safety and effectiveness of the
vaccination.

The Study

This study aimed to examine the effectiveness of the anima-
tion in increasing risk appraisals and subsequent flu vaccina-
tion uptake among pregnant women using a prospective study
design. This design was chosen for pragmatic reasons (such
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as time and financial restraints), but care was taken to make
appropriate choices with regard to the timing and type of mea-
sures used to avoid errors associated with using correlational
data to examine the association between risk and behavior
(Weinstein et al., 1998). The intention of this study was to
contribute to understanding about what works to increase risk
appraisals, and also to the broader body of evidence about the
relationship between risk and behavior.

Aims

1. To examine whether the animation is effective in
increasing pregnant women’s appraisals of the sever-
ity and likelihood of flu and their intention to have the
flu vaccination while pregnant.

2. To examine whether watching the animation leads
pregnant women to have the flu vaccination during
their pregnancy.

Method

Surveys

The intervention aimed to increase vaccination behavior through
changing pregnant women’s risk (conceptualized as likelihood
and severity) and efficacy (conceptualized as self-efficacy and
response-efficacy) appraisals. The survey was designed to mea-
sure the main targeted behavioral determinant only (risk).

This was a prospective study design. Prior to receiving the
intervention (baseline), and immediately afterward (follow-
up one), participants were asked to complete a short survey
measuring risk appraisals. Approximately 6 months later,
a further short survey (follow-up two) was administered to
measure vaccination behavior. Single-item measures of study
variables (severity, likelihood, and vaccination intentions
and behavior) were employed to keep the survey short in an
attempt to maximize recruitment and retention. The surveys
were delivered via Qualtrics survey software. Items used in
all surveys can be found in Supplemental Appendix 2.

Participants

To take part, individuals had to be signed up to the Qualtrics
participant pool (people who have expressed an interest in
taking part in research). The inclusion criteria were as follows:
female, over the age of 18, pregnant, living in England, and
not having received the flu vaccination during that flu season.
Pregnant women who had already had the flu vaccination
that season (due to pregnancy or other at-risk factors) were
not eligible to participate, and therefore did not complete the
survey or view the animation.

Recruitment and Procedure

All those who met the inclusion criteria were invited by
Qualtrics to participate in the study.

Informed consent was obtained using an online consent
form. Participants were required to confirm that they had read
and understood the participant information sheet, seen imme-
diately prior to presentation of the consent statements, that they
met the inclusion criteria, and that they agreed to participate.

Qualtrics distributed the baseline survey to all eligible
participants (during October and November 2019). They
were then asked to watch the animation. This was followed
immediately by the first follow-up survey. Six months later
(during March and April 2020), participants were sent a link
by Qualtrics to the second follow-up survey.

Statistical Analysis

All analysis was performed using SPSS. Data were initially
analyzed descriptively. Differences between baseline and
follow-up one scores were examined using paired ¢ tests,
and effect sizes were calculated using Cohen’s d (Lakens,
2013). There were significant nonnormal distributions in all
the independent variables so bootstrapping within SPSS was
used when performing the analysis.

The follow-up two data set was analyzed initially with fre-
quencies and percentages before being analyzed alongside the
baseline/follow-up one data set. In the follow-up two survey,
those who were no longer pregnant answered the question,
“Did you have a flu vaccination while you were pregnant?,”
and those who were still pregnant at the time of follow-up
answered the question, “Have you had the flu vaccination so
far during your pregnancy?” Answers were combined into one
dichotomous variable “had vaccination in pregnancy” which
was used as the dependent variable in the multivariate statistics.
The follow-up one values of likelihood of getting flu (measur-
ing perceived likelihood), seriousness of flu during pregnancy
(measuring perceived severity), and intention to get vaccinated
during pregnancy were used as predictors in a univariate logis-
tic regression to find individual odds ratios. Values significantly
predicting behavior (having had the vaccination at follow-up)
were then entered into a multivariate logistic regression. Using
the power calculation defined by Cohen (1992), for sufficient
power of 0.80, for multiple regression with two independent
variables, a minimum of 67 were required in each group (i.e.,
those who had the vaccination and those who did not).

Assumptions of linearity (Box & Tidwell, 1962)
(Supplemental Table S1) and multicollinearity (Variance
Inflation Factor (VIF) and tolerance levels; Supplemental
Table S2) were tested within SPSS prior to performing the
logistic regression (Supplemental Material). In addition,
residuals were checked for outliers and influencing cases
(Supplemental Table S3). Relationships between the variables
from the regression model were analyzed using mediation
analysis in SPSS with the PROCESS macro (Hayes, 2018).

Ethical Approval

Ethical approval was granted by Coventry University ethics
(project reference: P96086).
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Table I. Means With Standard Deviation and Results of Paired t Tests.

Mean difference

Independent [Bias corrected accelerated Effect size
variable Time point N M SD t (df = 410)  confidence interval (BCa) 95% ClI] P (Cohen’s d))
Intention Baseline 411 562 290 -13.907 -1.48 [-1.68, —1.27] <.001 -0.69
Intention Follow-up one 411 709 275

Seriousness Baseline 411 6.97 1.17 -8.403 —0.82 [0.99, —0.65] <.001 -0.41
Seriousness Follow-up one 411 779 215

Likelihood Baseline 411 509 228 10.445 =111 [-1.32,-091] <.001 -0.52
Likelihood Follow-up one 411 6.20 2.38

Results Multivariate binary logistic regression was performed

The baseline and follow-up one surveys were completed by
411 participants, and of these, 67 (16.3%) went on to complete
the follow-up two survey.

Results of paired ¢ tests showed that intention to have the
flu vaccination during pregnancy was significantly higher
after watching the animation (Table 1). Participants’ percep-
tion of the likelihood that they would get flu while pregnant
significantly increased after watching the animation, as did
their perception of the severity of flu while pregnant.

Follow-Up Data Descriptive Statistics

Sixty-seven participants completed the follow-up survey
at time two. Of these, 43 reported that they were no longer
pregnant, and a total of 38 (57%) received the flu vac-
cination. Of the women who were no longer pregnant, 23
(53.5%) reported having the vaccination, and 20 (46.5%)
had not. Out of the 24 women who were still pregnant at
the time of completing the follow-up survey, 15 (62.5%)
had received the vaccination, and nine (37.5) had not. Of
the nine who had not at that point had the vaccination, three
(33.3%) reported that they did not plan on having it, four
(44.4%) said they were unsure whether they would have it,
and two (22.2%) said that they did plan on having it (see
Figure 1 for flowchart). For those completing follow-up
two, 28 of 49 (57.1%) who reported a higher intention to
have the vaccination (score = 6 out of 10) at follow-up
one went on to have the vaccine. At baseline, 21 of the 27
(77.8%) participants reporting a higher intention to vac-
cinate (score = 6 out of 10) who participated in follow-up
two went on to have the vaccine.

Prediction of Flu Vaccination From
Postintervention Variables

Univariate logistic regression was performed on the three
postintervention variables. Likelihood of getting flu during
pregnancy and intention to have the flu vaccination both sig-
nificantly and positively predicted having the flu vaccination
(Table 2). There was no relationship between perceived sever-
ity and vaccination behavior (Table 2).

(n = 66) with having had the flu vaccination during preg-
nancy versus not having it as the outcome variable (Table 3).
The predictor variables entered into the model were inten-
tion to have the vaccination and the likelihood of getting
flu if not having the vaccination. The model significantly
predicted having the flu vaccination, chi-square=10.149(2),
p = .006. The model accounted for between 14% and 19%
of the variance in having a flu vaccination, with 78.9% of
those having a vaccination being correctly predicted, 46.4%
of those not having a flu vaccination being correctly pre-
dicted, and 65.2% overall. Only the likelihood variable was
a significant positive predictor of having the flu vaccination,
so that as perceived likelihood of getting flu increased so
did the likelihood of having the flu vaccination, B = .32
(p = .026) 95% BCa CI [-.029-0.78], OR = 1.37 95% CI
[1.012—1.861]. Examination of residuals revealed no outliers
or significant influence of individual variables in the model
(see Supplemental Table S3).

Mediation analysis showed a significant indirect effect
of intention to vaccinate on having the vaccination through
its relationship with the likelihood of getting flu, » = 0.16,
BCa CI [0.01, 0.39]. Figure 2 shows the mediation model.

Discussion
Summary of Main Findings

This study shows some promise of the intervention. It sug-
gests that watching the animation may have contributed to an
increase in participants’ appraisals of the likelihood of getting
flu while pregnant, their appraisals of the severity of flu dur-
ing pregnancy, and also their intentions to have the flu vac-
cination during their pregnancy. Of the 67 respondents who
completed the second follow-up survey, 38 reported having
had the vaccination while pregnant. This equates to 57% of
the follow-up sample receiving the flu vaccination, which is
higher than the latest uptake figures for pregnant women of
43.7% reported for the 2019/2020 flu season (PHE, 2020).
However, it is likely that recruiting participants from a
Qualtrics pool (individuals that have expressed an interest
to participate in research) may not be representative of the
general pregnant population of the United Kingdom.



Parsons et al.

Total particpants:
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Had flu vaccination
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Figure |. Follow-up two participants’ responses.

Table 2. Univariate Logistic Regression on Predicting Flu
Vaccination.

Predictor variable OR 95% Cl
Likelihood of getting flu 1.45 [l.121, 1.883]*
Seriousness of flu during pregnancy 1.15  [0.919, 1.427]
Intention to have flu vaccination 1.24  [1.029, 1.5097**

Note. *p = .005; **p = .024.

The results showed that vaccination behavior was pre-
dicted by participants’ appraisals of the likelihood of getting
flu while pregnant and also their intentions to get the vacci-
nation. The higher these values, the higher the likelihood of

having the vaccination. Furthermore, women’s perceptions
of the likelihood of getting flu without the vaccination was a
mediator and explained the relationship between intention to
have the vaccination and then having the vaccination. Overall,
these findings provide a signal of efficacy in support of the
intervention as an effective tool for increasing pregnant wom-
en’s appraisals of the risk of flu, and then in turn, in increasing
vaccination behavior.

Strengths and Limitations

The findings of this study should be interpreted in the con-
text of its limitations. First and foremost, a prospective study
design was used instead of an experimental design. This
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Table 3. Logistic Regression Model for Predicting Having the Flu Vaccination.

Predictor variable B SE Wald df Sig Exp(B) 95% ClI for Exp(B)
Likelihood 317 .155 4.149 | .042 1.373 [1.012, 1.861]
Intention .080 .120 448 | .503 1.083 [0.857, 1.369]
Constant -2.070 .885 5471 | 019 .126

Note. R? = .143 (Cox & Snell, 1989); .192 (Nagelkerke, 1991). Model %2 =10.149, p = .006.

Likelihood
// \\
/ g \\\
N

b=0.50, // . b=.3167,
p<.001 \p=.041

\

///
P
P
@ Behaviour

Direct effect, b=.08, p=.50
Indirect effect, b=0.16, 95% Cl [0.01,0.39]

Figure 2. Mediation model.

means that it is not possible to infer causality from the results.
The risk appraisals and vaccination decisions of women tak-
ing part in the study may, for example, have been influenced
by factors other than the intervention, such as local public
health campaigns operating in parallel. It is also possible that
recording participants’ intentions to vaccinate, severity, and
likelihood immediately after exposure to the intervention
introduces the potential for bias in the results. These results
however are interesting as this provides evidence of the pro-
cess of change (i.e., a change of vaccination intention through
a change in risk appraisals).

Furthermore, the fact that demographic information was
not taken from participants is a further limitation of the study
and makes it impossible to examine demographic consider-
ations of the uptake of flu vaccination as a result of the anima-
tion. However, due to the nature of recruitment, this study was
able to recruit pregnant women from anywhere in the United
Kingdom, rather than one health center, or one geographical
area, thus increasing the potential to reach a varied sample of
pregnant women.

The low number of women who took part in the follow-
up survey should also be considered. Only 67 of 411 par-
ticipants responded to the follow-up survey, resulting in the
analysis being underpowered to detect small effect sizes in
intervention risk variables on behavior. It is possible that with
an increased follow-up data set available, the study would
have been sufficiently powered to also detect a relationship
between perceived severity of flu and flu vaccination uptake,
as it almost reached the significance value. Furthermore,
insufficient numbers of participants in the follow-up meant
that there were too few participants who were still pregnant
and had not yet had the flu vaccination but still intended to

vaccinate, to run analyses to determine whether the inten-
tion to vaccinate at follow-up had been influenced by the
intervention.

This intervention is aimed at targeting an increase in flu
vaccination among pregnant women who are hesitant about
vaccinations, ambivalent, or undecided, rather than those who
have strong feelings against vaccinations. One limitation of
this study is the inability to determine views about vaccina-
tions among the survey sample. It is likely that participants
had favorable feelings about the vaccination, which moti-
vated them to participate. However, as this study has obtained
measures of likelihood, severity, and intention to vaccination
both before and after viewing the animation, we can directly
observe the change in these scores, to provide a reasonable
measure of effectiveness of the animation.

A number of choices were made to minimize participant
burden and in doing so maximize recruitment and retention
but which present limitations to the study. The study did not
control for prior behavior. Ideally, participants should have
been asked about whether they had had the flu vaccination
within any prior pregnancies and for this to have been con-
trolled for in the analysis. Prior behavior has the potential to
influence both the size and the direction of the relationship
between measures of likelihood and behavior. Given that
past vaccination behavior is likely to have differed within
the participant sample, it would have been preferable to con-
trol for this. In addition, the survey used did not measure
efficacy appraisals, despite the animation targeting both risk
and efficacy appraisals. As discussed earlier, simultaneously
targeting risk and efficacy appraisals increases the likelihood
of interventions being effective (Rogers, 1983; Rosenstock,
1974; Witte, 1992). While failure to measure efficacy apprais-
als does not undermine the findings obtained, and potentially
explains for the increase in participant’s intention to vaccinate
after watching the animation, it does present a missed oppor-
tunity to examine what works to increase these beliefs and
also their relationship with risk and behavior. Finally, single-
item measures of all constructs were used which are less reli-
able than composite measures (van der Velde et al., 1996). It
would also have been useful for increasing understanding of
factors that heighten intention to vaccinate during pregnancy,
to have asked participants at follow-up whether watching the
animation had led them to have the vaccination, or whether
their decision had been influenced by discussions with, or
advice from health care professionals.
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Nonetheless, the prospective design used, the measure-
ment of risk before and after presentation of an interven-
tion, and the use of conditional measures of likelihood are
all design considerations recommended when examining the
relationship between risk and behavior using correlational
data (Weinstein et al., 1998) and as such increase confidence
in the observed findings.

Implications for Research and Practice

This animation appears to be a useful tool, which shows prom-
ise in increasing pregnant women'’s intention to have the flu
vaccination, perceived likelihood and perceived severity,
which have shown to increase the uptake of flu vaccination
among this population.

The animation looks promising as an intervention to be eas-
ily implemented into existing campaigns, or as a standalone
piece aiming to provide pregnant women with the information
needed to make their vaccination decisions. It is anticipated
that the animation will be implemented into campaigns at both
national (delivered by Public Health England) and at local
levels (within local authorities), predominately delivered
digitally through web content and social media messaging.
This animation is ideally suited to distribution as part of these
campaigns and would benefit from being endorsed by these
bodies. The development of the animation was completed in
conjunction with public health experts at local and national
level and midwives, to ensure accuracy of the content. This
enabled the animation to be developed in a way that would
make it suitable for future endorsement. Embedding this ani-
mation within campaigns is technically simple, as it can easily
be hosted on publicly accessible websites, with links embed-
ded within relevant websites and social media posts.

Strengths of this type of intervention lie in the fact that it
is an inexpensive approach to deliver at scale and meets the
current appetite for video content on social media. The main
disadvantage to this type of intervention is that the flow of
information to pregnant women is one directional, with no
opportunity for misunderstandings to be corrected, and no
opportunity for any questions to be answered. This however
is no different to other materials currently being included in
campaigns.

Future testing of the animation’s effectiveness should
include a full randomized controlled trial (RCT) to establish
whether increases of flu vaccination among pregnant women
are directly attributable to watching the animation itself.
Previous literature has shown that efficacy (in addition to risk)
needs to be high in order for risk to have a positive effect
on changing behavior. For this reason, further experimental
research involving participants being shown a version of an
animation about vaccination, which manipulates risk alone, an
animation that manipulates efficacy alone, and an animation
that manipulates both risk and efficacy appraisals, will allow
for further exploration of the relationship between risk and
efficacy on changing vaccination behavior. It would also be

beneficial to explore with participants which elements of the
animation they feel works to influence their perceptions of
vaccination and their intentions to receive the vaccination. A
qualitative study to determine which elements of the anima-
tion were most influential would be a useful next step to better
understand the role and effectiveness of such interventions.

This study provides evidence to suggest the promise of
the intervention. Future research on the effectiveness of the
animation, such as the proposed RCT would confirm whether
this is an appropriate intervention to increase the uptake of
flu vaccination during pregnancy. It will help researchers to
understand why only 57% (n = 38) of pregnant women in
follow-up two reported having the flu vaccination follow-
ing the intervention, despite 75.4% (n = 310) expressing the
intention to vaccinate at follow-up one. This would increase
understanding of the factors involved in pregnant women’s
vaccination decision making and would help to understand
the gap between vaccination intention and eventual behavior
within this population (Webb & Sheeran, 2006). This inter-
vention is aimed at people who are vaccine hesitant or ambiv-
alent rather than those with anti-vaccination views. An RCT
would be beneficial as it would help to increase understand
the differences in factors affecting vaccination decisions of
pregnant women who are generally in favor of vaccinations,
those who are strongly against vaccinations, and those who
are ambivalent to vaccinations.

Should future testing prove the animation to be effective,
it would be easily and cost-efficiently embedded into existing
social media campaigns delivered at national and local levels
by public health organizations in the United Kingdom. This
would allow practitioners to provide pregnant women with
a resource to accurate and appropriate information that will
inform them of their susceptibility to flu and the seriousness of
the consequences of flu. Ultimately, increases in uptake of flu
vaccination among this population has benefits for pregnant
women, unborn babies, and the wider health care system, both
in health and mortality of pregnant women and the cost of con-
sequences from flu to the UK National Health Service (NHS).

Should this animation prove to be an effective intervention
to increase flu vaccination in pregnancy, it can offer valuable
learning about the use of such interventions in targeting other
vaccinations in this population, for illnesses such as COVID-
19 given the increased risk that pregnant women are consid-
ered to be in (UK Obstetric Surveillance System (UKOSS),
2021). Furthermore, this type of intervention could also be
useful in targeting vaccination behavior in other populations
(such as other age groups at risk from COVID-19).
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