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Maternal immunization is an important strategy recommended to protect both mothers and infants from serious
infectious diseases; however uptake of maternal immunization is poor in Australia. This study aimed to gain an in-depth
understanding of the decision making process and factors influencing a pregnant woman’s decisions about
recommended immunizations. This qualitative study used semi-structured interviews with open-ended questions to
interview pregnant women. Data were analyzed using thematic analysis techniques and drew on the Health Belief
Model. Pregnant women (n = 17) were asked about their attitudes toward immunization during pregnancy and their
perceptions about risk during pregnancy. Women were also asked to detail their decision making process and factors
influencing their decisions about immunizations in relation to pregnancy. Most of the participants were not aware of
the immunizations recommended during pregnancy, in pregnancy planning or after delivery. In addition to
endorsement by their health care provider (HCP), perception of risk and benefit, including risk of infection, previous
vaccination experiences and assessing cost benefit play a vital role in women'’s decisions whether to be immunized
while pregnant. Although the role of the healthcare provider in advising pregnant women about immunizations was
identified as vitally important, the majority of women had not been advised of recommended vaccines by their
healthcare provider. Healthcare providers are key to ensuring pregnant mothers are informed about recommended
vaccines and these need to be more proactively supported and encouraged by healthcare providers. This is likely to

have a positive effect on acceptance and uptake of immunization by pregnant women.

Introduction

Maternal immunization is an important strategy for reduc-
ing the burden of infectious disease in pregnant women and
their newborn infants. Many countries including the U.K,
Australia and USA recommend influenza vaccination during
pregnancy and more recently a pertussis booster for mothers
in preconception or post-partum period or alternatively in
the third trimester of pregnancy (see Box 1)."% Perinatal or
postpartum maternal immunization confers benefits both to
the pregnant mother and the baby. Immunizing the mother
prevents infection in the mother and transmission of infec-
tion to infants. It is potentially effective for protecting new-
born infants, as parents are often the primary reservoir and
source of neonatal and infant infections.”® Immunizing
parents and siblings, carriers and grandparents as part of a
cocooning strategy provides additional protection for the
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Influenza and pertussis create a significant burden of disease
affecting both mothers and newborns. Influenza has been found
to increase a pregnant woman’s risk of respiratory hospitalization
and preterm delivery.'""'* Maternal influenza illness during preg-
nancy has also been linked to congenital abnormalities in infants
and other adverse pregnancy outcomes.''™'? Pertussis is a serious
infection in young infants with the highest hospitalization rates
and deaths from pertussis in infants less than 3 months of age. As
infants are too young to have received adequate pertussis immu-
nization, reducing transmission from parents is likely to reduce
the risk to young infants.'

However, despite the known risks of infectious illnesses dur-
ing pregnancy, the potential benefits of vaccination, and the exis-
tence of clear recommendations in the Australian immunization
guidelines, maternal immunization rates remain suboptimal.
Uptake of influenza vaccine during pregnancy in Australia is cur-
rently around 30%.'>'® As pertussis vaccination during preg-
nancy is not funded in Australia, uptake of this strategy is
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Box 1. Immunization recommendations during pregnancy planning and
pregnancy in the Australian Immunisation Handbook 10th Edition (Depart-
ment of Health and Aging, 2013)

Measles, Mumps and Rubella (MMR) Vaccination- can be given at least

28 days before becoming pregnant and is routinely given after delivery if no
serological evidence of immunity

Varicella (chickenpox) vaccination- Given at least 30 days before becoming
pregnant

Influenza Vaccination- Can be given at any time during pregnancy
Pertussis (whooping cough) Vaccination- Can be given before becoming
pregnant or post-delivery. Or given in the third trimester (recent
recommendation in Australia)*

*this recommendation was made after the study had commenced.

expected to be low compared to both the UK, where 60% of
pregnant women were vaccinated during a recent pertussis epi-
demic,® and with the 91% uptake of the recommended child-
hood immunizations in Australia.'”

Thus, understanding reasons for suboptimal uptake of mater-
nal immunizations is important for devising strategies to increase
vaccination in this at risk group. Surveys of pregnant women have
identified a number of factors associated with increased likelihood
of immunization including prior vaccination status,"®'® knowl-
edge of vaccines and the diseases they prevent,'®'"%!
susceptibility to vaccine preventable illnesses' >

. . 21-2 . .
provider (HCP) recommendation. 3 Lack of trust in vaccine
19,24

perceived
and healthcare

information and in the safety and effectiveness of vaccines are

factors associated with reduced likelihood of maternal immuniza-
tion during pregnancy.”>** These factors align with what is

known about parental decision-making for childhood

immunization®” and the decision-making process adults under-
take on their own behalf about vaccination.*

However, much less is known about how pregnant women
make decisions about maternal immunization including how they
weigh benefits and risks and whether particular factors are impor-
tant under particular conditions. Two recent qualitative studies>””
* have found similar themes to those identified from surveys:
importance of HCP recommendation and trusting relationships,
perceptions of risk and susceptibility regarding vaccines and vac-
cine-preventable diseases, and lack of awareness and knowledge
about the availability of maternal immunizations. However, both
also highlight something not identified from the surveys or from
the wider immunization decision literature; the challenge of bal-
ancing the risks and benefits to both the mother and the unborn
baby in making the decision to vaccinate. The decision-making
process mirrors that found about food safety recommendations
during pregnancy.”>>" Typically, in these types of weighing up
processes for pregnant women the risks and benefits for the
unborn child dominate over those of the mother.**

This study aimed to understand pregnant women’s decision-
making process about vaccination before, and during pregnancy.

Findings

Of the 75 women approached, 20 consented to participate in
the study (one later withdrew from the study for time reasons
and 2 were not contactable after several attempts). Participants
were at various stages of their pregnancy ranging from their first

Table 1. Awareness of pregnancy immunization recommendations, willingness to receive them in pregnancy and vaccination status of interview

participants

Aware of influenza
vaccination in

Awareness of pertussis vac
recommended in pregnancy

Willingness to have
vaccines during

Vaccination status during
pre-pregnancy planning/

Participant pregnancy planning or post-natally’ pregnancy pregnancy

1. Australian Yes No No Nil?

2. Australian No No No Nil

3. Australian No No Yes as long as no risk to the baby  Nil

4. Australian No No No Nil

5. Australian No No Yes as long as no risk to the baby  Nil

6. Australian Yes Yes Yes as long as no risk to the baby  Pertussis vaccine after birth of
last child Nil during current
pregnancy

7. Australian No No No Nil

8. Australian No No Yes as long as no risk to the baby  Influenza vaccine

9. Australian Yes Yes Yes Nil

10. Indonesian (+husband) No Yes Yes Nil

11. Australian No Yes Yes depends on risk to the baby Nil

12. Sri Lankan No Yes Yes depends on risk to the baby Rubella vaccine Influenza
vaccine

13. Australian (+-Partner) No No No Nil

14. Australian (+husband) No Yes Yes depends on risk to the baby Influenza vaccine

15. Indonesian No No Not sure Nil

16. Australian No No No Nil

17. Australian (+husband) No Yes Not sure Nil

Notes: 1. This was the recommendation at the time of interview. This has subsequently had the addition of pertussis vaccination in the third trimester of
pregnancy added to the recommendation for pertussis vaccine in pregnancy planning or postnatally 2. Had not received any maternal immunization in this
pregnancy at the time of interview.
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antenatal appointment to the last trimester and 4 of the 17
women had their husband or another person present with them
during the interview. Information about immunization status for
the recommended vaccines was also collected from the women at
the time of the interview (see Table 1), and is summarized in
brackets after each illustrative quotation below.

Using the Health Belief Model as a framework for this analysis
the study identified themes underlying the decision making pro-
cess of pregnant women. The Health Belief Model refers to indi-
vidual perceptions, modifying factors and the likelihood of
action when considering health behaviors. This model has been
used to assess other pregnancy related behaviors such as accep-
tance of food safety recommendations®' and vaccination.’® Our
analysis was consistent with the key elements of this framework.
Individual perceptions included perceived susceptibility and per-
ception of risk to both the mother and the unborn child, and
women’s beliefs and attitudes about pregnancy decision-making
in general and about immunization decision-making in particu-
lar. Modifying factors included knowledge and awareness, and
previous experiences of immunizations and vaccine-preventable
diseases. Likelihood of action or cues to action was most strongly
influenced by HCP (Fig. 1). These themes are discussed with
illustrative quotes from the interviews.

Individual perceptions

Perceived susceptibility: Perception of risk

Pregnant mothers in this study described having to ‘weigh up’
the risk both for themselves and for their infant of having the vac-
cine versus the risk of acquiring the infection. Some mothers
compared the risk associated with vaccines to those associated
with other poten-
tial risks in preg-

I: You said you haven’t had the whooping cough vaccine as
well, do you intend to have it once your baby is born?

R: Probably I'd still say no. I still think my risk is quite low. If
I was traveling a bit more maybe and with the baby. It would
be something I'd consider. P3 (not vaccinated but willing to
consider if no risk to baby)

I: And so in the future if there were more vaccines offered dur-
ing pregnancy such as the whooping cough [vaccine], would
you consider having it and why or why not?

R: Ahhh, um T'd probably still wait until after to be hon-
est. . ..... Just um well I think if you can have it straight after
i’s probably just as effective and then you are eliminating any
risk. P8 (received influenza vaccine, willing to consider pertus-
sis if no risk to baby)

Beliefs and Attitudes

Women'’s beliefs about immunization, previous experiences of
immunization and also of vaccine-preventable diseases, and per-
ceptions of risk about immunization and vaccine-preventable dis-
eases (both for themselves and for their unborn child), influenced
how they felt about immunization during their pregnancy. Most
women were favorably disposed toward immunizations and had
previously received immunizations against influenza and/or per-
tussis, and those who were mothers already, had ensured their
children received their childhood immunizations. However, sev-
eral women had a previous negative experience with the influenza
vaccine (usually the perception that they had become infected

nancy. While for | Individual perceptions
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Figure 1. Decision making process for immunization during pregnancy. |

vaccinated)
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with influenza infection from the vaccine) which influenced their
decision not to have it during pregnancy.

.. .[the flu vaccination] I have had a bad experience myself and
then it’s been my decision that I don’t actually get anymore I
used to get it every year and then I was bed ridden for 3 weeks
at one stage so it just put me off I just would probably still
choose not to get it to be honest. . ..purely because of what it’s
done for me in the past but now I do think that that’s defi-
nitely important to recommend and at least give people the
choice to see if they want to go that way. .. P9 (not vaccinated
but willing to consider)

Participants who were hesitant to accept the influenza vaccine,
or any others including the pertussis vaccine if it was recom-
mended in pregnancy, often judged they were in the category of
‘low risk’ and felt such recommendations were not directed at
them but at women who had a known susceptibility to infection
or who were classified as having a high risk pregnancy by their
HCP due to a pre-existing condition (e.g. obesity) or because of
a pregnancy-related condition (e.g., preeclampsia). Many women
in this study believed that during their pregnancy they were at no
greater risk of infections than when they weren’t pregnant and
one participant believed she was Jess susceptible during pregnancy
than when she was not pregnant, reasoning that as she was adopt-
ing a healthier lifestyle because she was pregnant this would also
reduce her susceptibility to vaccine-preventable infections. Some
women believed that if they normally recovered easily and
quickly from infections that the influenza vaccination (in particu-
lar) was not essential for them.

I wouldn’t just have it (the flu vaccination) on the off chance
something would go wrong. If I was considered to be high risk
or something, or if I did always get sick, then I wouldn’t have a
problem with it. P6 (not vaccinated in this pregnancy, pertussis
vaccine last pregnancy, willing to consider this pregnancy)

Modifying Factors

Knowledge, awareness and information provision

Awareness of recommended vaccines pre-conception and dur-
ing pregnancy was quite low (14 of the 17 participants were not
aware that the influenza vaccine is offered in pregnancy and 10
were unaware that the pertussis vaccine is also recommended dur-
ing pregnancy planning or postnatally). All believed that more
information should be available from their HCP about the rec-
Even those who weren’t sure
whether they would accept influenza vaccination felt that the

ommended immunizations.
information should be made more readily available so that preg-
nant women are aware of the recommendations and could make
an informed choice about whether to receive the immunization.

But if is not commonly known [recommended vaccines] like I
certainly don’t know of any or haven’t been told of any vacci-
nations that are safe for me to have during my pregnancy. So 1
don’t know much information about it. P9 (not vaccinated
but willing to consider)

www.landesbioscience.com
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Other sources (or suggested sources) of information for some
of the participants in this study were: discussions with others
(other parents, friends, family members); leaflets; the media; and
from actively seeking information on the internet.

Normally, when you are in the hospital you have a lot of leaf-
lets and stuff from [the waiting room] Sometimes I'm brows-
ing on the internet to see which ones are good and what to do.
Because I know that Rubella is not good to have when you’re
planning for a baby a...within 3 months or something. So..
yeah.. 'm going through and which ones to have... P3 (not
vaccinated but willing to consider if no risk to baby)

You see the ads, I mean the biggest one is probably whooping
cough with the new born baby. You know it’s heart breaking.
So yeah.. P5 (not vaccinated but willing to consider if no risk

to baby)

Previous Experiences

Pregnant mothers who had a negative experience with vaccine-
preventable illness either personally or while caring for a child or
family member appeared to be more aware of vaccine- prevent-
able illnesses and more accepting of recommended vaccines.

...and with the influenza, like the swine flu, my sister having
it. You know, sitting in ICU with her and that it’s seen..
what. .. first hand sort of thing, what actually does happen.
So, you wanna do whatever you can to prevent that happening
to yourself. P5 (not vaccinated but willing to consider if no

risk to baby)

Likelihood of action/Cues to action

Role of healthcare providers in the decision-making process

HCPs were an important source of information about immu-
nizations during pregnancy, and were often the first person that
women would turn to for help in making decisions about their
pregnancy care. Participants’ awareness of the recommendations
to receive immunizations during pregnancy were often depen-
dent on being told about this by their HCP. Even if the women
learned about the recommended vaccines through another
source, they usually sought the endorsement of their HCP before
making a decision to accept vaccination. Trust in the information
provided by the HCP and in the care provided during their preg-
nancy was central to the women’s decision to accept their HCP’s
recommendation.

Interviewee : (thinking) Actually, I approached the doctor and
asked whether it’s good to have the flu vaccine. ..

Investigator: And after that you ha[d] i?

Interviewee : yeah... P3 (not vaccinated but willing to con-
sider if no to baby)
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Well I weigh up you know whether but generally I mean I feel
pretty comfortable that if the obstetrician says you know it’s
okay you should have it then it should be fine. P6 (not vacci-
nated in this pregnancy, pertussis vaccine last pregnancy, will-
ing to consider this pregnancy)

If they [my HCP] recommend it and say “look, I really should
have it” I wouldn’t hesitate. P8 (influenza vaccine, willing to
consider pertussis if no risk to baby)

I like my doctor. If she recommends something or she believes
that something is the right way to go. I'm fine with that. P6
(not vaccinated in this pregnancy, pertussis vaccine last preg-
nancy, willing to consider this pregnancy)

I have considered things myself and weigh things up. And
then I go by what they [HCP] say, but I mean basically 'm
trying to stick with what they know, cause they know a lot
more than we know (laughs). They study a lot longer P7 (not
vaccinated, not willing to consider vaccination)

Discussion

Making decisions about vaccination during pregnancy is com-
plex. As with any decision about medical care during pregnancy
women must simultaneously weigh up the perceived risks and
benefits to themselves and their baby. They must balance the risk
of not being treated (in this case the risk of infection with the vac-
cine-preventable illness) against the risk of being treated, includ-
ing considering the possibility of adverse events or side-effects of
the intended treatment. Often these factors pull in opposite
directions, with the benefit accruing to one while the risk is borne
by the other.

In the case of immunization during pregnancy we found that
this balancing process was mediated by the mother’s attitudes,
beliefs and values about vaccinations in general, and her experien-
ces of both vaccination and vaccine-preventable diseases (both for
herself and for family and close friends). Previous negative experi-
ences with vaccines (in particular the perception of having devel-
oped influenza after having received the influenza vaccine)
tended to predispose women toward refusing the vaccine if
offered, while negative experiences of vaccine-preventable dis-
eases (whether for themselves or for a close relative or friend)
heightened the perception of risk posed by these diseases gener-
ally and tended to predispose women to be more accepting of the
vaccine recommendation. These findings are consistent with
studies of other risk associated decision-making processes during
pregnancy, including vaccination decisions.***”!

Whether a woman decided to receive the recommended
vaccine during pregnancy was strongly linked to whether her
health care provider raised the possibility and in particular,
made a positive recommendation. The most significant cue
to action as described in the health belief model for the
mothers in this study was endorsement from their HCP. At
a minimum, pregnant women viewed issues brought to their
attention by their health care providers as the most
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important issues they are likely to consider. Given the large
volume of pregnancy related information that a woman
needs to consider during the course of her pregnancy,
immunization may be considered a topic of lower priority.
As with parental decision-making in childhood vaccination
decisions,”> HCP endorsement appears to be a key factor in
the decision making process for pregnant mothers about vac-
cines during pregnancy.”>***%?> Midwives, obstetricians and
GPs play a vital role not only in raising awareness about rec-
ommended vaccines, but also in raising awareness about the
importance of being protected against influenza as a preg-
nant mother and similarly the importance of protecting their
baby against pertussis and influenza at a time related to high
mortality. We found that the women in our study were not
generally aware that pregnancy increases their risk of acquir-
ing vaccine-preventable infections and that some of those
who were hesitant to accept vaccination cited their low risk
of infection as the reason.

In general, the women in this study were much more aware of
the potential risks to their unborn child of any medical treatment
(including vaccinations) and were much more hesitant to accept
treatments if there could be any risk of harm to their babies. In
terms of vaccination, this concern could be ameliorated by a
direct recommendation from their HCP to receive the vaccine,
and many of the participants in this study said they would be
willing to consider having vaccinations postpartum (having
passed the point in their pregnancy when the immunization can
be safely provided before becoming aware of the recommenda-
tion). While discussion with partners, friends and family were
also important we identified that HCPs play a gatekeeper role,
both in terms of ensuring pregnant women are aware of recom-
mended vaccines and also in terms of endorsing a women’s deci-
sion to receive them. Thus a trusting relationship between the
woman and her HCP is vital.

The majority of women in this study had not received any
information from their HCP about recommended immuniza-
tions before, during and after pregnancy and many were
completely unaware that such recommendations existed.
While lack of knowledge of recommended vaccines and the
failure of HCPs involved in obstetric care to provide this
information appears to contribute to the current low rate of
uptake of these important recommended vaccines, 2 recent
studies have found that these maternal immunizations would
be offered routinely if they were incorporated into the ante-
natal care plan or pathway.'®** Thus rather than being a
problem requiring change in HCP or maternal attitudes and
knowledge, efforts to improve uptake could usefully focus on
including these vaccines in routine care. Our study and
others'>***? suggest that many women would accept these
immunizations if offered.

The results of this study might not be generalizable to all preg-
nant women. There may be differences in views across women
with different parity and stage of pregnancy that could not be
explored given the small qualitative sample and aims of this
study. Despite our efforts to sample women who had and had
not been vaccinated during their current pregnancy, only 3 of
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our 17 participants had been vaccinated, although more than half
expressed a willingness to be vaccinated once they were aware of
the possibility. It is possible that if awareness of pregnancy
immunizations increases a different pattern of responses might
be observed. While the study included participants from both a
public and a private clinic within a public tertiary hospital, it is
not known what, if any, information is given to pregnant women
in other maternity centers and/or may be limited to the Austra-
lian context. The fact that some mothers had their partners pres-
ent at the interviews may have influenced how the mothers
answered the questions; however, partners are important contrib-
utors in the decision making process and for positive outcomes

.. 20,
on a number of decisions for pregnant mothers. 35

Conclusion

Weighing up risk with regard to immunization is a complex
decision making process for pregnant mothers and HCP endorse-
ment appears to be a key. Midwives, obstetricians and GPs play a
vital role in raising awareness about recommended vaccines and
about the importance of both the pregnant woman and her
unborn child being protected against influenza and pertussis.

Methods

Setting and participants

Pregnant women aged 18 and over in various stages of preg-
nancy (12 to 36 weeks) were recruited from the public antenatal
clinic (13 participants) and a private obstetric clinic (4 partici-
pants) both located in a large tertiary obstetric hospital in Ade-
laide, South Australia with approximately 5000 obstetric
deliveries annually. Three models of care are offered to pregnant
women within the hospital; obstetrics (through the public and
private systems), midwifery group practice and shared care. This
setting allowed for inclusion of participants from a range of
socio-economic backgrounds and from all models of care.

Data collection

Data collection occurred from April 2011 to January 2012. At
this time influenza vaccination for pregnant women was recom-
mended but this was before a recommendation was made in Aus-
tralia for pertussis immunization during the third trimester of
pregnancy. Potential participants were approached in the public
and private antenatal clinics before their scheduled appointment.
They were eligible to participate at any stage of their pregnancy if
they had proficiency in English. Following consent, this study
used a qualitative approach to data collection and analysis. Semi-
structured interviews were undertaken with 17 pregnant women,
either in person at the hospital or by telephone by 3 researchers
(IA, NT, JC) Open-ended questions were used to explore the
decision-making process about recommended immunizations
during pregnancy planning and during pregnancy. Participants
were asked to discuss their decision making process toward
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recommended vaccinations during pregnancy planning and in
pregnancy including:

o knowledge and perception of infections that may affect preg-
nant women and their baby

e how pregnant women find information about recommended
vaccinations while planning for, or during, pregnancy

e knowledge and perceptions of vaccinations in general

e factors influencing the decision to either accept or refuse vacci-
nations both during pregnancy and in general

Interviews were digitally recorded and transcribed verbatim
and managed with qualitative data analysis software (Nvivo 9).

Sampling frame and analysis

A purposive sampling frame®® was used for recruiting preg-
nant women in the antenatal clinic. We purposively sought to
interview pregnant women who had been vaccinated during
pregnancy (or indicated their willingness to accept vaccination)
as well as those who had not (or who indicated intention to refuse
vaccination). All women who agreed to participate in the study
were recruited and our sampling strategy was not stratified by
any predetermined demographic or other criteria, however we
continued to recruit until we had sampled women of varying vac-
cination status. Participants were recruited until no more new
information was being elicited, or when the data reached

saturation.””
Data were analyzed using iterative thematic analysis tech-
niques”®?” to enable an understanding of the participant’s

experiences, processes occurring and reasons for participant
responses.””  This
between data collection and analysis as codes were inter-
preted and themes generated. The transcripts were read and

iterative process allowed movement

reread and initial codes assigned based on the language used
by the participants themselves. These codes were organized
into meaningful groups as the analysis continued and codes
were combined or new codes added as each interview was
coded. Discussion between researchers, coding notes and
memos were used to ensure consistency in the coding frame-
work. Initial themes were identified by discussion between
the researchers and matrixes, grids and tables were used to
visualize the relationships between the themes and the expe-
riences of each of the women interviewed to try to under-
stand the decision-making process.”” Common elements of
the decision-making processes were identified and a diagram-
matic representation created (see Fig. 1). As we discussed
and refined this we recognized that key elements of the
Health Belief Model were evident and from this point
onward we used that model to help structure the analysis.
While there are other models which could be used to exam-
ine decision-making we found that the Health Belief Model
fitted well with the themes we identified since we were inter-
ested in what the participants had done and would do, in
particular what might explain their health behavior in rela-
tion to pregnancy vaccination as well as how they came to
make decisions about health-care during pregnancy. The
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HBM has been used previously to examine vaccine decision-
making.
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