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B R I E F  R E P O R T

Designing a multi-component intervention (P3-MumBubVax) to 
promote vaccination in antenatal care in Australia

Abstract
Issue addressed: Coverage of maternal influenza and per-
tussis vaccines remains suboptimal in Australia, and pock-
ets of low childhood vaccine coverage persist nationwide. 
Maternal vaccine uptake is estimated to be between 35% 
and 60% for influenza vaccination and between 65% and 
80% for pertussis vaccination. Australian midwives are 
highly trusted and ideally placed to discuss vaccines with 
expectant parents, but there are no evidence-based inter-
ventions to optimise these discussions and promote ma-
ternal and childhood vaccine acceptance in the Australian 
public antenatal setting.
Methods: We gathered qualitative data from Australian 
midwives, reviewed theoretical models, and adapted ex-
isting vaccine communication tools to develop the multi-
component P3-MumBubVax intervention. Through 12 
interviews at two Australian hospitals, we explored mid-
wives’ vaccination attitudes and values, perceived role in 
vaccine advocacy and delivery, and barriers and enablers 
to intervention implementation. Applying the theory-
based P3 intervention model, we designed intervention 
components targeting the Practice, Provider and Parent 
levels. Midwives provided feedback on prototype inter-
vention features through two focus groups.
Results: The P3-MumBubVax intervention includes 
practice-level prompts and identification of a vaccine 
champion. Provider-level components are a vaccine com-
munication training module, learning exercise, and website 
with printable fact sheets. Parent-level intervention com-
ponents include text message reminders to receive influ-
enza and pertussis vaccines in pregnancy, as well as online 
information on vaccine safety, effectiveness and disease 
severity.
Conclusions: The P3-MumBubVax intervention is the first 
Australian antenatal intervention designed to support 
both maternal and childhood vaccine uptake. A pilot study 

is underway to inform a planned cluster randomised con-
trolled trial.
So what? Barriers to vaccine acceptance and uptake are 
complex. The P3 model is a promising evidence-informed 
multi-component intervention strategy targeting all three 
levels influencing health care decision-making.

1  | BACKGROUND

Vaccination for influenza and pertussis during pregnancy protects 
both pregnant women and infants, but maternal vaccination cover-
age in Australia remains sub-optimal. Maternal influenza vaccination 
coverage is estimated to be between 35% and 60%, and pertussis 
coverage between 65% and 80%.1,2 Pockets of low childhood vac-
cine coverage also persist. This leaves many pregnant women and 
their infants vulnerable to the morbidity and mortality associated 
with these vaccine-preventable diseases.

Reviews find that the most effective strategies involve 
multi-component interventions.3,4 Interventions targeting practices, 
providers and patients have shown promise for promoting maternal, 
adolescent or childhood vaccines in other countries. They involve 
provider and patient reminders, informational resources addressing 
vaccine effectiveness and safety, and structural levers such as on-
site vaccinations and standing orders (no prescription required).5–10 
“P3” is an innovative, theory-based intervention model developed 
at Emory University, USA to design intervention components at the 
three interconnected levels of health care delivery.5,6 P3 applies 
strategies from behavioural economics and builds on the Health 
Belief Model, Social Cognitive Theory, and the Systems Model of 
Clinical Preventive Care.5

Provider recommendation is the primary driver of vaccine uptake 
in antenatal care settings,6,11 and expectant parents want to discuss 
maternal and childhood vaccines in pregnancy.12 In Australia, mid-
wives are a key health care provider to discuss vaccines and facilitate 
uptake. They are highly trusted and play a major role in antenatal 
care,12 particularly in the public hospital setting where three-quar-
ters of Australian women give birth.13 Australian midwives generally 
support antenatal vaccination and view it as part of their role, but 
they receive limited education on immunisation or how to discuss 
vaccines with expectant parents.14–16
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A P3 maternal vaccination intervention has been piloted6 and is 
currently being evaluated in the US setting with obstetricians, but no 
such model has been tested in the Australian public antenatal set-
ting. Therefore, building on theory and existing interventions, and 
in consultation with Australian midwives, we iteratively designed 
a multi-component P3 intervention to optimise midwives’ vaccine 
discussions with expectant parents and improve uptake of maternal 
and childhood vaccines.

2  | METHODS

This “P3-MumBubVax” intervention package was developed 
through two rounds of formative qualitative research.17 The Round 
1 exploratory stage, described in full elsewhere,16 included 12 in-
depth interviews with midwives at a tertiary maternity hospital 
in Western Australia, where immunisation-accredited midwives 
deliver maternal vaccines onsite, and another in Victoria, where 
maternal vaccines are not routinely delivered onsite. The inter-
views explored midwives’ vaccination needs, values, practice and 
preferences. We then designed a prototype intervention package 
based on the key findings from Round 1, previous research with 
parents,11,12,18–21 and existing interventions like the US-based P3 
intervention and the Australian SKAI (Sharing Knowledge about 
Immunisation) childhood vaccination package for primary care pro-
viders and parents.5,18

In the Round 2 pretesting stage, we solicited feedback on inter-
vention ideas and prototype designs through midwife focus groups 
at the same hospitals. Participants discussed their preferred inter-
vention length, terminology, format, design and content; current 
training; vaccine recommendations; likelihood of utilising inter-
vention components; and goals for antenatal vaccine discussions 
(Appendix A).

Midwives were recruited for interviews and focus groups with 
support from clinic managers at each site. Participants agreed 
consent, completed a demographic survey, and received $25 for 
their time. Ethics approval was obtained in Western Australia 
(RGS00000000736) and Victoria (HREC 37338A). Interviews and 
focus groups were recorded, transcribed, and analysed in two sepa-
rate rounds of thematic template analysis.22

3  | RESULTS

3.1 | Participants

Twelve midwives participated in interviews: seven in Victoria (VIC) 
and five in Western Australia (WA) (interview participant demo-
graphics published elsewhere).16 Two focus groups were held, in-
volving five midwives in VIC and 13 in WA (Table 1). Three midwives 
from the WA focus group had previously participated in Round 1 
interviews.

TA B L E  1   Focus group participant details

VIC WA

Number of focus group participants n = 5 n = 13

Age range (n) 18-29 (3) 18-29 (2)

30-39 (2) 30-39 (4)

40-49 (0) 40-49 (3)

50-59 (0) 50-59 (2)

60+ (0) 60+ (2)

Years working as a midwife mean (SD) 3.6 (1.9) 14 (11.1)

In current role as a midwife, sees  
same mothers regularly (n)

Yes (0) Yes (11)

No (5) No (2)

Midwifery qualifications (n) Nursing Degree + Midwifery 
Qualification

(3) Nursing Degree + Midwifery Qualification (11)

Direct Entry Midwifery Degree (2) Direct Entry Midwifery Degree (1)

Hospital based nursing and midwifery 
training

(0) Hospital based nursing and midwifery 
training

(1)

Received immunisation training as 
part of midwifery qualification (n)

Maternal and childhood immunisation (4) Maternal and childhood immunisation (4)

Maternal immunisation only (1) Maternal immunisation only (1)

None at all (0) None at all (7)a 

Undertook Continuing Professional 
Development in immunisation (n)

Maternal and childhood immunisation (2) Maternal and childhood immunisation (8)

Maternal immunisation only (1) Maternal immunisation only (2)

None at all (2) None at all (3)

aOne participant was a midwifery student on placement so did not complete this question. 



     |  3KAUFMAN et Al.

3.2 | Summary of findings

In the Round 1 interviews, midwives were willing to make a recom-
mendation to vaccinate, and wanted training and informational re-
sources about vaccines for themselves and to share with parents in 
a variety of formats.16

Focus group participants in Round 2 shared similar views and ex-
periences, confirming that our proposed intervention was suitable 
and aligned with their professional ethos. Common themes included 
the importance of informed choice; maintaining strong relationships 
with expectant parents; a need for succinct, easy-to-access vaccine 
and disease facts and information sources to support their discus-
sions; and a desire for more skills in responding to vaccine misper-
ceptions and/or concerns. The focus groups shaped the format, 
content and language we used in the final intervention.

3.3 | P3-MumBubVax intervention components

The finalised intervention components, informed by our qualitative 
findings, are outlined in Figure 1 and are described below. Given the 
variation in models of antenatal care across states and hospitals in 
Australia, aspects of the intervention would need to be modified for 
the local context (eg provision of vaccines onsite, paper vs Electronic 
Medical Records (EMRs)).

3.3.1 | Practice-level components

Sticker prompts
We created physical stickers for paper maternity records or other 
medical charts to record not only when women received vaccines 
(either onsite or elsewhere), but also when the midwives discussed 
vaccines with expectant parents. Where hospitals use EMRs, stick-
ers could be replaced by digital prompts.

Vaccine champion
We identified a midwife or clinic manager at each site to act as a 
‘vaccine champion’, to facilitate intervention implementation and 
promote vaccination.

3.3.2 | Provider-level components

Online communication and education training
To support vaccine recommendations and provide midwives with 
training on communication strategies and key facts about maternal 
and childhood vaccines and vaccine-preventable diseases, we pro-
duced an online training video called VaxChat Australia. This was 
adapted from a training video developed for US obstetricians by the 
Emory University P3 team.5 The communication approach was also 
informed by the SKAI intervention package, which applies principles 
of Motivational Interviewing to address childhood vaccines.23

VaxChat Australia is broken into three sections: (a) framing 
(structure of message delivery), (b) content (what you recommend), 
and (c) your clinic (making vaccination routine). The video also pro-
vides guidance about introducing other childhood vaccines and high-
lights that the website is linked to the comprehensive SKAI resource.

Personalised vaccine discussion cheat sheet
After watching VaxChat Australia, midwives complete an online 
‘cheat sheet’ to select key vaccine facts they want to have on hand 
for easy recall and point-of-care use. In this exercise, midwives select 
one key fact from a list of 3-5 facts for each of the following topics: 
general vaccine safety; influenza, pertussis, and hepatitis B severity; 
flu, pertussis, and hepatitis B vaccine safety; and flu, pertussis, and 
hepatitis B vaccine benefits. The final list of 10 facts is emailed to 
them in a format that fits into a lanyard ID badge.

MumBubVax website
The provider portal of the MumBubVax website is home to the 
VaxChat Australia training video and learning exercise, data on vac-
cine safety and effectiveness and disease severity, and brief down-
loadable fact sheets.

3.3.3 | Parent-level components

Parent prompts - text message reminders
We developed text message reminders for clinics to send to pregnant 
women about maternal influenza and pertussis vaccines. Women at 
the VIC hospital were directed to GPs to receive the vaccines, but 

F I G U R E  1   P3-MumBubVax 
intervention package
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the message could instead state that the vaccines would be provided 
at an upcoming antenatal appointment.

Message timing, frequency and content drew from evidence10,20 
and our Round 1 midwife interviews. Messages were personalised 
and the sender was identified as the woman's antenatal clinic to en-
hance credibility.20 Messages opened with a statement about dis-
ease severity, emphasised vaccine effectiveness and ended with a 
call to action.

Our midwife participants discussed influenza at the booking 
visit (16-20 weeks) and pertussis around 28 weeks, in keeping with 
the national recommendations at the time of our data collection. 
However, timing for pertussis vaccine delivery has been changed to 
20 weeks.24 For future implementation of this intervention, the re-
minders will therefore be sent to women twice following their book-
ing visit, to prompt both influenza and pertussis vaccination, with a 
follow-up reminder after the 28-week visit.

MumBubVax website
The parent-facing MumBubVax website features detailed vaccine 
and disease information. Midwives expressed that online resources 
for parents were valuable, but most available resources were overly 
simplistic. Website information is broken into expandable tiered sec-
tions so parents seeking extensive vaccine safety and effectiveness 
information can access it, but it is not overwhelming. It is framed to 
highlight the risks of influenza and pertussis to the infant, based on 
research showing that women are more concerned about risks to 
their babies than risks to their own health.11 The resources empha-
sise the severity of influenza, which many women see as less serious 
than pertussis.19 The site also includes downloadable fact sheets and 
infographics on pertussis, influenza and birth hepatitis B, and links to 
extensive childhood vaccine information through the SKAI website.

4  | DISCUSSION

The P3-MumBubVax intervention is designed to address the needs 
and preferences of Australian midwives and expectant parents. It is 
innovative and scalable, while also building on evidence and theory 
from Australia,18 Canada8 and the US.5–7,10 It seamlessly links with the 
SKAI website, which provides high-quality information about child-
hood vaccines, reflecting expectant parents’ preferences for this 
information in pregnancy.12 A review of interventions to increase ma-
ternal vaccine uptake, published after the design of our intervention, 
supports many of the concepts and features of P3-MumBubVax.3

The intervention components reflect and account for local con-
textual differences in Australian public antenatal settings, with op-
tions to adapt them to other antenatal care settings, such as GP-led 
or private obstetric care. Elements such as the content of the web-
site and the timing of the text messages are easy to update to reflect 
the latest statistics and recommendations.

We anticipated that midwives might raise concerns about the 
intervention increasing the length of consultations. However, this 
issue did not arise, and a similar multicomponent intervention trialled 
in the US with paediatricians found that it increased conversation 

efficiency without increasing consultation time.7 Additionally, 
though previous research suggested that some midwives may be 
reluctant to recommend vaccination,25 midwives in our study em-
phasised that they could and did make vaccine recommendations.

4.1 | Study limitations

This study had some limitations. The focus group sample size was 
small for a standalone qualitative study, but it was the second round 
of an iterative process that built on substantial additional published 
literature and our Round 1 interviews. While we were able to in-
corporate most of the midwives’ feedback, suggestions to translate 
parent materials into other languages or provide face-to-face facili-
tated group training were not feasible due to budget constraints. It 
was also outside the study scope to adapt the intervention for dif-
ferent models of antenatal care, although this is planned. Although 
we did not involve parents directly in this study, our intervention is 
informed by well-established data on the vaccination information 
needs and preferences of pregnant women and parents.12,18,20,21

5  | CONCLUSION

Suboptimal coverage of vaccines in pregnancy presents a major risk 
for maternal and infant health. Furthermore, as new maternal vac-
cines are introduced (eg Group B Streptococcus and Respiratory 
Syncytial Virus), maternal vaccination discussions will become more 
challenging and complex. P3-MumBubVax is the first multi-compo-
nent intervention in Australia to target the practice, provider and 
parent levels to promote acceptance and uptake of maternal and 
childhood vaccines. The P3-MumBubVax intervention package is 
being piloted to evaluate feasibility and acceptability. This will in-
form a national cluster-randomised controlled trial to evaluate its ef-
ficacy and potential to adapt to other antenatal care settings.
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APPENDIX A

FOCUS G ROUP GUIDE

Midwife Vaccine Discussions in Pregnancy: a qualitative study to explore a Motivational Interviewing (MI) based intervention 
(MidVaxCom)
Explain the study – We interviewed midwives in Victoria and WA to find out more about how discussing vaccines with pregnant women fits 
into your current practice. Based on your input, we are designing some training and resources to help optimise these discussions that we hope 
you will find useful, relevant and appropriate. At this stage, we would like to present our ideas to you and get your feedback on them.

In this focus group, we will introduce some topics and ask some questions, but please discuss amongst yourselves and respond, agree and 
disagree with one another directly. There are no right or wrong answers, and no need to spare our feelings about any of the concepts we 
introduce – please be as honest as possible.

This focus group will last about 60-90 minutes and will be recorded and transcribed. You may use each other's first names in the discussion, 
but in our analysis and reports you will be given pseudonyms so you will be anonymous. If at any point you would like to leave the focus group 
or stop participating, you are free to do so, though your comments to that point will be included in the analysis. You will receive a gift card after 
completing the demographic survey at the end, which will be linked to your pseudonym. Questions?

Distribute PIS and CONSENT FORM, collect CONSENT FORMS

#1
We are designing an online tutorial for midwives to support them in their vaccine discussions. The aim is for the tutorial to be accredited to 

provide CPD points.
- Would you prefer the tutorial and a brief exercise to take 30 minutes, 45 minutes or 60 minutes? (More time = more credit, less 

time = more efficient)
- What would make you more likely to choose to do this tutorial over other tutorials?
- What are some features of training that you have done in the past that you enjoyed or found particularly useful?

We plan to include a worksheet, where you will come up with your own customised phrases to help support you in vaccine discussions.
- Would you find this useful?
- If you had a “cheat sheet” for discussions, what format would like it to be in? (eg notecard, full page, something that fits in ID badge etc)

#2
What are some topics you would like to know more about, or communication skills you would like to be more confident in, to support your 

conversations about vaccines?
- Write up on a board as they are suggested, using two column headings – INFORMATION and COMMUNICATION
- Add topics below if not already mentioned

These are all topics we could cover in the training:

 17. Rice RE, Atkin CK, editors. Public Communication Campaigns, 3rd 
ed. Thousand Oaks, CA: Sage Publications, Inc.; 2001.

 18. Berry NJ, Danchin M, Trevena L, Witteman HO, Kinnersley P, 
Snelling T, et al. Sharing knowledge about immunisation (SKAI): 
an exploration of parents' communication needs to inform devel-
opment of a clinical communication support intervention. Vaccine. 
2018;36(44):6480–90.

 19. Duffy C, Smith C. Communications Research on Vaccination 
During Pregnancy: Qualitative Research Report. Crows Nest, NSW: 
Snapcracker Research + Strategy; 2018.

 20. Kharbanda EO, Vargas CY, Castano PM, Lara M, Andres R, Stockwell 
MS. Exploring pregnant women's views on influenza vaccination 
and educational text messages. Prev Med. 2011;52(1):75–7.

 21. Costa-Pinto J, Willaby H, Leask J, Hoq M, Schuster T, Ghazarian A, 
et al. Parental Immunisation Needs and Attitudes Survey in paediat-
ric hospital clinics and community maternal and child health centres 
in Melbourne, Australia. J Paediatr Child Health. 2017;54(5):522–9.

 22. King N. Doing template analysis. In: Symon G, Cassell C, editors. 
Qualitative Organizational Research: Core Methods and Current 
Challenges. London: SAGE Publications Ltd.; 2012.

 23. Leask J, Kinnersley P, Jackson C, Cheater F, Bedford H, Rowles G. 
Communicating with parents about vaccination: a framework for 
health professionals. BMC Pediatr. 2012;12:154.

 24. National Centre for Immunisation Research and Surveillance. 
Antenatal pertussis vaccination: timing updated; 2019. Accessed 
May 16, 2019. http://www.ncirs.org.au/anten atal-pertu ssis-vacci 
natio n-timin g-updat edhtt p://www.ncirs.org.au/anten atal-pertu 
ssis-vacci natio n-timin g-updated

 25. Pearce C, Leask J, Ritchie J. Tapping midwives' views about the neo-
natal hepatitis B vaccine: how welcome is a move towards a health 
promoting orientation? Health Promot J Aust. 2008;19(2):161–3.
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Designing a multi-component intervention (P3-MumBubVax) 
to promote vaccination in antenatal care in Australia. Health 
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INFORMATION
• Flu vaccine: ingredients, how it works, who it's for, when to get 

it
• Flu: risks of the disease for mum and bub, benefits of the 

vaccine
• Pertussis vaccine: ingredients, how it works, who it's for, when 

to get it
• Pertussis: risks of the disease for mum and bub, benefits of the 

vaccine
• Hepatitis B vaccine: ingredients, how it works, who it's for, 

when to get it
• Hepatitis B: risks of the disease for bub, benefits of the vaccine
• Childhood vaccines: ingredients, how they work, which 

vaccines are due when
• Childhood vaccines: risks of childhood diseases, benefits of the 

vaccines
• Where to find evidence
• Where to direct parents to find evidence

COMMUNICATION SKILLS
• How to introduce the topic of vaccination
• How to respond to frequently asked questions
• Communication techniques for responding to hesitancy or 

misconceptions
• When to discuss vaccination
• How to present evidence

- Rate each on a scale of how important you think it is to learn about
- What made you rank [highly ranked] where you did? What made you rank [lower ranked] where you did?
◦ Explicitly discuss how much attention should be given to information vs communication skills (to understand where OUR attention goes in the video)

#3
Here are some ways you could frame a discussion about vaccines:
1. “It is recommended that you vaccinate against flu and pertussis during your pregnancy…”
2. “The hospital recommends that you vaccinate against flu and pertussis…”
3. “I recommend that you vaccinate against flu and pertussis…”
4. “You can vaccinate against flu and pertussis…”
5. “Some women get vaccinated against flu and pertussis…”
6. “Flu and pertussis vaccines are available to you during your pregnancy…”
7. “If it were me, I would vaccinate…”/“I had these vaccines during pregnancy” etc
8. Other?
- Rank in order of acceptability to you (or rate how likely you are to use each approach)
- Why? What makes [lower ranked] feel less acceptable?
- What other phrasing might you use?

#4
How likely are you to…

• Pull up a website on screen during the consultation to show more info
• Give mothers a web address to find more info
• Print a fact sheet in the consultation
• Print fact sheets to have on hand before consultations
• Work through a decision aid in an appointment
• Apply a sticker on a chart to show that you have discussed vaccination at that appointment
• Apply a sticker on a chart to show that you have confirmed the mother received her vaccinations
• Complete an online training tutorial
• Attend a face-to-face training session

- Rate each individually and then discuss together

#5
Do you already use stickers on charts? If so, what do they look like? What charts do you use them on? Do you find them helpful?
If not, what do you think such a sticker should it look like? What chart would you put it on? Where would you keep them?
Do you get EMR reminders for anything?

#6
Rank in order from most to least important to you:

• The appointment is brief/stays on time
• The mother agrees to get vaccinated
• All the mother's questions are answered
• The mother feels comfortable with you and trusts you
• The mother feels that you accept her choice, whatever it is
• The mother understands that vaccination is recommended

- Rank individually and then discuss together
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#7
If we have prototype resources…
- Which do you prefer? (choosing among alternative logos, layouts, etc)
- What are 3-5 things (features) that you liked about this? Why?
- Are there any features you think could be changed or added to make this more appealing, useful, etc?

#8
Miscellaneous/Normalisation Process Theory
Do you see this training/these resources fitting into your daily practice? Why/why not? What would make it more useful?
How do you think these intervention features fit with your values?
Do you see these as potentially changing or impacting your current practice? Do you think they will impact other things (time, confidence, 

knowledge, uptake)?
What do you think could improve any of these things?
How motivated are you to use these interventions?

Demographic Survey/Gift Card


