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Abstract

Background: Seasonal.influenza and pertussis cause significant morbidity and mortality among expectant
mothers and infants. VVaceination during the antenatal period is an important public health intervention,
minimising rates of matérnal, neonatal and infant infection.

Aims. The primary*aim of this project was to establish the rates of antenatal vaccine uptake. Secondly, the
study aimed to determine socio-demographic factors significant to vaccine uptake. Thirdly, the project
aimed to produce athematic analysis of the factors affecting vaccination uptake during pregnancy.
Materials and Methods: A cross-sectional observational study was conducted amongst women attending a
large maternity hospital, in the western suburbs of Melbourne, for perinatal care. Data was collected via self-
completed questionnaires after delivery. Data from the questionnaires was entered into an electronic
database and STATA was used to undertake correlation analysis.

This article is protected by copyright. All rights reserved



Results: Over atwelve-month period 1678 women completed questionnaires and 1305 were eligible for
further analysis. The uptake of influenza vaccine uptake was 48.3%, pertussis vaccine uptake was higher, at
82.9%. Uptake of influenza and pertussis vaccines strongly correlated with recommendations from
healthcare providers (OR 29.7 and 63.8 respectively). Maternal country of birth, age and parity were
significant predictors of vaccine uptake. In thematic analysis, healthcare provider recommendation and the
perceived risk of the disease were factors resulting in vaccination.

Conclusion: This study determined the rate of antenatal vaccine uptake and significant socio-demographic
determinants affecting uptake at alarge maternity hospital in metropolitan Melbourne. Ensuring healthcare

providers recommend vaccination is likely to improve coverage.

Introduction

Bordetella pertussis causes a significant burden of disease in infant populations globally 2. Australiais
one of a numberef.developed countries experiencing a resurgence of pertussis disease following the change
from whole-cell vaccine(wP) to acellular vaccine (aP) and ongoing microbial adaptation - The most
severe burden of pertussis disease is found in infants under two months & ®- Antenatal vaccination is avital
strategy to protect these most at risk infants. Immunisation against pertussis with the combined diphtheria-
tetanus-acellular peftussis vaccine has 90% efficacy in preventing new cases of the disease in neonates *).
Pregnant women and neonates are a priority group for influenza vaccination as per World Health
Organisation (WHO) guidelines as they are at increased risk of morbidity and mortality from influenza
illness. Infection can lead to pregnancy complications including stillbirth, pre term birth and fetal growth
restriction®. In Australiathe hospitalisation rate for influenzain children under 5 monthsis 192 per
100,000. ®V accination.against influenza has been shown to have 36% efficacy in preventing the clinical
syndrome of respiratory illness with fever in pregnant women in addition to areduction in clinic visits, and
prevents approximatelysehe third of febrileillnessin infants up to 5-6 months of age *?.

V accination againstinfluenza and pertussis in the antenatal period is a safe and effective method of disease
prevention. WHO position papers on seasonal influenza and aP pertussis vaccinations found that the
vaccines are safe in pregnancy with no significant adverse reactions or perinatal complications “©.
Influenza vaccination in pregnancy was added to the National |mmunisation Program in 2010, pertussis
vaccination in third trimester of pregnancy was added in 2015,

Despite the evidence supporting vaccine safety and efficacy, and development of national immunisation

programs the uptake has been suboptimal in the antenatal setting™"*?. A recent large Victorian study found
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antenatal uptake of seasonal influenza and pertussis vaccination to be 39% and 64% respectively. “?Factors
contributing to low uptake include lack of recommendation by a health care professional, ethnic minorities
and/or migrant status, perception of low disease risk, poor access and a belief that the vaccine is unsafe or
ineffective™ 1% Understanding and addressing these factors with easily accessible and culturally
appropriate immunisation programs may improve preventative healthcare.

Current evidence regarding antenatal vaccine uptake among ethnic minorities and migrant women is
conflicting™®*®, further research in this areais needed.

The primary aim of this cross-sectional observational study was to determine the rate of antenatal
vaccine uptake for women attending alarge maternity hospital in metropolitan Melbourne for perinatal care.
The project also sought to identify how vaccine uptake may be affected by socio-demographic factorsin a
multiculturally anddinguistically diverse patient population. Lastly, the study aimed to better understand

women’s decision-making regarding vaccination during pregnancy.

Materialsand Methods

A convenience samplewas recruited from the maternity wards of alarge hospital in Melbourne’s western
suburbs. We aimedfor alarge sample size to allow detection of differences between minority groups.
Women who deliveredprior to 32 weeks’ gestation, were unwell, experienced a traumatic delivery or
stillbirth were considered.ineligible and excluded.

Ethical approval was granted by the Western Health Low Risk Human Research Ethics Panel (LREP
Project Number: LNR/16/WH/185) in accordance with the requirements of the National Statement on
Ethical Conductin"Human Research (2007).

Participants were approached on days 1-3 after delivery. Participants were provided with a Patient
Information statement and consented into the study.

Participants.eompl eted a self-administered questionnaire in paper format, with recruitment occurring
Monday-Friday. Reeruitment numbers were higher in the initial four months of the study due to availability
of dedicated research personnel. Participants were offered questionnairesin English, Vietnamese, Burmese,
Punjabi, Arabic'er'Simplified Chinese (the most commonly utilised translation services within the hospital).
Completed questionnaires were entered into an electronic database. |ncomplete questionnaires, and
guestionnaires in which the answer to one question contradicted another, were excluded from further
anaysis.

A womaii’s region of origin was determined by using the United Nations geoscheme?). Factors that
women identified as having an impact on their decision to vaccinate were recoded into thematic categories
for analysis using Braun and Clarkes (2006) 6-step framework®®. Open-ended responses were formatted
into distinct variables and included in the thematic analysis.

STATA/IC14.2 was used for data analysis and statistical significance testing. Response frequency
distributions were tabul ated for each question. Fisher’s Exact Test was utilised to investigate the differences
in demographic variables between vaccinated and non-vaccinated women. Univariate and multivariate
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logistic regression were used to determine socio-demographic characteristics that significantly affected
vaccine uptake.

Results
During the 12-month study period (23/01/2017 - 24/01/2018), 5572 women delivered live-born babies. Of
these 5533 were delivered at a gestation over 32 weeks. A total of 3912 were eligible for participation in the
study but 1165 weredischarged prior to being approached by aresearcher or were unable to access an
appropriately trandated.questionnaire, thus 2747 women were invited to participate of whom 1678
consented and returned questionnaires. Unfortunately, 373 returned questionnaires had to be excluded from
further analysis duetermissing fields or contradicting responses, where the answer to one question
contradicted another, thus 1305 questionnaires were included for analysis with aresponse rate 33.4%.
Table 1 presents the socio-demographic characteristics of study participants and the background population
(al women with live births above 32 weeks gestation within the same time period).
Women completing'the'stirvey were found to have similar demographic characteristics to the background
population of potentially eligible pregnant women, although women of African background were
underrepresented (4.8 vs. 8.7%) and women delivering at a gestation between 32-34 weeks were
overrepresented (3.6% vs. 1.0%).

Australian women were the largest group (42.9%), comprising less than half of all those surveyed.
Women from Southern and South-Eastern Asia constituted the next largest demographic (36.0%). The vast
majority of women opted.to complete the questionnaire in English (97.6%).

Vaccine Uptake Rates

The uptake of, seasonal influenza vaccine (48.3%) was less than pertussis (82.9%). 72.9% of women
reported receiving arecommendation for influenza vaccination, and 91.9% a recommendation for pertussis
vaccination.
Figure 1 depicts the breakdown of vaccination uptake by month of birth. Uptake of seasonal influenza
vaccination varied greatly from 26.6% (those who gave birth in April) to 86.5% (those who gave birth in
September). Uptake of pertussis was more consistent across the 12 month period, with the lowest uptake of
pertussis vaccination update of 76.6% (those who gave birth in April) and the highest was 97.6% (those
who gave birth in July).

Factor s significant to seasonal influenza vaccine uptake
Table 2 describes the relationship between socio-demographic factors and influenza vaccine uptake.
Recommendation from a healthcare provider was the single factor most likely to predict a woman’s
influenza vaccination status. Women who received a recommendation had more than twenty-five times
higher odds of receiving the influenza vaccine than those who did not (aOR 26.59; 95%CI 16.23 — 43.52).
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Migration status was a predictor of influenza vaccine uptake, with migrant women having twice the
odds of receiving the influenza vaccine as Australian women (aOR 2.13; 95%CI 1.61 — 2.83). Receiving
written information and receiving the pertussis vaccine both correlated positively with receiving the

influenza vaccine.

Factor s significant to pertussis vaccine uptake

Table 2 describes the relationship between socio-demographic factors and the uptake of pertussis
vaccine.

Women who received a recommendation from a healthcare provider had more than fourty times
higher odds of recealving the pertussis vaccine than those who received no recommendation (aOR 41.78;
95% CI 20.03 — 8747).

Women agedrunder 25 years and over 45 years were less likely to receive the pertussis vaccine.
Primiparous women were more likely to receive the pertussis vaccine than women having their second or
subsequent child.

Unlike for influenza vaccination, migrant women were less likely to receive a pertussis vaccination
compared with Australian women (aOR 0.50; 95%CI 0.33 — 0.75).

Receiving writteniinformation and receiving the influenza vaccine both correlated positively with

receiving the pertussis vaccine.

Self-identified barrier s and facilitators of vaccination

Figure 2a depicts the thematic categories that facilitated vaccination in pregnancy. Health care
provider (HCP) recommendation and women perceiving themselves or their infants to be at risk were the
most prevalent reasons identified. Women cited recommendation from midwives and general practitioners
more than obstetricians.

Positive messages from non-HCP sources such as family, friends and media were less commonly
identified.

Figure 2b.demenstrates the thematic barriers to antenatal vaccination. Poor knowledge regarding
vaccine efficacy,'safety, current recommendations and potential perinatal morbidity of influenza/pertussis,
and receiving insufficient,recommendation and information from healthcare workers or other sources
(insufficient positive information) were the most prevalent barriers to vaccination. Not normally receiving
the influenza vaecine annually was the most common reason women cited for not receiving the vaccine
(39.2%). Seasonality of the influenza vaccine and system barriers were also common reasons for not
receiving the vaccine antenatally.

Women commonly declined pertussis vaccination due to lack of time, also of note was the proportion of

women who believed they did not need to receive the vaccine as they had received it in the past (16.1%).
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The majority of women who did not receive the influenza and pertussis vaccine asserted that if they had
received a recommendation from a HCP, they would have been influenced to accept the vaccines (68.3%

and 58.9% respectively)

Discussion

The results of this study‘demonstrate that the majority of pregnant women are not receiving the seasonal
influenza vaccine. Thisis consistent with the findings of previous research; few study populations have
managed to achieve coverage greater than 60% Y. Uptake of pertussis vaccine was higher with 82.9% of
pregnant women receiving the vaccine. Thisis higher than other recent Victorian studies demonstrating
uptakes of 64% and.70%"" %2,

During the period,of this study a vaccination clinic co-located with the Antenatal Clinic was commenced 6
months into the 12 month'study enabling access to vaccination at the point of antenatal care. This may have
contributed to overal=high'rates of vaccination and an increase in vaccination uptake from January — June (82.2% for
pertussis, 46.0% for influenza) to with July — December (92.4% for pertussis, 66.7% for influenza).

We hypothesise'that the recommendation of healthcare providers may explain the difference in
uptake rates between the two vaccines. Reports of recommendations for pertussis vaccines (92.0%) were
more prevalent than for seasonal influenza (73.0%). This suggests that pregnant women are more aware of
the benefits and impertance of pertussis vaccination. A greater proportion of women demonstrated poor
knowledge of theinfluenza vaccine, and received insufficient recommendation, compared with pertussis
vaccine. Lastly, seasonal variation in vaccine availability and HCP awareness of the influenza season (April-
October) likely contributed to the lower uptake of influenza vaccine uptake and variability across the 12-
month period comparediwith pertussis vaccine uptake.

This study feundthat maternal age, parity and migrant status were variably associated with antenatal
vaccine uptake. Myltiparous women were less likely to receive the pertussis vaccine. This may be explained
in part by the 16:3% of women who reported that they did not receive the vaccine as they had received it
previously and were unaware they should receive it again.

Unexpectedly, this study found that women of migrant backgrounds were more than twice as likely
as Australian women to receive the influenza vaccine but 50% less likely to receive the pertussis vaccine.
Inconsistency has been a common theme in literature examining vaccine uptake among migrant and
ethnically diverse women, some studies have shown no difference compared with Australian born women
(1418 "while other studies have found that women from ethnic minorities have lower rates of vaccine uptake
(3.9 Previous studies hypothesised that |ow uptake amongst migrant women may be due to cultural and
language barriers. The high percentage of women opting to complete a questionnaire in English, even when

trandations were available, suggests that alanguage barrier is not a significant issue for this population.
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Future research may endeavour to further explore the different perceptions of vaccination between migrant
and Australian women.

This study highlights the critical importance of healthcare provider recommendations to pregnant
women, this is consistent with the current literature ®>*" 229 Of the reviewed determinants,
recommendation to receive the vaccine demonstrated the greatest odds ratio to increase the vaccine uptake
and was a so most ‘commonly self-identified as supporting antenatal vaccination.

System barriers were also a common theme that contributed to women not receiving vaccination.
Nearly a quarter_of all women who did not receive a pertussis vaccine reasoned that they ran out of time.
Previous research has shown that health providers who recommend vaccination, yet are unable to provide
the vaccine represent a system barrier @”. The introduction of the point of care immunisation clinic in our
study setting hel ped'teseliminate this system barrier and likely contributed to high vaccine uptake rates.

This study has some limitations. First, our data relied upon women’s accurate self-reports. Self-
report has been found to be a reasonable proxy for vaccine uptake in pregnant Australian women ® thusiit
is doubtful that this would greatly alter the findings of the study.

Secondly, wemen:who are cared for by the Midwifery Group Practice may be discharged directly
from the Birthing Unit=-Fhese women and any woman who birthed at home were not approached by
researchers. This may have introduced some selection bias to the data. Past research has been inconsistent
with arecent systematiereview finding that women cared for by group midwifery services were not any
more or |ess likely:to.receive antenatal vaccinations®?, conversely arecent Australian study found that
women receiving.care via private midwifery practice were lesslikely to undergo antenatal vacci nation®. It
istherefore possible that the exclusion of some women from this group may impact on the data obtai ned.
Thirdly, questionnaires were completed in a deidentified manner, which meant it was not possible to include
a comparison of demographic characteristics for women who completed the survey and those who did not. A
description of sociedemographic characteristics of the entire population of potentially eligible women has
been included as an-alternative. While these demographic data demonstrate that the groups are similar, this
does not eliminatethepossibility of selection bias associated with the use of a convenience sample.

Our study determinedthat, with an uptake of 48.3%, it isunlikely that women and their infants are
sufficiently protected against seasonal influenzaillness. The uptake of 82.9% for pertussis vaccine was
greater than previous studies have found and suggests that uptake of the vaccine continues to trend upward
for metropolitancentres in Australia, particularly those able to provide point of care access to vaccination.

Our results further strengthen the understanding that the recommendation of a healthcare provider is
the most significant factor in determining women’s acceptance of the vaccine. All clinicians caring for
pregnant women should endeavour to include a discussion regarding the benefits of vaccination with their
patients. System barriers to vaccination may be addressed by providing access to the vaccinesin the

antenatal clinic setting.
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Table 1. Socio-demographic characteristics
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Study Factor Study Population, % Eligible Population, %
(n = 1305) (n=5533)
Age Group
Lessthan 20 18 (1.4%) 96 (1.7%)
20-25 182 (14.0%) 950 (17.2%)
26-30 442 (33.9%) 1891 (34.2%)
31-35 432 (33.1%) 1753 (31.7%)
36-40 194 (14.9%) 711 (12.8%)
Over 40 37 (2.8%) 132 (2.4%)
Region of Origin
Australia 560 (42.9%) 2201 (39.8%)
Southern Asia 240 (18.4%) 1003 (18.1%)
South-Eastern Asia 224 (17.6%) 914 (16.5%)
Central, Eastern and Western Asia 48 (3.7%) 208 (3.8%)
The Americas 23 (1.7%) 59 (1.1%)
Europe 55 (4.2%) 210 (3.8%)
Africa 63 (4.8%) 482 (8.7%)
NewZealand and Pacific Island 92(7%) 359 (6.5%)
Nations
Unknown/Unspecified N/A 97 (1.8%)
ATSl Status— Identified as Aboriginal or
Torres Strait-Islander
Yes 10 (1.7%) 43 (0.8%)
No 1295 (98.3%) 5490 (99.2%)
Primary CareProvider Typein Pregnancy
Hospital Antenatal Clinic 927 (71.0%) Data not
available
Midwife Clinic affiliated with 263 (20.2%)
Hospital
Antenatal Clinic at Another Hospital 26 (2.0%)
General |Practitioner 72 (5.5%)
Private Obstetrician 14 (1.0%)
Private Midwife 3(0.2%)
Gestation at Delivery
320 33" weeks 47 (3.6%) 55 (1.0%)
34*° — 35" weeks 60 (4.6%) 138 (4.1%)



36" — 37"° weeks 159 (12.8%) 810 (14.6%)

38" — 39" weeks 694 (53.2%) 2963 (53.6%)

>40 weeks 330 (25.3%) 1567 (28.3%)
Parity

1 577 (44.2%) 2222 (40.2%)

2 464 (35.6%) 1910 (34.5%)

3+ 264 (20.2%) 1401 (25.3%)
L anguage Questionnaire Was Completed In

English 1273 (97.6%) N/A

Vietnamese 26 (2.0%)

Arabi€ 1 (0.1%)

Burmese 2 (0.2%)

Simplified Chinese 2 (0.2%)

Pun; abi 1(0.1%)

* rounded percentages may not total 100%

This article is protected by copyright. All rights reserved



Table 2. Summary statistics and logistic regression of participants by vaccine status

Study Factor Received Influenza Vaccine p-value' Unadjusted Odds p-value  Adjusted Odds p-value
Yes (n= 630) No (n= 675) Ratio (95% Cl) Ratio? (95% Cl)

Maternal Age

<25 87 (43.5%) 113 (56.5%) 0.22 1.00 1.00

26-30 229 (51.8%) 213 (48.2%) 1.39 (1.0-1.95) 0.05 1.09 (0.71 - 1.68) 0.68

31-35 208 (48.1%) 224 (51.9%) 1.20 (0.86 — 1.69) 0.28 0.75 (0.48 - 1.15) 0.19

36-40 92\(47.4%) 102 (52.6%) 1.17 (0.79— 1.74) 0.43 0.79 (0.47 - 1.32) 0.37

>40 14 (37.8%) 23 (62.2%) 0.79 (0.38-1.62) 0.52 0.45 (0.18-1.11) 0.08
Migrant Status

Australian 230 (41.1%) 330 (58.9%) <0.01 1.0 1.00

Migrant 400 (53.7%) 345 (46.3%) 1.66 (1.33-2.08) <0.01 2.13(1.61 - 2.83) <0.01
Antenatal Care Type
Hospital Antenatal Clinic 449 (48.4%) 478 (51.6%) 0.60 1.00 1.00
Midwife Clinic 123 (46.8%) 140 (43.2%) 0.93(0.71-1.23) 0.63 0.99 (0.70 - 1.41) 0.98
GP® or shared care 89 (54.29%) 33 (45.8%) 1.23(0.78 - 2.04) 0.35 1.91 (1.02 — 3.56) 0.04
Other 19 (44.2%) 24 (55.8%) 0.84 (0.45-1.55) 0.59 0.97 (044 -2.11) 0.93
Parity

1 288 (49.9%) 289 (50.1%) <0.01 1.00 1.00

2 240 (51.7%) 224 (48.3%) 1.08 (0.84—1.37) 0.56 1.31(0.96 - 1.80) 0.08

3+ 102 (38.6%) 162 (61.4%) 0.63 (0.47 - 0.85) <0.01 1.04 (0.71 - 1.56) 0.81
Influenza Vaccine Recommended by HCP*

No 20 (5.7%) 333 (94.3%) 1.00 1.00

Yes 610 (64.1%) 342 (35.9%) <0.01 29.70 (18.56 — 47.53)  <0.01 1212'22)(16'23 - <0.01
Received Written Infermation

No 214 (34.1%)  413(65.9%)  <0.01 1.00 1.00

Yes 416 (61.4%) 262 (38.6%) 3.06 (2.44-3.84) <0.01 1.50(1.13-1.99) <0.01
Pertussis Vaccination Received

No 32.(14.3%) 191 (85.7%)  <0.01 1.00 1.00

Yes 598 (55.3%) 484 (44.7%) 7.37 (4.98 - 10.92) <0.01 742(472-11.68)  <0.01
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Study Factor Received Pertussis Vaccine . Unadjusted Odds p-value  Adjusted Odds p-value
Yes(n-1082)  No(n- 223) pvalue” o atio (95% Cl) Ratio? (95% Cl)

Maternal Age

<25 152 (76.0%) 48 (24.0%) <0.01 10 1.0

26-30 372(84.2%) 70 (15.8%) 1.69 (1.11-2.53) 0.01 1.79(1.03-309  0.04

31-35 379 (87.7%) 53 (12.3%) 2.26 (1.46 — 3.48) <0.01 4.10 (2.25-7.48) <0.01

36-40 151 (77.8%) 43 (22.2%) 1.11 (0.69-1.77) 0.66 2.24(1.1504.36) 0.02

>40 28 (75.7%) 9 (24.3%) 0.98(0.43-233) 097 1.68(059-4.78)  0.33
Migrant Status

Australian 483 (86.3%) 77 (13.7%) <0.01 10 1.0

Migrant 599/(80.4%) 146 (19.6%) 0.65 (0.48 — 0.88) <0.01 0.50 (0.33 - 0.75) <0.01
Antenatal Care Type
Hospital Antenatal Clinic 766 (82.6%) 161 (17.4%) 0.92 1.0 1.0
Midwife Clinic 218 (82.9%) 45 (17.1%) 1.01 (0.70- 1.46) 0.92 0.85 (0.52 - 1.37) 0.50
GP® or shared care 62 (86.1%) 10 (13.9%) 1.30 (0.65-2.59) 0.45 0.77(0.33-1.80) 055
Other 36 (83.7%) 7 (16.3%) 1.08 (0.47 —2.47_ 0.85 1.20(0.38- 3.8) 0.76
Parity

524 (90.8%) 53 (9.2%) <0.01 1.0 1.0

2 386 (83.2%) 78 (16.8%) 0.50 (0.34- 0.73) <0.01 0.38(0.24-061)  <0.01

3+ 172 (65.2%) 92 (34.8%) 0.19 (1.2-0.28) <0.01 0.18(0.11-031)  <0.01
Pertussis Vaccine Recommended by HCP*

No 12 (11.4%) 93 (88.6%) <0.01 1.0 1.0

63.79 (34.04 — 41.78 (20.03 -
Yes 1070 (89.2%) 130 (10.8%) <0.01 <0.01
119.55) 87.17)

Received Written Infor mation

No 246 (68.1%)  115(31.9%)  <0.01 1.0 1.0

Yes 836 (88.6%) 108 (11.4%) 3.62 (2.68 - 4.88) <0.01 2.19 (1.44 - 3.34) <0.01
Received Influenza
Vaccine

No 484 (71.7%)  191(28.3%)  <0.01 1.0 1.0

Yes 598 (94.9%) 32 (5.1%) 7.37(4.98-10.92)  <0.01 0.18(559-15.08)  <0.01

Table 2. 1. Statistical significance calculated with Fisher’s Exact Test.

2. Odds ratios adjusted for al other variables displayed in table.

3. General practitioner.
4. Healthcare provider.
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Figure 1. Rates of vaccination breakdown by month of birth
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