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a b s t r a c t
Background: Maternal Pertussis Vaccination (MPV) during pregnancy became part of the National
Immunization Program in the Netherlands late 2019. This study aims to identify social-psychological factors associated with MPV acceptance among Dutch women to add to the current understanding of vaccine hesitancy worldwide, and to inform the development of communication and information campaigns
about MPV.
Methods: We conducted a cross-sectional study using an online survey among 611 women (174 pregnant
women, 205 women who had given birth in the past two years and 232 women of 20–35 years old). The
primary and secondary outcomes were vaccination intention and attitude towards MPV, respectively.
Pearson’s correlation and regression analyses were used to examine social-psychological and sociodemographic determinants of the outcomes.
Results: Vaccination intention was most explained by attitudes towards MPV, beliefs about safety, moral
norm and the belief about the effectiveness of MPV (R2 = 0.79). Other factors associated were injunctive
norm, anticipated regret of vaccinating, and decisional certainty. Attitudes towards MPV were further
explained by descriptive norm, risk perceptions of side effects, and risk perceptions of the baby getting
pertussis when not vaccinating, and fear of MPV and of the disease (R2 = 0.76). Finally, pregnant women
had a significantly lower intention and less positive attitude towards MPV than non-pregnant women.
Conclusions: Communication about MPV should address the most important determinants of MPV intention and attitude, i.e. beliefs about safety and effectiveness and moral norms. Furthermore, such information may benefit from taking into account affective feelings of pregnant women such as anticipated regret
and fear towards MPV. Further research could explore this. The timing of communication about MPV can
be important as determinants of MPV acceptance may vary depending on pregnancy status.
Ó 2020 Elsevier Ltd. All rights reserved.

1. Introduction
Pertussis, commonly known as whooping cough, is an infection
of the respiratory tract caused by the bacterium Bordetella Pertussis.
Pertussis is most severe among infants younger than six months,
who are too young to be (fully) protected by vaccination. About
half of young infants who get pertussis require hospital care and
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in rare cases, pertussis in babies may lead to convulsion,
encephalopathy and even death [1]. Pertussis incidence in the
Netherlands has increased since 1996, with a rate of up to 63 per
100,000 during an outbreak in 2011–2012 [2]. From 2005 until
2014, 1,711 cases of pertussis were reported in Dutch infants. Of
these cases 1,279 were five months of age or younger with 1,020
being admitted to hospital and five mortalities [3]. In December
2019 maternal immunization during pregnancy (i.e., ‘maternal
pertussis vaccination’ or MPV) with the TdaP vaccine, containing
Tetanus, Diphtheria an acellular Pertussis, was introduced in the
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National Immunization Program (NIP) in the Netherlands to protect infants from pertussis in their first months of life [3].
The Netherlands has seen a decline in vaccination uptake since
2003, which stabilized at 90.2% of children completely enrolled in
the program in 2018. There is however vaccine-specific hesitancy,
with for example a lower uptake of HPV vaccination (45,4% in
2018). DTaP vaccination for children had an uptake of 92.5% in
2018, with a lower uptake in religious areas [4]. Besides the vaccination against H1N1 influenza (2009) during an outbreak, there is
no experience with vaccination of pregnant women in the Netherlands [5]. The uptake of H1N1 vaccination among pregnant women
was 63%. It appeared that mothers’ beliefs about the protection of
the child and possible harmful effects of the vaccine for the unborn
child, and the government’s, GP’s and midwife’s advice best predicted vaccination status [6].In the UK, where MPV was introduced
in 2012 in response to increased pertussis incidence, uptake stabilized around 70% in 2017 [7]. In the United States of America, coverage was 54.4% in 2017 [8]. In Australia, coverage was estimated
at 85.2% in 2017 [9].
To effectively communicate and facilitate an informed choice
regarding MPV among pregnant women, it is important to gain further understanding of reasons that might hamper or promote MPV
acceptance. Even more so because choices and experiences surrounding maternal vaccination appear to impact later decision
making processes on childhood vaccination [10]. A literature
review by Wilson et al. (2015) [11] found that factors associated
with vaccine uptake during pregnancy were beliefs about the vaccine safety and effectiveness [12–15], a desire to protect the baby
[16], perceived risk (i.e., perceived susceptibility of the baby to get
pertussis if not vaccinated, and perceived severity of the disease)
[13,14], the opinion of the partner [17], the recommendation by
a healthcare professional to get the vaccine [12,13,15,16,18–21],
and the logistic convenience to get the vaccine [16]. In the Netherlands, insights into the reasons for MPV acceptance are lacking. A
study on the acceptance of a cocooning strategy among parents
(where the parents get vaccinated to prevent infecting the child)
found attitude, anticipated regret, and decisional certainty to be
associated with vaccine acceptance [22]. It is unclear which factors
are of influence at different moments in the decision making process, for example before or during pregnancy. Insights in these factors could guide the development of communication about MPV to
facilitate informed decision making and decrease decisional
conflict.
This study aims to identify social-psychological factors associated with MPV acceptance among Dutch women who are pregnant
and who are not pregnant or have recently given birth. These
determinants are theoretically based on social cognitive theories
to explain human behavior, in particular the Health Belief Model
(HBM) and the Theory of Planned Behavior (TPB) [23,24]. Besides,
factors such as beliefs about safety and effectiveness, decisional
certainty, moral norms, and risk perception are suggested to be
critical by the existing literature on vaccine acceptance in pregnancy and by focus groups on vaccine acceptance in a cocooning
strategy [12–16,19,22,25]. We included both pregnant and nonpregnant women to examine whether the findings for pregnant
women are different compared to non-pregnant women, as different factors may be of influence during different moments of the
decision making process.

2. Methods
2.1. Study design
This is a cross-sectional, survey based study.
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2.2. Participants
A questionnaire was set out in April 2017 among two existing,
online panels organized via Flycatcher, a private, ISO 26,362 certified research company. People could join the panel online and by
participating in online questionnaires, the panel members could
collect points that can be exchanged for gift vouchers. Panel members were recruited via e-mail if they represented women who (a)
were pregnant and therefore in the position to decide about maternal vaccination, (b) had given birth within the last two years and
could imagine how they would have felt making the decision, or
(c) did not have children, but were of child bearing age (20–35).
Participants were excluded if response rate was insufficient or if
they explicitly indicated that they did not have a wish to become
pregnant. They were also excluded if they had already received
MPV during their current pregnancy, because this could cause confirmation bias, i.e. people are more likely to be positive about the
vaccination if they have already received it.
2.3. The online questionnaire
The survey was based on two general theoretical frameworks,
the Theory of Planned Behavior (TPB) and Health Belief Model
(HBM). The Theory of Planned Behavior (TPB) argues that intention
(i.e. the intention to perform a certain behavior) is the main predictor of behavior, which is in turn predicted by attitude and perceived social norms [24]. According to the Health Belief Model
(HBM), a decision to engage in certain health behavior is determined by risk perception. Risk perception results from the extent
to which one perceives oneself susceptible to a health threat (‘perceived susceptibility’) and the extent to which one perceives the
threat as severe (‘perceived severity’). In addition, the likelihood
to perform the behavior depends on the perceived benefits of
and barriers to that behavior [23,26].
Attitude is defined as ‘‘the degree to which a person has a favorable or unfavorable evaluation or appraisal of the behavior in question” [24]. Social influences are constituted by descriptive norms
and injunctive norms. Descriptive norms refer to the expected
behavior of other people, i.e. whether other pregnant women are
expected to receive MPV.
Risk perceptions (i.e. perceived severity and susceptibility) of
side effects for the mother and the child, and the baby getting
whooping cough when not vaccinating were included in this study.
This also accounts for outcome expectancies, referring to a person’s
estimation of the benefits and barriers of accepting MPV, beliefs
about the vaccine’s effectiveness and safety, as well as beliefs
about alternative strategies for the prevention of whooping cough.
Because some people may hold both positive and negative beliefs
about the vaccination, the concepts of outcome expectancies and
beliefs about the safety of the vaccine are based on weighing both
beliefs in favor and in disfavor of the vaccine.
In the case of vaccine acceptance [27], research has shown that
decisions are not only influenced by cognitive biases [28]. Since
affective factors appear important too [29], we also included anticipated regret of vaccinating, fear of MPV or of the baby suffering
from whooping cough, feelings of trust in the NIP, the government
and the Dutch National Institute for Public Health and the Environment, i.e. the RIVM [27]. Previous experiences with other vaccinations and with whooping cough, and the feeling that it is the moral
responsibility of a pregnant woman to get MPV, i.e. moral norm,
have been found to influence vaccine acceptance and were
included in our study [30].
Because decisional certainty, i.e. the extent to which someone
found it easy to make the decision or had doubts, has shown to
influence vaccination behavior [22], we included a subscale of
the complete decisional conflict scale by O’Connor (1995). This
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subscale consists of three items: ‘deciding on MPV is something I
have to give a lot of thought’ (1 = completely disagree to 7 = completely agree), ‘I find deciding on MPV . . .’ (1 = very easy to 7 = very
hard) and ‘about the MPV decision I feel . . .’ (1 = very certain to
7 = very uncertain) [31].
Socio-demographics included were age, having children, country of birth, working in the healthcare sector, highest completed
education (low and intermediate level versus high level of education), and affiliation with religion, homeopathy, natural care and/
or anthroposophy.
Table 1 provides an overview of all constructs measured, the
number of items used for each construct, an example of an item
that was used, the scales used, and the internal validity of each
construct. Items targeting attitude, descriptive and injunctive
norm, outcome expectancies, beliefs about safety of the vaccine,
anticipated regret, fear of MPV or of the baby suffering from
whooping cough and trust were measured on 7-point Likert scales.
Perceived effectiveness of strategies to prevent pertussis in infants
was measured on a 10-point scale. Items with the same underlying
theoretical construct were averaged into a composite score when
internal consistency was sufficient (Cronbach’s alpha a > 0.60 or
Pearson correlation coefficient r > 0.50). We have included the
complete questionnaire in the appendix.
After giving informed consent, participants had access to the
online questionnaire via a personalized link. Women who did not
respond were sent a reminder one week after the start of the study.
The online questionnaire consisted of 54 questions (see Table 1 for
exemplary items). Non-pregnant women were asked to imagine
how they would answer the questions in the case that they were
pregnant. The questionnaire started with a brief introduction about
whooping cough and the planned introduction of MPV during
pregnancy, aimed to protect newborns against whooping cough.
The exact text can be found in the appendix.
2.4. Data analysis
Data was analyzed using IBM’s SPSS version 25. First, we analyzed means and standard deviations and Pearson’s r between
study variables. Factors that by univariate analysis appeared significantly (p < 0.05) associated with intention were included in a stepwise linear regression analysis on that criterion (backward
selection). Social-psychological variables were added in the first
step. Socio-demographic variables were added in the second step
to correct for demographic variation. We report both the start
and end-model of the regression analysis. Because attitude
towards MPV appeared to be the strongest predictor of intention,
we then repeated the same regression strategy with attitude
towards MPV as criterion variable.
Decisional certainty is somewhat complex to interpret in a linear analysis because the scale only refers to the certainty of the
decision and not to the extent to which someone is positive or negative about MPV. It has a possible moderating effect on the relationship between vaccination intention and its determinants,
because the extent to which determinants are of influence on
health behavior may depend on the extent to which these determinants are certain [32]. Therefore, moderation of the associations
between determinants of intention and intention by decisional certainty was explored by adding interaction terms to the linear
regression models, with the interaction terms made with the centered values for decisional certainty and the variable associated
with intention. If the R change was positive and the interaction
term and F change were significant (p < 0.05), moderation was further explored in a multivariate model with decisional certainty and
the concerning dependent variables. The most persistent moderators were then looked at in more detail using simple slopes analyses [33]. We computed slopes for the regression of those

attitudinal variables on intention at three levels of the moderator
variable decisional certainty: one standard deviation above or
below the mean (low and high) and the mean level (moderate).
The simple slope analyses were done using PROCESS version 3.1
by Andrew Hayes (model 1), using centered variables and 5000
bootstrap samples.
Because we found that pregnancy status was significantly associated with the criterion in our regression models (i.e. vaccination
intention), differences in mean scores on all variables were tested
between pregnant and non-pregnant women by independent sample t-tests, using 95% confidence intervals.
3. Results
3.1. Sample
Fig. 1 shows the inclusion of participants. In total 736 women
started with the survey and 664 women completed it. Women
were excluded when response quality was insufficient (n = 19),
when they had already received MPV during their current pregnancy (n = 28), or when they explicitly indicated that they did
not want to become pregnant (n = 6). In total 611 women were
included in the analyses, including pregnant women (n = 174, of
which 68 did not yet have children), women who had given birth
to a child within the two years preceding the questionnaire
(n = 205), women aged 20–35 who were not pregnant and did
not have children yet (n = 232). Participants were on average
30 years old. Women who were born in the Netherlands (96%),
were highly educated (76%) and who worked in the healthcare sector (38%) were overrepresented. Table 2 shows the mean scores on
all social-psychosocial measures. Intention towards MPV was
scored neutral (M = 4.11; SD = 1.57) while attitude was more positive about vaccination in general than about MPV in particular.
One should be cautious with interpreting differential mean scores
on beliefs about vaccines people are already familiar with for years
versus beliefs about a new vaccine to be implemented by the NIP.
3.2. Correlations
Table 3 shows the Pearson’s r between social-psychological
variables and MPV intention. Cohen (1988) argues that correlations
of r = 0.10 to23 are indicative for a small effect size, r = 0.24 to.36
for a moderate effect size, and r  0.37 for a large effect size [34].
Table 3 shows that large associations with intention were found for
attitude, beliefs about safety, moral norms and beliefs about the
effectiveness of MPV. Large effects were also found for outcome
expectancies, injunctive norms, trust, attitude about vaccines in
general, and fear of the vaccine. Weaker correlations, but still indicating large effects were found for decisional certainty, risk perceptions of side effects, descriptive norms, and fear of the disease.
Moderate effect sizes were found for anticipated regret, and small
effect sizes for beliefs about the effectiveness of a healthy lifestyle
as a strategy to protect against whooping cough.
3.3. Regression analyses of intended MPV uptake
Table 4 shows that the linear regression model explained 79% of
the intention to accept MPV, both with and without a stepwise
backwards selection of determinants. The Akaike Information Criterion (AIC) is lower for the model with backwards selection than
for the model with all variables, indicating that the backwards
model presents a better fit. In the model with backwards selection,
attitude towards MPV appeared the strongest determinant of
intention (b = 0.45), followed by moral norms (b = 0.20). Other
determinants in the model were beliefs about safety, decisional
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Table 1
Psychosocial variables and their internal reliability.
Variable

Nr of items

Reliability Example question

Intention

3

a = 0.98

I would be willing to get vaccinated against whooping cough during pregnancy. 1 = completely disagree to
7 = completely agree

1 = low – 7 = high
Attitude MPV

5

a = 0.95

I think vaccination against whooping cough during pregnancy is: 1 = not important at all to 7 = very
important

1 = negative – 7 = positive
Attitude vaccines in general

4

a = 0.92

In general, I think vaccination is: 1 = very unnecessary to 7 = very necessary

1 = negative – 7 = positive
Outcome expectancies

7

a = 0.87

Vaccination against whooping cough during pregnancy leads to less pertussis among babies.
1 = completely disagree to 7 = completely agree

1 = negative – 7 = positive
Moral norm

2

r = 0.89

I think that it is my responsibility as a pregnant woman to get vaccinated against whooping cough during
pregnancy to protect my baby. 1 = completely disagree to 7 = completely agree

1 = low – 7 = high
Risk Perception of pertussis in
baby if not vaccinating

2
NA
(multiplied*)

How severe is whooping cough according to you? 0 = not severe to 6 = very severe

2

NA

Imagine you get vaccinated against whooping cough during pregnancy, what do you think the chance is
that you will get side effects? 0 = very small to 6 = very big

NA

Imagine you get vaccinated against whooping cough during pregnancy, what do you think the chance is
that your baby gets side effects? 1 = very small to 7 = very big

1 = low – 42 = high
Risk Perception side effects
vaccine

(multiplied*)
1 = low – 42 = high
Risk Perception side effects
vaccine for the child

2
(multiplied*)

1 = low – 42 = high
Belief Safety

7

a = 0.89

I think whooping cough vaccination during pregnancy is safe.

1 = unsafe – 7 = safe
Injunctive norm

2

r = 0.60

1 = completely disagree to 7 = completely agree
The people who are important to me will appreciate if I get vaccinated against whooping cough during
pregnancy. 1 = completely disagree to 7 = completely agree

1 = low – 7 = high
Descriptive norm

1

NA

Most pregnant women will get vaccinated against whooping cough during pregnancy. 1 = completely
disagree to 7 = completely agree

1 = low – 7 = high
Anticipated regret of vaccinating 1

NA

1 = low – 7 = high
Decisional certainty

3

a = 0.89

Imagine you get vaccinated against whooping cough during pregnancy and your baby gets side effects,
how much regret would you feel about your decision to get vaccinated? 1 = no regret at all to 7 = a lot of
regret
Deciding whether to get vaccinated against whooping cough during my pregnancy is: 1 = very difficult to
7 = very easy

3

a = 0.88

How much trust do you have in information you get about pertussis vaccination during pregnancy from
your midwife (or other caregiver)/ the RIVM/ the government? 1 = No trust at all to 7 = A lot of trust

1

NA

I have experienced that someone in my environment had whooping cough. No/Yes

1 = no – 2 = yes
Past experience pertussis in a
baby

1

NA

I have experienced that a baby in my environment had whooping cough. No/Yes

1 = no – 2 = yes
Past experience vaccine side
effects baby

1

NA

I have experienced that a baby in my environment had side effects from a vaccine. No/Yes

1 = no – 2 = yes
Fear vaccination

1

NA

When I think about getting vaccinated during pregnancy I feel fear. 1 = completely disagree to
7 = completely agree

1 = low – 7 = high
Fear disease

1

NA

When I think about my baby getting whooping cough I feel fear. 1 = completely disagree to 7 = completely
agree

1 = low – 7 = high
Belief effectiveness MPV

1

NA

Is, according to you, whooping cough vaccination during pregnancy an effective way to protect your baby
against whooping cough? 1 = not effective at all to 10 = very effective

1

NA

Is, according to you, the baby going through having whooping cough an effective way to protect your baby
against whooping cough? 1 = not effective at all to 10 = very effective

1 = low – 10 = high
Belief effectiveness breastfeeding 1

NA

Is, according to you, breastfeeding an effective way to protect your baby against whooping cough? 1 = not
effective at all to 10 = very effective

1 = uncertain – 7 = certain
Trust in NIP and healthcare
professionals
1 = low – 7 = high
Past experience pertussis

1 = low – 10 = high
Belief effectiveness having
Pertussis

(continued on next page)
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Table 1 (continued)
Variable

Nr of items

Reliability Example question

1 = low – 10 = high
Belief effectiveness healthy
lifestyle

1

NA

Is, according to you, living in a healthy manner an effective way to protect your baby against whooping
cough? 1 = not effective at all to 10 = very effective

1 = low – 10 = high
Note. NA = not applicable, r = Pearson r, a = Cronbach’s alpha.
* Multiplication of perceived severity and perceived susceptibility. Perceived susceptibility had a score from 1 to 7, and perceived severity had a score from 0 to 6 because if
the proposed risk (in this case of the baby getting pertussis) is perceived to be not severe at all, the susceptibility to it is irrelevant. These were multiplied, and this resulted in
a scale varying from 0 to 42 in which 0 is a low risk perception and 42 is high risk perception.

Fig. 1. Flow diagram of the recruitment and response of study participants.

certainty, injunctive norms, anticipated regret of vaccinating,
beliefs about the effectiveness of MPV and breastfeeding as an
alternative prevention strategy (all b’s > 0.60; all p-values < 0.05).
The explained variance was 76% in the linear regression models
predicting attitude towards MPV, and the AIC was lower for the
backwards model, indicating a better fit model. Strongest associated with attitude towards MPV were beliefs about safety
(b = 0.39) and the effectiveness of MPV (b = 0.27). Moral norms

were also significantly associated with attitude towards MPV.
Compared to model one, model two had lower significant betas
for attitude about vaccines in general, risk perception of the child
getting pertussis when not vaccinating, risk perception of the side
effects for the child, descriptive norm, trust and fear of the vaccination and the disease(all b’s  0.06 all p-values < 0.05).
Among the socio-demographics, being pregnant had a significant effect in both models, with a negative effect in model one
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Table 2
Sample description.

Table 2 (continued)
Sociodemographic variables

Sociodemographic variables

Mean (standard
deviation)
for continuous
variables and
percentages
for dichotomous
or categorical variables
(n = 611)

Age
Has at least one child

30.34 (4.64)

No
Yes
Pregnant
No
Yes

49.10%
50.90%

71.52%
28.48%

Country of birth
96.07%
3.93%

Low or Intermediate
High
Work in healthcare sector

24.22%
75.78%

No
Yes
Religion

62.03%
37.97%
2.48 (2.01)

1 = no affiliation – 7 = strong affiliation
Homeopathy

2.79 (1.65)

1 = no affiliation – 7 = strong affiliation
Natural Cure

2.73 (1.65)

1 = no affiliation – 7 = strong affiliation
Social-psychological variables*
Intention
1 = low – 7 = high
Attitude MPV
1 = negative – 7 = positive
Attitude vaccines in general

4.82 (1.52)

1 = low – 7 = high
Decisional certainty

3.87 (1.51)

1 = uncertain – 7 = certain
Trust in NIP and healthcare professionals

5.05 (1.26)

No (reference)
Yes
Past experience pertussis in a baby

74.14%
25.86%

No (reference)
Yes
Past experience side effects vaccine

93.94%
6.06%

No (reference)
Yes
Past experience side effects vaccine in a baby

71.69%
28.31%

No (reference)
Yes
Fear vaccination

73.49%
26.51%
3.30 (1.69)

1 = low – 7 = high
Fear disease

4.80 (1.62)

1 = low – 7 = high
Belief effectiveness MPV

6.45 (2.09)

1 = low – 10 = high
Belief effectiveness having pertussis

4.55 (2.40)

1 = low – 10 = high
Belief effectiveness breastfeeding

5.82 (2.50)

1 = low – 10 = high
Belief effectiveness healthy lifestyle

5.73 (2.44)

2.15 (1.47)

4.11 (1.57)

4.45 (1.18)

5.78 (1.21)

1 = negative – 7 = positive
Outcome expectancies

5.32 (1.02)

1 = negative – 7 = positive
Moral norm

4.33 (1.63)

1 = low – 7 = high
Risk perception of pertussis in baby if not
vaccinating

1 = low – 7 = high
Anticipated regret of vaccinating

1 = low – 7 = high
Past experience pertussis

Netherlands
Other
Highest education completed

1 = no affiliation – 7 = strong affiliation
Anthroposophy

Mean (standard
deviation)
for continuous
variables and
percentages
for dichotomous
or categorical variables
(n = 611)

1 = low – 10 = high
Note. * A higher score represents a stronger presence of the measured construct.

9.83 (6.49)

1 = low – 49 = high
Risk perception side effects vaccine

5.94 (6.05)

1 = low – 49 = high
Risk perception side effects vaccine for the child

5.76 (6.54)

1 = low – 49 = high
Belief safety

4.34 (1.20)

1 = unsafe – 7 = safe
Injunctive norm

4.55 (1.20)

1 = low – 7 = high
Descriptive norm

4.17 (1.23)

and a small but positive effect in model two (b = -0.11; p < .001 versus b = 0.05; p < .05, respectively). This means that pregnant
women had a significantly lower vaccination intention and a significantly higher attitude towards MPV. Affiliation with natural
cure and anthroposophy had a small but significant association
with attitude towards MPV (b = -0.08 and b = 0.06, respectively;
p < .05).
3.4. Moderation by decisional certainty
Small moderation effects of decisional certainty on the relation
between each variable and intention were found for all socialpsychological variables (Table 7, appendix) in the univariate analyses and were most persistent for attitude towards MPV, outcome
expectancies, and moral norms in the multivariate analyses.
Because it may provide a direction for future research, we pre-

0.560***

0.010

-0.074

22. Effect pertussis

23. Effect

not pregnant

(Reference:

Healthcare

30. Working in

intermediate)

low or

(Reference:

high

intermediate/

low or

29. Education

Netherlands)

(Reference:

28. Country of birth

no children)

(Reference:

27. Children

0.137**

0.134**

0.009

-0.095*

-0.251**

26. Pregnant

(Reference:

-0.064

25. Age

lifestyle

24. Effect healthy

-0.188****

0.746***

0.717***

21. Effect MPV

breastfeeding

0.412***

0.396***

-0.119**

-0.164***

0.147**

0.147**

0.009

0.152**

0.113**

-0.008

-0.079

-0.121**

-0.125**

0.171**

0.222**

-0.021

-0.067

-0.191**

0.004

-0.291***

-0.213***

-0.137***

-0.161***

0.679***

0.390***

-0.406***

-0.149***

-0.094*

0.027

0.059

0.649***

0.262***

-0.240***

0.272***

0.534***

0.734***

-0.634***

-0.640***

0.042

0.536***

0.333***

-0.337***

-0.203***

-0.191***

0.068

0.112**

0.653***

0.176***

-0.270***

0.173***

0.434***

0.576***

-0.490***

-0.475***

0.182***

0.576***

0.621***

-0.056

-0.083*

0.558***

0.083*

0.074

0.024

-0.133**

-0.164**

-0.084*

0.153***

-

-0.068

-0.015

0.642***

0.352***

0.419***

-

0.201***

-

-0.107**

0.052

0.045

0.596***

0.417***

0.337***

-

0.418***

0.626***

0.683***

0.453***

-

0.430***

-

0.301***

pertussis baby

perception

6. Risk

-0.041

-0.121**

0.029

-0.035

0.037

-0.03

0.022

-0.065

0.036

0.135**

0.256***

-0.071

-0.114**

-0.092*

0.052

0.022

0.180***

0.076

-0.096*

0.154***

0.154***

0.142***

0.012

0.100*

vaccinating

norm

Moral

5.

general

-0.06

-0.191***

-0.040

0.005

-0.527***

-0.521***

-0.162***

-0.105**

20. Fear disease

-0.177***

-0.108**

0.073

19. Fear vaccination

no)

(Reference:

baby

side effects

18. Past experience

no)

(Reference:

side effects

17. Past experience

no)

(Reference:

baby

pertussis

16. Past experience

no)

(Reference:

0.062

0.100*

0.110**

15. Past experience

pertussis

0.657***

0.438***

0.615***

0.486***

14. Trust

certainty

13. Decisional

vaccinating

regret of

12. Anticipated

-0.352***

0.386***

-0.324***

0.611***

0.417***

norm

0.801***

0.777***

0.635***

11. Descriptive

-0.511***

10. Injunctive norm

-0.484***

-0.486***

9. Belief safety

child

side effects

8. Risk perception

mother

side effects

7. Risk perception

vaccinating

not

baby when

-0.460***

0.247***

0.254***

6. Risk perception

pertussis

0.711***

0.753***

0.657***

0.602***

5. Moral norm

expectancies

4. Outcome

0.637***

0.844

in general

3. Attitude vaccines

***

2. Attitude MPV

1. Intention

expectancies

4. Outcome

when not

vaccines

MPV

in

Attitude

Attitude

Intention

3.

2.

1.

Table 3
Pearson correlations (n = 611).

-0.189**

-0.155**

0.03

0.062

0.172**

0.068

0.233***

0.139***

0.127**

-0.493***

-0.171***

0.410***

0.152***

0.141***

-0.027

-0.068

-0.478***

-0.163***

0.288***

-0.196***

-0.345***

-0.610***

0.807***

mother

side effects

perception

7. Risk

-0.184**

-0.165**

0.102*

0.095*

0.130**

0.089*

0.234***

0.149***

0.139***

-0.494***

-0.215***

0.437***

0.199***

0.153***

-0.025

-0.072

-0.524***

-0.186***

0.334***

-0.210***

-0.340***

-0.645***

child

side effects

perception

8. Risk

0.171**

0.166**

0

-0.099*

0.165**

-

-0.091*

0.265***

-

0.127**

-

-0.086*

0.678***

0.321***

0.635***

-

0.194***

-

0.143***

-

0.089*

0.084*

0.641***

0.509***

0.452***

-

0.334***

0.589***

safety

Belief

9.

0.129**

0.097*

0.009

-0.092*

-0.193**

-0.107**

-0.089*

0.002

0.024

0.575***

0.317***

-0.357***

-0.155***

-0.055

0.009

0.028

0.456***

0.384***

-0.248***

0.557***

norm

Injunctive

10.

0.026

0.029

-0.090*

-0.112**

-0.170**

-0.059

-0.006

0.049

0.104*

0.339***

0.185***

-0.238***

-0.098*

-0.007

0.009

-0.018

0.236***

0.326***

-0.100*

norm

Descriptive

11.

-0.141**

-0.103*

-0.01

0.005

0.080*

-0.016

0.170***

0.138***

0.042

-0.251***

-0.089*

0.402***

0.040

0.078

-0.057

-0.058

-0.286***

-0.325***

vaccinating

regret of

Anticipated

12.

0.132**

0.136**

0.03

-0.032

-0.106**

-0.014

-0.043

0.091*

0.093*

0.313***

0.084*

-0.574***

0.025

0.023

0.100*

0.051

0.253***

certainty

Decisional

13.

0.162**

0.063

-0.004

0.027

-0.041

0.031

0.202***

-

0.124**

-

-0.081*

0.607***

0.375***

0.414***

-

0.189***

-

0.148***

-

0.068

0.094*

Trust

14.

0.183**

0.047

0.019

0.043

0.007

0.044

-0.095*

0.044

0.061

0.063

0.068

-0.053

0.103*

0.077

0.383***

no)

(Reference:

pertussis

experience

15. Past

0.04

0.067

-0.015

0.094*

-0.01

0.129**

-0.113**

-0.001

0.111**

-0.022

0.048

-0.042

0.127**

0.084*

no)

(Reference:

pertussis baby

experience

16. Past

0.065

0.071

0.012

0.375**

0.04

0.226**

0.018

0.119**

0.114**

-0.065

-0.015

0.125**

0.552***

no)

(Reference:

side effects

experience

17. Past

-0.109**

-0.145**

0.008

0.063

0.107**

0.072

-0.013

0.063

0.044

-0.182***

-0.013

0.105**

(Reference: no)

effects baby

experience side

18. Past

0.065

0.119**

0.015

0.008

-0.079

0.069

0.144***

0.019

-0.058

0.411***

-

0.005

vaccine

Fear

19.

0.105**

0.156**

0.009

0.127**

-

0.208**

-

-0.06

-0.058

-0.040

-0.075

0.394***

disease

Fear

20.

0.097*

0.002

-0.053

-0.069

-0.055

0.091*

-

0.130**

-

0.005

0.030

MPV

Effect

21.

0.061

0.057

0.035

0.003

0.018

-0.064

0.174***

0.222***

pertussis

Effect

22.

-0.143**

-0.101*

0.001

-0.065

0.014

-0.105**

0.428***

breastfeeding

23. Effect

-0.068

0.142**

0.032

0.502**

0.063

Age

25.

-0.06

-0.185**

0.04

0.126**

0.047

0.01

-0.037

0.016

Netherlands)

pregnant)

NL)

of birth (not

28. Country

(Reference:

0.03

no children)

(Reference:

27. Children

not

(Reference:

Pregnant

26.

0.096*

intermediate)

(Reference: low or

intermediate/High

29. Education Low or

no)

(Reference:

Healthcare

Working in

30.

32.
Homeopathy

31.
Religion
Cure

Natural

33.
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0.680**

Cure

0.814**

0.623**
0.157**
-0.042
0.037
-0.021

Looking at pregnancy status, the intention to vaccinate was significantly lower among pregnant women than among nonpregnant women (mean difference = 0.87). Table 6 shows that
pregnant women scored lower on most determinants of intention.
Their risk perceptions of side-effects of the vaccine for mother and
child were significantly higher (mean differences = -2.30 and 1.87
respectively).

0.045

0.052

3.5. Average differences between pregnant women and non-pregnant
women.

0.243**

-

0.144**

-0.092*

0.179**

0.132**

0.181**

0.145**

0.045
0.199**
0.220**
-

0.058
0.224**

-

0.135**
0.156**

0.045
0.106**

0.159**

0.02
-0.047

-

-0.037

-

0.033

sented the simple slopes of the three moderated variables that
were most strongly moderated in multivariate analyses in Table 5.
This table shows that attitude towards MPV had a lower effect on
intention under low decisional certainty (B = 0.94) than under
moderate decisional certainty (B = 1.00) and under high decisional
certainty (B = 1.05). This means that the effect of attitude towards
MPV on vaccination intention is larger when participants are more
certain about their decision. For attitude towards MPV there is no
significant difference in unstandardized beta for the different
levels of certainty, but for outcome expectancies and moral norm,
there is.

-0.059

0.227**

0.164**
-0.117**
-0.076
-0.023
0.110**

0.07

0.004

-0.100*

-0.049

-0.066

0.082*

-0.005

0.024
0.009

0.084*

0.052

0.061

no)
Netherlands)
pregnant)

not

0.067

(Reference:
(Reference:

intermediate)

4. Discussion

0.182**
0.017

0.239**
0.071

0.087*

0.114**

0.016

-0.008

0.068

0.118**

-0.254**

-0.057

-0.090*
-0.330**
0.145**
-0.04

0.271**

0.271**
0.224**
-0.045

Note. *p < .05. **p < .01. ***p < .001.

-0.198**
-0.335**
-0.286**
-0.212**
34. Anthroposophy

-0.203**

0.366**

-0.101*

-0.215**
-0.337**
-0.313**
33. Natural Cure

-0.329**

0.370**

0.345**
0.306**
-0.045
-0.303**

0.054

0.247**

0.030

0.093*

-0.026

0.109**

0.018

0.012

0.035

-0.04

-0.032

-0.284**

0

0.183**

-0.01

-0.02
-0.219**

-0.083*
0.120**

-

0.318**

0.095*
0.129**

0.292**
-0.022

-0.026
-0.114**
-0.097*
-0.080*

-0.318**

-0.069

-0.308**

-0.094*

-0.287**

31. Religion

32. Homeopathy

no)

-0.286**

no)
no)
no)
vaccinating
general

-0.315**

(Reference: no)
(Reference:
(Reference:
(Reference:
vaccinating
child
mother
when not
in

-0.347**

Natural
Pregnant

(Reference:

(Reference:

no children)

32.

Homeopathy
Religion

31.

(Reference: low or

Healthcare

intermediate/High

NL)

30.
29. Education Low or

of birth (not

25.
23. Effect

Age
pertussis
MPV
disease
vaccine

Effect
Effect
Fear
Fear

22.
21.
20.
19.

experience side

18. Past

effects baby
side effects

17. Past

experience
experience

16. Past

pertussis baby
pertussis

experience

15. Past
14.

Trust
certainty

13.

Decisional
Anticipated

12.

regret of
norm

11.

Descriptive
Injunctive

10.

norm
safety

9.

Belief
perception

8. Risk

side effects
side effects

7. Risk

perception
perception

6. Risk

pertussis baby
norm

Moral

5.
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expectancies
vaccines
MPV

4. Outcome

Attitude
Attitude
Intention

3.
2.
1.

Table 3 (continued)

breastfeeding

26.

27. Children

28. Country

Working in

33.
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This study explored the determinants of intention to accept
MPV during pregnancy among a sample of pregnant and nonpregnant women. Univariate analyses showed that attitude
towards MPV had the strongest correlation with intention, followed by moral norms with regard to MPV, outcome expectancies,
beliefs about safety and the effectiveness of MPV, injunctive norms,
and trust in the NIP and the RIVM.
The multivariate analyses showed that the regression models
were adequate in explaining intention (79% of the variance) and
attitude (76%) towards MPV. Intention towards MPV was explained
by attitude about MPV, moral norm, beliefs about safety, decisional
certainty, injunctive norm, anticipated regret of vaccinating, and
beliefs about the effectiveness of MPV. Attitude towards MPV
was explained by beliefs about safety and the effectiveness of
MPV, moral norm, attitude about vaccines in general, risk perception of the child getting pertussis when not vaccinating, risk perception of the side effects of MPV for the child, descriptive norm,
fear of the vaccination and the disease and being pregnant. Pregnant women had a significantly lower intentions than nonpregnant women.
These findings align with earlier findings from other countries,
suggesting that social-psychological factors associated with vaccine acceptance include beliefs about safety and effectiveness, as
well as risk perception of the disease [12–15]. The association
between injunctive norms and vaccination intention corresponds
to earlier findings that the opinion of the partner of the respondent
and recommendation by a healthcare professional influence acceptance of vaccines during pregnancy [12,13,15–21]. Moral norms
towards MPV have been found to be of influence in a qualitative
study on pertussis vaccine acceptance in a cocooning strategy
[35]. Aside from attitude towards MPV and beliefs about the effectiveness of MPV, moral norm was the most robust determinant of
vaccination intention, both in the univariate analyses and the multivariate regression analyses. According to norm-activation theory
[36], moral norms will influence behavior when individuals are
aware of the consequences of their actions for others and when
they accept personal responsibility for those actions [37]. In the
case of MPV, the choice to accept or refuse MPV may have conse-
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Table 4
Regression analyses of MPV intention (model 1) and attitude about MPV (model 2). N = 611.
Model 1a. Multivariate
regression with intention

Model 1b. Multivariate
regression with backwards
selection with intention

Model 2a. Multivariate
regression with attitude about
MPV

0.42***
0.01
0.01
0.19***
0.03

0.80 (0.79)
145.13***
387.81
Unstandardized
beta (standard
error)
0.60 (0.05)
–
–
0.20 (0.03)
–

0.45***
–
–
0.20***
–

0.77 (0.76)
67.42***
637.34
Unstandardized
beta (standard
error)
NA
0.08 (0.03)
0.03 (0.05)
0.07 (0.02)
0.01 (<0.01)

0.02

–

–

<0.01 (0.01)

0.01

–

0.19
0.06
0.02
0.04

0.18**
0.05
0.02
0.04

0.08 (0.03)
<0.01 (0.04)

0.08**
<0.01

0.11 (0.07)

0.03

Model 2b. Multivariate
regression with backwards
selection
with attitude about MPV

R2 (adjusted R2)
F
AIC
Social psychological variables

0.80 (0.79)
78.50***
378.33
Unstandardized
beta (standard
error)
Attitude MPV
0.56 (0.05)
Attitude vaccines in general
0.01 (0.04)
Outcome expectancies
0.02 (0.06)
Moral norm
0.19 (0.03)
Risk perception pertussis child 0.01 (<0.01)
when not vaccinating
Risk perception side effects
0.01 (<0.01)
vaccine mother
Risk perception side effects
vaccine child
Belief safety
Injunctive norm
Descriptive norm
Anticipated regret of
vaccinating
Decisional certainty
Trust
Past experience pertussis
No (reference)
Yes
Past experience side effects
vaccine
No (reference)
Yes
Past experience side effects
vaccine in a baby
No (reference)
Yes
Fear vaccination
Fear pertussis
Effectiveness MPV against
pertussis
Effectiveness healthy lifestyle
Sociodemographic variables
Age
Pregnant
No (reference)
Yes
Has at least one child
No (reference)
Yes
Country of birth
Netherlands (reference)
Other

(0.06)
(0.04)
(0.03)
(0.02)

0.04 (0.08)

Standardized
beta

0.01 (<0.01)

<0.01

–

–

–

0.01 (0.01)

0.05

0.01 (<0.01)

0.06*

0.18 (0.05)
0.08 (0.03)
–
–

0.14***
0.06*
–
–

0.37 (0.04)
0.04 (0.03)
0.04 (0.02)
<0.01 (0.02)

0.38***
0.04
0.04
0.01

0.38 (0.04)
–
0.06 (0.02)
–

0.39***
–
0.06**
–

0.08 (0.02)
–
–

0.08***
–
–

0.02 (0.02)
0.07 (0.03)

0.03
0.07*

–
0.06 (0.03)
–

–
0.07*
–

0.05 (0.06)

0.02

–

–

–

–

–

–

0.05 (0.02)
0.05 (0.02)
0.15 (0.02)

0.07**
0.07**
0.27***

–

–

<-0.01 (0.01)

<-0.01

0.13 (0.05)

0.05*

0.02
0.03
0.04
0.08*

<0.01 (0.01)

0.02

<0.01 (0.01)

<0.01

0.03 (0.06)

0.01

0.01 (0.12)

<0.01

0.05 (0.06)

0.02

0.04 (0.05)

0.02

<0.01 (0.07)

0.02 (0.15)

Standardized
beta

–

–
–
0.06 (0.02)

–
–
0.08**

0.06 (0.07)
0.04 (0.02)
0.05 (0.02)
0.15 (0.02)

0.02
0.06*
0.07**
0.27***

–

–

<0.01 (0.01)

0.01

<0.01 (<0.01)

<0.01

<0.01 (0.01)

<0.01

0.13 (0.06)

0.05*

0.11***
0.11***

0.01

<0.01 (0.06)
0.01 (0.07)

<0.01

0.02 (0.15)

<0.01

<0.01

<0.01 (0.12)

Standardized
beta
NA
0.08***
–
0.11***
0.06**

<0.01

–

0.37 (0.07)

0.03 (0.07)

Standardized
beta

0.01

0.05 (0.09)
0.03 (0.03)
0.04 (0.02)
0.06 (0.02)

0.38 (0.07)

NA
0.09**
0.02
0.10**
0.06**

0.77 (0.76)
98.16***
650.02
Unstandardized
beta (standard
error)
NA
0.08 (0.03)
–
0.08 (0.02)
0.01 (<0.01)

<0.01

<0.01

Highest education completed
Low or intermediate
(reference)
High

0.04 (0.07)

0.01

0.04 (0.06)
0.05 (0.07)

0.02

0.01

Work in healthcare sector
No (reference)
Yes

0.02 (0.06)

0.01

0.03 (0.05)
0.01 (0.06)

<0.01

0.01
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Table 4 (continued)
Model 1a. Multivariate
regression with intention

Model 1b. Multivariate
regression with backwards
selection with intention

Model 2a. Multivariate
regression with attitude about
MPV

0.01 (0.02)
0.03 (0.03)
<0.01 (0.03)
0.02 (0.03)

0.01 (0.02)
0.03 (0.03)
0.01 (0.03)
0.02 (0.03)

0.01 (0.01)
0.01 (0.03)
0.06 (0.03)
0.05 (0.02)

Model 2b. Multivariate
regression with backwards
selection
with attitude about MPV

Religion
Homeopathy
Natural cure
Anthroposophy

0.02
0.03
<-0.01
0.02

0.01
0.04
0.01
0.02

0.02
0.01
0.08*
0.06*

0.01 (0.01)
0.01 (0.03)
0.06 (0.03)
0.05 (0.02)

0.02
0.01
0.08*
0.06*

Note. *p < .05. **p < .01. ***p < .001.

Table 5
Simple slope analysis. Values are unstandardized regression coefficients for intention
(n = 611) with 95% confidence intervals at different levels of decisional certainty.
Variable

Level of decisional certainty
Low

Moderate

High

Attitude MPV
0.94 (0.83–1.04) 1.00 (0.93–1.07) 1.05 (0.99–1.11)
Outcome expectancies 0.49 (0.35–0.63) 0.76 (0.67–0.85) 0.98 (0.89–1.08)
Moral norm
0.45 (0.38–0.52) 0.61 (0.56–0.67) 0.75 (0.69–0.80)

quences for the child once it is born, and might be activated when
women become aware of the risks of accepting or refusing the vaccine. Contrarily, non-pregnant women appeared to feel more of a
moral obligation to vaccinate than pregnant women. This may be
due to a lower risk perception of side-effects of the vaccine in
non-pregnant women than in pregnant women.
We found moderating effects of decisional certainty for almost
all variables in the univariate analyses, with stronger effects on
intention under high certainty than under low certainty, although
these effects did not persist in multivariate regression models.
However, low decisional certainty can be a sign of attitudinal
ambivalence (holding both positive and negative beliefs on a subject simultaneously) and this has been found to moderate the
attitude-behavior relationship in research studying other health
behaviors [38]. Measurements of intention, attitude and decisional
certainty may have some level of interdependence, and independent measurements are needed to firmly state that effects of attitude are lower under a low decisional certainty than under high
decisional certainty. Therefore, it would have been ideal to include
behavior instead of intention in the moderation analysis. Attitudinal ambivalence can lead to negative affect surrounding decision
making [39] and individuals with high attitudinal ambivalence
towards specific behavior are more pliable and less stable over
time in performing these behaviors [40].
Intention and associated variables were lower among pregnant
women than among non-pregnant women. The regression analyses
and mean differences show a larger difference in intention than
attitude towards MPV between pregnant and non-pregnant
women. A possible explanation for these differences is the socalled hot-cold empathy gap. ‘Cold’ being the group of nonpregnant women, who do not have to make the decision yet,
‘hot’ being the group of pregnant women who are closer in time
to the decision on MPV. Cold-to-hot empathy gaps in medical decision making were first described by Loewenstein (2005) as: ‘‘. . ..
people mis-predict their own behavior and preferences across
affective states. When people are in an affectively ‘cold’ state, they
fail to fully appreciate how ‘hot’ states will influence their own
preferences and behavior” [41]. In this context, vaccination intention and its determinants are lower among pregnant women, for
whom the choice is more urgent compared to non-pregnant
women.

4.2. Limitations
This study has limitations. First, the size of the group pregnant
women (n = 174) within the sample is small to make robust statements about the extent to which different factors are key in the
decision making process, but this study does provide an exploratory view on the differences in factors related to the intention to
accept MPV between pregnant and non-pregnant women. A second
limitation is the generalizability of the sample from the panel, of
which most women were highly educated and born in the Netherlands, and a relatively high percentage working in healthcare. We
left sociodemographic factors in the regression models to correct
these factors. Third, this is a cross-sectional study, whereas a longitudinal study would be ideal to be able to measure the influence
of the factors over time and to infer causality and also to include
MPV uptake instead of vaccination intention. Finally, it would be
ideal to measure vaccination uptake as well as vaccination intention but this was not possible at the time of the study because
MPV was not yet implemented in the NIP.
4.3. Implications for future research
First, because in our study, cognitive social-psychological variables associated with vaccination intention score lower among
pregnant women than among non-pregnant women, affectrelated factors could be at play. Further research could aim to
understand in what way affect-related determinants influence
maternal vaccination acceptance during pregnancy. Second, future
studies identifying determinants of vaccine uptake could also
include possible moderation on the attitude-intention relationship
by decisional certainty, because we found that this may be occurring. Third, in this study we measured the moral norm of accepting
the vaccine, whereas some women may find it their moral responsibility to refuse the vaccine.
Because we found striking differences between non-pregnant
women and pregnant women in socio-psychological determinants,
longitudinal studies are needed to explain the decision making
process of pregnant women from preconception to postnatal. Additionally, different communication strategies can be tested based on
the determinants found, including strategies that have more attention to affect and emotions, rather than fact-based information.
4.4. Implications for practice
First, our study found that attitude towards MPV is key for vaccination intention and that both are significantly associated with
moral norms, beliefs about the effectiveness and safety of MPV,
outcome expectancies, injunctive norm, trust in the NIP, decisional
certainty and risk perceptions. To promote informed choice and to
meet the information need of pregnant women, these key factors
should be addressed in future communication about MPV. It is
important to note that the two components of risk perception,
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Table 6
Mean differences between pregnant women (n = 174) and non-pregnant women (n = 437).
Mean (standard deviation)
pregnant women

Mean (standard deviation.)
non-pregnant women

Mean difference Variable

Lower

Upper

Intention

3.49 (1.47)

4.36 (1.54)

0.87*

0.60

1.14

1 = low – 7 = high
Attitude MPV

4.22 (1.08)

4.54 (1.21)

0.33*

0.13

0.52

1 = negative – 7 = positive
Attitude vaccines in general

5.54 (1.26)

5.87 (1.18)

0.33*

0.11

0.54

1 = negative – 7 = positive
Outcome Expectancies

5.01 (0.96)

5.44 (1.01)

0.43*

0.25

0.61

1 = negative – 7 = positive
Moral norm

3.91 (1.53)

4.50 (1.63)

0.59*

0.31

0.87

1 = low – 7 = high
Risk Perception of pertussis in baby if not vaccinating

10.21 (7.10)

9.68 (6.23)

0.53

1.67

1 = low – 49 = high
Risk Perception side effects vaccine

7.59 (6.42)

5.29 (5.77)

2.30*

3.35

1.25

1 = low – 49 = high
Risk Perception side effects vaccine for the child

7.10 (6.46)

5.23 (6.50)

1.87*

3.02

0.74

1 = low – 49 = high
Belief Safety

3.94 (1.06)

4.35 (1.23)

0.41*

0.21

0.61

1 = unsafe – 7 = safe
Injunctive norm

4.19 (1.16)

4.70 (1.18)

0.51*

0.31

0.72

1 = low – 7 = high
Descriptive norm

3.84 (1.15)

4.30 (1.24)

0.46*

0.25

0.68

1 = low – 7 = high
Anticipated regret of vaccinating

5.02 (1.43)

4.75 (1.54)

1 = low – 7 = high
Decisional certainty

3.62 (1.32)

3.96 (1.57)

0.34*

0.09

0.59

1 = certain – 7 = uncertain
Trust in NIP and healthcare professionals

4.84 (1.21)

5.14 (1.27)

0.30*

0.08

0.52

1 = low – 7 = high
Past Experience Pertussis

0.23 (0.42)

0.27 (0.44)

0.04

0.04

0.12

1 = no – 2 = yes
Past Experience Pertussis in a baby

0.06 (0.24)

0.06 (0.24)

0.00

0.05

0.04

1 = no – 2 = yes
Past Experience vaccine side effects baby

0.29 (0.46)

0.25 (0.44)

0.04

0.12

0.04

1 = no – 2 = yes
Fear vaccination

3.59 (1.66)

3.19 (1.69)

0.40*

0.70

1 = low – 7 = high
Fear disease

4.60 (1.71)

4.88 (1.58)

0.28

0.00

0.57

1 = low – 7 = high
Belief effectiveness MPV

5.76 (2.07)

6.73 (2.04)

0.97*

0.60

1.32

1 = low – 10 = high
Belief effectiveness having Pertussis

4.34 (2.29)

4.63 (2.44)

0.29

0.13

0.72

1 = low – 10 = high
Belief effectiveness breastfeeding

5.89 (2.59)

5.79 (2.46)

0.10

0.54

0.34

1 = low – 10 = high
Belief effectiveness living healthily

5.79 (2.42)

5.71 (2.44)

0,08

0.51

0.35

1 = low – 10 = high
Note. * Indicates a significance of the mean difference at the level of the 95% confidence interval.

0.27

95% interval of
the difference

0.54

0.62

0.00

0.11

C. Anraad et al. / Vaccine 38 (2020) 6254–6266

i.e. perceived severity of and perceived susceptibility to pertussis,
should both be addressed individually in risk communication
Second, we recommend clinicians to encourage and facilitate
pregnant women to actively make an informed decision on MPV.
Being certain about their choice will provide pregnant women with
a more robust attitude about vaccination, and will make them less
vulnerable to misinformation. Because vaccination for pregnant
women is a subject that involves emotions such as anticipated
regret, fear for the vaccine and fear of the disease, taking their
emotions and concerns seriously is important to facilitate an
informed decision making process.
Our study shows that it is difficult to determine an MPV decision of women who are uncertain about MPV. When a pregnant
women is in doubt about MPV, clinicians can provide help by
actively checking whether potential misperceptions are present
about safety of the vaccine, side-effects of the vaccine, and risk perceptions of the baby getting pertussis.
Furthermore, because pregnant women were found to have a
lower attitude towards MPV and a lower vaccination intention
than non-pregnant women, information provision may benefit
from careful timing. Communication could address more cognitive
factors when the decision is further in time (‘‘cold”, before pregnancy; e.g. addressing beliefs about safety and effectiveness and
risk perception, whereas it could be more relevant to pay attention
to possible concerns and related emotions that may arise when
closer to the moment of decision (‘‘hot”, during pregnancy; e.g.
addressing physical discomfort or feeling more protective about
the unborn child on information given to pregnant women). This
strategy could promote a robust attitude towards MPV before getting pregnant or early in pregnancy and ultimately, an informed
decision.
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